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Which process happens when water vapour changes to rain?
boiling
condensing

evaporating

o O m »

freezing

fif: ST RARIBCIRAS: water vapour IR, BTAE; rain 2N, BTHRS, MEHEENE
SARSTRAK, KRS, (condensing), Fff PAIE B,

RN ZE R EIE AN R, TTTAME IR REEHERIAZE A A, th5 TR AR A RRRT. HIWT 44 PRI
SRS, ERRES,



[HEY (2025-May/June 0620/21 Q2) -3 4k

A sample of ethanol is heated at a constant rate.
The heating curve for this sample is shown.

A

temperature

\j

time

Which statement about the heating curve is correct?

A Ethanol changes its physical state between 3 and 4.

B Ethanol condenses between 2 and 3.

C Energy is absorbed between 3 and 4 but not absorbed between 4 and 5.
D More energy is absorbed between 4 and 5 than between 2 and 3.
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1.

(2025-May/June 0620/13 Q1) -1 4k

Liquid iron is cooled to form solid iron.

Which statement about the particles in iron is correct?
A The particles move further apart.

B The particles move faster.

C The position of the particles becomes fixed.

D

The attractions between the particles become weaker.



2. (2025-May/June 0620/22 Q1) -1 4k
An ice cube melts.

ice cube pool of water

What happens to the molecules of water in the ice cube?
A They evaporate.

B They dissolve.

C They gain energy.
D

They lose energy.

3. (2025-May/June 0620/12 Q1) -2 4k
Substance L melts at —7 °C and is a brown liquid at room temperature.

What is the boiling point of pure L?

A -77°C

B —-7°Cto+7°C

C 59°C

D 107°Cto117°C

4. (2025-May/June 0620/11 Q2) -3 &

The diagrams show the arrangement of particles in three different states of matter.

state 1 state 2
00 5 0
o0
2 o
X o

Which row describes the change in energy of the particles and in particle motion for the given
change in state?

change in state energy of particles particle motion
A 152 decreases decreases
B 251 decreases increases
C 31 increases increases
D 153 increases decreases




5.

(2025-May/June 0620/22 Q2) -3 £k
A sample of a liquid, X, is heated to a temperature above its boiling point.

X is then cooled, so that it condenses and then freezes.
Which graph describes the change in temperature of X over time?

A B
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time/s time/s

C
)
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time/s time/s
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ITEER  (2025-May/June 0620/12 Q2) -2 4%

Which row describes how the volume of a gas changes when its temperature is increased at
constant pressure and when its pressure is increased at constant temperature?

temperature is increased pressure is increased
at constant pressure at constant temperature
A volume decreases volume decreases
B volume decreases volume increases
C volume increases volume decreases
D volume increases volume increases

fi#: SeEZE—F: temperature is increased at constant pressure /8 E SR, RET &, SIAK T2
bk, AFIREEIE R, BEEUHSAMNEE I, RIS —5IR A volume increases,

55 —%1|/2 pressure is increased at constant temperature, JmfE PRI EIE K, X —E &SR EE
ﬁﬁ?”iﬁ?’]‘ﬁiﬂq, BT RIFE RN, R EE — B WA volume decreases.

14
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1. (2025-May/June 0620/21 Q1) -2 4%

A gas is placed in a sealed container with a fixed volume.

The gas is heated.
Which statements are correct?

1 The gas molecules move around faster.
2 The gas particles collide with the walls of the container more frequently.

3 The pressure in the container decreases.

A 1and?2 B 1only C 2and3 D 2only

2. (2025-May/June 0620/23 Q1) -3 4R

Which two changes, when applied at the same time to a fixed amount of gas, cause the greatest
increase in volume of the gas?

change in pressure change in temperature
A decrease by 10% decrease by 10%
B increase by 10% decrease by 10%
C decrease by 20% increase by 10%
D increase by 20% increase by 10%
1.2

A1 RRIFIEESEN I FRELRY &)

G (T AR BURAES [A M, Bumit)E kB AT REREZ IR, RS R DRLFAR AR
—ANJ1A, TR SRR AN ETE SN T T ETCRNIZE), B A SR AR T A9 XI5, ARV
ARLF RITRAE i, XIS AL (diffusion)

N TR WRILE 2, ERRARIPESE —Fiohs 7 H9 2 DI (R AR BRAIR L, fEIR R i— M, &E
MBS D 52 5 — MR 7 B 22 [OTIA AR F#83), (HEERD, B, AR EHI MR
TR RIR A FHRIR AR 550, <1 B0 MERTT MR EE L 5, FRRIRAES, 1
VAR R — T TAE,
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M 2SN B TCRNE s SETRST; AP [ iR I AN SRR TR P, A2
EEE, S B R TR,
IFEER  (2025-May/June 0620/12 Q3) - 2 &

Nitrogen dioxide is a red-brown gas which is more dense than air.

The diagram shows the arrangement of two gas jars which contain nitrogen dioxide and air

separated with a glass plate.
colourless air
glass plate
red-brown
nitrogen dioxide

The glass plate is removed, and the gas jars are left for 24 hours.
Which diagram shows the gas jars after 24 hours?

A C D

' )

2 R MA ARG R AR, HURICO R BAEBFENUE, MM SRR T AR E TN iaa):
TRMARBEREA LR, SRWREEA . K& 24 /NG, PIRSESRERITS.

AR ARG AR SR, A AR 2 — RVt B D fFa, E=RE, JF
AEEIEHRL 1A B3R

B AJLPFREEE E TR, BB HZEMM AR B, B CIAZRRIREE, A RR7
SRBURRIISR G, ED; ¥52E, KFIEss),




@Y (2025-October/November 0620/23 Q2) - 2 4

Which gas diffuses most quickly at room temperature and pressure?

A CH, B C.Hs Cc CO D SO,

fi#: HEE room temperature and pressure, FPALCERFZFIRERE ., IR LRSARRIY B EHTCH
HIRZR: X9 7 HE Mr B8/, BEY B,
MR TER 7, BHEERELE H=1, C=12, 0=16, S=321tH:

Sk JR T K LEPS o it
CH, 17™MC, 41H 124+4x1=16
C,H, 21 C. 6N H 2x 1246 x1=30
CcO 17™MC. 1170 12+ 16 = 28

SO, 1S, 240 3242 x 16 = 64

16, 30, 28, 64 [b#:, F&/INE CHLM 16, [RILHGE CHY BUE R, i A, 5 CHEAMHAE CHIH,
HEFNERE; co FERH/ MIARFRE L CHR, NIHEEN Y FRIRE, TRERBOTEMZE,
RS

1. (2025-October/November 0620/42 Q1(c)) -2 £k
The three states of matter are solid, liquid and gas.

(c) Gases diffuse.

(i) Describe, in terms of particles, why gases diffuse.
(i) State what determines the relative rate of diffusion of gases at constant temperature.

2. (2025-February/March 0620/22 Q3) -2 £k
Samples of four gases are released in a room at the same time.

The gases are carbon dioxide, CO,, hydrogen chloride, HCI, hydrogen sulfide, H,S, and
nitrogen dioxide, NO,.

Which gas diffuses fastest?
A carbon dioxide

B hydrogen chloride

C hydrogen sulfide
D

nitrogen dioxide



[RF. TTENUEY

|21 &, HEYVIEEY

A1 MUFEIDETER. UEYSEEY

G A AR S B BN A, BIERF AN BRIR: R Aot REEARL T JL
MR DMEERES G R — MR R, B — D0 o EATRIEEREF, —REiaRE R T,
MERN—HRRFRIE FELMEE S, RN MEARSTAR T

JLR (element) A E—HME T, WD FENDEET, HXWDRETIRE M, AL
FBILR. LAY (compound) SWAMEERILER, ENPMEFEHIL—EBIGEE, Blan— ko7
FHEMDERTA—PERT, SENERARITR, FibUKREEY. MDFRE T A FEFHAZ AR
&, EELGUEILMITRUZ S ELE S,

REY (mixture) HIMRNECE 2P IR — AR, XL A K B0 2 i — Mg I 59 ;
TERLF B, WEEE WA RN EARF RN AL, dReEYha] IS RRMBENERET, B
REHBBAME - H MM C st e 2R S,

FES TN FRIELARN, BEF@E/LEHF

aitE ik 5 TTE+HEYRRSY
e o e ©° e @O
o® oo o0 oo @ oo
BN FEHRE BRI TFERE TR FeEES R EelERSE
E—FERF EENREF EENES)

BEeXDRFHE; HENRERTRFULFRESH—TMHITFo
BRETBIETRYIRENENTIF; BV RN ERERROTRERF-

MER—HZ2 D0 ¥, WESERA 4 Mor, HERRRHEBRRRZE, RIEEIANEIKE,

pan, —g A2 E—BHENHEE R o1, BERAaY); HaPRINGE—ED
T, MARIFE MRS LS, BRRRSY. & AR AR AEM, NEMNMTER
FIR G, e MEARLFRIARR, BEEEEUSI LMY, XM RESTE,

i H AT RELS P LA MR 2R I BRI, aqueous Fom/KIATR, KIMLER 75 ERTEIAYIAR, ERHHEKIE
N—Ms o B R BIUESIRRIIPIR, KRN AR eI, BREREERE, ~FRTAT
A o 25 & A — Rl o

FTONRAHFTE X AR E T FL, EH, RO, B C. BN, BkFe. ¥ CrilZmRam,; EIO0MA
SN AN RIFR PR 3 FARR, iRt R. K H,0 HE. |4, #%E CH,,0Hfk. &. |
K, —HHRLEY, T TRIEIERI. & PERS Ar M &Lk CO,FAR UL,
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TR, T HERIKR . MEWNERSHRELRLRN R, S22 MESY,
REM B B R R —RIE R S AT RAIESE,

XL TSP, SRR 5T, BIUNE SR KA w5 5K, 2S5 EamrIiR
a1, AAUBEKPNRE R Xt R G5 KX EY). HRRE R MR —fe ey, i&
ZHEPR S Z Mt R TR

TLR. KEVIREVIER — AKX (LEWHSITRE —E B FEE & IR EVRIOr Ef AT
DABSCAZ, i EL AT A B R 22 3 I 1l oo BIANZRIBARI I 6 220l 0 B IR 69, A RIKD T ME
R RSP A INIPIR, TEREN L, RN XA ST AR5 73 B E RS fi
Mo

MRS BRENFER; CFDRARER

AR5 KEEY
YENE .
_mEAE
0: #1 H.0 EBRE
2 NH20 9F 2MNH2M 1A 02 9F

EATEIREVREADK D FHRIT, ™MTRIEDRRERZMORE, #ifE H, O JRTHAH,
flan, ¥R TR T R—MITR A RITRCE NS & R EIEE 2 BITERET R,
LEw. REV=5, B—FMIATR, B_SMRMEY), F=3WRREEY). 58 =3Pl —
1TisEsE, WPUFHIER X IER; HAMSER, 555Kk, BITIIRRAL,
&P A] DO 22 (28 pCEA P 57 5 Te 3R RE AR Il H @ (L A A 0 i il ) S AP o, IX e

AR MEERE, PRIER PR AR, RV R BRI B A, WRESEEm, oA
B ARAE AT 5
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RSN TEIIMET. BHAE, BERMEMSILMR X7

BRALIT o

ITETER  (2025-May/June 0620/13 Q2) -2 4%

Which diagram shows a mixture of an element and a compound?

A B Cc

D

8| %L |8 %

0® | | G e ‘e

g ®
9

. pfRaREREMNMAREE Y, HEN—NERR— N1

AZBH—ADT, A& —HMULx, B4R, BRNAH—HFER—

PDUZPIRILRIE S, C 2RFAMNE—HZT, BN TamMocs, 2atav.

D ANAH—A2 THR—A2 T fiEe—MLR, FE2-fLEY, LIFaEeR, ArbiE D, £~

REHEEN C thim 7 RREME, sttt SYIRAINE S,

XS

1.

(2025-May/June 0620/12 Q4) -2 4%k

Which substance is a mixture of one element and one compound?

A

N O O @

aqueous glucose
clean, dry air
oxygen dissolved in distilled water

stainless steel

(2025-October/November 0620/22 Q4) -3 4k

WhICh row describes elements, compounds and mixtures?

elements compounds mixtures
A all the atoms contain different atoms can be separated using
are the same type chemically joined together physical processes
B all the atoms can be separated into contain different atoms
are the same type new substances using chemically joined together
chemical processes
C can be separated into all the atoms contain different atoms
new substances using are the same type chemically joined together
chemical processes
D contain different atoms all the atoms can be separated using
chemically joined together are the same type physical processes

22
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| 2.2 EFEMSTERARR

A1 BRFFH. BENEFERENFH

G AT ST T, B AR Ak, TR MUK BB TR (nucleus),

HArFH IEHEPIF T (proton) FIAH HEMH T (neutron), T A EMTHE T (electron) HEAR TEAZAMIH T
B, BB FHRESRRER, BN TEENE; NeRERTFESKDELAIE, &5 WRNERE %
HE—=1MF, &EFF.

RFZEFR; BFAHEZIMNIEFE
MEE R

ZA: BF5H %o BF
‘ 'R F proton +1 1
‘ ¥ neutron 0 1
‘ 3 F electron -1 #£91/1840
WRF: 2,8,1 (KNAIZLLHI) FRER/N + ZBHME; BHE + KEBRFEATF

JRFARZEI B IR, FF N SN T, FEARD U RAR E B B4R Y 1/1840 2%,
FLART A BT I DA R BL, 8 — DRI 41, —DEFAIHEMRHZ-1, T B
720, —MNRTE5 T REAL N 1, H/Me2, BERETEESR 1/1840, HF 2K

HIRR; PR AR, ERRRAREA, SERNERINRL, TR A 0 FEHRt
A,

JRFEOEE Rt R, —MNETEPRTINOURE TR, WIRTE, Bz RoR, AR
R ITTER Z 75, BTERNERTE, Bl Z=11 =8 Na, 2=19 U2 K, 4228 Zn 1Y
Z=30 FI#I Rb [ Z=37; XA MR 75 BEINsiE/ >+ A Ee BRSNS —M; S i+

BA KBLTERE D)
BARTSHFEifET. RERXMZTE, HARR, B AERFEIRFESH R,
CRITUEE A R4 Z, WAk T

RFH=A—-Z

HLF ST 8L AR AP EF R AR SR B BE 804 B DR F I BERG PE S — R

BRI BN FE R,
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EZENBFRS: =M FEE—HS

A=24: JiF+HF 2+: ‘DT2NEEF
4, 2
ZM g p=12; n=24-12=12
z7=12: Eﬁaiék,/////l. e712-2710

ELRZTFH; ETRRFHR, ALRFBME.

JREE A REFRFE 2 BEh 758G B S A TR, RSO RE %

e A 24 BIREEA, £ RN 12 BFRTE Z, Mg B TE R, A LA 2+FRE TR AN
1EH,
ERE T RTEON 12, RFEON:

R =24—-12=12
HiEHEF, PHEERTAR 12 MHETF, B Mg NEAE 2D, RHitt:

BFH=12—-2=10
AHREMPTEER 24 HHHIEHER 2; B 24+ ARRE D TR T
JRFRARAHT R, RODIEFCRRIE BT, — DR, BFEE TR &R Fe— 4R 715
PR EH T, A SRR T, SIET Gon); ABUEAHREE T, KEHFAHENHETE
TIER, WHEF; SRHEFEZAR, WHEF, SERFR, BRNNRTRS R TFRRFAZ,

REBFERERT; FEBFEARIETF

LE1N e N

BRFEDALL

Na: 11p, 1le; 2,8,1 Na+: 11p, 10e; 2,8

CIEEIINEEF: 17p, 18e— Cl-, ##H2,8,8,

P, RRGEERR DI R TR AIE. RHS A ] T VA R A T2 AT T
BEIRR, Jol 2 5T, A A-Z Rb 78, RIERIEG LHEASRE T

&R fR] +1 +2 -1 i)
T4 % =1l Z—2 Z+1 =L

HLf UG+l -, BREETHRFETEOZE 1,
flan, FRJ A=19, Z=9, JRF#H 9 MR+, HFECH:
FFH =19—-9=10
f—ME PR 72 1 N, Kk
BFE =9+1=10
9 MEHMTS 10 MABEMHIVEEI-1, & Fo
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R H RS mE4, HRAAENR FRRELR, TrfE e iRTE; G R2RT, SaEifE
HLFE (H— MR IX LS B —TE A 1B RE LR 755 R PR C S e HEFR R &
17, PAME— N H AR IZE,

LT E/EREHE? FFHEA (electronic configuration) FI|H A ASME— 2RV T2, 1SR, a0 2,8,1
TR=AEF, MER—METFH=E551E 2. 8. 1 MHF, &1 11, NARGEREF]T 20 STRIVESE
T, #TFHENHAIRENSE; TR =B R2 HAY 8 MY AT A TR A& I R,

Z5nxR Hefr Z5uR e
1HE 1 11 Na #4 2,8,1
2 He & 2 12 Mg B¢ 2,82
3L 2,1 13 Al 2,33
4 Be 5t 22 14 Si b 2,84
5Bl 2.3 15 P B 2.8,5
6 C T 2,4 16 S Hit 2,8,6
TN & 2,5 17CI & 2,87
80 %& 2,6 18 Ar & 2,88
9F & 2,7 19 K #f 2,8.8.1
10 Ne 73 2,8 20 Ca 5 2,882

HEERE TR, BEHEFHA, Fla Mgz A 10 MHET, 52,8; CIE 18T, 52,88, FHE X
HAEMNRFRINERZE; HIZEHEE, BFNESTERFERLETD—EB, Nafy2:8,1 2/ Na*
12,8, BAEX—E M,

JERICRER T 2? MIXEZEINE IR VILEEBITE, HEN MR FRINZETFE; Bl 1
BAE 1D, 5 VILIER 71 5 VI EHRESARNINZEH: He F5—2H 21 Ne fil ArSMNEH 81
JE R FRERAIREL T, JERRBON N R F 2 SRR B Na 9 28,1 3 2. &I A, ATDAESE 3
JEA. 5B 11, RIX—RRAMR RPN E, ARER Na P ZH0EOlEIsE 2 i,
BESEEREZERIBEN—THET, BR+1 EF; F VIIEESEHERE— T, Bl-1 .
XEARTIYBAFRNNE: BEHCS Rb B T3 1iE, MTETEESTNERT, BaEHkeiE—1 R
TR Rb s BT ZRAERSEERLEY), STE 2.4 R

HEEFHR, AIUNNARTENRFNEF

Ne: 10p, 10e F-: 9p, 10e Mg?+: 12p, 10e
=EHBIOTEBF. HM2,8; BiFIHARE, TREMNHAE.

SRR, BHEETR; RRERIVE LETAER, AR A R E AT R,
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RABMEHR R 7, BB TR S<cEME?72 . Ne H 10p. 10e; FH 9p. 10e; Mg
12p. 10e, =HF&FHERR 2.8, (BN FHFEAMHEEL, % H— DR FI—DNEF R, B8 BiRE T4,
B HETHIRIHRE BArmEE, RERESHZE RPN ZES FIERAE T,
filgn, Na/H 11 PMHEFHHFREHETFRE 1 DNEFER:
Na‘BVEEFE =11 -1 =10
HAEMAEHAAN TR FEE 10 DT, RIEERTFECN 10, XM Ne, fimafE+, AP F:
FHBFH=9+1=10
5 PR L AR, B 18 NP, 5, BBl SRR TR E T

FX M EF R, TR E T A, % pen—e F M, HHETFEREHAN, KoRAHER
HEA R 7B I, ORR BB bR 5 & 51 2O 2SR Y 1E D AT

(2025-May/June 0620/41 Q2(a)) -1 4%

Atoms are made of electrons, neutrons and protons.

(@) Complete Table 2.1.

Table 2.1
particle relative charge relative mass
| 1
electron 1840
neutron 0
proton

fi#. WH O TR PR 171840, AR ¥ HIMIRT AT 0, 7R ZANZ R —aKR B, JelXortift
L ENNEZE, BRI EARE-1; PR RS 1; B+ 1 e, X REY 1,
TRERN:

particle relative charge relative mass
electron -1 1/1840
neutron 0 1

proton +1 1

BB TREZ, (yERE; e o ARRIE 0, R4 EERE 1/1840, AEEIH KL

55— R ALl
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TR (2025-May/June 0620/43 Q2(b)(i)) -3 %
Atoms are made of electrons, neutrons and protons.

(b) Atoms of the same element are known as isotopes.
328 and S are isotopes of sulfur.

(i) Complete Table 2.1 to show the number of electrons, neutrons and protons in one atom
or ion of these isotopes.

Table 2.1
isotope electrons neutrons protons
169
=

B w0 BRI T MRS N 16, FTDAMATITEER N 16, /£ | 34 8032 42

Fﬁ%ﬁz AEE R T,

B AR, AR -RREE %, R B
34S E’JEP?—%& =34—16=18
28T =32 —-16 =16

F=: HHEAORE T, S RARHAT, R T, HTECN 16; 282 b 288 2 N T, Hitt:
28 F =16 +2 = 18

1% )R 3R 52FR Y “electrons, neutrons, protons”JIfFFIE A :

R+ electrons neutrons protons
S 16 18 16
3282 18 16 16

FES 47 16 MERMS 18 MURMET-2, fFE S*; N2FARE T s> B
(2025-May/June 0620/41 Q2(c)) -3 %%k
Atoms are made of electrons, neutrons and protons.

(c) A calcium atom has the electronic configuration of 2,8,8,2.

Give the formula of one atom and one negative ion that has the same electronic configuration
as Ca?*.

. atom

* negative ion
fi#: SeiEER Car R FEUETE, MR THEG 2,8.8,2, FFEECN 20; CaRERINE 2 MHTFIEE 18
A, HH 2.8,8,
BEAMEF, PHRFOR =T, DR Z=18 TR, AMERTER, F Ar
REHREBERENNE T, FRT Z=17, BE—NMEFEECr, F 17+1=18 MHF, Hffty2.8.8,
HIAIE Cl, AEREFEA 18 MHFNIERT, HZKAZ negative ion,
B%A]'E atom: Ar; negative ion: Cly &5 S2, M 164+2=18; &5 P>, M| 15+3=18, HWAFEEHT D,
HFEEE &L, AEE— P IuR A DRI 5 — DT RS SRR
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ABSE i)

1. (2025-May/June 0620/43 Q2(a)) - 1%k
Atoms are made of electrons, neutrons and protons.
(a) State which of these particles are found in the nucleus of an atom.

2. (2025May/June 0620/11 Q4) - 14k
Which part of an atom has a relative mass of 1 and a relative charge of 0?

A electron
B neutron
C nucleus
D proton

3. (2025-May/June 0620/12 Q5) -1 &
Which statement defines the atomic number of an element?

the group number of the element
the mass of one atom of the element
the number of particles in the nucleus of one atom of the element

the number of protons in the nucleus of one atom of the element

> 0 0 @ »

(2025-May/June 0620/11 Q3) -1 4k
An atom of element Q contains 19 electrons, 19 protons and 20 neutrons.

What is Q?

A calcium

B potassium

C strontium

D yttrium

5. (2025-May/June 0620/13 Q4) -2 4k

An atom of the element erbium is represented by 'S, Er.

Which row shows the number of protons, neutrons and electrons in this atom?

protons neutrons electrons
A 68 99 68
B 68 99 99
Cc 99 68 68
D 99 68 99

28



6. (2025-May/June 0620/22 Q3) -2 4k
Which row gives the number of protons, electrons and neutrons in an atom of zinc?

protons electrons | neutrons
A 30 30 35
B 30 35 35
Cc 35 30 30
D 35 35 30

7. (2025May/June 0620/13 Q5) -2 &
Rubidium is in Group | of the Periodic Table and bromine is in Group VIl of the Periodic Table.

Rubidium reacts with bromine to form an ionic compound.

Which row shows the electron change taking place for rubidium and the correct formula of the
rubidium ion formed?

electron change formula of ion formed
A electron gained Rb*
B electron gained Rb™
(o electron lost Rb*
D electron lost Rb~

8. (2025-May/June 0620/21 Q3) -3k
Which atom has an equal number of protons, neutrons and electrons?

A “°Ar B 'H C %Na D ™N

9. (2025-May/June 0620/22 Q4) -3k
Which particles have the electronic configuration 2,8,8?

1 anargon atom, Ar

2 an aluminium ion, A"
3 asodium ion, Na*
4

a chloride ion, CI~

A 1and3 B 1and4 C 2and3 D 2and4

29



10. (2025-May/June 0620/41 Q2(b)(i)) -3 %k
Atoms are made of electrons, neutrons and protons.

(b) Atoms of the same element are known as isotopes.
39 41 . .
oK and ;K are isotopes of potassium.

(i) Complete Table 2.2 to show the number of electrons, neutrons and protons in one atom
or ion of these isotopes.

Table 2.2
isotope electrons neutrons protons
K
10K
11.  (2025-May/June 0620/42 Q5(d)(ii)) - 3 £&

Alkali metals are reactive elements.
(d) Rubidium has only two naturally occurring atoms, 8°Rb and 87Rb.

(i) Complete Table 5.1 to show the number of protons, neutrons and electrons in the atom
and ion of rubidium shown.

Table 5.1
85Rp 87Rp*
protons
neutrons
electrons

12. (2025-May/June 0620/43 Q2(c)) -3 %%
Atoms are made of electrons, neutrons and protons.

(c) lons are atoms or groups of atoms that have gained or lost one or more electrons.
An oxygen atom has the electronic configuration of 2,6.

Give the formula of one atom and one positive ion that has the same electronic configuration
as 0%~

. atom

*  positive ion
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| 2.3 BEfiI=

A1 ERENEHAEEHEEANRFRE

F—FERME T, ERPR TRERE, TR, G2 (sotopes) FERIFIEE
R TR, T ROR R E T

R R IR TS I -

REM = BFY + PFY

UM R 3 2R AR AL, (B N TR R R RS SN R R — e,

EfR: BRFHEAE, FFHEE

fx-12: 6p, 6N fix-14: 6p, 8n
hERFEEGe; HifR2,4 PERFEEGe; HifE2,4

SNEEFHER — WF AR RERERERTPFE.

BEERRAT, SERFRTT; BNHERERRRR FRESL AT,
k-12 5tk-14 #8& 6 DNEF, FrLAERIMEG; mi& A 6 M+, F&EA 8 M F. fEAPHET, BN1X
#A 6 N, HHNHR 2.4, BN EEW BT, THINERT; Fi, FMTREMCEEH
[ A L HEARFIAR [ AL 2 BT, BN E AN E, HFAERE — PN SBEIRERBL, 55— MR
SRR
RSN BRI, £ L AGREEH, £ Z5RTE, 6 E5EFHMA, ERRMNTN, Joml
Z G HIE, B A RSAE, & Z M A#HEE, REF— MRS —RKR; & ZAF, 2AF
TR, Ha LHEAAE, EERFSE, BB RRERFENA R Z KA 2R F, Bi—
B M2 P B EIE/RNE T2 E; XEETH T HERBINRT
filan, &-35 58-37 #A 17 MR, BB 18 F1 20, BFENME; &-35 5F-40 MERTFESHIZ
17 518, B TAREILR, &35 Cl, KERZHETE, HREHEEERE-37,
N2 SRR A R B BN R 7R &E? — NEFRE, BT w778, (L2 —1
Wk-12 JR TR ER 1/12 1E e RE e, HEXT R FFi&E (relative atomic mass, Ar) JE R L= S RINRRE T
(Lo B S IX N b, ERAEA HUE, &F ¢ SRR SAAL, BEREK-12, NMRERE T
R, AR B SAE PR,
FEa R —RhEAL 2R &R T S EAT LB, T & B (abundance)  IIA1<80% /2 i & 35 KI5 100
MNEFHREL) 80 NE TIX—HF; DRULE RN FEF PR T 35%80, HUE 2 M FIA X T8I
W EE R, R LB,
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FERHRELH; FIHELTIZRENN

OO

8P IIZRF INRERF
Ti9(E = (35%X8+37X2) +10=35.4
XERDRBREREM: 356880%, 374H20%; FEELAKRAEE,

BB WFNZX FIMERIME R, 835 Ml 37 FE—IRFY, SEERHRE &K H—%

Bilan, FEaHRA 8 MEXT TR 35 FYRFAD 2 MEXN R 37 R T JoREMHXN B :

35 x 8+ 37 x 2 = 354
FHERCAR 55 10, 1S2F9E:

A, = 31%4 =35.4
HER 35 5 37 HIERR 2, 15536, HEEPREMMETFHEMES, 582 A%, AN
AL RN R o, REFHEENITRAT T A, B —F,
FREE AR A, AR E AL RN R R R 2 AN, FBRDA 100, ETHAESH R

80% 5 20%, Kit:
35 x 80 + 37 x 20
- =35.4
Ay 100 35

B /N 0.80 #00.20, HEASFEERR 100:
A, =35 x0.80 + 37 x 0.20 = 35.4

RS ZAHE, [EIESEEMETE 35 5 37 Z0Hl, HFESIT S 80% 1Y 35,

SEEEAREANE, FEUEHZERE RN, “one decimal place”/&—fi/M&, 40 39.2, “three significant
figures” & =N ARBET, MNBE—NETHRFEB =1L, FBEE—MEEIRES; 50.0 FHEHRNRE 0 #F
AT RISREAEL, BUE 240.04 AR RETASE] 240, A]F 2.40x 102X =01, NEIEZTERTZ
AR AIRIEE A, PSS R mE,

EFEHESMERCRFEE? AE T RAMMFEAE, MAE S FEENERALIE 100%, BEER—R/
B x%, AHE MR 100-x)%, HUXPNELRARANR—FIMBEEERER, BT — N REIEL,

RREE: MELRESERONEEH

BRME: x% BREMIZE: (100-X)%

SBHI00MNEF: BB, EBY100-x1
98 = [BRE X x + ERZ X (100-x)] =100
SRRLPE SR, FIURFAETF60

S —FEF R 100-x, ABELLAACEE RR— DRI, REFRTERAREERE,
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Bilan, WAEAZAMHENFREN 105 12, SEIEH 10.6, ZFE 10 1945 x%, MFE 12 895 (100-x)%,

RINIIEB SR
10z +12(100 —z) 106
100 -

PFHIAFE 100, HETHES:
10z + 1200 — 12z = 1060

BHE x KU
1200 — 2z = 1060 = 2z = 140

FiPA x=70, #50—Fh 70%, BEP—M G 30%, RERN:
10 x 0.70 + 12 x 0.30 = 10.6

AW S, FIMEEEN AT 100%
USRI P B RA R, PR RS SXATENRE, TRAE(E T e Lt —
BU50%, FUSREPIRRBIRAURIEGL, 2R HI% I RIS i —H,

BT, FRLEAERRE—MEMER

BHE O

£ H550%: 151X0.50+153X0.50=152
SER15228Y, ERRMAHEMEME.,

ARTIEARBILE Y 151 #1153 M ERE B, BATTRNCHIFARAR, FHEMTRL
—PNEECPIME, AR DEIIE A —MEAER, 151 5 153 &b L FEYh 152, 52 RFhE AL
R K, FMEREH /L, 5 fFAE LRGSR F— 5 AIT,
HIXDEMITR S A CHARER: CIAAW Sl H AT IE R RRBAIFRIEE 2 H5E-27 RE, XHER
TEEH RARA N, PEREAMNEEUR BB ER A, AN, B AR TRAEM
H G EE IR 27 BB — MW 70T AREFERLIE PE o R RIESICY A Te R IE AR, SRR
CIAAW - Aluminium,

e IR ZR ST ORI o R0 im0 KPS SE RTBIER SR AN SR =2 B LS A 100%
HIafE, RERENESIRG, BECHIEA S AR —FAR,

IAETER  (2025-May/June 0620/11 Q5) -2 4%

Which row identifies the number of electrons, neutrons and protons in a particle which is an
isotope of ';B?

electrons | neutrons protons
A 5 5 5
B 5 6 5
Cc 6 5 6
D 6 6 6
g B0 EEGRERI. £S5 HAE SN ET, ZE AR+ Ay, FrRURESE
A 11-5=6 T T, BEER A —MRAME, B8 5 DET, ERFERE,
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B BITRE, A Sp. S5n, SECREITRMHFECNFE, 2Ml-10, B A Sp. 6n, 2@ Im-11,
EEHES —RFAI 2R, CHID#E 6p, TLRIMTEE, HNEMFEAE,
Kt A, 7%3LNGF N electrons, neutrons, protons, B/ —F=A B THIE TEN T, AHE Se,
FFE R

(2025-May/June 0620/41 Q2(b)(ii)) -1 &

Atoms are made of electrons, neutrons and protons.

(b) Atoms of the same element are known as isotopes.

39 41 . .
1o and ;K are isotopes of potassium.

(ii) Table 2.3 shows the relative masses and the percentage abundances of the two isotopes
in a sample of potassium.

Table 2.3
relative mass of isotope percentage abundance of isotope
39 90
41 10

Calculate the relative atomic mass of this sample of potassium to one decimal place.

file: SeAE D FEYER PR ILG], AR TR 39 B 90%, 41 B 10%,. AT DAEAESL AR AR 100 DR

T 90 ME 39 1, 10 ™% 41 ifo
JE3R 100 NG ISR A
39 x 90 + 41 x 10 = 3510 + 410 = 3920

EK%UJ%Q%BE% =30

A EHER—A N, T 39.2, T ge SRATE 39 5 41 2 A, HEFEITFERKR 39, o, i
39 Fl 41 SFHIRK 40 IR LAPIE S H—F,
[HEGRY (2025-May/June 0620/21 Q4) -3 4k

The only naturally occurring isotopes in a sample of europium are '*'Eu and "*Eu. This sample of
europium has a relative atomic mass, A,, of 152.

What is the percentage of "°'Eu present in this sample to three significant figures?

A 0.987% B 50.0% C 76.0% D 98.7%

. BB B NARMFEE, HHEHRASE MSEn WATRA R, KS'Eu &7 x%, A8 Eu

5 (100-x)%.
B IEIRCEYEF L 152,
151z + 153(100 — )
=152
100

W13 100 FEFF
151z + 15300 — 153z = 15200

EHE x I, HAI:
15300 — 2z = 15200 = 2z = 100

ﬁﬁl/y\ X=500

B WMENEVRTFEER, BRFEEN50.0%, % B, REHEAZN:
151 x 0.500 + 153 x 0.500 = 152

AR R E R 152 EEEFEN 1, FEHEFENRFEH AT,
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ATRRTEERCFE 152 R EMRPRARILFE TR, ARERIHER U £ — AR 152 MRAER,
FXERS]

1. (2025-May/June 0620/12Q6) -1 4%
What is different for isotopes of the same element?

nucleon number

number of electron shells

A
B
C number of electrons in the outer electron shell
D proton number

2

(2025-May/June 0620/42 Q5(d)(i)) -1 &
Alkali metals are reactive elements.

(d) Rubidium has only two naturally occurring atoms, °Rb and 87Rb.

(i) State the term given to these naturally occurring atoms of rubidium.

3. (2025-May/June 0620/43 Q2(b)(iii)) -1 4&
(iii) The relative atomic masses of all elements are compared to one atom of an isotope.

Identify this isotope.

4. (2025-May/June 0620/13 Q10) -1 4&
What is the definition of relative atomic mass?

A It is the average mass of the isotopes of an element compared to 1ith of the mass of an

atom of ?C.

B It is the total mass of the isotopes of an element compared to ith of the mass of an

atom of ?C.

C Itis the average mass of an element compared to éth of the mass of an atom of "?C.

D lItis the total mass of an element compared to izth of the mass of an atom of "*C.
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5. (2025-May/June 0620/43 Q2(b)(ii)) -1 &
Atoms are made of electrons, neutrons and protons.

(b) Atoms of the same element are known as isotopes.

328 and S are isotopes of sulfur.

(ii) Table 2.2 shows the relative masses and the percentage abundances of the two isotopes
in a sample of sulfur.

Table 2.2
relative mass of isotope percentage abundance of isotope
32 95
34 5

Calculate the relative atomic mass of this sample of sulfur to one decimal place.

6. (2025-May/June 0620/41 Q2(b)(iii)) -2 4k
(iii) An isotope of aluminium has a nucleon number of 27.

Aluminium has a relative atomic mass of 27.

State what conclusion can be made from this information.

7. (2025-May/June 0620/22 Q5) -2 £k
A sample of element Q has two isotopes.

Their relative masses and abundances are shown.

relative mass abundance
of isotope 1%
238 66
244 34

What is the relative atomic mass of this sample of Q to three significant figures?

A 240 B 241 C 242 D 243

8. (2025-May/June 0620/42 Q5(d)(iii)) - 3 %&
Alkali metals are reactive elements.

(d) Rubidium has only two naturally occurring atoms, 8°Rb and 87Rb.

(iii) The relative atomic mass of rubidium to one decimal place is 85.5.

Determine the relative abundance of 8Rb in rubidium. Express your answer as a
percentage.
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|24 BF58F%

A1 BRFEBEEFMEETFN

AT AR TS TR, TE. SRR, BT Gon) BFE%EREIH

T AR B H] XA AN R IR E 1. KA T, B MRIEREZ T, B
FHEF (cation) ; FE|HEF, MHZTIEH, JERAEF (anion) , IEMFAEHFRERE“AFITEREG
WR— Iy, 2 LA R T

SREBMTHESR; BEEFHNE; RIS

KK le-

Na: 11p, 1lle Na+*: 11p, 10e

\ 4

Cl: 17p, 17e

\ 4

Cl-: 17p, 18e

FHE F cation & 1EER; PAEF anion W,

A Sk ICSR AR, MITHIRFEE B, TEUTR SRR,
BT RS T, PREFRFZ, BliNa B 11 NMERF, KE I DEFENE 11 ADEF, EEE
10T, FrBAZE Nate CLA 17 D, 1§81 NMEFEH 18 MHF, ATLUE CI. G EAR+RRD
LAET, 24581020 -RRZ 14, 2-RnZ 24, ENrRRER, tAZRHILITET,
MBI R —NEEFER, WEFAHG N 28,1, &EFN 2,87, WARERINEN 1 DT, HF
TN 2,8; FIFENX 1 DT, HAEON 2,88, —FHHIRGHAIRIMNZ, F 1 BKemEFHSAR 1D
¥, 58 VIDEIESEEESSE 1 DHEF; FInTSBE R K T, iR E 22520 jodide,

NaCl: — P shsa—1TR 1 PEF

ZREFal: RFRISMNE EFia: BFHINE
%1% le-
— + -
° XX o0 XX
Na « Cl ¥ — | ¢ Na: x Cl %
XX o0 XX

NaCl: RENBEFEH =FENEFE2H
EBFHINRRRECHBNA—E; TRIERENBETERR,
A RRERKF; BT RUILTHAETH,

HREFEREERINZ. BB FITESHIEA; SR 5 TR AR E K 8RR NR,

HEFRNEFER Y, B CIE, BERINEN 7N 1Dtk 8 M, BFNEEES, 4
EE A,
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SRR TE AT E At A< N2 ATREN 2 R A — B, Na KERIMNEE—RIHE T /5, RTCEH
AN —RZEHFAIRINZ; 88 MHFEAMAATE, HAERM AR, = HERINZ, §ijEE LA
DL RO —E S RO B <P IE B L e B A FE - HEAR

YRR THHRE T, BFEIZHEREAEFZBIRNEEERS, “FREIKS] (electrostatic
attraction) "FRIE AT ARG, Nav5 CIMHIKS ME S, Nem MR FHHA—NE T, KEE TS
H A 7T FRE A S, N —RURREE B RXAMG; IX R X E QRN R T A s MR,
AFR— ML NaCl 73 F

H N ERERENTHET, BTMEEREXWN T, B Mg HHT Y 2,8,2, KE 2 MHETFIEK Mgz, HE
128, |ON26, [{E 2P HEFEM O, Hfmtih28, — P Mgéh—10MIPHET, MIMETF
AR/ MESE, RS R, At PAEEE MgO Hi s/ N+ HLBIZ 1:1.

MgO: —MELA—IE 2 BT

ERETr: BEFHNE ERBEFE: BFHNINE
¥1% 2e-
—_— + —
o0 XX o0 XX
Mg O ¥ —»|:Mg: : 0 i
XX o0 X X

Mgo 5‘5%5’] %%/h\ﬂ& :tl E’J %?/u\ﬁy
EBFHIREBREABIEBRNA—E,;, FEIEEENSBFERER,
R XRBRFKE; BFHEIAHEABFIT.

HREEREERINZ. BDNEFITHESHEA; SR E T RE IRk 8RR N,
AHLRIRE, BOURERAE: — D Mg BERER 2T, HED CLAFSE 1 M ArPAZEEM
PN CAFIEZ A, BR—D MMM CI, FIERMEE MeCl,e M2 AR ITRE T, HNEft—
AN SR B AT RO, 2

MgClz: —1MEEEE 26, BNREZEFT 1e-

le- le-

A
\ 4

XX

« Cl % Mg « Cl

XX XX

XX

XX

X X - o0 + X X -
» Cl % . Mg » Cl %

— Mg+ BelN Cl-: (+2) +2X(-1)=0
E_FE’JZ%%/—T_\EWj/PCI; Ziiea__\/é/r(:l%z_o

PMERTEL AR — DT MT=TE TSN 0, HERIMNZ,
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BIgn, wi S KR RECN 16, i 2,8,6, FEEH 2 MEFHN S7 HEFPHK 1 MHEFHINagE 5,
LR Na, 245 14, RBEH Na,S. HEFMR2 IMHETFHIMgES, AT MgE—1TS.
JEREME S NEFREEZD, BIEERHEFRETEGRE T, AR —ME MR,

HELLWIELKBEF = 25EF, BEHBAEN0

NacCl 1Na*+ + 1CI- (+1)+(-1)=0
MgO 1Mg?*+ + 102~ (+2)+(=2)=0
Na2S 2Na* + 152~ 2X (+1)+(-2)=0
MqgCl2 1Mg2+ + 2CI- (+2)+2 %X (-1)=0

XEER/N\BEFHEL;, FREE—RINEF “OF .

Rl —HAHEFENRER T— . —HEFIRRAS, FRoRicE, RkEaME e,
WU 11 ESEIER 2+8F, % VIR ESBIEKR -8, & H B e Fry e, iz
[ERE T 12 R AT 4D 2 A AR HfT+6, [E4FS 3 4> O R HLfRT-6 k7Y, 52185 ALO,
[ 2:3 bl 56 3 BB RAS ik, RBeHEEZEELNE T
MBS T E 7T EN, ARCKMHNTEENE, Na & HAH 2,8 WE; KETF 2881, KE1HD
TG KA 2,88 =JZ; S*thf 2,88 =2, [HENHEARBMSEE 2 MNET, FREE A KH FE0H
R LA L fAf th 5 RS

EMENEMNRAD . RERENE/LE. 8RBT

Na+: 2,8; #£10e K+: 2,8,8; #t18e $*-: 2,8,8; #t18e
FREIEENNARRE; RERKBITEINEMER.

“PMERTRREAERE TR, S INERIPD R AR, FREFEHRHT 8 N BMEIEMEINR,
BANEE ESHEAD K BIRAZE 2 MEFRT—E 8 M F, REAEFAINA =R, WA ES M %
BB T, AREHT 8 P RZERI CAEHRE B, FHEREHS NaE—Z 2 PHEF,
BHE RS NHET, BRIEZENHETRTS. B BREFH. ROORES G A, FiE el
THIS A2 SN 0,
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FEH R TR S ERBE T, BB ES. BHERIREEIINE, Rtk
SMNE. RIFEIEFR R X S NS5 LA,

[AETER (2025-February/March 0620/42 Q2(b)) - 3 £k
This question is about ionic compounds.

(b) Potassium sulfide, K,S, is an ionic compound.
Complete the dot-and-cross diagram in Fig. 2.1 of the ions in potassium sulfide.

Show the charges on the ions.

Fig. 2.1

g B, SRHIMIE IR, B K AR RE02 19, THEEFRUHAE Y 2,8,8,1; BRERINZ 1
DA, TERCKY, FIERHMG N 2,8,8, i S R FFECE 16, HIERETFAIHHG N 2,8,6; BEFRZSEE 2 1N
¥, TER ST, HEfmtAh 2,8.8,

A, EBEECE, — K HEERAE 1 DM, — S HTE 2D, AT K #5241 4D, BG4S
= So RFEIMAD KFI— S, EHAND+H-2)+(+1)=0, 5 K,S FHY 2:1 #HFF,

=0, BIEERECEH T4, Wil K NHEESE—E 2 SHE 22 8 /i, TREFAEXMNEZR
T MESD K AMAHNE = NHETE, HENE L 8 N, R s e migrNmE, NA~E=R, £
X EERRFE R 6 AR BB .

B, RIS A EIEE A EEER £ K N+, ES N 2-, K N+, FEHK,S I IR 2 5K
B 2+; MR & — D IEHA,

+ 2- +

Fig. 2.1

TR : PN K S =E& 8 5 SIS =F 6 X+2 £, =/MHMI N+ 2-. +
RERE: = PMEFEE 18T, H54 4 FEOREMAD K A—1 S HE 19+16+19=54 NHEF, H
FRAERER, REQXEEMEIEL, XEEE S B FHR S EE LG, A=A E
B2 N
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ABSE i)

1. (2025-May/June 0620/12Q7) -14&k
When sodium chloride is formed from its elements, each chlorine atom ...... 1...... one ...... 2...... .

Which words correctly complete gaps 1 and 2?

1 2
A gains electron
B gains proton
o loses electron
D loses proton

2. (2025-May/June 0620/42 Q5(c)) -3 %%
Alkali metals are reactive elements.

(c) Sodium sulfide, Na,S, is an ionic compound.
Complete Fig. 5.1 to show the electronic configurations of the ions in sodium sulfide.

Show the charges on the ions.

Fig. 5.1

A 2. AEFREENBEFISERY)E

bR T B RS T UECIE LB TR B 1A% (giant
ionic lattice) 2ARRIE, TUE PRI, A5 75 FIEMEIEEE, “EADRRERESHIRE, FF
FEEVFZ NRSZE/ N THERRTAR, b PR IHES
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N
i
%

D ERBEFRNERE, RE7HRLEeH

1B BB Z (B RY5RFH B IR 5 |

O®— —0O
XK S | TR T
A B F A B E L B IR EDo

OO
10JI0ICIO

i

ojclolc)
©]00]0}

BREHNTERE; FRMISF, BARNEXINE T,

0
i}

FEE RN S ARG R R Al 5|, AORE AR 1 6E B liza).
FRAREIAH S ey B 7~ TR s e S |, BT 78 (RS Bl Sk o AU s HOHESIE IE S s 7
B, FRAERRNIGL B 1 P AT RA% R = 4RSS R EOR R, AR e R A E X —/ ek,
ZIEBEARSEL, TR AR RE R v IR AR o i B RIS [, IXEEIEREGE, rfRrERiz, RItE
THEYIEEE RS, R m, RN 2 s B L EIAE S R 2 RIS [, ARES RG34
Gt e B e e 21 S

BUEBERREREFERS], FILEEERS

® 06 ® o ©

MR %R
©® 0 5 - O
Bl HNE %ﬁ:é;%%ﬂ

BURIEBFLEE;, TRIEBFREHNEREFZIFT.

b

W
anp
Iy
il

FEHT SRR RE B e RS A TR SR ER FRLI S | KL IS {75 OR B FELART
R B 1~ BT IR e 2 B A A BT REARDN A3, B8 e, BT BT ER AR R AR R 1
Ryt —2 000, hRERZ AR, Wi, SRR B A RS0 B T RIS - R
RE &R,
FHIEE Z A —f): R RENRERSEN? FUIMTR E FAREE Y A E), ERE L SV R AT E T,
HENMREEEMERIRS), FREE B, FItTHEZE, ARt (molten) FoREIACEMBAN
A ; KRR 7 R] LARS ), R REIEH FL L IX BB B E -, MRS HBIREHE T
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BFSH: BERE, BEEELD

El{& solid fa®4 molten JK7A aqueous
C}XC) . C}XC} .

@ @ @ @ @1 <§> Hz0 @1 Hzog
00O || @ od||l @ o Q&

BFEE - FRSME BFABH - S8 BREENBE TS~ S8
BUEARSEEEFERTHRRT; HENEBEFHNBEMER,

Bk NSRRI AT DRSS, RSN, FIRSBNES FHE B SR B 7 REAE A% B RS
IKIEH (aqueous solution) 1, TATAMAVIETN EFHaEMEZ, KILAESH, HIANEMALH KCl, &k
9 NaCl FIRMEH KTARRIIATK, ARERBEIA T #smsth = e8NS, wwn, ko 58720
WAEWS, EFEZAIERAY BT, XEHAEWREE & LaMEZ7E, SrEYARZEm T
IR PR R AT A

fan, [F—ApE e =1 EfAsh, BRI AR K, =EE Na55 CI, (HE— R 1 1RE
fEfAS R BB, ERMIE T s, S — M SHEE, FERMEESHE, A AU EIARH
AIEH, ATl—E S, SORIEUE XA RE S S IX — 5 fF.

il (erystallisation) 2R TIERMN S RRTIE R, & LSV MNERHEERI, BN RER 2 /KIaHT
HE AR, B EH DAIESCOR IR, ERERENS, FREEE R SOR BRI H NaCl 5L KC1 /)y
73 ¥o

MABRPLESR . BFEMTHANNEE

H20

©
@ H20 @ . BERERSD K @ @ @

@@@ GHONG

AR BFOEL. BBH mix: EREFRNRE

A ARSI KGR, IR R BHAINE T, RN T
BIEX PN EZRENET R, — NS RETREETBCAHE T, R NS FHE e
HOMET/D, AREHAIM T —E L35I8 H &S 7 T 550>,
flan, K ETFECN 19, K 18 NHT; CLN 17, CIHil 18 N, —FHHEHE, HIHMHHA,
Rtk BFFra B e reE S bESE B F R XM ek, — 0 rrEEREIEEAT A
BE o
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TR IE DR 7 f A%, MRl B IS R gs S RER; MRE R 0T R] IR O 18
FHFERATEREIA, JEREiEm e S s,
(2025-May/June 0620/21 Q5) - 2 4%

Which statement about potassium chloride is correct?

A It has a high melting point because it is a giant structure with strong covalent bonds.
B It conducts electricity when solid because of its oppositely charged ions.
C It conducts electricity when molten because its ions can move.

D Itisinsoluble in water because of its strong bonding.
B2 UL KCI KR CIoI AR E TR T, [EIASIN, BT BOAMEH, AR e s ( BE, A
TEMEIHERZS); B E &+ r] AR a5 fL AT,
Kl C HyJARINGE S, ROV FRERRE IR, & Co A R 72 ISR ER B 5 IRFRON SR L0 5 ; B
RIBESEFAREE HE8h; D iR, KClREETIK, NREFFEEARA SR e — € N,
| S LA [T IS (R R A2 7 FERL T, DA SR 1R H Fr 4 RS N RERBERS B, HEF] jons
XA 2 PATERA [ /R 55 L

PSS

1. (2025-May/June 0620/11 Q6) -3 £&

Which statements about potassium iodide are correct?

1 Itis formed from potassium anions and iodide cations.
2 ltis a good electrical conductor when molten or in aqueous solution.
3 Potassium atoms share electrons with iodine atoms.

A 1and3 B 1only C 2and3 D 2only

2. (2025-May/June 0620/23 Q6) -3 £k
Which statement about ionic compounds is correct?

A Giant lattices are formed when ionic compounds crystallise from solution.

B In all ionic compounds, the metal ions have fewer electrons than the non-metal ions.

C In a giant lattice, ions of the same charge are closer together than ions of opposite charge.
D

When ionic compounds melt, strong intermolecular forces are broken.

| 2.5 BENF5HNE

A1 BHABRTFNEEE. ZERSMEFX

G HUEETEAN, HREETRAR T, TERART, FAETRE—XET, ¥
PR 4L (covalent bond)» HFIE FLIIFRANE FAREHRILS X — L TR, MR T45 S 1E— . 3L
P TIER AR IR TISNEN, BEEA; SRR R AR T E i,
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—&HENBEE—XWHRNREFEHANEF
HA®BFX: 15+1X

W h H—H

BPHEHEIX2 M ETF B—®4AEB—XNEABETF

O X AREERBEFREW—IiF; BFEERE /" M "X W,

WIS | B, fRFEE; AR ERRER DR FRINENERE T A,

MY (dot-and-cross diagram) 18—/ FRAERNHETFES, B —imEKX, HEEESRIE, HTA
BRARMYXZ 5. BFRH—N R+ 02— NHEF, MR, el DH—FEARRX—N, 5
H—H, SXEFHZK outer-shell electrons only, FtREIRINZHET, TEANEHETF—IFMEZE,
FHERFERAEZINERT, HEA 1D, CHA4N, NASD, OB 64, CLAE T, Ai—H T4
MRAEHFX LR, SNE—BHERT 2 M, ABUHRIXERE Tl A B IRF MR 8 T
i ESARKH A, RS5E. BIER—REF—MWN—X B+, MIEFX (lone pair), EATMIET
ANE, T EIN AR

BRTEO: H25HC

S5 H, kS HCl
XX

H o« H H e« Cl3
XX

M IHER M Le HA18E; Clakl1sE. E37Mxt

W IMHINERB2e HAL1N; H¥2e, ClEk8e

O X AFRBERBEFHREW—IiE; BFEERE "/ M "X W,

SEFEENMNERT; REFFRELD, 25X MRE =N RREHET,
H,5 HCl: EN—PHEZXEIFE, S AP H SR E— DT, D HEBEIEERAN—X, 5
— B T, S HCIH, Hoalk 11, CloaghE 7 DY 14 CLEIR 6 DT 3 X ITHEF-
e H N HE 2 D & CLN, 6 NMIEFM EEA 2 1, &1t 81,
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BRTRED: Cl25H20

5 Clz 7K H20
(X} XX .. ..
: Cl x Clz O
' XX x® *x
H H
FCl: 18 +37M3 O: 2% +21xF; HZ18E

MEBFHBE—NRF—N; FEEEC]HREERERE 7R,
O X BREEHFEEFREM—in;, BFEAFKE ‘= M "X B,

EEFHER: CLEH 7 MMERT, OFH 64 HEREANETHEEIRA M T,
CL5 H,0: =0 DUMYRBEFMEZHE, fCLH, 84 ClEE 740, S2H 1 MHBE— SRR, &
6 DK 3 M T KH,0H, OJFA 64, oAl=EH 1 MEMADHBHK—X, HH25%0—H
B, OF 4 DT, BUK 2 WIET; WA H A HGHE SR 14D KD FEHE 6+1+1=8 MMNR
BT fd O BINZIHEE] 8 4, IXEAREE S = XISl H STk HE 1

B ¥ CHa 2 NHs
H
X
H x¢ C ¢x H H x¢ N x H
x x
H H
CHUMNINRRF LS5 MR NF3%, 5% 1%

O X AKEEREFREW—in; BFEERKE /" M X B,

AT BEHE N EEN;, RA=DEFRE, ARG SN MR X
CH,5 NH,: BFAH G EHARAE, B CHA, CHA 4 MHEF, £5—H AR EFI
BR—X, TRHA 4 %58, CIRAEMBETN, A NHH, NFEESD, AHA 3534 H 2R,
SO 2 N1 M T, N EER 3 AR+ 1 T, &1 84 BN HMAEE 24, &
N B 5 DEEE SRR, S 2 RE e,
fan, )M R - P A B A SNR R, AR YRR T 8 1, ik HAEERA 1 MR
i, CHUFEA 4 MEHTREE; O. N, CLIEHAIHE T, (FENZ IR IEEE IR,
HEA=RE, fotdnFRA8RE Y, UL CEI0IRNERZHIRE ¥ ; AESSREIMIEFZ R
—RHEF, AN, RERESDHA 2D XEEME A 8, [RIRZo B K & m H A
T REEEE TR T A INZ T 2 o H = R0 AR 2 W AT DARS M e 25 T —, {BAE 85K 1A
SR HBET IR,
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ZER: RMRFAIULARLE—XEF

a5 02: 0=0 KA N2: N=N
[ X ] XX
o X
O = O 4\ ° N %
LX) XX
HE2RT; SN0Z27t HE3; S NG LR

BNEFEHHEISNMIINEEF, BHE12e (02) 310e (N2) o
OF X FRBIFEBFREM—i%, BFEAEEE ‘R M “X FfHh,

WHF RN T, ZREREN; B2 ERNPAERS S R TN,
PR =BG Z N, O, EA O JFA 6 1, HMIEE | XL HERRIAE] 8 1; P O %48
2 Ay k2 MR, XN 0=0, B 0 41, ik 2 NI, REZ 4 DR
T+ 8 NMEAEEH =12 1, [E4FZ 6+6,
NAFNNEE 51 AN BRAE 34, A3 B, BI=#N=N; &7 NF 21, F§ 14540
BT, 2K 6 MIHET +4 MIBF=10 1, B2 5+5, —F& =% 6 ML=, FRERE 3 1,

—EWERCO2: BB SMMBYRIL AR

XX XX
O o C - O
X e o X
XX XX

0=C=0; CEM*f, MimOZH27N*T
BEF 4+6+6=16; MHXIRFEEF+EMAIET
O x ARIBRETREMW—H; BFEHRE & X W
FHR 2 FEF DR T R FORBIIRRID, WHDR 1 C—O0 MR PR T
CO,HM M WH DA E, — MK COMEERE 0=C=0, L C[FH 4 N, 273lE MM
Hok 2 4, AT B0 0 1[5 CHINBETHR 2 1, F 4 MK 2 MR T, 2/ 16 b

EHT, CHEBD oI 81 »FI TR 2 FTRAEMNEET; - NZED C—0 ERELEN
XEF, XPR2 FRIRAN R AR,
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FREZCHsOH: oikiElE, BRAVMNEEREF

H CE3NHF110
OFlE1MH

X

XX
H <« C ox O = H

XX

x

H

FRESFEIIARRE; OFIMRE2MINETF,
O X AREBERATRAW—IH; BFEHRE = M X ik

CH,OH H1fJ CH;2 —PBE=1=, OH B "HRHE—1TE; XECHHER, BEATERLEIEHGH,
il CH,OH TEIX E E A tHiER:, NERIEEAYM4, CHMDRR—1 C&EE 3 1 H; X1 CiE
E—10; OfIE1MH, Mt C EITEMK 4 K58, O 2 ZFHHIFH 2 Xl . L CHI4. O
96 FOPYD H 25 1 N, BESRRRIENA 14 MMNEHF. BHS O HIER H AT S XTS5 5 —
ey H AR, B8 8RR 10 Fr A B R TR,

ZIECHa: BPNIRERTR, zEAmRmY

C ox C

H2C=CH:; B CE54MHARETF, KEMBEFM.
O X AKEEREFREW—iK; BFEERKE R/ M X B,

—% C=C WHAPMNHET; TS50 MMM C—H Bk, @E%mKE 8 MINEHT,

I C,H MBESRG LM H,C=CH,, W C ZEFH 2%, 84 C BI5 2 N H &HH 1 6, 8
C S5 4 WHHMET, EFEEI8 A, BAIME TN, BN FAIYS C—H BRI —5 C=C M, &
6 X, 12 DA T, A RECAERER T8 TN (ER XL C=C IX— XA AR = AL & xS
HEHT,

BRAER DT, IWHERNER, FlaEEEEt cCl—o0—Cl = MR FRIMANES X, o0 7245l
58D CUR 1 2553858, O B 2 MHRHET, &4 Cl1 M 3 X, el TR, HZAN o6 M Cl&
TAEEHET, 3201, EXGSISIEIRIXLE 1 E AN EIFE AR A,
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BHEREFMIRIAEYR, BIaRE CHAMR T Cle | Ar IR T71E, INZEMN, RAEXLER
TFRIFFHZXS; BABRAFe,0. 28k 58 MM E T &Y, da & T RIEEKS], MUEE RS
THNHEZHFNE N To Z 58T I HARE FREADN 3, ESERARETHERE 3.1
ARERALTE; AL HIMT A ZR MR R DL,

SRR SRAINZHET, HENSESERBEEEX, BAMIN, 25lkE HEY 2 -, H
XL 1Y 8 B, FAAONREGK IR FE - SO R ORI

IAEGER  (2025-May/June 0620/13 Q6) - 3 %%

Which dot-and-cross diagram represents the electronic configuration for the outer shell electrons
in ammonia, NH3?

(D (D

fil: JolE NH,N A Z/DHF, NJEA S MNZET, =PHA 1D, 2FEH 8P, =1 N—H &)
AR S X, A 3 ML= NGRS A, 1 3, R 2 DX IIEF,
Bl ER . S0 HEESCHE 2 My, il )2, N ZHE 3 EZE 0 1 IR, 3
8 To N —MMRERHRIFFFSEENN 5, MAZREEANHEEE,

BRI EIEE, A TR N IR ; B RAENSMUE 14, 732> 14 CIEN BT RSERI—X, IE
;D AE RTINS 2 N7 AN T, BRI 2, ArbUE Co AREHHIA=" H G Fitfs
ik, EEREE N FFARE T 5 E
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IFAERPY  (2025-May/June 0620/43 Q4(a)(ii) - 3 £&

(ii) Complete the dot-and-cross diagram in Fig. 4.1 to show the electronic configuration in
an oxygen molecule, O,. Show outer-shell electrons only.

Fig. 4.1
fif: F—L: EHZRTFE, FDORE 6 MMNEHT, M O Boawk 2 1, B 2 W=7 A
DATEM N B AV EE B X 1] 2 il 2 D

B0 ERIETFRRBETFT. ZOR 6 MHHE 2, Fa4D, HHak2 X, MIELBENAEESH
T 4O [FERF 4 N, WA 2 MBAEGRIEEE LD,

Fig. 4.1
RN AN R A RS AP T
e, ®EEA 6 MRS 6 MY, HE 124 fEEN O, #EE 4 NMEREEE T +4 MEERT
=8 N, HH 0=0 MW S BEI & A “outer-shell electrons” Y FEFE 1 Y E K ; A FHEEH,
(2025-May/June 0620/41 Q4(a)) -3 £&
This question is about nitrogen and its compounds.

Nitrogen contains molecules with the formula N,,.

(@) Complete the dot-and-cross diagram in Fig. 4.1 to show the electronic configuration in a
nitrogen molecule. Show outer-shell electrons only.

Fig. 4.1

i SEMERIRA 5 DINZHEF IR, D NS 3 A, B3 MRy, EEXE 3 DR 3D
X, FrR=f, TREIERSEIAE=1ET,



RIGHFRIREF . 8D NIEFE 2 M, DRIER XS IIE T, ZRAFESEH2HE 2 M, GRAFES
o 2 MY

Fig. 4.1
FESEM DB F A = S, A 25 B — T
KAREE S MRS5S M R=10 MMNEHRF; ESD N DY 6 MEZRT+2 NMIHEF=8 1 RFIE
REHART, (HRAJRZEN B2 H R IR,
APSES
1. (2025-May/June 0620/42 Q2(a)) - 1%k
This question is about covalent compounds.

(a) State what is meant by a covalent bond.

2. (2025-May/June 0620/11 Q7) -2 %%
Which substances contain one or more shared pairs of electrons?

1 argon

2 methane

3 iron(III) oxide
4  chlorine

A 1and3 B 1and4 C 2and3 D 2and4

3. (2025-May/June 0620/12 Q8) -3 %k
In the molecules CH,4, HCI and H,O, which atoms use all of their outer shell electrons in bonding?

A CandCl B CandH C ClandH D HandO
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4. (2025May/June 0620/42 Q2(b)(i)) -3 4R
This question is about covalent compounds.

(b) Chlorine(I) oxide, CI,0, is a simple molecule with covalent bonds.

(ii) Complete the dot-and-cross diagram in Fig. 2.1 of a molecule of chlorine(I) oxide.

Show outer electrons only.

5. (2025-May/June 0620/21 Q6) -3 %%

Which dot-and-cross diagram shows the outer shell electron arrangement in a molecule of
nitrogen?

A B
o D

A 2: X0FRARNES D FEIERRERY)E

HM BN T EFRRIN N R — X T, BIEMSERIFZ N o AR, &8s
TYIREE R NER, RIS H 7T 0 FNERRY R+ dsr e o iz, (B RD T Z A F G5
W5 EA, W5 FE/EH (intermolecular forces) o

“intermolecular” [ inter T/RIED T 550 T2 B, HIW—IRZBMFEZ/DEERER, S HiEE s
MR BEEE T Z BT, RN FNEI R FIERRE? AR ERA 0 FRERE—
72, HXMADRRERFX 5T,




E_ﬁ¥ml¥5, '—37T<|aﬁ_7r2fﬂj ) gﬁﬁiﬁ

55HY D FIal{ER

Cl—0: 2@mee FMERBE—1NCLODF

WHEBAFESF;, EERETRHELEA,

KRR T Cl—0 N, BEFTRAF I F 2 HESHIER, WDNBRAEEL L,
R b isIE B XL 5e R 7 RS s it o 0T, RS SRR DCLO F, N0 TR &R T
SR T EERRRRVRA, fE B R, EERFRAF CLO 7T ZREESHIS], e8RS E
KHTEIRG; FHATELESE P C—O0 LRI,

BB D FRI DT, 7 FRSBERRE

D@

i

l ,

RS DFBIRE & EEFEDFRIER

HiSkFR RS THIE E, #iETRMA 72 CLO 7 F; ZARZED TR, TR2FHNRETER,
RN TRE AR > T RIVE RIS, RERTRREVD, 80 T uE s BA BIRARE R, s s>
AFRERIAN TS, thARTRy FREREMERS],

A 2fi# (thermal decomposition) NIE3ZRVRK A EZAL, JRY) LA HMYI B, BIanEH HLEg CL.O
TR CLA O,, IXRIALIFR YT NERHERE, F7Z WA Cl—O A, RN EEGH YR
. PRERMSEEE CLO 7 FZRIEER IR, A FRELAEME A .
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DRERBD T, BREFFRENE R R E
AIEHE4NCI5210; RFERIERE.

(D~

WEDBE Q'@

A

D@

21 ClO 2N Clz+19 02

HEKF R R RE RS ; (R TE, (HEORE Cl—O BEFRZEWMI, TRERHBREE, WARRELEA,
flan, MEMADEE, HRERNDFEGERZ T, B8N FRERRFIERRLE; JHERHEERN
ANFEEFEHFHEE T# T Be] UZIIE, EZEFOREESD T RIER,; JRIF2RM, WRIE
BEWTTRIRTHEI o BRI, HE70 T BREFERR b, AR [F] IR B2 DA LS S MR,
IIHRITTER,

D TN 2 BE AR FHE? Hit, REDTFAGHMN, RAEE 1A DS rEmiEsh, ik, ©
TR REAER NI B BRI 7, T ET IR o FroAEE >, ks
FERRER AR B R T

NFREBTN” &AM SBEBEAISIIRER

v v P 4
O-0-@ ® ©
d
Clnt Oknt
CLOFH1, B XLEZEBEF BFRAPE A Zohm BN F

IR T ERERS 3N, BB BA NS T, GBI HE T 2R T, TR A RESTZ YR B s B,
WA D T BARRERS S, BalRARH IR, Fr DAREIE AR ] DUas B = 1 S Fa A
Mo HEHEMNRE, sosE a8 MG agsiias; A5 REHRT 2HIRN, XEH
R AR T R ) 50 T AREIIT FEEW RS K ERE ST T, AR i 14 H A s
B A7 E RS TR AT

LR 28R R, ERINTHMN A SRR, &80 TYI0E F I R, MRSz, J
FFETFHNEE, FOAMATEEA mkE R HAEGHY ; FORERKE i 2N ARt S, thrREse
RN, B —FIA] DR B R SR, AN AR O B S G5 A A T SRR
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[EI RS2 PRIE B

)58 fa/°C JARLEY S MHaEREDFMFE?
X 1450 SH & BRRES
Y -90 GFH . REmBFTH
z 750 SH B BRSE

FRERM “AG8" ;| UAEABRESREAX®FR.

BATRIN BT S SARM A S, WA Y .
X REEEIE— I, X BASH, [HIEA 1450°C 1RE, TREMENHEM ;Y 19-90°C RIK, i
HIARASH, MADKOERES; Z BN S, HER, FERE Yo IEXGRSIHR AT ZRERFA
i, N E—1Ta R EIX IR, EEHNNFRMRZN MEEE, FUSRFRREIT 0°c, 2
S ER G BB RN

JelfE MR HR 7 F IR B2 00 T PERL, R O RsS 0 TR B R S
MERE T, AT, Wi R R S S R S .

IFAETER  (2025-May/June 0620/42 Q2(b)(iii) - 3 £&

This question is about covalent compounds.

(b) Chlorine(I) oxide, CI,0, is a simple molecule with covalent bonds.

(iii) Explain, in terms of structure and bonding, why CI,0 boils at a low temperature and
does not thermally decompose into its constituent elements, Cl, and O,

g et H R AR L, boils RRHElE, CLO HIRASZRMAE, HFKRA CLO 7 It/ IF;
thermally decompose R R, JFRII 7 FEAE, ARH CLAT O M BB,
BB Z r IRAZ AR CLO 70 T Z RIS, X FIRPEELSS, SWARENIFTTRRERRD, AL
CLO [ rffRe 73 FMNERE C1 5 O ERES RN IR R
A BRI CLA O,, WU CLO 772 FWHEE Cl—O 478, F U AIHE, EORRIILHHE
R, HerelRorFREHFREE 2GR, KL eRRBE A2 DARIN 2 A0,
AJH AN SEEE TS % . During boiling, weak forces of attraction between C1,0 molecules are overcome.
Thermal decomposition would require the strong covalent bonds between CI and O atoms to be broken. Therefore
CL,0O can boil at a low temperature while its molecules remain intact.

XHERSRIR 50T ZRAER, N2 Cl—0 Hhil, FREM ATy, FTIEZ s KR,
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ABSE i)

1. (2025-May/June 0620/42 Q2(b)(iv)) -2 %%

This question is about covalent compounds.

(b) Chlorine(I) oxide, Cl,0, is a simple molecule with covalent bonds.

(iv) Give two reasons why liquid C7,0 is a poor conductor of electricity.

2. (2025-May/June 0620/31 Q6(d)) -3 &

This question is about ionic and covalent compounds.

(d) Table 6.2 shows some properties of five compounds, A, B, C, D and E.

Table 6.2
electrical conductivity . 3 . o
compound when molten density in g/cm melting point in °C
A does not conduct 3.53 1856
B does not conduct 1.57 -157
C conducts 1.93 110
D conducts 3.03 1256
E does not conduct 4.93 -83

State which two of the compounds, A, B, C, D and E, are simple molecules.

Give two reasons for your answer.
compounds
reason 1

reason 2
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3. (2025-May/June 0620/33 Q5(d)) - 3 £k
This question is about ionic compounds and simple molecular compounds.

(d) Table 5.1 shows some properties of five compounds, A, B, C, D and E.

Table 5.1
electrical conductivity - 3 . o
compound when molten density in g/cm melting point in °C
A conducts 1.85 115
B does not conduct 2.65 1713
C does not conduct 0.42 -182
D conducts 2.99 1190
E does not conduct 1.56 -101

State which two of the compounds, A, B, C, D and E, are simple molecules.
Give two reasons for your answer.

compounds and

reason 1

reason 2

| 2.6 ERSHLEH

A1 BERAMENREGE. ENaN_—RkkE

SN A] DR D BUR FIE RS F, el DURINER:, TR — R BRI L%, f5E
BRI Z5H (giant covalent structure) , “EAFEHANMEEINESTER], R — MR 72 FHESR K.

EREMEWELSIER, FHIFZIRIL/NDFHN

A T N Y

AFRIKT FH20

MERE: BERTRT
HEQFT ELEE , RERASHTINEENENE, HEMSO.

HrBEAN BRI REESRHESEE N ML, NI FEGER, AMZEREEE, SEERMymg
JUMIE5HE
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IKHO0, & NH MR CO, M/ AL NG, £l — SLRENRIX B 22 S HESHE
ek, SAH NaCl FISEALEE MgCL BB R E AL G, ERRENRRE TR RS, ARERN
“EAPPAD AN BRI A,

[k, 477 PAAR, &W4G (diamond) F14G2R (graphite) #FSFHRRIE AU, [AIHR R —F
TLRITARIZEE K IR T HARFREE T AR, SRR, EMNAREANEAS —MTREA
TR FHRIA C, TR EREEH HE AT LM RIE 2 /N 7B AR,

NG SMRESANIRARENEERE

EELRRY = HE 28

BERFAUERERE
MBIV Z R A 52

:

X6 > BFYIRITA

BB LR, NFIBLMSEREINIR, FRTIMRILCHFo

JREHOBOR AR ERE, —HEMETRERORE RS EY, SfNERF25RE, WikEe] 8iERrET.
ENAED CIER 44 C, ER=4ERE MY, BN 4 MMNEHETSE 4 573008, Mggms
JITAIESE, EARMESCERIE FRIMENALE, FEBIA 20, FTLARNIaREE, &S MUTHIsE,
HITHE; MAhHmERZEER, FIERIRG, ERA RN ST E RIERRW AT, BEAS
o IXEAYBEZHE AT, MR EE NN WR,

fE: ERNEE. FE5850. BFaaEB)
—EHN S — A

\ 4

REEREIEERA

|l o o e o o o o |
BB FARBEIH L E B R

BEMFL: ST AERCE3TNC

SRR R B — AR S - ik

BEBEFALTETRE—RC-CE, SHENERF, FTEBHHRETF.

BT EREAFOR BRI RS NRECSAFORE TS, XPRas) o AR R T
AR CLER—ZPAER 3D Co RESRIMEHERM NIDIEMES, 2P EERE i, BN
R, R5RZRINEMRSES; ST DA S, B al R (lubricant), BRI
3, BB EEARAZEISRZRIMER, NERITEENFTH R C—C BB —DI#T,
BMRE 4 MNERT, ASPHTER= R, AR ARR TSRt —DE
Fo IXFEAIHETFI IR T (delocalised electrons), BEINZEMF), LM, FrAESGRESH, A
IR (electrode), HEAFISIABKGIHALE, SHEAZHET, NEBETFEEREHBIIE T
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filan, —RMbRl TR BN R BE S, RARAMMES. NERRERRT, ErHENEs,
M ARSI S B 5, 45 2R B NE & R, B B n] RS Al B F 117 S5,
FREFZ 8 SR AR R LI

ZFRHHY oxide FEE AMEY), (HRBRTETEM, S EEHIY silicon(I1V) oxide, N Si0, E
EHESi FIR 0 FiffLE, BAEY,; FRERE—-MITEMNESNASASR, THELERIENEHEE, 1+
] RSO B R SRS - R S

SiO=4E: SiE410, BPHOE2DSI

— ORI S
FSiiE40
BOWM 1 SiHtHA

BKO:Si=4+2:1
Fr LB {ESiO2

NFRINEERLS; FREEZAX—/MRAIIAS51SI. 41MN0T BN EFRIIKET.

ZEALRERNY silicon(TV) oxide; JELE— Si—0 b, HE—XIEHRT, R = E MK ESAE,
TR, SiH 4D 0ERE, B0 XEE 2SI, A Si—O EEAUR R, SRS it
EHT, BEMMEZRERER, ATDUESLNGE AR — B B AT Sio/Nr 1. 8 si LR
410, HED O R Si 2, BARFEEA Si M 4:2=2 ™0, B Sio,.
BEENAHEEL, &2 =4ERsRI i mLs, EREFTRERZAER, KIHLIREE, A mE; ARITE
Mg B HIERINET, BENSH, ERNEAOEIFZ I8N EIRE, HI—IE M FOER ST,
R BRI O HOX N E SR, FRER R AT RE M TE —E /e S H,
TEZE ML EFRRS Si 8 O, FeBUEREL, — U RG(H 4 &5, MIES; /£ Si 2. JA 2 &
BT RUNVEE O, HEETAG LI R ARS R E 56, WEEEIZINEIR FIER, E— MEREGE
RO STTE, FIREARAIME, BEZEARE: 81 SiMDENZ o, 81 0 MMIERZ Si.
plan, EEHLGIH 4 %2k, FrLAZ Si; 025N &SRR R AT RS IEM SRR, FDUZ O; A
AUEN O HAE 3 REAkL i, AR Sic EERIILS A Si fll 4 4> 0 HE—HEE ML, SNE
BEWZRER T, FREIEIAEANEARNRE K Si;0. £ FRIFEBSHIX IR — N mE, 7R
THEE R AT 5



TEHENNZ 7, BT RAREOES LTINS, FHERRREEEERI AN, ARMEERESE
BT R FE R, Si02 ZEHZIUERE Si. % 0 B RElE,

[FEER  (2025-May/June 0620/13 Q7) -3 4k

/|

¥

Which statements about graphite are correct?

1 Each carbon atom is covalently bonded to four other carbon atoms.
2 Graphite is an electrical conductor because it contains ions that are free to move.

3 Graphite is used as a lubricant because it has layers that slide over each other.

A 1and?2 B 1only C 2and3 D 3only
fif W=ANEERGEA, PRIE 1 HED C 5 C HHE, XRENARERE; AREFEN
B CEE=AC, TR,
BRIA 2 i H RS T, A S HENERA R R T, R ERNT RS, AEEBR
HIE S, ATLL2 .
BRIA 3 Ui ZREMDS B3, I AEETER; XX N ZENREE, RRRISER NN, 38, HA 31k
W, & D, =DHMTH TARKRER, NREHEf0RAE T IX — IERZS 10 [R5 T S R R R — i 52,
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IAEGRY  (2025-May/June 0620/42 Q2(c)(iii) - 3 £&

This question is about covalent compounds.
(c) Carbon and silicon(IV) oxide both exist as giant covalent structures.

(iii) Silicon(IV) oxide contains silicon atoms, Si, and oxygen atoms, O.
Fig. 2.2 shows part of the giant covalent structure of silicon(IV) oxide.

Complete the diagram in Fig. 2.2 by adding the symbol for each of the 9 atoms shown.

hot

Fig. 2.2

fR: B WEREBGERNHOT RITR, FRGIHPUZEL, WX S5 PRI e, IE Si.
E 0 IRPUSRERIRMSN,  BARHD, ATER AR A, SERHLAIINGR R, MIE
0, BEEIREINHATT SBR TIEM O, A =4 LME M NEIMNGS, SiFHs5ER, FrESZ Si.
F=0 HRER SRR, EARE—SIHE ERIRE S, 0. Si (), Fubfk R Z O,
Si; MIGHEEER O, Si; MIE MrfGREgENZE O, Si TEBFREM T :
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Fig. 2.2

REA SRR R G IGEMLR: FuO PO MM Si, P9/MFEET U O,
HIES P Sic 410, 8D OEZEND S, B Si GTHUGHE, BIHZ2MSH—5r, eelynl W
FEOY 5 - 4 ARV B e Sis0,; BEIRMLEAT Y SiO,.
PSS
1. (2025-May/June 0620/11 Q8) -1 4k
Which substance has a giant covalent structure at room temperature and pressure?

A ammonia

B carbon dioxide
C diamond

D water

2.

(2025-May/June 0620/12 Q9) -1 &
Which substance has a giant covalent structure?

A sodium chloride

B ammonia

C magnesium chloride
D

graphite
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3. (2025-May/une 0620/41 Q1(b)) - 14k
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane
nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(b) contains carbon atoms only

4. (2025May/June 0620/42 Q2(c)(i)) -1k
This question is about covalent compounds.

(c) Carbon and silicon(IV) oxide both exist as giant covalent structures.

(i) Name a giant covalent structure of carbon which conducts electricity.

5. (2025-May/June 0620/42 Q2(c)(ii)) -1 4
This question is about covalent compounds.

(c) Carbon and silicon(IV) oxide both exist as giant covalent structures.

(ii) Identify the particles responsible for the conduction of electricity in this covalent structure
of carbon.

6. (2025-May/June 0620/43 Q1(a)) -1 %k
A list of substances is shown.

aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(IV) oxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.
State which of the substances:

(a) is a compound with a giant covalent structure
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7. (2025-May/June 0620/43 Q1(d)) -1 &
A list of substances is shown.

aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(IV) oxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.
State which of the substances:

(d) is a good conductor of electricity when solid

8. (2025May/June 0620/21 Q7) -2 4k
Which statement about silicon(IV) oxide is correct?

It contains silicon ions and oxide ions arranged in a giant lattice.
It is used in electrical circuits because it can conduct electricity.
Its bonds each contain one shared pair of electrons.

Its atoms are arranged in the same way as the atoms in graphite.

© O 0O W »

(2025-May/June 0620/22 Q6) -2 %
Which statement about silicon(IV) oxide, SiO,, is correct?

A It conducts electricity because it contains delocalised electrons.

B It has a giant covalent structure with each silicon atom bonded to four oxygen atoms.
C Itis a simple covalent molecule.
D

Its structure is similar to that of graphite.

|27 £E#%

A1 BERRETFESBEBEFHERERERE

BB — LWTIIELLEER , DASR Cu, £ Zn, B Mg WfF], — 4 2R FAHER)E TR —1MNETF,
MEEDM RN S IBEE T, FRAEIRE T (delocalised electrons) o, “ESIH RN EAT 1A PR HI1F 5
MNEFE—ZAREN PN, B NIESES FRNEES], MRERIE)E S (giant metallic lattice)
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TRE#. EBFRESEEETFZEFHBERSI

® ® ©® FTSEET: MNHF
® 0 BB S TFEANEN
® ®

SSHEANRSIEEBERE—E

‘BFE EBREOIWHLE, FTREBESHERE.

R+ RIEE T, BRARREEE T, REHERMSREE, BN MR AR — MR T L
/EBE (metallic bonding) U2 58 A 1 B 15 B R 1<y~ Z A1 RF I 5 | <FL iR 2 i LT
M TR, 2Rt FEEEP RN ESHE ORI X TR EHE MR DU e 1T
HI51, ARERE Ry s A AR i,

TESE TR TRt RERE T, SRAETPRRENREEEE T, B, MW
HEA RGN BRI EHER S RIS R 2R R R,

[E{A 2 JE H LA RERSENIVEGRAL 7. B 7] DAZFE BN R4, AR RE i Emiis s,
FrbAJEiE 2 RAr RS, BB v BAMWHE, EAEERSER, efhERMCBNERS), A2
BRI B T AR 2 R RL

EAEESEN, FIEWEINEREET

© 66 © 66 66 O O

o——p o ——p o ————p [

® 06 ® 0 0 O 0

EANBKE, BFETER; EBFFERFIENRB.
BRARTEFHERBZR, KENERRNEIERS .

P RES I R AEs), IER FERMERNL, §kBHRR i FRIBalT1,
fan, —BRE AR — SR E A AL NE A AL T, T2 B AN R? A REAE B A R RS Bl Y B I 7,
FTASH; EIASICIE B 7 BUE RSO E, F6EH Mg R zsrdel, RtSEE, REEER
AR BFHHRE", MEIRIRES NEEA A B A,
SR IR, [RESRANKERSIER, 2EEFERNESHS ZENESPURON, —=&
A DA 5 — R8s BRI e IR IE A E, [EE T 572 RG4S E, frbis
J& AT AR AR T AR TS L BVEE AR RS
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RONBFREOILUBTI, ERBRINERE

\ 4

OICICHGC ONCICHC
® 006 oo oo
olcICIG olclcIC

ZHET: AR RhiE: BRUENRE
BEBFHAGEETEAE, REIBEEE, FUSBTRERR

XBEARERFRUD NHRES), 5% HEP R LR ESAAR, EEhE L E TS5 RSG5 7,
XETHeRRREN MR 72N, 5 E—iESaE el Ed E AR AR s, R
SHARETRE TR, R Es N TR Z YR, EEaREsh e 2R R ER,
AFEME (malleability) fERERHEERIE R, M (ductility) FRREMRLANLR, AT R ASFA AT MLAS
R, (HEFT DU _EIRSEAHLHIERE, REHE ductile BIRIRAE”, tUARER G “JBIRME M A U uft
LESREAREN B

MR RIR: #BACER, NI

Bl EE % malleability FEM ductility
EE $i1 6
— | | — |
RERIREEEA RERIR & B 4%

AT R RE BT B NF TN E R AR,

REFTR IR E SR, 4N ISEBOR R BRNE; X RRE, et L &EdE,
e, 58 E ARSI LR, EIUIRAITR RV, HREE B i), R T
Sh8. QR RGN A REIEH, NSOV B T RERS )T FLfT . AHFEIPIIARY “BERLRER T
“RESFHLZMN A, T LS 5 R RO B SR,
IBFHT )R AR, ARG RUE R TR —fiE, REEE R R EER R, o
EREEF, BT RENRHELER, A7 Bseeeet, H A0SRk 122 &+ sEE B i)
B T o
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MAEBRETIEE T, BT AEES]; RS T, PR A B iR R
B s Esh e eIk S

(2025-May/June 0620/41 Q3(a)(i)) -2 &
This question is about copper and compounds of copper.

(@) (i) Describe the bonding in a metallic element such as copper.

i Sefatt e MR R T, B E SR st A IER R EE T, WERRER N SETRIIN
BT JFEEAN a sea of delocalised electrons, B[1“BIEH 7,
HEBNEMRGES, EEF5H AN T Z ARG, Xk DB S 4R —
&, EER,
A]5E%EE © Metallic bonding is the strong electrostatic attraction between positive metal ions in a giant metallic
lattice and a sea of delocalised electrons.
XAEEIN AT positive ions, delocalised/mobile electrons A attraction between them, -5 “HiG R A HL”
EAGWHARINR,; RE<HF2%a N FEERESHE, %A 78%E% bonding,

S35

1.  (2025-May/June 0620/41 Q3(a)(ii)) -1 4

This question is about copper and compounds of copper.

(i) Explain how solid copper conducts electricity.

2. (2025-May/June 0620/43 Q3(a)(i)) -1 4&
This question is about zinc and compounds of zinc.

(a) Zinc is held together by electrostatic forces of attraction between particles.

(i) Name the type of bonding in zinc.

3. (2025-May/June 0620/43 Q3(a)(ii)) -1 4%
This question is about zinc and compounds of zinc.

(a) Zinc is held together by electrostatic forces of attraction between particles.

(ii) Name the two types of particles held together by the bonding in (a)(i).

4. (2025May/June 0620/43 Q3(a)(iii) - 14&
This question is about zinc and compounds of zinc.

(@) Zinc is held together by electrostatic forces of attraction between particles.

(iii) Name the type of particle whose movement allows zinc to conduct electricity.

5. (2025-October/November 0620/21 Q7) -2 4k
Which statement explains why solid magnesium is a good conductor of electricity?

A Magnesium has delocalised electrons that can move through the lattice.

B Magnesium has strong attractions between ions.

C Magnesium consists of a giant lattice of anions in a ‘sea’ of delocalised electrons.
D

Magnesium consists of metal ions that move through the lattice.
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HEFItE

| 3.1 A5 HER

A1 MRFEEREFEASLFI

ey s RN A, URBZDMEMATFAR, —NMeENFS ARG EZRIL; &
BEATH, BREINE, Bl Co 2% cobalt, Cu 2% copper, COME C5H 0 WNILERS, F#oR
—& ik, ERNERE—E, SERYFE,

53 F3 (molecular formula) PiFH— 3 FHEERIRFIIMESLREE, 56 TR/ TR,
HABEBRETCHHENITE; AS MR 1, CO,HE 1PN CH2 D0, NHHHE 11 NF3 D H, %
BERA SEE— 17801, BEMEET, MR EE N FREBBIRS K — N0 FR T,

DFUNBE—NTZEBDF; IEAHESIMNE

11MC+ 2190 — CO: 2™H + 290 — H20:2

AFNERELRRRFE; FEEHH202£9pHORRTRX D73 Fo

SePElE — N FERUE T BT KR RRE AN,
flan, EFER 3 MELS T co.n 7, MR 1A CE 2 M0, TIN5 COo,; HEFRRE 3
NPT, FERTTES 3C0,0 7 FAREAEIREE, TREGL ) — It S S H,0,49 HO, 5 3.3 71
2R RN I EEA B R0
— L5 WIT R DR F 0 FIEE, EARENS Hy,. N,. O, F,. ClL. Br,. L, 75lEE. &. &. &
. EL. WL, FAESIAIE He, 7 Ne. @ Ar. iR Xe MR TR, REGEN 2, &8 HFREEH
BEILENS, W Mg, Al, Fe. Cu; B LAVNIZR N BA R E HLdl,
B A XRRIE, AR PR, fiECSESERRME: eE — NI
thor 1, RENXHYFRRA T, BLAAE IE AR &S AR & HUH, B 8B FIHEA, H
/DB RERIN; A EEEEGES s A2 T L,
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BFLEY: HESBEENONRNE

2X(+3)=

54 d

Al:0=2:3; EEBfr+6-6=0; F{EAL203

rlmw kb, FRREAREIE— ML ALO o
flan, Car5 0r#%1 1 1EaE, IE. MHEAREHIE, FTARMISE CaO, 15 Ca,0,
A5 O LA RN ], K#ﬁﬁzﬁj 35 2 WEINVAEEL 6 2 D AR +6 HIAT, 3 02t -6 Hif,
Rl A T B b2 2 0 3, 1l ALO,,
EEAIE 4 > Caz 14 DO, et 4 14, LR L
YA S i OEAE N5
PO EE TR, N2ET MG copper(I)F /R Cu, cobalt(II)?E/T Co?", iron(I1)7%7x Fe?*,
iron(IIN) 7R Fe¥, 4N Co> % 2 4> Cl-, SEE(IDE CoCly; Cuz5 1D 02455, EAIDE CuO,
XA A2 LERTH H) 28 — R HIR A,
TEEEFHZNERFAHR, WZRTFEFSRRERFEE R BIEN— DB, TRehERARER
E&z‘:ﬂ MR T4 & FHAE 76 : & F chloride Cl-, {RESF bromide Br-, il iodide I, % & F oxide

D 1o ARREASE B RO SRR — R

 WE T sulfide S2; N EEM T FHEES T — IR,
FRSZA4 R YA HT
HER hydroxide OH-
TEER R nitrate NO,”
PRERAR carbonate CO,z
MERAR sulfate Noka
PER ammonium NH,*

R NH, BRI ARE, D2HE . MRS — MhIRIRG &,
REMANEE Z R T HI, ARSI NERER, BERSIEHE; H
HANFE S, BIAAMRIAIDCuSO,E& 14> Cuz5 14 S0.2, NREIEMBRIRHIPIER ORE UE R HLf,

FEESE—TNRFHEERER: ESIETREA

(NH.):SO,o T

R R +2-2=0, 53R %
15 —HIiiE

NHa* NHa* SO
I, 4H 2o G T 1S, 40
(NH4)2S04: N=2, H=8, S=1, 0=4

2 NNHa f9+2, IEFFF#11S042-H9-2,

NH, 254, SO2 BRI ;

FEE4b 2 [FIH 3 NH, A N A H,
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BN, 5REMFER, —4 Caz T EM D OHF AT, FILE Ca(OH),, HHFH 14 Ca, 2100, 21
H; A5 CaOH,, M52 HEF H, AL T,

HEERHIE, P NaBii—1 CO,2, 183]Na,CO,o 5 & IEERS, — Mgz BLH ™ Cl-, 153 MeCl,o
RER SR S AT, RSB EG

ABEGESITEIESHEIXEHE F: H. Na', K. Ag™i 1+; Mg?, Ca?, Ba?. Zn?7 2+; AP 3+,
Ag 725R silver, Ba 2% barium, Zn /2F¥ zinc; B FHMSITEIKR NG HE—EZN,

BEREERRFEF SHKKER, BECL

| iR =2 == E0IESRE VIiEIES B ViIiRIER B
Kle- %2e- 4 3e- 82e- Ble-
1+ 2+ 3+ 2— 1-

WEERERIBEARRSE,; &Fcopper()FRIR, ERTALNT SEF,

KRR WEFRIINNR, NMEERETTRIGES PRI B TR,

A A FEIARAE, eRESE 2 EGESHAHER: FUE T EeEEA DT, B 1 RESEEK?2
A BVIGEESEEFES 11, 38 VIEEES 2 D ZEE- SR, flan—7E I EeEs5—
DNEVIEIESEARPER, FE1D2+E FE 2 ™ 1-F T, T EEETRE WL EY G B, MAE
RS S8 B 45 1E.

ZFRHFH mono, di FATREEBEUIH D TR 744, carbon monoxide /2 —% LAk CO, carbon dioxide /&
—SFALHiK CO,; sulfur dioxide /& & LA SO,, sulfur trioxide /& = &L SO5, water £7K H,O, ammonia
&% NH,, nitric acid J2HHER HNO,, sulfuric acid /2#il2 H,SO,, hydrochloric acid J2#RER HCl(aq), XLt
RATEGH I RN R 2B, anhydrous B9 To/KH”, HIATTC/KIRIRA CuSO,; JEE# H R4
TJokER, TEHCHR 4K,

TR — DB TR T, BT REWRE S E THEA, SRR 0 KR
far s, RS IMNIEREEH, T BB,

[FIEER (2025-February/March 0620/22 Q9) -2 £

Which formula for the named compound is correct?
A calcium oxide, CaO

B cobalt(Il) chloride, Co,Cl

C sulfur dioxide, S,0,

D anhydrous copper(Il) sulfate, Cu(SO,).

fi#: Yo/ Ao calcium oxide ;2 B LEE, HNE FH Caz5 02, 11 CazfJ+2 5 1 D 0> y-2 #H, PArlA
/e 11, XF2 a0, 3% A

HAR=I00] AR BAEE FEMREE . B 1Y cobalt(IT) chloride /2 & LA (1) : Cor7FFE 24 Cl, N5 CoCl,, REE
5% Co,Cl, C HY sulfur dioxide /& —F A%, — 3 FH 11S 5210, M5 SO,. D HY anhydrous copper(II)
sulfate 2 JC/KRIRIF(ID), Cuz5 SO2 DA 1:1 454E, MG CuSO,; Cu(SO.), = S HM R N+2-4=-2, THE
TR,
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ABSE i)

1. (2025-May/June 0620/11 Q9)

Which row shows the correct formula for the named substance?

substance formula
A cobalt(II) chloride Cu,Cl
B sodium carbonate Na,CO;
C xenon Xe,
D ammonium sulfate NH4SO,

2. (2025-May/June 0620/23 Q5)

The diagram shows the positions of elements P and Q in the Periodic Table.

What is the formula of the compound that is formed between P and Q?

A PQ B P.Q

C PQ

D P.Qy

A 2 FIERFAEAHSRSHEFHER

B+ &I~

EE RSN

71

22T IR RN AR SO BB, RN FE LD, B E AT, §ikonZ T, Fln
%%‘%%‘i’fu}i&‘%ﬁ%{%%%, FeBIRE oy 7

G5 HERN, FIERAHRENK Mg, 0.5 MgO, # H#E BiEs R VR, MizfiaEEs
T, DEMHCGER AL,

B RN SRR T AR, AR ENEEEKEMITRIRE T, FrbAe e, A,
— MR AR BB, XA IE, R ERH SRR S 03 ] AR, (EARELERAN R T




HETUERMERRF . SMEFHNEHERS

®O OO .. @ @

2H2+02: 4H, 20 2H20: 4H, 20

AAFRRIR T ERAGEOAHTT T IRAAIEERER H O [T,
FEA AR 5 R I 2R R, SRR R ECE LB, B4 2H,0 ZonMifn H,0, 4 PHHM 24
0; HONEAIM—RPIBUT MR, — P FHE 2 IHM 21 0, Bl P21 & EfMI A AT
R, IEEMETEAEE, AEEET R PTG s,

RIERI RN E; A TR MMR—1 2 FHIAER

2H20: W PKDF H202: —MNE&EK

nF

m

FCFES RV FRIRVREN; AEEHBH20DM A H0: =R R F-

PERA T H, O, {E0RLTRORAE KL T HIAL R,
fan, SEETURNAESRK, S5 SV RAIER L

H; + O,—~H,0
EMA 24 o, GMEDH,0 HE 110, FilAJelt H.0 §i'E 2, WINGMA 4 1 H, EMEFEE?2 M
H., EELR

2H, + O, = 2H,0

EER, HRERTFERE 4. F4, OBE2, A2, BMEEREHENE O, FEHEHE HEE X,
ZMITRN, EE i SR DT HRIT s, BRI O B He AHIEHIE 172, 3122
RERH, "HORRDNSEXN SRS 2, FR5/NERRY. GHCEE ANH,E 4FeS,, BIFH%S
(9 4 SRECHARIA, AN & ik, AL Wi k=, AR AR 7 3T ; BFAR
HAEEMMAREF~FE, RESAEKEIR], N SR f i e fE 8251 I8,

BT RFERL, CAIREEEIRSITS (state symbols) . BN EBEERNIE SR ERFHEIES,
& UtV R I BAE TR
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REFSERUFRNG. BT KSAREEDE

(s) (1) (g) (aq)

solid Elf& liquid &K gas Sk aqueous KA
Mg(s) H20(1) Hz2(qg) NaCl(aq)

HCl(aq)R RSB T K MBIEEER, RREARIAEHCI(1).

so | g WHAMIAS; aq SRR BRAE(E TOKIAR AR,
($)FIRER, OWFRIRIK, (FREUK, (aq)FRRIET KIIZKIER 7K H,O()Z RS FA H ; NaCl(aq)FR
IREALFE K, HARAEASEILHI NaCl(l), dilute hydrochloric acid f6F#iERER, A PAN. 5 HCl(aq). 1&
FI|78 H B 2K gas. solid precipitate B¢ aqueous solution, Z X EE(E R BEAE 7 HE X, UTIE (precipitate)
SETERASTRRIS R R AEER, FH)RmR,
Bilan, SEMBR SRR, A ITERAK, et btiis etk

sodium hydroxide + hydrochloric acid

— sodium chloride + water
XN 2 AR IR NaOH, HCL. NaCl #1 H,0, Zffi# Na, O. H. Cl, RIMAL LN 1 HNELSFIE;

AR S RASKPIRES S A:

NaOH(aq) + HCl(aq) = NaCl(aq) + H.O(l)
KHEIRAS H B BERRIR: NaOH Bifik 1 >, HCI HETEk 1 1
HT 72 (ionic equation) SEHIF R EIERZIIR T, 6 2 BELUHH, A& FEEKPEAE
HIMIE, BT, 5N, BEXEKIERS BTN BT
{5140, NaCl(aq)5 X Na*(aq)55 Cl-(aq); CaCl,(aq)5 i Ca?*(aq)5 2C1-(aq)o 2\ T-HIFEIEH R EL, RAA[FIA
FEIFTEE T L, BHY KRR HCl, HNO,LAK A& 38k NaOH, Ba(OH), HIZHE 175, 453542
ft H'8 OH~,
T REE F (aq) HUAEU AT Y R B 15 A LR AR P BT ARR I 9 T 17 [BEHARTTTE., Al A7k DA Cl,.
Br, ¥ D7, EARME AP RETEEAT, TREH Fe(OH) (s)#F U LI BN /K IA TR S+

EMBEFERAREFE: RIEERNES2AE

= NZRT RRrfE
Ag*(aqg) + Cl-(aq) R AgCl(s)
RIS MNRERE T > BFHEREETE
Na+(aqg) + NOs—(aq) Na+(aqg) + NOs=(aq)

MMEERINa*. NOs—RRE; FEFARIRE LHHEL.

RN ELATHIRIR S SAINAE AR AgCl TTTE; PESRMARANE BIRTE T,
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TERHIRIRIA TR 5 FANTETRIR &, SEMFIRTTIE, AgNO,ZiHIRR, AgCl 2R IR, NaNO,ZiHIR
o PTZE NN :

AgNOs(aq) + NaCl(aq) = AgClI(s) + NaNOs(aq)
BRI RIAR FHRE RS T, EATIE AcCl REZEEA T, 5317 E 772K

Ag*(aq) + NO;(aq) + Na*(aq) + Cl (aq)

= AgCI(s) + Na*(aq) + NOs (aq)
PHIZAYT Nafll NO, #2E, #iE., IKASHIRZE, MZFUE T (spectator ions) . BTG MIAIFRZY)
%, HTrEETEN:

Ag'(aq) + Cl'(aq) = AgCl(s)
AL B A RS T B A BB E T, M amibaseemrm IR T Ag X R Bt
AVLIE, TRELH; Na R, A A4, e OMEINRE R 7805 S HA, fl0 Ag+Cl /el s

+1-1=0, S5HEMFH: AgClHHFF; JFHEM Fe> 45 OHAERITIE, #Z 3 1> OH A RE(H S AN 0,
Blan, xERNESH:
Cl, + 2KBr - 2KCl + Br,

LA TT SRR RS S 7, AR MIEMHRR K CLZ2F MR T2 ¥, CHERE T, —
BEARERS . SR TG A, RN RESLSH, TeHRIERTHI WA == HEE Ik,

B AR NS BT B AR, HHREESITRTE, BIRES, & eiaskhs
Ko al IR, AEMILFRSWE T, RaRER 1580,

IAETER  (2025-May/June 0620/22 Q8) - 3 %%

Aluminium reacts with iron(III) oxide to form aluminium oxide and iron.

Which chemical equation for the reaction between aluminium and iron(III) oxide is correct?

A

B
o
D

Al + FEO — AIO + Fe
2Al + Fe,0 — ALL,O + 2Fe
Al + Fe,0O; —» AlL,O3 + Fe
2Al + Fe,O3 — Al,O; + 2Fe
fi#:
HH VRS SRR B, AR EER SR, Fe5 02 DA 2:3 -, At LRLERAIDSZ Fe,0,; A5 O
P 2:3 P, FALERRZ ALO,. o5 HEE:
Al + Fe,O; = AlL,O; + Fe
Fe,0,5 ALO&H 31 0, HEEHS, 0 ALOA 2 1~ Al, FrAEMERRT 2; £ M Fe,04F 2 ™ Fe,

AT A M BRRTHLA0 2, 152
2Al + Fe,0, > ALO, + 2Fe

it LAJZE D,
BRIAEA: Bl AL #BZ 2, Fe #0022, O #R/2 3, A Ml B s THLEWIA BN T; C BRILEMEX T,
{2 Al 5 Fe MR FEOL AL
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(2025-May/June 0620/41 Q4(c)(iv)) -3 &
(iv) In step 2, oxygen and water react with NO to produce nitric acid as the only product.

Write a symbol equation for this chemical reaction.
i ‘
B, LT T, oxygen /& O,, water ;& H,0; NO B8R, nitric acid ZHHIR HNO,, @i H

AHHH HNOLEME— =), FrbAEZeh:
NO + O, + H,0 = HNO,

B, MR MEMEE, &8 HNOEIE 2, AME 2 NN 521 H, EMETFHFZE 2NO 5 1H,0, It

AEMBXHIER 3 4> 0, A 2HNO,FHE 6 10, IH3 N0, KT 3/2 1 0,/ EH,
B0, W AKFERTE 2, B2
4NO + 30, + 2H,0 = 4HNO,

RAPIAN 4, HHN 4, 04 12, BIHHERFSTEN, RAZRMINE; AZERGHIRAE TKE ST
i H ARG =,
(2025 May/June 0620/23 Q7) -3 4%

The equation for the reaction between iron(III) chloride and sodium hydroxide is shown.
FeCls(aq) + 3NaOH(aq) — Fe(OH)s;(s) + 3NaCl(aq)
What is the ionic equation for this reaction?
A Fe**(aq) + 30H (aq) — Fe*(s) + 30H7(s)
B Fe®*(aq) + 30H(aq) — Fe(OH)s(s)
C 3Na'(aq) + 3Cl(aq) — 3Na*(aq) + 3Cl(aq)
D 3Na‘(aq) + 3Cl(aq) — 3NaCl(aq)
fi#
B4 FeCly(aq)’5 NaOH(aq), ‘EAITEKFRFIRAE Fe3, Cl-y Nafl OH-; LR Fe(OH),(s) 2 BEIATTIE,
TR R, oG
Fe3*(aq) + 3Cl (aq) + 3Na‘(aq) + 30H (aq)
= Fe(OH),(s) + 3Na*(aq) + 3Cl (aq)
PIARY 3Na 5 3CIAEE, #ed, IRAEMER, B55MEF, Al DUNLR, BIERAERNZRAN:
Fe3*(aq) + 30H (aq) = Fe(OH),(s)
i A B, MR FEfAT+3-3=0, SHEMIAETTIEMEAT; Fe oy 1. O3, H3, tH#ER<FE,
A EEARTTE IR RHNLE T, RE TTHREBIX N C RREAZLRSIE T DAENERRT
Na*, CIFH IR Y A OB AR IS 72
SRS
1. (2025-May/June 0620/41 Q4(c)(i)) -2 %k
(i) Balance the symbol equation for this reaction.

2. (2025-May/June 0620/42 Q4(a)(i)) -2 &
(@) The main ore of chromium is chromite. Chromite contains FeCr,0O,.

FeCr,0O, reacts with carbon.
(i) Complete the equation for this reaction.

FeCr,0,+4C—>Fe+2Cr+ ...,
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3. (2025-May/June 0620/43 Q4(a)())) -2 &
(i) Iron pyrite is an ore containing sulfur. The ore contains a compound with the formula
FeS..
2

FeS, reacts with oxygen in the air to produce sulfur dioxide.

Balance the symbol equation for this reaction.

4. (2025-May/June 0620/13 Q8) -3 £k
Which equation represents the reaction of magnesium with dilute hydrochloric acid?

Mg(s) + 2HCl(aq) — MgCly(aq) + Hx(g)
Mg(s) + 2HCI(I) »> MgCly(s) + Hx(g)
2Mg(s) + 2HCI(aq) —» 2MgCl(aq) + Ha(9)

o o w >»

2Mg(s) + 2HCI(I) — 2MgCl(s) + Hs(g)

5. (2025-May/June 0620/41 Q6(d)(i)) -3 &
(d) When bromine is added to aqueous potassium iodide a displacement reaction occurs.

The equation for the reaction is shown.
Br, + 2KI — 2KBr + I,

(i) Write an ionic equation for the reaction.

6. (2025-May/June 0620/43 Q6(e)(ii)) -3 £k
(ii) When chlorine is passed through aqueous potassium bromide, a displacement reaction
occurs.

The equation for the reaction is shown.

Cl, + 2KBr — 2KCI + Br,

Write an ionic equation for the reaction.

| 3.2 B EE

A HERNSFRENNE, HARBIELKRRVE

—MNRFHEFRRER D, BEREARRRAT#E, HMNETFHE (relative atomic mass, A,)
I RFENEZ R FRE, 5 Mk 2 R FREN T 202 — i, X5 —EERIERF
TCEREMAER—ER EHEE, 52 BEAUH, — NMIrRAREA 2MEMNER; XEMEHZEREHARER
YR, AR E PR — RS
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B R FRERR— T REREFLLR

Gi—EHE flan: £5%FEA(0)=16
—MN2CEFRHREML/12 (A AN TFRFRE
% EER 1613

XEREZL; AMRBgRN, BARFTENEUREFHREN.

HERREN T oz —, NELREWRE U, F RS R RN EAHR,
JAHAERS O 1 A=16, FoRENTFIE T FREMN IR EER 16; REW—DEETFE 162, A,
E—NHE, %A g 80, R, CII A, AN 355, HARR—PNETFEEL NPT, HFEYHRES
BN R IR BN 2 R — 1,
FEXT 7> FFiE (relative molecular mass, M,) E—D7FRHFTARTH A, ZF, FHl41Co, & 11 C

5240, Hit:
MT‘(COZ) =12 —+ 2x 16 = 44

BT EYIREMSL T, BN E (relative formula mass, M,) . &b E IR T

FAEDN B S s kA, il :
M, nacyy = 23+ 35.5 = 58.5

SRR, Bk, BN, AEFIXFHEREE L EPIREEEHEN, R TS, Mg(NO,),
FR1 M Mg H524INO,, INH 21 OFH 61

ERARSHRT, BEZTERESEEM

Mg(NOs)2
Mg: 11 N: 24 0: 64
1X24 2X 14 6x16
24 + 28 + 96

M:=24+28+96=148

THEREEREY 2 fER T2 NO,: A2 DN 5 61 0; M, MHIE,

filan, Ca(OH),H XA 11 Ca, MESHMY 2 [FIRFIE O F#1H, ATPA:
MT(C&(OH)Z) =40 =+ 2 x 16 + 2x1="74

WA PAER—4H OH UMD o, FHEMA M%) Ca £
MT(Ca(OH)g) = 40 + 2 X (16 + 1) = 40 + 2 % 17 = 74

RN G TEEHEIR 78R 2R, A ca iz 2, sUHIEH I 2, HEMHES — MK,

ARG BATEAG, BATIROUZ TLRNE FEOIZT R AT E R, 40 ST 12 SR E—&F
7y, NERCEMARM. £ THEE, FHUAMTTEEIIS HEED M M, 558 g B,
AR, tha] DAei e s s N s el P75 FR R R R 1 288 Le i, A5 HE 5 — 0L 1 AR
i, WUREHEECE LB L B L,  PHZ LS o — R OREAE /N
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BENRMGHEL, FBMNREASTIIREL
2Mg + 02 -» 2MgO

Mg 02 MgO
2{3 X 24 1153 X 32 213 X 40
48g 32¢g 80g

48:32:801][ALLFI4EHL; 6g MgXfRz4g 02510g MgO.

bt 2:1:2 5FiE b 48:32:80 ANIE]; 46 AU & =Tk [A — ME 4L,

BeS /UM AP EUE

2Mg + O, = 2MgO
Mg 5 O MR FEE LR 2 & 1, B0y Mg RIS E N 24, 800 0,00 32; FIBE RS BHUMX IR, 4
IR

m(Mg) : m(0,) = (2 x 24) : (1 x 32) = 48 : 32
(Kt 48g Mg Ta4FAL 32g 0,0 45 HEX 6g Mg, FIRHBT SR %R — MEEEE
m(0,) = 32 x % =4g
XHESERER, BRI, KEERTRE2 | 1 Gz,
[T IR B & B ) 5 2R ). F5 — R R o A=, RLE [ A — R B, RE
R R MY RIS E,

RN BER=EEERRENAR—M=

CaCoOs Cao CO2
BHROR
100g — > 56g —+ 44g

100g = 56g + 44g; MMTYRREMERAFT RNV E,

EL44 CaCO; —> Ca0 + CO,, T4 A(Ca)=40, C=12, O=16 B# 7 Fi& .,

fan, RRERTSSZ N R RN B4 H -
CaCO, = CaO + CO,

=HHAEN X E 209 100, 56, 44, REIT 1, FrAREELZ 100 © 56 © 44, 5E457f# 25g CaCO, Y,
2 T o R A 3R R — 1 Ll -

25
= — =14
m(Ca0) = 56 x 100 g

m(CO,) = 44 x % il
PRI ST 14+411=25g, FFFECRIER R, 26 3.3 TS HB/RIEXR L EEE 1S ES —,
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Fei% PARNHE SBT3k A, JEAEINTSE] Mo S BLJoT 8T A« AR A 0 o B AT o
B, LR R E R R — R

(2025-May/June 0620/31 Q3(c)) -2 4k
(c¢) Acompound of sulfur has the formula Al,(SO,)s.

Complete Table 3.2 to calculate the relative formula mass of Al,(SO,),.

Table 3.2
atom number of atoms relative atomic mass
oxygen 12 16 12 x 16 = 192
aluminium 27
sulfur 32

i AlL(SO.H, AlJGH 2 HIET Al; 65483 FRRE 34 S0, KL Al A 24, SH3xI=31, ON
3x4=12 1,
TR OAENTIR 12x16=192, (TR INFITU R :

J+ M A, ZILER Tk
oxygen 12 16 12x16=192
aluminium 2 27 2x27=54
sulfur 3 32 3x32=96
R A T v AR -
M, =192 + 54 + 96 = 342
XX ERE g AL
AREHEN AN R MR AT, HEAN K2R & T ik 25k,
(2025-May/June 0620/12 Q11) -3 %k

The equation for the reaction of magnesium with oxygen is shown.
2Mg + O, —» 2MgO

Which mass of oxygen reacts exactly with 6 g of magnesium?

A 2g B 4g C 8g D 16g
fi#:
FANA IR A TP Wk
2Mg + O, = 2MgO
23 Mg JR XM 13 0,531, BREEL2 : 1 REREL. Mg YA, 824, O, M, 32, R FR
=N

m(Mg) : m(O,) = (2 x 24) : 32 =48 : 32
48g Mg Ta4FIHAE 32g 0,0 WL 6g Mg, R/ TUTEMESR[E—/ELBI:
6
m(0,) = 32 x 5 =4g
FRRLAIE B, R EBTR, ZERH MgO o 6+4=10g, # BT 6 BRUAREL 2 155 3g, sk & kiR
U] TS a o

79



ABSE i)

1. (2025-May/June 0620/32 Q3(c)) -2 %%
(c) A compound of phosphorus has the formula Ca,(PO,),.

Complete Table 3.2 to calculate the relative formula mass of Ca;(PO,),.

Table 3.2
atom number of relative atomic
atoms mass
oxygen 8 16 8x16 =128
calcium 40
phosphorus 31

2. (2025-May/June 0620/33 Q4(c)) -2 %k
(c¢) Acompound of nitrogen has the formula AI(NO;),.

Complete Table 4.2 to calculate the relative formula mass of AI(NO,),.

Table 4.2
atom number of atoms | relative atomic mass
oxygen 9 16 9x16 =144
aluminium 27
nitrogen 14

3. (2025-May/June 0620/11 Q10) -3 4%
The equation shows the thermal decomposition of magnesium carbonate.

MgCO; — MgO + CO,
[M:: MgCOs, 84]

Which mass of magnesium oxide is formed when 21.0g of magnesium carbonate is completely
decomposed?

A 19g B 4.0g C 10.0g D 40.0g

| 33 YENESEEITE

A1 ERE. YIRS FH 2 ERE

T HEAC—T3R0R 12 008, AR — D EE TSR AR B Z BT MR -, BEZR
(mole, H#{7 mol) Z¥IFfE (amount of substance) FJEAN, 1mol & 6.02x103 MEER T, XML
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YRR ERAM =2 H %4 (Avogadro constant) . AIRFEHERHIXNUE, “teEk 7 AA0ERE: L2
Ar 7T, H 0T, BEEMET, TR —HE BT

Imolly “(%%” HEE, B ETEE—MhF

1mol Ar 1mol H:
6.02 X 1023 MArRF 6.02X 102 MH 9 F
[RF 2B E6.02X10%3 HEREF2$91.204 X 10%*

molBYIFESRL; BF M SN FANRFSEREMEITH.

H,EM3FH 24 H; AR mol BERIGER TN EAHR, FHIEER F R 50,
Imol Ar & 6.02x1054™ Ar J]1; 1mol H, & RIFEZ M H70 1, (BRSNS T8H 2 N H, APAH R TE
BN 2x6.02x10%, mol NErL, WARKIREAL; [FFE tmol KIANFRYIR, RFEEE, FiEn] AAFE,
FE/RFiE (molar mass, M) /2% Imol YRR, AN g/mol, HEUESIZYIRN A, 5L M, XM,
EEXVZNER

IR FX B, ToHf R IUR
Ar A, =40 M = 40 g/mol
Co, M, =44 M = 44g/mol

MR LA, BRI SRR E 2 D5,
E/RETEM: S1molXM4RAIEE

Ar H20 CO2
A=40 M-=18 Mr=44
M=40g/mol M=18g/mol M=44g/mol

n=m-+M; Ri&HEm=nXM, BM=m-+n, FTERL, BREFRHF.

A, B0 M, ZTCHRAAAENEG M REEN S, HEALZ g/mol,
Tﬁﬁpﬁ'ﬂ%ﬁ% m FRUA“EE 1mol HZ/D5i B M, WS ENX O St HIP) B & -
M
X n )ﬂ]\znol, m H g, M g/mol, HTHPIBIHIE, KRR EREE/R A 5TR T DUE/REL:
m=n
%E%ﬂ@%ﬁ%)ﬁﬁ@%, SREFEE/RIT BRI -

M=2
n

= AZRA—BIRRNEE R, JeBIKE, BN,
fan, 9.0g /KHIEE/R RN 18g/mol, ZERIX(/KHIVITHIE, I SEERAIE/RE

n(H,0) = % = 0.50 mol

n =
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#5H 0.25mol CO,, FE/RFEN 44g/mol, EIREMIRE, wiokHREE:
m(CO,) =0.25 x 44 =11g

AT FPI5T 0.20mol AYBTERN 8.8g, ZREE/RETE, WHEFE/RIIFERZ:
8.8
M = — =44g/mol

0.20
EX AN 7> TR E M, H 44, BHEMRHIETFICZ, 0.100mol Jim N 4.00g, FIFEITEISE:
4.00
= 1 —40. 1
0.100 — 4008/mo

XA R A=40.0, MM FRENEME, EAEME—#E D T X8ocE S0,
Imol & 6.02x10B3MEEN T, EILEXYRNE n N, KFEHOY:

N =n x 6.02 x 1023
BT TET, S SRBR AR AR AN 2 5 BB AT 3K n, 140 3.01x1083 DN IK 5> XF R :

o _3.01><1023_050 :

n(H:0) = o % 105 — 0-50mo
0.50mol Na* 7% 3.01x102> Na*, N FrEEIN R EE T A% B, NIERRABE/RESRE mol, F
TR RS H A, TREE A E R TRIX AL
SREERNAARRMAERE, FRAARRERR, BB 1dm FT 10em, KR =TH
By K10 5, Hit:

1dm® = (10 cm)? = 1000 cm?

1dm=10cm; X3 AFRZEF10X10X10cm?

10cm ].dm3 = lOOOcm3

cm®—dm3: F&£1000

10cm

dm3—cm?3; 3&1000

1dm=10cm

ST RN B =K N2 1dmP=10cm3, HANZE 100cmd,

EZRHFE (room temperature and pressure, r.t.p.) , ARIEFERHSKRPE/RAER 24dm3/mol, 1
FAE 24000cm3/mol,
ARV H dm3i, YRR S HRIRIEERN:

n= % & V=24n
ARV H cmsiif, @825 XN RZEY 24000:

nzﬁ &V = 24000n
PRZH Y n # A mol, 3% BEAYER/RIRF FUE H FRTIR S FIVARUR, ReER TEUK. IAK, [EfkeEg

EERE.
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FHERZEREET: ImolSEXA24dm?®

Hz(g) CO2(qg)
1mol; 24dm?3 1mol; 24dm?
FRE2g [RE44g

24dm3/mol = 24000cm?/mol; BT FIEHIrt.p. SIEEMH

R SRR HE R R B R R ; AR 24 FFREIR, WIRSUE =R L,

filan, 12.Ocr11123 (())Z&i? rtp.o SCAEARFIHE R 2 TP R
FIRFIRINGED HE, 1[SRR8 FEC:

N(0,) = 0.000500 x 6.02 x 1023 = 3.01 x 102°
EHHIE O RFE, 81D 0,0 FH 210, FRBAESE 2, 153 6.02x102 O JE+
FOIK, #4 0.0500mol KK, R rtp. FEYAR, AI4ER0L dm3tH&:

V = 0.0500 x 24 = 1.20 dm3 = 1200 cm3
12.0cm35 12.0dm3f9& 7 s AHE], (RFEIREZE 1000 £%; T ERTOHZRAS AL,

BEAREREG N TEEEIR T, JtidEAREM atoms /2 molecules: — NH, 7> F 8 1+3=4 1
JHF, —DH,O0 7 FH 2+1=3 ME+F, WRARFE-FMITENEFE, MARX—MITERESTFEPN
N

TEDF, BRERENDFHHRFH

X 6.02X 1023 g1 X3
0.50mol H20 3.01x10% 9.03x 1023
YR E — H209F — SEFE

E1MH20: 2PH+11M0=31MEF

EREOREFH, IR FRELN; ERAHERFH, WE k21,

PRI =D EfE A EN S B RINED E £ a4 e e 0 78
KEUE S AR HEE X (standard form) :
ax10f (1<a<10, k AEL)
Bilan, 0.301x10BMFT— UM 1, FTERTEN:
0.301 x 10?2 = 3.01 x 10?2
ATE RS K 10 £5, B 10 RO —IR, BERZE, FIRLAHE T @R TS 10 (R77, BTG
R, BEHEEAEIRIERET, NEFEE mol Hud F#E,
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TEHEANRIATE gv mol, UARRUEZRL 7MY, 4t—% mol B, BRGNS MHZD T
BRI EE T, HRE cm¥dmd, AMEEFIRAL,

(2025-October/November 0620/41 Q1(e)) -3 £k
(e) Calculate the number of atoms in 2.00g of argon.

Give your answer in standard form.
fi#: ‘ )
argon &R Ar, HEENETFHR, FHARS A(AN=40, XN IJEE/RTE N 40g/mol, FEiE 2.00g AR
& :
2.00
Imol Ar & 6.02x1031™ Ar J&+, [Kitt:
N(Ar) = 0.0500 x 6.02 x 10%3 = 0.301 x 1023

PR B SR BT SR/ D o 1 BT 10, 480301 §7K 10 £, 10 ROFESGRE R 23 ol 22, 530:
N(Ar) = 3.01 x 10?2

BREZ 3011021 HE T Ar 28TV, TTHB HE NHIFEHE RS 707 BE T
IR
1. (2024-October/November 0620/43 Q4(f)(ii)) -3 &

(ii) In another experiment, 48.0cm?® of hydrogen gas, H,, is produced. The experiment is
carried out at room temperature and pressure, r.t.p.

Calculate the number of molecules in 48.0 cm® of H, gas measured at r.t.p.

The value of the Avogadro constant is 6.02 x 10?%.

2. (2025-February/March 0620/22 Q12) -3 4%
The value of the Avogadro constant is 6.02 x 10%.

What is the total number of atoms in 2.00 mol of ammonia gas?

A 1.20x10% B 241x10* C 4.82x10* D 2.89x 10%

A 2. A ENERICHREY)KETE s AR

E-RIEZETE, mol, UAMARIRIKLFEoEkR, RVMITRZ B —42: E—FMPin
mol #5555 — P BHY mol, “FA 75 R XA R B RV IRLF I BGE EL; BT E R T EUR N TROR R —
AR MED H G, thanthE/RE.
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EEATBMWAERL; RENERE/RGZ
N2 + 3H2 - 2NHs

N2 H> NHs
1mol 3mol 2mol
28g 6g 34g

£#01:3:2 > moltb1:3:2; FELh28:6:34, F~&1:3:2

M ES; e BERBORE— R IED H s, AR,

plan, a7 RS
N, + 3H, = 2NH,
‘BEFRR Imol NLIAEFAL 3mol H,, ZE % 2mol NH,, # 2mol N,5E 2 RN, FEAFE 6mol H,, 742X 4mol NH,,

FIREREATIOR 2 (5N, =5 mol Z#k— ff_ﬁkjt
MBI B FOR WIRES, %7 155 2 Kz BE/R He
PSRRI R L

AR T B X BRI RE R
i BB B R AR AR, OIS FTRIRSERE 2, b2 i 292 11 1; FREER

BIYIETE 2, SUERSECH mol 3k 2,
BARREBGES T EImol, BEAEIRYIR

B4R R FT SRR REEE
REm: BEM n X sk A% R=E: FeM
SFRAV: FR24 13n ~ BHARK 154N SRR Fe24
(VER (Il dm?) (8Fdm?)

FERASEFRXRANIUARErLp.; BEAcmM?®, 24R7#25524000,

FRRIARB LR BB EH TR E, FREERIE—FYIBH) g 2Rk —FHY dm3,

flan, 4.8g Mg SEERTRMN, FTERXN:
Mg + O, > 2MgO
JeR Mg BB &. Mg (IEE/RBTEN 24g/mol, [Kitt:

4.8
n(Mg) = == 0.20mol

Mg 5 MgO RIRERADY 2, Fir AR MgO HIP B 200 :
n(MgO) = 0.20 x ; = 0.20 mol

MgO [JEE/R T &N 40g/mol, W=YIREN:
m(MgO) = 0.20 x 40 = 8.0g

HRIFFFRES, BHH 0.5 Mg IR 1 1 2:
n(0,) = 0.20 x é = 0.10 mol
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TErtp. N, MNMAESAEFA:
V(0,) = 0.10 x 24 = 2.4dm?

F— S HIEEITEWAYER, MASE YR ES SR RIRE ik,

1 & (excess) R —RMR M ELIALTF N P R E R B 2%, J8& PALESS — Rl S 58, iga miid &,
S — M ER RN YE T & AR UIX AT & ERY R B mol LR K, MEAMEHEHHE OB
FER

AT AR e B E, ERFR R R MY (limiting reactant) : 3% M FLFSE#H 52, MITIFR

Hl= PR BRI R M), RGP R RV NER G mol B/ NMI—Ti A —ERE, IEEZESH R
A E N HEHAEE, BN
%R YIRS

AP RN R
FEAESV N — T SR R MR D, RIEFER

iR NE AT E: HRE(RERIFZ VRN
2H2 + 02 = 2H20; IAB5mol H252mol 02

H2 5+-&#2=25

02 2-RE1=2

BUNBIE02892: 055, PrA4mol Hz, “ER4mol H20,

HaskE=5-4=1mol; RIEMELENH2, FIAEIENM,

BFAVPIEARIK 1mol M UE; HE n+BBRE, MAZ R EELE mol R/,

ElHH Smol H A 2mol 0,, M N:
2H, + O, = 2H,0

SRR S P ET mol Bor BIBR DA B R B
H,: gzz.s 0 0,0 %:2

O.MLEER/N, FA OfR &, FH5E 2mol 0,7 % 4mol H,, FHAE AL 4mol H,0, ESHIREN:
’I’Lﬂ%(Hz) =5—4=1mol

HBie2 b 5 AV RARB BRI, EREARNS —RME, B EJRL mol BRIHERS HEHIRE I,
FREHE, TAREMTRNS RN, B BEEE R, S8R VYRIRRER TR, HIT

RO P [A] — A B

RE = RVB - KfEEE
REVHISER, RAASHMNS — AL BV EIY), NTF ST BRI RNV B840 H, FHARE
AR BV EIRBL N,
SRR AR LA IN ] IE R R AR, B ERIN L : SYEE U, HEMERE, KR
B, MV 5 n BUELL, MHFEERBIRE T2, A8 HREE.
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RERERENSEK, KRIOLb A sEEZRERIGE
N2(g) + 3H2(g) = 2NHs(qg)

EEREE 1:3:2
rt.p. AL 24:72:48 (dm?)
TR — AL B SIBIA. RIE, SURE/ENTRNSE,

BAURERE AR 24dm3/mol I, AREFAE, A8 FHREL,
AU EH IR EA R, R MAR, SO RN, A REER TR TR AR, R
ZHEEAR e A B IEFSR R E] mol, LIRS BRI, FraliER/K HOMBIBIA AR ANE M
24dm¥/mol; @ HARIFRS —RSUA, JIHEARRUARIRT, ANMERTE Y MrelRBERRE R,

FABEHIEHE mol; HNAS N PHERAECR, 14 ns REEKIRE, FIX N REELKFrR YR
i mol, PSR rp AR, RGHREBMARE.,

FEARR  (2025-May/June 0620/41 Q4(d)) -3 4k

(d) Ammonia is converted into ammonium sulfate, (NH,),SO,,.
2NH,4(g) + H,S0,(aq) — (NH,),SO,(s)
360dm? of ammonia gas, measured at r.t.p., reacts with excess sulfuric acid.
Calculate the mass of ammonium sulfate produced, using the following steps.
*  Calculate the number of moles of NH,(g) in 360 dm3.

One mole of any gas occupies 24dm3 at r.t.p.

*  Calculate the number of moles of (NH,),SO, produced.

*  Calculate the mass of (NH,),SO, produced.
The M, of (NH,),SO, is 132.

fi:
Sk NH,IP R &, £ rtp. N, Imol AL 24dm3, B4, 360dm3 NH,, [Kliit:

360
n(NH,) = o= 15mol

PR IR, Fréa RN :
2NH, + H,S0, > (NH,),SO,

MRERId &, /ELAE 15mol NH, W58, & 2mol NHAERK Imol fifREZ, FTLL:
n((NH,),S0,) = 15 x % = 7.5mol

RIGRYIBE, BAmMIRE M, 7 132, XMWV EE/REE 132g/mol:
m((NH,),S0,) = 7.5 x 132 =990 g

EANESRIYERMIRE 15mol, 7.5mol, 990g, AR 24dm3/mol FHEF KK E A= VIR,
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IAERRY  (2025-May/June 0620/42 Q4(c)(iii) - 3 %&

(iii) When (NH,),Cr,0, is heated the following reaction occurs.
(NH,),Cr,0; — Cr,0,5 + 4H,0 + N,

Calculate the volume of nitrogen gas produced at rt.p., in cm3, when 1.26g of
(NH,),Cr,0 is heated using the following steps.

The M, of (NH,),Cr,0. is 252.
*  Calculate the number of moles of (NH,),Cr,O, used.
. Determine the number of moles of N, formed.

*  Calculate the volume of N, formed at r.t.p. in cmd.

fi#:
B, MWL (NH,),Cr,0,00 M, 7 252, XMW EE/RJA & 252g/mol, FFYIBRE &N
n((NH,),Cr,0,) = % = 0.00500 mol
B, REUTA RN IR ELC
(NH4)2CIZO7 - Cr203 + 4Hzo + Nz
RNYIS NAERBE 1, K n(N,)=0.00500mol, %3 4 )& T H,0, TREFEZFIN, I,
F=, BHZK rep. FRAem3BRE AT, B A 24000cm3/mol :
V(N,) = 0.00500 x 24000 = 120 cm?

e 24dm3mol, 2155 0.120dm?3; FE3E 1000 754 120em3, F& AN AT &/ H EK,
XS]

1. (2025-May/June 0620/22 Q7) -2 &k
When 65 g of zinc reacts with 32 g of sulfur, 97 g of zinc sulfide is produced.

When 65 g of zinc reacts with 40 g of sulfur, the mass of zinc sulfide produced is still 97 g.

Which statement explains this observation?

A Some of the zinc sulfide evaporates.

B The reaction rate is slow.

C The reaction stops before it is complete.
D

Zinc is the limiting reactant.
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2. (2025-May/June 0620/43 Q4(d)) -3 &

(d) Dilute sulfuric acid reacts with sodium hydrogencarbonate, NaHCO,, to produce carbon
dioxide gas, CO,.

H,804(aq) + 2NaHCO4(s) — Na,SO,(aq) + 2C0O,(g) + 2H,0(l)
4.20g of NaHCO, is added to excess dilute sulfuric acid.
Calculate the volume of CO,(g), measured at r.t.p., produced using the following steps.
*  Calculate the number of moles of NaHCO, in 4.20g.
The M, of NaHCO, is 84.
*  Deduce the number of moles of CO,(g) that are produced.
*  Calculate the volume of CO,(g) produced in cms.

One mole of any gas occupies 24000cm? at r.t.p.

A 3. BRRARE. AMRNICMIER RS EE

1B (solute) EHIAFRIIYIIR, 157 (solvent) EIAMR TN, —HHIBNR (solution) .
WIER7KH Y NaCl 2 A, KA WE AT AT 2 EC ARG R T AR, A2 sl s K AR,
W (concentration) WiRHE FAAIARATHER Z/ DA, HFEEREINKERS, mol #A2E, {H7y
MEE KA, BRAAESED, KESHELEBREEZM MR, TRERBRRE S HIA
EERAR—ER %,

RELLBRHNESRUARBRASZ VAR

100cm? 200cm?
[ J
Qmk, 8BS .
° . .
® [ ]
[ ]

#340.10moliAfR #320.10moliafzR
1.0mol/dm? 0.50mol/dm?

BROUREMERIATUE; MBATE IR mol 0N, SATRTRIATRIE K.
ABEFIFHVIE L, gdm PR 1R, HiE:
REKE = =

IXH mnﬁﬁ g, VH dm®% mol/dm*RRE 1dm3E R -H IRV B &, AT UBE/RIREDN

B==

-
ACATRES AR, ZHRARNYRNE; KCIWRNESIKE, ZEERER, AIoalssh:

n=cV , V=2
c

EiRKH n A mol, ¢ F mol/dm3, V AJiFH dm3, #H45 e, SEFREA 1000,
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B—A&: g/dm3it5%, mol/dm3*t#IRIE

BARREm (g) BRUAEE/RBREM . MBI En (mol)
m-=V n—=—V

FREXE (g/dm?) BEIRRE (mol/dm?3)

BRLAE—TM

>

VERA TS BARNAER (dm?) ; R2MIMNKEER,

7] — YRS R B = B R U B BRI 5 BRI RSt RE B BhAG 75 7771,
flan, HX 250cm3, WKEN 0.200mol/dm3f NaOH 1AM, ARSI 0.250dm3, FRIARY R & :
n(NaOH) = ¢V = 0.200 x 0.250 = 0.0500 mol

NaOH /R Fi &N 40g/mol, KH Na, O, H X REZF 23+16+1, AR BEN:
m(NaOH) = 0.0500 x 40 = 2.00 g

X 2.00g IR GTE 0.250dm3E R+, i AREIRE N :

o . 2.00
Ezmgzaﬂﬁz&mymm

] BRI B AR
FRERE = cM = 0.200 x 40 = 8.00 g/dm3

PRI BRI [F] — TR, SREE/RIUE, U BRAAFAHY mol Bapl i &Y,

e (titration) M—{EANVKEAR, MHS 5 —Emar RV FTFRIAR, MNMitERAE,
1 (neutralisation) H1, FRTRMLAY H- SRR ML OH 4R H,0; (H—Ralf Al REFR 1A 1k —> H5k
OH-, LR Foese i, A ENRENE mol k.

KRS B MR E B ORI E, ZIEA NEER, BRIV EFRREEIR AR LBl /2
ARSI, BRI S R N B, FHEMLOKT, B 778 77 RS R =,

BEEIRE A TG SEPRRE=23 -1k

- s s
— 10 — 10 Fﬁ%
- 15 — 15
24.80-1.20
—{ 20 — 20
— 25 —— 25 =23.60cm?
—{ 30 —{ 30
#351.20cm?® £23524.80cm?

TREMAARERLE, FLMESEBUKTE; RRRE—ZES o

EFRFIRSREARIE, ARIERG S, W R, UK, ZEEA R,
Bl H 23.60cm3 . Fe 4637 0.02360dm3, F§-5 mol/dm3¥k EEAR I, 45 CL458 H %443 “required volume” B “titre (7
BRI 7, XERHE, NN ECHER. A 2R, ISR e E T E R, et
BEBCEER SRR, BEEAUE,; MM A — S SR R E B AR
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flan, 20.0cm3, #EN 0.150mol/dm3f H,SO,, 1445 0.200mol/dm3f) NaOH &R M., Z2 3K Ffris NaOH
BREATR, SeE R

H,SO, + 2NaOH — Na,SO, + 2H,0
KRR FRI L 0.0200dm3, FEHWE RN, KEREIVI RN & :

n(H,S0,) = 0.150 x 0.0200 = 0.00300 mol

MRS NaOH IIREIL N 12, AR E:
n(NaOH) = 2 x 0.00300 = 0.00600 mol

BJ5 FH NaOH HU# 51U R BR DIE H CRYIRE :

0.00600
V (NaOH) = g = — o0~ = 0-0300 dm’

o) @ H & B cm3, 752 NaOH J57% 30.0cm3,
BERTFRN: T8 mol, 1IRAKIRYIFR, &RGHKFIKE
H>S04 + 2NaOH - Na2S04 + 2H20

X2 =—cC
[yl 163FFREENaOH NaOH{#&F3
20.0cm? n=0.00600mol V=n-+c
0.150mol/dm? ’ E41c=0.200 ’ =0.0300dm?
n=0.00300mol mol/dm?3 =30.0cm?®

Z#Amoltbl:2, FRTERSWATRRBAL:2; REWAIIT N

TEATIE, YR IREN, RE%H c=nsV, B R,
ik Ba(OH), 5 HNO,H#1f, —17 Ba(OH) 2L OH-, &7 HNO 2t — > H, [K I ARIR A7 225X 2,
TERHMYSEH BRI EEFRARIK mol, FHZREERE S —YIHM mol; 7 RKIKE, BERUS—YHE

SRR, FRER S RIEAARIIRE, AREFEM O IRAABAIN L SR E IR AR,
%Iﬁlﬂﬂ”éﬁnjlzlilb"i%ﬁ@fﬁiﬁﬂ@i&ﬁ\ AR, AEEOABEIASIR e &, JennlRYmHE:

nEk =77 0 Tam=cV
PSR MY mol BBR AR B RS, HHERIREY), &iaHREYRSUAE =Y, Fikhi N\ 22
#3] mol FIEEERANR], HEN TG SR [ —BE/R Ho
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JelfE FTIRR A BT R, mol, IREEIEZIFRAR 18 cm?$E dmd, E G EIRHE, Hcv
2 mol, FHEEC V77 REFIRTS — W, PR R AT e BT R &

IAETER  (2025-May/June 0620/23 Q9) - 3 £

Aqueous barium hydroxide, Ba(OH),, reacts with dilute nitric acid, HNO3;. The products are
aqueous barium nitrate, Ba(NO3),, and water.

In a titration, 15.2cm® of 0.75mol/dm>® aqueous barium hydroxide is required to neutralise
20.0cm? of dilute nitric acid.

What is the concentration of the nitric acid?

A 0.29mol/dm?
B 0.57mol/dm®
C 1.14mol/dm®
D 2.03mol/dm?

fi#:
SEHC SRR HH R S
Ba(OH), + 2HNO, = Ba(NO,), + 2H,0
—{73 Ba(OH) 21t OH-, ZEHWfHy HNO,HFI, RIEE/REEN 112, Fo 15.2ecm3$4 0.0152dm3, K
GRSk IR
n(Ba(OH),) = 0.75 x 0.0152 = 0.0114 mol
TEaF PRI R I REER A -
n(HNO,) = 2 x 0.0114 = 0.0228 mol

IXLEREERTE 20.0cm3, B 0.0200dm3/AR R, Filf DARHER IR R -

¢(HNO,) = 88;53 = 1.14mol/dm?
FrLAE Co 0 BHERHIR H CRIAR, ANRIRAFIEAR, HRERL 2, KHERSE] 0.57mol/dm,

JAPSESY
1. (2025-May/June 0620/22 Q9) -3 &
The concentration of a solution of aqueous sodium hydroxide is 0.50 mol/dm?.

Which mass of sodium hydroxide is used to make 500 cm? of this solution?

A 109 B 20g C 40g D 160g

2. (2025-May/June 0620/21 Q9) -3 %k
Calcium carbonate reacts with dilute hydrochloric acid.

The equation for the reaction is shown.
CaCO; + 2HCI —» CaCl, + H,O + CO,
1.00g of calcium carbonate is added to 50.0 cm® of 0.0500 mol/dm? hydrochloric acid.

Which volume of carbon dioxide is made in this reaction?

A 30cm® B 60cm® C 120cm?® D 240cm®

92



A 4 RAMREENHE—T KD FI

# A7\ (empirical formula) FRLEVHAR R 780 7 HIR AL, 27 Xb— DR
73 HERIEFHISKIR N, W RTREME], tATREMZ — PDREUER, RAXASNERRLEIRT T6
ETNS

DFIALERRTE; REXNRAREREERLL

H:0=2:2=1:1
@) @ @ @) R S5 HO

2FI¢ H202

HOTEXERTLIALLA, FEMIRUWEPRFEIRIIAIHOD Fo

E—ANESE H0,7 FHGEE, B4R HO Hfl; M= FrR AR,
N 2058 C,H MR TE b 2:6 2958 1:3, &N CH,; XARRIED FHE—1 C =1 H, H,0
1 2:1 BE&&fE, AT X5 &R REZ H.0. B &Y NaCl F M Nar5 CIrvs itk 1:1 8%
R, AR NN NaCl 73 7B SR KN,
7 RN, BREGE, FHERTA MrFRIFREARAREEL, CH.,0H 6:12:6 [AFR 6 155 1:2:1, &
CH,O, C.H,0,H % C 5 HERRERR 3, 1H O RRERR 3, =M ERA AT, Nit&ERI)Z C,H0,; ~
REA AT S FF2 770
S THRTER, SRR, HEEREN C 5 HBSNETFEAR, EA—D CEFH
SEHREZN H Y 12 5, ZSRIE RG], AR SMTRRRER DN NR IR R E, 1
FERFUE LBRAERT Ao

FRELLARRE BA, TREBMIRFIHEL

C H 0]
30.0g +~ 12g/mol 4.00g + 1g/mol 16.0g + 16g/mol
2.50mol 4.00mol 1.00mol

HELLC:H:0=2.5:4:1, MAEFEELL30:4:16,
RAEARFFYFREARE; RREARTERESHERF
FHEMmE C. H. OMREES; Jo0albR DAH N & 1Y EE/R i &

HHEWEREE 7, AIMRIZE 100g F£5, TEE AR TTEN ¢ #l, X 2AEMELE —E

T 100g, TiEBARBREGE IMER ST LG, F140 40.0%C. 6.7%H. 53.3%0 HLAJ#% 40.0g.
6.7g. 53.3g HFh, HHITRNFRRB S RRERELMTRER], ZRERX—PREM, FHETR A
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IR, EBREINFITR mol BEHRFRAH &R/ —, S2ILL1 i/ NI, HEERIEI 1, 2,
3 SRR BRI 25 AT Ok B R BB IURE RS (H 2.5 ISR — P8, RNFERPYE AN 3, B
— ARSI, FILE ROV, AT E RS 2; HIE 1/3 B 2/3 —2KNIZ5 BEASE 3,

2507 % "E—REBY | RISA, BE-H—ER2

RIELL B (5 22 ZN L
R 2EX2 R CsHs0O2
2.5:4:1 E— 5:8:2

HiE2. 58 ME A N3, C:OH2.5:1Tm3:1, AR ERE,
RARIENEREERNENRS; BENFH. ZoBERZFNEL.

A E—EELEHK 2.5:4:1; 3 2 FENHLBIELRE,

i, —ﬁgﬁ)ﬁjé\ 30.0g C. 4.00g H, 16.0g O, ol MITTaRAY /TR R DA i EE /R foi i -

n(H) = 4? = 4.00 mol

n(0) = % = 1.00 mol
=EMBELEN 2,50 1 4.00 : 1.00, [FEFRER/AME 1.00 5, 5225 14 1 1; BIE=TERECNEEEL, NEA
3 2:

CHO=25:4:1=5:8:2
=IRAHFER T, AT PARAIZEN CH,0,0 45 HAE 2.5 5% 3, B C : OBk 3 © 1, AEMEFREUE,
MEERR D TR, BFEELFERN D TFE, CERRRENRE, FRERER:
. LR FH M,
RENHNERE
R B AR FARIE ko k FR— DRy 758 TLHIXAEN R A b, FREREE IR FRE,

HARERHDFR: EEM+-RENE-BAFE

CHO CHO CHO CHO &it CaH40a4
29 29 29 29 M.=116

l

116+29=4; C. H. OWSTFi5&R3k4,

HEIRRFEHE LR , AFREDTEKBICHOS Fo

XHESFRSFH M, OE%4H; HERERRTREREIX MEZ,
filan, HERUE CH,0, Jeil— N Efa bb A &R I s A i
BRENE =124+2x1+16 =30
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EEFRDFH M=90, {ERihE:
90
CH,O =N THr#R3E 3, 15815 31X CH0s0 RN HEXS 707 i i :
M, om0y =3x12+6x1+3x 16 =90
JRFEE3 6 3AATAE 112 1 1, FHHE CH,O, RE M, siEMEBEE, MAREME—#TE T
—LE H 45455 45852, Il40 CH,CH(OH)CH,, ‘BILAHFCE U E EARFAL S, R 71 MIZ4H BT,

BRILE; XS UREATT S, FRES SIS,
BEXNRNE—TRAREHIIZR: BAR, &EHEM

CHs CH(OH) CHs
C=1, H=3 C=1, H=2, O=1 C=1, H=3

&iTC=3, H=3+2+3=8, 0=1— C3HsO

F{E]CH(OH)FRIHERPFRIRE: CHER1D, LUIKROHERIL .

HEROCRBAH; HERBITE, REREFENH LTI,
B H M CH.44 1C. 3H, iRl CH(OH)4, 1C, 1H, Ffl OH AfY 10, 1H, Al CHFH4 1C, 3H; &
It C,H;0, OH, COOH By H g TN 7, TRERESE i H,B8 75, s 145 1Rl
“UER R B R, SN FHSER R TR A E, e R RRE K, AR RS
—FIT RN

JREBHRICRR A, AR, BRREME; D EHIRBAMBRIES &R, Ko7UEH
HSE M, e BAHER, BEERtESLRITRERE,

(2025-May/June 0620/41 Q5(e)) - 3 £&
(e) An organic compound has the following composition by mass:

C, 64.87%; H, 13.51%; O, 21.62%.

Calculate the empirical formula of the compound.

. EoteIRR R R, FREERATE 64.87, 13.51, 21.62 5 RRJR T Nhr. #HL 100g ¥4, W C, H, O
DRI 64.87g, 13.51g, 21.62g; XHTTEIE LG, RUEHRK,

JLER C H 0
JR&/g 64.87 13.51 21.62
JREA, 64.87+12 13.51+1 21.62+16
FHR. mol £ 5.4058... 13.51 1.35125
#BERLA 1.35125 4.000... 9.998... 1

FERZE TR T, TR N 4:10:1, BEEA BRI =3 RN LR 7, At AR R U2 CH,,0.
&GN O A 14, AT ™R 1; AZEAE H:0 BARL)NTIHE C:H:0 R LLH,
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[P (2025-October/November 0620/43 Q6(b)) -2 £k

(b) Organic compound R has the empirical formula CHO and a relative molecular mass of 116.

Determine the molecular formula of compound R.

fi#:
B CHO B C :H:O=1:1:1, SeRiX — B A LA N =X
BERE=12+1+16=29
PRI M, N 116, B DUERN:
116
k=-— =4
29

18 CHO H=ANThs 1 23 4, 15515 7R CH,0,0 AN THE:
M cpo) =4%12+4x1+4x16 =116

JRFE4 4 AIRELIN 1 D1 L ERBAUERT2ETR, ARERFRHAB—1,
XS]

1. (2024-May/June 0620/41 Q7(a)(i)) -2 %
(i) Compound B has the empirical formula CH, and a relative molecular mass of 70.
Determine the molecular formula of compound B.

2. (2025-May/June 0620/21 Q8) -3 4
Three organic molecules are described.

e The molecular formula of propanoic acid is CH;CH,COOH.
e The molecular formula of lactic acid is CH;CH(OH)COOH.

e A glucose molecule consists of 6 carbon atoms, 6 oxygen atoms and 12 hydrogen
atoms only.

Which molecules have the same empirical formula?
propanoic acid, lactic acid and glucose
propanoic acid and lactic acid only

propanoic acid and glucose only

lactic acid and glucose only

w O 0O W »

(2025-May/June 0620/43 Q5(e)) - 3 £
(e) An organic compound has the following composition by mass:

C, 58.82%; H, 9.80%; O, 31.38%.

Calculate the empirical formula of the compound.
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4. (2025-October/November 0620/22 Q11)

34K

A compound contains 40.0% carbon, 6.7% hydrogen and 53.3% oxygen only.

The relative molecular mass, M,, of the compound is 60.

Which row shows the empirical formula and the molecular formula of the compound?

empirical formula molecular formula
A CH,O CH.O
B CH,0O CoH40O;
Cc C3H/0; C3H70s
D C3HgO C3HsO

A 5. {B4HRk. AEMTRENINVAIA DL

[ IR
B9 Ee3RoRei 100 3R 52/ 05, SRR BR DA MEEIK, FE3E 100%. 140 2g 7E 10g AT 1Y
[ERali v R

2
— x 1 =2
7 & 00% 0%

[ —Fh P BAAERREHMEE, LB BRS¢ H 10 kg, H—10H g, ®HEG— AL,
2B =0 ULE 7 LEANRARL, (B <ER 0 F0 AR [F], TR E R — MR et Eah
kR B S MLEYIRE; 4ifE (percentage purity) b4k HFRYIRS & 22 RAVE O FES,; 7o
(percentage yield) HSIFRSRIN=Y) & SR MN AR KRR Z ISR, LhiE R, AT
HREL

BRHRIN "BNT 5 "BE . ZMo8FEEER

TTRREDK ahE [ S

R ETIRRE EIRNRR SIRUISH = R

B MEEMNRE BTG RHRE B BN YRR
ER100% B 7100% BR100%

FTRAXFHBREAKRNEDBTH—1EE, BANBRURE,

=FE T EEIRERMBRIE, TR AR A5 XA A0 0 B F AR R R A AL,
< HAFEORTTRRE . AR TR, AMRN A AHERRET AN RE. FotRN
E%ﬁf’ﬁﬁ%??ﬂ@%i’l\@% Ag; EPIFRIPRTIIN M, Rl

XEMIEHEN R, 15 g, A URERTEEESmRRLL,

N
llé\

x 100%
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MgORRRIRETDIMA: 245KBMg, 163KB0, 2340

MgBafh24: 60% OZ#k16: 40%

M:(Mg0)=24+16=40
XEMAMgOB B TENRERM, FEE240EMIL6MHER D HFR.

MEZRAL 24:16 KRB TIIEIA 2B, TFRR MgO RBMMETATE S,

filan, MgO HEESEM A, 72518 24 F1 16, [KIt:
MT‘(MgO) = 24 + 16 = 40

AR TR 24, AT 16, S BIRLIEEIA 40, 155):
SHRBEL — % « 100% = 60%

AHREE L — % « 100% = 40%
FEA 100%. Mg : O FETEEN 111, BEIAESE—F, FAMHETHRRRR,
PR AT R, SR TT 2R 5 AR Bk LE A9, PR R R Bk, U401 200 240 MO 1, BT 22 IR it
m($ETTER) = 200 x % =120g

XE4ET MgO VB LR TR, NRRERESIRE 120g 868, T HERIMITEEZNETFH, %

Fe NI BN Fe,O, LRI IR TIBA Y 2x56, REHEX—1 56,

—. MERAE, At SRS RIS TR B HMYITUR SN, A6 R 2R B i S YITE

P .Jj%//'é} j&gg}gﬁ$éﬁaﬁ’ﬂfﬁﬁﬁﬁfﬁﬁ%ﬁ, NER EARFRAY B, AEEE R — R R A &
NS ¢//) DAY [VAR==}

aiE = — 100
= e arnERe < 0%

HmE: BIrEMEA—TBIK, SxRDAItE

ELpRyloaT: o

¥ 8+2=10g; 4BE=8--10X100%=80%
XEBHSgREMBIMMANRE; TERMENBE—FTRNERR,

RESARRE S 8g BIRRYIR S 2g ZRINSLRRILBIZAE]; EARYIR A & v] AR Ak &),
filan, 10.0g 5 8.00g HFRER, HAR 2.00g BZ4, 4ifEh:

8.00
a4iE=_—_——x1 = 80.
arf:<3 50 < 00% = 80.0%

ARIRATE, BREMEREREARE. TSR 20% TRES K H btk AYAEE,
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Fadsk, CMISHES SRR, JefliE SRR, ER AR :

4
EFYERER — HENER « 1'0@0%0

FLEENEREAR ERY, TiEE RV EIEME, B N, TR RS BRI R ERHE N RN
BURME, RBUNRMEATE, B IRERCTE, TR, JARXME, THEARRIFE S EAARE I
R, RSB EIRE TRE A R BRI ECRI B, residue BN I8 G B NAYFRIE; dry THEHFRE AN
FHRENKH &,

BFRERRETE: BINAHNZGERERE

[F1¥585.00g DE. &R T =R EFRA
EI4RA + 2B AB#EHNAR 5.00-0.80=4.20g
AL ER R N AR > B TFIEB > 4.20+5.00X100%

BARMNERA #158B70.80g 4FE=84.0%

B EREREFRMRIL, RERRE-TREREAFTEIMIRRE,
BREBIK, MSHMARERR; TrelBERE8EERAN.

HiSkFR AR B N TR R B R HARI RIS ER, AL B ZYIRIRS.

B 5.00g RO EET 0.80g T2%R, BEARYITIRER:
mgiay = .00 —0.80 =4.20g
ﬁ'ﬁ@ﬁu&: Eoﬁi[ilﬁﬁ&

WE = —— x 100% = 84
ahifE =50 < 00% = 84.0%

AXUIRE, BERIEE —E IR, BETIRE AR RGE ERRE. FRERT, KS
(AR E, MIMTHE B M A RS R N, SLIR R IUE T IR MBTE R & KL,

55— MU BB S W AR SUA XN SE S 3.3 1 B HIESE: SUAMARI=SUA mol=14 77 B AR Hifk
HARY) mol=3f HARYI /RIS 2 o, BJaABRUANAFES SR, TARIBER, AR mol FTH =)
AR =D R,
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HREBIRNEE: ERKEWIRE, REARUERRE
#5.00 gAR4HiCaCOs7e ) 77 f#, Ue150.96 dm*CO2 (rt.p.)

O SR EFR >R E EE/REL 2@ B ERNBFRELL
Nn(C02)=0.96+24=0.040mol CaC0s:C02=1:1, #0.040mol
@ 4hifE 3 BinYnmE
4—
4.00+-5.00X100%=80.0% m(CaCO0s3)=0.040%x100=4.009g

%M. CaCOs— CaO+C02; RECaCOsf4%C0O2, BRFISETS.
TEHEASKNREIVIRNE, BEFIFmPCaCosHIFRE,

B R TSRO AR mol, 122U HARY mol, SEE/RETE AN ARAGE; Fas & FIRRA BT A <UA,

f5an, 5.00g FEfmHHRA CaCOL 4 CO,, AR SWETER, FIEERNE:
CaCO, = Ca0 + CO,

WASHT CO N rtp. & 0.96dm3, SefF URMATIR A B & -
n(CO,) = % = 0.040 mol

CaCO,5 COMNRELLN 1 1 1, FiARM Y CaCO,HZ 0.040mol, ‘EEE/R &N 100g/mol, HFRYIHR
Eﬂg:

Em(c.acos) = 0.040 x 100 = 4.00 g

%Eﬂ%%%‘éﬁ%ﬁ%:

2 —_—  — p—
ahifE 5‘00><100% 80.0%

A R RE AR 2 ¢ 1, #5E HARY mol EUHI0 SR B 2, A RE SR SUA mol B E IR I X,
=. L m SRR, RN RN YRECE T2, 478 RN S22 T B =Y lis i 4
BT, BEREISEI = ENIEIE” & (theoretical yield) . SZESEFRICERFHITFHY &MY SEFR~ & (actual
yield) . SEFREATRERY/D, BN MNIZE TR, RAERPRN, BSFERE. IIENE~Rsk; Teedlk
E R R,

B RSt s 2 5 I &

BEOFEE = % « 100%

73 H o RR AU R — R4, AHIRI AL, PG BRI R EURTS, AREF SKhrr~ Yo ERERR DA
BN, K5I REAN B HAl P o Y o
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PR KRRESZD, BNTREEAREZESLSD

#6.00 g Mg5 B8O R 7, EET1810.0 g MgO, SFRl98.00 g

L 10.0g MgO
SRR 8.00g MgO

F=%=8.00-+-10.0 X 100%=80.0%

HEEBIEMgOF810.0g, FEENBMgRE6.00g

PSR AR — LBl B MARBIS N EIC O, WS A Z 8002 AR U Y IR 2.
flan, 6.00g Mg 5 R BRI, SEFRITT 8.00g MgO, P -HIN:
2Mg + O, = 2MgO
Jek Mg BB & -
n(Mg) = % = 0.250 mol

Mg 5 MgO BIEREEZ 101, K ERZERL 0.250mol MgO, F MgO HYEE/R & 40g/mol REHIE
FEY R

SERRIRAS 8.00g, SEHEIE 10.0g FLiR, 18%:
R = % x 100% = 80.0%

M 8.00+6.00, WUBICWIMIR MY MAARIVIBHEEL, SEIREAZ %R,

Hig-BAEEat, rDERHE R, HRINGHDRNYRE, Johtis B 1 mol H5 R AR K
Z b, SRR Y, FREHE IR, excess Fmrn— RNV &,

ARG R, KRR E:

_ . PR
S = B R
EPhrrE=E = BT E x T00%
%?ﬁiﬁﬁﬁ%ﬂﬁ_‘%, M SRR = &
g - 0 E

=S
100%

FRRIH LR B R AR, e S H ZORBOEEUE,

RIGEIENRATEE, TTRAEI I RREY), SRR RHR RS, 7RI BRI ),
FITide o AR NN BLELE 55 . SHEERITCER PR 3 BUNAE 0% £ 100% Z[H]; 75 L50 58 7R 100%,
R E T YIRS S/KEARR, FREET R A, MMUEMRRANE T EZR T,
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JEE O BRI SRR BAME SR, RS, ICREICT Y, TURAMM MrxA,; SR
REVE; PRI OREICE, HFR.

[ (2024-February/March 0620/42 Q1(b)(i)) -2 4k

(i) Calculate the percentage by mass of iron in iron(I1I) oxide, Fe,O..

iz
%Eﬁ%gc%ﬁ%”*n“%{z’s”: %%IEE 2 /I\ Fe E/‘J J\%ﬁrﬁﬁ, %%%g/l\ Fez()ﬁ/‘]?“ﬁﬁfﬁ%o }Eﬂﬂi’%é{f} Ar(FC):56\
A(0)=16, FIr DABRIYTTHER Y :
2 x 56 =112
BB RT E N -
Mr(Fezoa) =2x564+3x 16 =160

R e LR E 53 He
% x 100% = 70.0%

BEENT0.0%, FEEA 25 B 40%, KN 2 @ 3 BRI, WAGERA 56 197+, RIS —67 Fe,0,
I/é'l\ 2 /I\ Feo
(2008-May/June 0620/02 Q5(f)) -1 %&

(f) A sample of 20g of impure magnesium sulphate contains 19.5g of magnesium
sulphate.

Calculate the percentage purity of the magnesium sulphate.

fif: RALRI 20g BRGNS, 19.5g B H AT HFRYI IR EE magnesium sulfate, PN PMEREAH g, T
AL, WATEIEH R,
DLEPRIREE S E AN T, JEAEE RN B
aiE = % x 100% = 97.5%
\7: ZFREN 20-19.5=0.5g, 5 2.5%; HIREk 97.5% 5745 2.5% &1 100%, FREFEIX 2.5% %4 17E

PRARBEALIE
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AR (2024-October/November 0620/21 Q10) -3 4k
Calcium carbonate is heated. Calcium oxide and carbon dioxide gas are formed.

The equation for the reaction is shown.

CaCO; —» CaO + CO,
225kg of calcium carbonate is heated until there is no further change in mass.

The yield of calcium oxide is 85kg.

What is the percentage yield?

A 37.8% B 47.2% C 67.5% D 85.0%
7
Fiisk /2 CaO 773, 71 BRAHIUERRIE CaO iR, TREEIEEMHF AR 225kg CaCOs0 SERMN A :

LS VA
CaCO, = CaO + CO,
CaCO,5 CaO AREE N 1 1 1, 100 173 i) CaCOHRIB ] 15 56 M3 BiE MY CaO, [Alit:

56
migye (Ca0) = 225 x 100 = 126 kg

X BT, PIRSTERARH kg RIAT, SEFRS ] 85kg CaO, 7=3N:

85
R = 26 * 100% = 67.460...%

B 67.5%, 1% C, AR 37.8% KH 85+225, 7-RFHE TYIR; D 85kg EUEBERE K 85%, AR5HIL
&g,
RS

1. (2025-May/June 0620/13 Q9) -2 &
The relative formula mass, M,, of calcium carbonate, CaCOs,, is 100.

What is the mass of carbon present in 100 g of calcium carbonate?

A 12g B 36g C 40g D 60g

2. (2024-October/November 0620/43 Q3(a)) -2 £k
(a) Tin(IV) oxide has the formula SnO,,.

The relative formula mass, M,, of SnO, is 151.

Calculate the percentage by mass of tin in SnO,,.
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3. (2025-October/November 0620/62 Q1 (b)(iii))

2K

Eggshells are made from a mixture of calcium carbonate and other insoluble substances.

Calcium carbonate reacts with dilute hydrochloric acid. The equation for the reaction is shown.

CaCOg4(s) + 2HCI(aq) — CaCly(aq) + H,O(l) + CO,(g)

The other substances in eggshells do not react with dilute hydrochloric acid.

A student finds the percentage by mass of calcium carbonate in an eggshell.

Fig. 1.1 shows the first three steps of the method the student uses.

step 1
Grind the eggshell
into small pieces.

mortar, ~ Pestle

eggshell

step 2
Find the mass of the
small pieces of eggshell.

small pieces

of eggshell

~
/: = \{balance

Fig. 1.1

step 3

Add the small pieces of eggshell to
excess dilute hydrochloric acid and
warm the mixture while stirring it
with a glass rod.

glass rod

conical

flask small pieces

of eggshell

dilute
hydrochloric
acid

(b) After step 3, the student filters the mixture to obtain the unreacted solid left from the eggshell.

(iii) After washing the residue, the student dries the residue in an oven.
The student then measures the mass of the dry residue.

The masses the student records are shown in Table 1.1.

Table 1.1

mass of small pieces of eggshell/g

2.00

mass of dry residue after filtration/g

0.11

Use the data in Table 1.1 to calculate the percentage by mass of calcium carbonate in
the eggshell.

percentage of calcium carbonate =
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4. (2010-May/June 0620/32 Q8(c)) -3 %%

(c) A5.00g sample of impure lead(II) nitrate was heated. The volume of oxygen formed was
0.16dm?® measured at r.t.p. The impurities did not decompose.
Calculate the percentage of lead(II) nitrate in the sample.

2Pb(NO,), — 2PbO + 4NO, + 0O,

2
Number of moles of O, formed =
Number of moles of Pb(NO,), in the sample =
Mass of one mole of Pb(NO,), = 3319

Mass of lead(II) nitrate in the sample = g

Percentage of lead(II) nitrate in sample =

5. (2024-May/June 0620/21 Q10) -3 4%
When heated, copper(Il) oxide, CuO, reacts with ammonia, NH,.

3CuO + 2NH; —» 3Cu + N, + 3H,0
8.5 g of ammonia reacts with an excess of copper(Il) oxide to produce 26.4 g of copper.
What is the percentage yield of copper in this reaction?

A 27.5% B 32.2% C 55.0% D 825%

6. (2024-May/June 0620/23 Q7) -3 %k
The equation for the reaction of iron(IIT) oxide with carbon monoxide is shown.

Fe,0, + 3CO — 2Fe + 3CO,

What is the percentage yield of iron when 16.8 g of carbon monoxide reacts completely with
iron(IIT) oxide to form 8.96 g of iron?

A 26.7% B 40.0% C 53.3% D 80.0%
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| 4.1 B2

A 1 BEREEAIS T TN AR B AR Y

A=AFAE—REB: 2RNEEFEY; CRmsreKam; 2 iisEd RS [#. molten
BNBABN”, aqueous BAAETK?, MERGEYKFE—HE,

BE BRI EBOA TR AL BN g, fPAHA . ILBRATESE FLS BRTZ B2 S RN
(electrode) ; #¢HEIIARY IR EM (electrolyte) , FEAR(HEFIMEZEIRAEIR: 5HEIFIER
HERZFHM (anode) , 5HARMIERTZEAMN (cathode) . NEAZ“EITEAINIERA N LR, NI
SEHEHEJFN+. - HRARDEMAS, K&FRRIEN, MR,

F—%El: FLEBRF, BRLEEHINET

BEREBIR
e HNER | EikHe-
R T —_—)
PR AR
AEF @ @ FAEF
-— —_—
KEF [T

B OEBSEER, TMEETFERETARIVERALT.

XA MARKRA R BRI 5 Jik 0 BlIZRR S L B BE MR 8l S TR S 1 AR

SEM SR REFEL L, TSR EIAIRL AR, &R SEPBaRZEF; BEIEMHRECE R T,
FraAR At S T PSR AR B IR XIS F cation, #OARIRAMIRS]; T+ X IUFA
1 anion, #IERIFHNRILS], AR FHEF RNERRERMAN, FHEENRE R4 BT EHECR R,
BT ARG, AN E L BRI AR S RT R R,

F2HOAWM, BTERTRERARALE, W& BN ENIIEEEMMSERNE, TREEENY
Jiirh B EIERS, A REIXAERH TRISE R, L BA TOKMERE TRES S, JEAZ PR 7282
LS,
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BFARKMEFE; BUEAAEENRIEFEE

ONCRORG @\\ O
CGNORONO O "GO

B BFEREMENHEIRED AR IE. ABEFHYAES
BICRYIET W, HEEREREND RS BEEX—UFTN,

P [ — RS TP IR ; BRSNS E 1, AR T T,
151 (inert electrode) S 7 @IZ5 2514 N ABHE SN N BT EEAR, % platinum, FF5 Pt, PAAZA carbon
B8 graphite, 75 C, BERESH, NATEARERENLRHENEEBRN, BB FEERR
i, NREF VMR ZNR, FAEFTA B Y)E ik, AR AR, SIS RREIE, A
B,
iGN, HERIAALER D), lead(IT) bromide /& PbBr,, Hi Pb#ll Bréimk, MG Eisk, 1LEF6EW
5, BB G Sz .
P2 T MRAM, 152 2 DNEEFEBCNE Pb; BriZmfEk, KEHRFBEEBONUE T Br,, J/K PbBr,
A SER T, FIEAREERES,

FARLRIER(I): F5IAPb?*. Br-, FBIRPEFERERT

+ FE1R - AR
BrARB S | a1 & ]

8 IRIK B PbIHE
I

PbBrz(l); F&7k &
PEi%: Pb%++2e-—Pb
FHA%: 2Br- — Bra2 +2e-

BEFEk iR B AR, FARIEE AR, RAGRERE, BB F+ES R EZ],

X =S5 =Y 2 RAAR RO BRI RH A 6L s A N W 5% 2 RA AR L ERER K (< B BT, BHAR AR L AR S
K, FRARIRE NETR] U, (REEZRER, NSRRI ESE IS, “BTE
P 2R, T RNIRIEE,

EREERRIE R EER? AE ¥R (ionic half-equation) , RifR—1HEMRII RN, e
RFBE—NHEF, HAEA-1, FEHETIUER (reduction), HKEHTIUE (oxidation) ., FTLABANA
AR, BFEELD; EtkkERL, BFETELIE, XBEHBFE XPHANENIER, TNRERE
BN RPEE A
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¥R RFETIE, sREBAEETE

PAtR: [EIBRF=1ER PR KEBF=21
Pb2* + 2e- - Pb 2Br= - Brz2 + 2e-
A BT +2-2=0 A ERTE -2
AHE0; PbigAl G -2; BriyA2

BFEH-1BEKIF; the F M —aFTERBME,
EREeEA, Akile TG, FERABF FMRKREF.

[F]— XK FE PoBr, LRI AR, 5 BN e ERRIC SR A FRISRIER 2%,

Fera AR 7
Pb% +2¢” > Pb

WILEHE 14 Pb; M+ SHANETFI-2 188, SHEACN 0, SAMHE Pb HHF,

BE;%%B‘Z]?E, zlttfnﬂﬂﬂé—n'ﬁ?% 2Br, ZEMIEEMN-2, A 20 jErMmH -2, 152
" > br, + 2e

BFSRF 5 AE TR [ IR 2 o J5R GL FELAr,  IHUBE T B I AN

S RTTRAREERE TS, MURREE: SIE T, ERM, BEXNNMITR, REET
ARG R EE, B FERRKE RN AERE, XEEP R E B, NMAERNK, ME
IS

TR REEMERB S BIBEFERTY)

f51: MgCla(l) 5. Naz20(l)
Mg?+ — Atk — Mg Na+— Atk — Na
Cl-— FAtk — Cl2 0%~ — BHt% — 02
Mg?* + 2e~ - Mg Na* + e~ - Na
2ClI- » Cl2 + 2e- 202- - 02 + 4e-

REK. RBEESEBEF: FREIRERIKEH:,
Yﬁbi‘ﬁlﬂlﬂi’]uuﬁ ARV NRMG; XEFEZRES IR,

BB FRIER HIR, BRRIMSTER, TOKEAHRR TIEE A FE AR,

BN, s MgCLAA Mgzl Cl, Mg fEFHRS 2 7, EmREE:
Mg?* + 2e” > Mg
CI{ERHMR L BT, ERER:
2CI- = Cl, + 2¢"
HOCNIERNEMY), S TR 0, 5EEMR OH T F, BEK—1 0,, AMJeH 204242 1 0o; H
5t E%ﬁjj —4, ﬁﬁWEﬁ'ﬂ%b de:
=0, +de”

B AR R ALY, (5% < IE,  FAer S I 2R EL -
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4% molten &2 aqueous, BT S&IIE. k. R —TT ey ARSI E T FHREHET,
BHAR IR HL 5 5 R KRl A TN ELART
(2025-May/June 0620/42 Q3(a)) -1 4&

This question is about electrolysis.
(a) Complete the definition of electrolysis by filling in the missing words.
The decomposition of compounds when

or by the passage of an electric current.
R R B FARAE S, eI 4 N onic, ENESTALAY., FIMESTIEAA%ME THE
30 AT molten, BIEFIIRAS, B¢ in aqueous solution, BITE/KIAEH,
=AEERICN jonic; molten; in aqueous solution, FEREEREUZ: HFE AL TERIKSSOKA R AR

] DUV BUE L, (X — 7 fid 75 20T F i,
(2025-May/June 0620/12 Q12) -2 4%

The diagram shows a simple electrolytic cell for an electrolysis experiment.

Three parts of the electrolytic cell are labelled X, Y and Z.

Which row shows the correct labels to replace X, Y and Z in the diagram?

X Y z
A anode cathode aqueous salt
B anode cathode solid salt
C cathode anode aqueous salt
D cathode anode solid salt

fi#: JeBEEPETENRME, NG IL, X e + BN, FTPA X S2FHMK anode; Y $EMAITH-FIEEAR, A
PAY /2BAMK cathode,

Z AR B AR T, B TIXRRERAE, HAP B T EEIE R3], aqueous salt FRoRFRKIBIR, TFE 5
. solid salt BEAER, HTFEIEEMEAENIT, F6EPUXRhT B S i,

IRl [F] B 7% /& X=anode, Y=cathode, Z=aqueoussalt, }% A, B J{IRASEEEASEL; ¢ 5 D HEHAD
FAR A FRAT T, 31X B = MR R — 1T &R IE Ao
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ABSE i)

1. (2025-May/June 0620/13 Q11) -2 4k
Which row describes the electrolysis of molten potassium bromide?

product at anode | product at cathode
A bromine hydrogen
B bromine potassium
C hydrogen bromine
D potassium bromine

2. (2025-May/June 0620/22 Q10) -2 4%
Molten zinc oxide is electrolysed using inert electrodes.

Which row identifies the product at each electrode?

anode cathode
A zinc oxygen
B hydrogen oxygen
C oxygen zinc
D oxygen hydrogen

A 2: XA R. RESBIRMEIRF AT B

PR A K AKIEIRER T IR IR 1, IEEKA S, HE&/D B OH; IR, B

z:E& azib%’%ﬂﬁ%&o HZ2EE T, OHZEEM, KIEHEN EHrTRES IR, FfAE £ NaCl(aq),
ARERF Nat, CIHEHEHK NaCl()AY =9,

AR Z 7 RBKMEENF, FEERRGRIEEEZR
NaCl(l): /8. Tk NaCl(aq): AFK
B3%: Na+. Cl- HEBEEKIDEHY. OH-
ERFF%, REFRELG)

A KT, ()F(aq)PRE T BIRAISMR YR,

KEDEH, OH; IR, B XS E FRIIRE, EH MR THI28R R,
R HI =R BRE 4. WM, HRE S EE. 9)"):%\ IR S M. B i A £ 2
FER, HEORTEE E A IR, WA AR SR AR SERRSRRRIE R BRI, BRI AR, ARE
— RS R R SRR A — A 5
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TERARY, ZHERSEITTIG RN HAASNRMATRLARATER DS B K. B Na, 5 Ca, B
Mg. %8 AL %% Zn. % Fe tLEIEIR; i Cu, R Ag ELEARTEIR, TEATIE T R/KIEMRAES, Ai—
KA FAAENER H,, NREGIEREE—HERIE Na 5 K; Cu>, AgIAIf5HL TR Cu B Ag,
RS BEEMNE R RES 9 ZRJT, ARUTHRANELUHII 5,

FEPETERIA, IREVSAR, IR eI KIE R AIZE R CL,y 1R BBl I, CI'y Br, I'AYXE T
(halide ions) , FRESTNTSHERZED T Cl,y Br,. LIRE . AGFRICIERAFHLOIE XA
AW, IR EZYEN 0,; NEREEHRES HAY dilute, MERR SO 2 FIFHIRIR NO, 1EIX HiE
AR, BHAMERFERRAERES, mAZ TR .

FIRRSHEBR, B2 5RERRS R~

UTRAERMEBR. KEREBIFH

[Aik: EREEREH2? FRIR: MZFEEZ02?
Cu?+. Ag*—Cu. Ag RCl=/ Br-/ I8

Na*t. K*EELEREF — $[ZCl2 / Br2/ I2
FER, KE54%RH: BLETHR AR - 02
ERFRAYH -t AT 4 A H> IREREL. FHEAERIAE — O2

ECUNERAR, FNERESERERBTFAMR, TEEE "Bt

W, M YR AR H A AR 02, SEPRRNIESIRIE, FAR AR ESR AR,

ttzfisc;?ﬂ lgaCl —?ﬁ NaClZKiA . M#EAE7K, Na bb HIER, RIBARE A H,. @ H & I HE 8 :
*+2¢" > H,
K NaCl IR A S PERI AR AR RS
2CI = Cl; + 2¢”
48 H BRSO NaCl AT EE I 1 FUARIS,  BHARAZAE R O, 7 SCHIWT, IR, FREZ 2 AR Y FH

=1, REERAMR A,
RPLZENaCUARIRE: BRIRAER], FEREZE IR

ABR AR
+ PER - A1k + PR - FAtR
=3 & & &
#NaCl(aq) #NaCl(aq)

FRRY: 2H* +2e- = H:
PAMR: RES2CI-REBF; MHITRELRHFERR .
FEIE R IR R, REAORIEAR IR, CERE AR, FRRWE SRR,

WRER K ELRRS, PGB EA0E, FIREIIEARIE;, ERENEREFHS G, B NARS Nars
OH-, B NaOH &, ShE,
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oKD FHIRAN R, FTAEHECREZK, 1 OH B 7EA I
2H,0 +2e” > H, + 20H"

Eﬂl‘za}l%ééz H%thﬁ@iiiﬁ, TREMEIERERE S FHIETEC
*+2e = H,
PRANE R A 1 Nat 5 BOELENT H <88 80,
HEMMR (dilute sulfuric acid), H,SO,(aq). ARG S HET; FIEMEEMEMER, FAINERES,
BE;E}&I%B‘Z’%Z\?, %ﬁ*&i’aﬂm%é/ﬁf@o BN
2 = 2+ 2
FIRFEE R, SAREHSYRNERIER, FTAEABRFZEEAM 2 5, XNk EIZR M RE,
REHET N bk = A4 B 2 S,

WIRER . Ko fE, PRIRESSRRESBVATREEA2:1

MY E LTS E
H> PEt%: 2H*+ +2e- — H2
243AKRD . BEA%: 40H- —
020 1f7 2H20 + O + 4e-
PAK — FER +

BE: 2H20 = 2H2 + 02; SUMATRLLERIRRE TEEH.

R R R R R AR, ANRHEMRKE; M H.SO et SRS, MR,
fan, FRbiER AR, [FIRFEESRERE] 12em3%& U, BOM R 24cm3& R, SEffiE R EMMNK, SUSHER
e, B H.:0,=2:1, MIRIRIA RN, A BB E T, MAREEIINMERS —MR)E, AR R
A AR CTEAGS: S OBRIBARS RN, SEHKEARRER, [UEREOSRIWE A,
AR R IR 25, CuSOL(aq)YIE Sk B Cu, (HFHFHECO SRS MR AR, AR A :

Cu? +2e = Cu
FEM R LA AR 2, FFATTAR RIS B, FH KA SSRFAE R 0,, AT e <G 18 MERH A A
Wb Cuz, BEE Cu RNWEE, WAk, 70 RN T IR,
R EEAR A AR, RHAR AT 1S 25 I G

Cu? +2e = Cu

PRI A B R R LT, K Cu?:

Cu — Cu? + 2e”
TRHR R R F, 229, e, FRAABANA Cuzts ARSSFZ RN B 2 B FRECN, BAMTH
FERY Cuz HIFHARAE AN, Bl AARRIZE A N IR B AT,
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CuSO4t8[E), FERMEIRZECu*+BERIFEIHTE

1% R T EB AR
+ PATK - FA1R + PATK - PAtR

Pt/GR Pt/GE 5 5
0
O
O

@) — &

- EEFHEX BBEARE
FAARFECU*, BHARFHMCuU> PAtRFECU>, FAPARZFEHTE

[AIRIEE; PRIRESE PRIRIGEE ; PEARRIE

AE: Cu—Cu**+2e- 5Cu**+2e- - Cu et k&

PEHETN CuSOIKIEIR; FihFIR Cuz MEHIRAN NSRS AIBAMRITR, I IR IRFOR IR,
PRSI ERAIWT: <BANIE B fEIX N E CuSO, SR AR, ROWNE AR “TARE (kR
EHTIXEAK Cox (IPETERNTT R, TRERE WBANRAE T, ek A — e i, traeitimi
WG R E BRI A MY A A
IKIE AR SRIFET R, AT DAMEE H # WA OH TERBE , #)5eifiE N 0./ H,0; 40H & 4 1

O. 4/~ H, AN 0,/ 2H,0 A REMF H FEHHEE,

B MG -4, AP BE 0o A MK 407, 152
40H™ - O, + 2H,0 + 4e”

TG, FoRBRR LR .
IBOH-EaS+ 12 KERF, BiHEM

HLHRTEFY). 02#1H20

40H- -» O2 + 2H20
M. 0=4, H=4 =M: 0=2+2, H=4
EEf: -4 AME R0, ExMe-

}

40H- -» O2 + 2H20 + 4e-
A S EBREEE-4; BFEAMN, FrILUXE&K.

A M EEkFRIG A a2 R, AE OH IS BUER A+ 07,

#i 7kﬁ¥i‘éTl‘J*BEl$&$ﬁ}ir‘ AT A ik
2H,0 = O, + 4H" + 4e”

PIA R T8 5 SRS, ANRER AR E Y 0 R RIFE R E A4 OH RY RN ; AR T
A B & ERLF A,

5 iE8 H B, state the product ZEY)Fif4FK; describe what is seen ZA] WIS ; explain B4 T
MRAIRLF 2, A REESNEAZER, 5§ HE TGRS TR,
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BNHMR. YIFRBT. HORRERE: EENR=H#FRNSE

B RIR PR LT ARRE
EES H23(02, REHS ABRZKLF1E PR R KL
TiREER $ACUT Cu**{S BB FALACY
AREGTE Cu+ AR EEREAR BOHREE R SR

I HBRAKRFLRIIRIG; OAHNEAREM, CLERBETHER,

SR, SEBRRETER; RO ERRKIFRAR Cu?,
fan, F RIS CuSOFARHIRHNE U2, FHIIRE; HRRSRZEMN4, 5907 #HIA
BEN 2R, FeCu EIRIGEFII, EIEMERBRAANA Cuz, B DU Cuz IRERL . X
=RIEE D BIR RIWEE, AL TR

Jehrti aqueous. concentrated/dilute FEEARAARL, FEIPAIAIFIMN, CuSOLMLIIEEE Cu /& &)
ANEL; RIBIRSEE G, R G, R TS A,

FERR  (2025-May/June 0620/42 Q3(b)(i)) -2 4k

This question is about electrolysis.

(b) Electrolysis of aqueous copper(II) sulfate is carried out using the apparatus shown in Fig. 3.1.
The electrodes are made of platinum.

power
+| supply |-

Fig. 3.1

(i) State whether the mass of the cathode increases, decreases or remains the same when
platinum electrodes are used.

fi#:
RZG CuSOKIATRFE M, FAMRE IR TR, RAER:

Cu?* + 2e = Cu

A R ARG FE B R T,  MONVALRR IR,
WA RA R BGIRTR, BN SHERE, FrLERIBEEN, increases, KN
WA AR A R AL, EERTRIAHES S RN, NRRREAREE I TR,
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FAEAPR  (2025-May/June 0620/42 Q3(b)(iv)) - 3 £k

This question is about electrolysis.

(b) Electrolysis of aqueous copper(Il) sulfate is carried out using the apparatus shown in Fig. 3.1.
The electrodes are made of platinum.

power
*+ supply |-

Fig. 3.1

(iv) Write the ionic half-equation for the reaction at the anode.

fi: Sohhe AR IXBEIYE CuSOKIBRAEIREN, FUE2EER, A5 Cu— Cu?; MBI ATEIX
AN, AR FARESR, #BAREHN OH B, YN 0,81 H,0,

SR T, 40HH 4 MO R4 N H; AWM O, +2H,0, Eh2+2=4, | N4, ETEEFE, AL
R4, AR RSN 0, FTDABLEAIBIIA 4e,

SERE TR

40H - 2H,0 + O, + 4"

RIGEE: Wil 0=4, H=4, Hfii=—4, HTHIELL, EFFRRBEREETHENL, RE OH ~ 0,2
FINREK, REFTHE T
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IFERY  (2025-May/June 0620/42 Q3(c)(ii)) - 3 %&

This question is about electrolysis.

(b) Electrolysis of aqueous copper(Il) sulfate is carried out using the apparatus shown in Fig. 3.1.
The electrodes are made of platinum.

power
*+ supply |-

Fig. 3.1
(c) The electrolysis is repeated using copper electrodes.

(ii) Describe the change in appearance, if any, of the electrolyte when copper electrodes are
used.

fifd: JCIRC)RIBERIE: HEECRAYEH MR T8, AREARSEE RIS MERHAR BT 25 1k
m?mﬁﬁ@@¢mcw,m%mmm%;
uz* + 2e"—=>Cu

HABEARE A R AGHTEY) Cu2*:

Cu—>Cu? + 2¢”

AR — O H AR B 2 DT, BT DABAARIH AR = 5 F B AR SF R AN,
CuSORRAI I R B Cuz; HIREEABEM NEALRES, A AFEARTRISNILEA LML, no change, 1/
ORI, BARTER I A B RRal— e 2k, REZEERARX MR,
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ABSE i)

1.  (2025-May/June 0620/42 Q3(b)(iii)) -1 &
This question is about electrolysis.

(b) Electrolysis of aqueous copper(Il) sulfate is carried out using the apparatus shown in Fig. 3.1.
The electrodes are made of platinum.

power
+| supply |-

Fig. 3.1

(iii) Describe what is seen at the anode when platinum electrodes are used.

2. (2025-May/June 0620/11 Q11) -2 4%
Concentrated aqueous sodium chloride is electrolysed using inert electrodes.

What is the main product formed at the positive electrode (anode)?

A chlorine

B hydrogen

C oxygen

D sodium

3. (2025-May/June 0620/21 Q11) -2 4%

Concentrated aqueous sodium chloride is electrolysed using inert electrodes.
Which equation shows the correct ionic half-equation for the reaction at the anode?
A CI" +e - CI

B 2CI" —» Cl, + 2e”

C H > H+e

D 2H" + 2e° - H;

117



4. (2025-May/June 0620/22 Q11) -2 4%
Dilute aqueous sodium chloride is electrolysed using platinum electrodes.

What is the half-equation for the reaction at the cathode?
A 2H" + 2" > H,

B Na'" +e — Na

C 2CI" » Clp + 2e

D 40H — 2H,0 + O, + 4e”

5. (2025-May/June 0620/42 Q3(b)(ii)) -2 £k
This question is about electrolysis.

(b) Electrolysis of aqueous copper(II) sulfate is carried out using the apparatus shown in Fig. 3.1.
The electrodes are made of platinum.

power
+| supply |-

Fig. 3.1

(ii) Describe the change in appearance, if any, of the electrolyte when platinum electrodes
are used.
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6. (2025-May/June 0620/42 Q3(c)(i)) -2 4k
This question is about electrolysis.

(b) Electrolysis of aqueous copper(II) sulfate is carried out using the apparatus shown in Fig. 3.1.
The electrodes are made of platinum.

power
+| supply |-

Fig. 3.1

(c) The electrolysis is repeated using copper electrodes.

(i) State whether the mass of the cathode increases, decreases or remains the same when
copper electrodes are used.

A 3. R BRHE R EEENEREN

FiP% (electroplating) JEFIFFHRE, EMFRETTN —HZEE, FFEDIFREERI TR,
RELR T —MRJE, AL AMGE SN, BTSRRI ERIETRE; SeRERHRZIERECE Y SN ik, F
it (corrosion) JZ</& 5 AN R N TTIZRHHIAN, ESEREANBDNZERE G2, K,

B ERYVGRETLR—ES TR

BER

I

E’—Tl V)

RERMMF
ELERIRFTIRG

IMEREE ; SERIRE AR m M S 1R 1%,
BRENESRE. NEESE; BERETM LSS,

BHEBOR TRBEE; SkigIsitrsm, MamRRoRRRE, SFRRERTT .
SEERTIARESH, FitREEREIArL% N REN, EhAFTIERMIHFER, HRHE
TR, JoPEREZEERRE T2, NMEEZEERY KNED AT T isE,
EFEFRREE? i EREDM L, EILERT SRS AV RIS R IR IE 2
IHEHIR TN, O, TR R R R B, FEEH &R %R & R, R
KEFHIANET, IARYIAREASEFEREER, #—2HEARRZEX E RO A AT Z,
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IEERRENH L MGeIuRig, EREF

BEREBIR
=+ | L=
eI BRI # BafE: PRtk
AR NB FEFHEL
—_— —_—

iR SCu**HICuSOBR

MIESR . EFAAgPRR. BAg HAR; M IIER.

FEBT K IR AE B Cu #h FTREIE TR, GEikFRm Cuz ARSI =,
Blan, %0985, SelEEI A ERE, BREMEMANR, FRZ6E0HE, WhEERBIRTK,
FHEIER, WERA CuSOIEM,
iﬁé@é, 2Cu2+T£C%N)#%%Eﬁ?éIJEE% TR LT AR Bl 2 -
uz* +2e > Cu

HABHAR AW TR 1

Cu — Cu? + 2e”
JE RN (A S B RN A, (TR S B IEAE KT, AREFR N FETE,
BONTEERIN, PIPHERAMN, (ERARHREIR Ag, FFEEHE Ag HITATR, HIGHARARIR silver nitrate, AgNO,,
KPR AL Agr, BN N :
Ag'+e = Ag
PIPFIR SR ZER nickel, Ni, M2, POUEHEEME; PER B ERAIEE TR E

BRE—0: ARMHLS, RRTR, BRACES

FRPATR CuSO478 & FEEAR

Cu - Cu?+ + 2e- Cu**—#hb N\ Cu?* + 2e- > Cu
A TE > —INEEHE > TIFBERTE
FR=ERLV BEEEARREF FREE

X EEE AR, RAEMEAR, Cu>pRERX M FERIR.
EMERE. HEBFHRECNES, FE=IE TARER" BoEE “BeZk” .

BSKBERA MR, SRRE T, RATIREIGEIFRRE.
=AM e, PRI A b, AU tHBIZAR ARG L ; HA P AR AT IR NTAT,
Bt DAZE, JRER; VAP EY Cuz —IOBANIERE, —IAmRSEEAA, BOEEARNE, PAREE,
WAREE, IR AR AT DARIN ARz, e A2 BARHE R RIIETT,
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Fe R ZEEIRh SR Wik, BEREFEENR, BRSEEEEE . FE2RlREEY
TR, FHRREATERE TR S,

(2025-February/March 0620/12 Q13) -3 £&
The diagram shows an experiment to electroplate a nickel spoon with silver.

power supply

| ___—nickel spoon

electrolyte—___|

—

Which row correctly describes the positive electrode, the negative electrode and the electrolyte?

positive negative clectrolvte
electrode electrode y

A nickel spoon pure nickel silver nitrate solution

B nickel spoon pure silver nickel nitrate solution

C pure nickel nickel spoon silver nitrate solution

D pure silver nickel spoon silver nitrate solution
fife: W H EHEBRA R AR, SEMFRZER IZIAER R . £ b, BRI iz T, ORI, Ag
A REE H RS I H T ‘
IEARAE AR pure silver, fEERAWIEAK Ag*:

Ag—=>Agt+e

Eﬁlﬁfﬁm%%%{%%ﬁ%’%, A DAE FHPRERIA T AgNOs(aq)o BAM HAYERAIZRE &4
g +e > Ag

IXFERA SUTREIERAT b
=MACERIRB N IERAR, PARERA), FEBURIR IR, £ D, A 5 B SLiER S IEAGH C A REW
REW; C BINEX T, AHERENRSRAER, NREIZATRIRH T B Ag,
JAPSESY
1. (2025-October/November 0620/13 Q12) -2 £&
Which statements explain why metal objects are electroplated?

1  Electroplating improves the appearance of the object.

2  Electroplating insulates the metal object.

3 Electroplating makes the metal object more resistant to corrosion.
4

Electroplating makes the metal object softer.

A 1and?2 B 1and3 C 2and4 D 3and4



2. (2025-May/June 0620/21 Q10) -3 4%
The diagram shows the electroplating of a steel object.

*| power |~

]

steel object
copper electrode

aqueous copper(II) sulfate
A student makes three statements.

1 The steel object turns a reddish-brown colour.
2 The aqueous copper(Il) sulfate changes to a paler blue colour.

3  The copper electrode becomes thinner.
Which statements are correct?

A 1,2and3 B 1and2only C 1and3only D 2and3only

| 4.2 SERKIBH

RAIY 1 R SR B L AR S 2

SERLENM (hydrogen—oxygen fuel cell) S5 E N TaE R EAIL A RERE A FERE,
RGN EINPIEEAERE, fuel TEIXH MR, IEERSUEANER; FAMWFHFEMEN, KU

i, EAREEARN —REUKEEE AR E,
E'\I}{iﬁ_‘??)@}il\%%% H.fl 0,, ME—{L /2 H,0, L5 BH:
2 + 2 - 2
O 82t 2 1 0, FrbAGMIT 2H.0, IXAEAMA 4 N H, ZMIER 2H,, PRz :
2H, + O, = 2H,0

SR B S /RN 2H2 + 02 = 2H:20

RE4: 4H. 20 ME—LFErE4): K
HEEEREENL, TS —MUFEMER; H0.238 S, T=EK.

B Sk I B SR BRIE AR RIS FBOIER:, NI E S RE,
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H,0, 21 &t hydrogen peroxide, 5 H,0 NFl; NREN T /05— ZEk, BRI ™) 40K H,0,, B
REERERAVIMIES, 2% —Mb2r=Y, KRtk Z2ME— =Y 5 RNt FRE i i — 25y
AFJE,

BRRHRI T2 REHF B AL ? T 1 A — Mot e e s B, IX R Bl 2 SR TR R T JEH
THH RV HEld, BRSNS Lt FH fds. EMILHT, |SEIk BN RIRRTHE T, &
JEFI H—E TP, 2R N 5 E [ FRAA AR, (S AT HE — 0 S N RE B A% 45 S M F FEL 2R

CFBe NEERE: MARHTEEN, BFEIMBRIETI

S IN=F S )
= 1 S +
BAH: | HiNO2
(3 B G:BU i >
it H20 -

TE B F AR Bt FE(EEH, BFEINEEE,
R Ho. O REFFELA R ARV L FREE B —H 08 il

Bk IR TAFIK I BUR. A HOERS N SR iR, ARER T S B B AR
TEEURIR B B, SRR T
2H, = 4H" + 4e”

SMISEK B SMRBS I, FF5 HARUK:
O, + 4H" + 4e” = 2H,0

AN, PAERE 4H 5 4e Hl0H, 1S 21ERM :
2H, + O, = 2H,0

HOEIE R, RSN, ARE e TR BRI R — S5 E B

B, BAAAUARA X AR B SIE IR, FfF R SN EERIE RN, PR IE, FAMER G R RRRRL
ithE M, MK TR R, MR T RIBARGR IR, A ZHE BRI I HE ]
AR M, WSREHEE TR, IR, SRR Bt e tifE R,
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HHAREE TS ). EBRRFERIEE, MARIEMRN A HB

n BN
BTk 2H20 - 2H: + O: B

o Tt EERE
KAR R 2H2 + O2 =» 2H20 —

MESRNABER; KRB, BRMEMIERGTEER I FER.

PHEEkFOREER A B (LE P BRI R Y LB 7T Tl
fan, & DAREEFERAE, UKERER. |, XRER;, HEREETHAEE, HRIZK,
FEXPOMIERL, XRBERIHM, SeEYIRMEERTSL, AR, NRERBEH A MRER,
577 gasoline B petrol KA ELAZS, Sl AT, ITHZ SWYRATREY), Bk 2774 Co,
FK; AR FE I AT REF A A FHI— 8K CO, FREMIRI M I AE R B ROk, A S
AIIXAN R BLAFET CO,, X2 BARRAIIL A

tbREm AR IBERNHMSHIE. Ea0H

S| M (ER FUBATHN: (ERE
2H2 + O2 » 2H20 BRI
W—F =K FE4ECO2#1H20
B R N A4 CO2 MR FE2IEPIREF=4£CO
AR R B MG RN 5 i

SHUEERAN . BEERE. KRERFESE. Mot
I EEEHIRCOEURTREI S8ER; FRERBEBRINEFR 2RI,

EHEREE R E IR ER,  NHER SRS E SR, AV A S N EE 7 3
AWNEIBZR S — TR, EAEFEM LR NERER, BHTFESEEEIRLE, RENES
i, EELHIR N2 RARHBUATTIM EMEE T, AR th =R, IX AR LT I AT DA BHAY
M, &R LTI AP ATIESE ;. BARL AR S G RIPEEAa R G R
KEX P EAETGHEER T TG, AR REGS ) —Ra e, i a] UHA
[l RN IR TS, %2 (hydrocarbon) /2R &Mk, AMMITRIVMLEY); IR REII A
HlE, EIXANET A2 (fractional distillation) , 7L R ZE R EERC AR, 2YHE
7, PREEFHER T ERZR K HACE RN, JEHAE AR SRTIXMIIRE, AR
XA,

R R A HETRO FR il S, 2 8 AT T Al S0 AR 728 CO..; FI AT AR RE R FELAR/K IZ 55 — 4R IR 12
(K] AR FRIUBATIN A2 CO, " NRE E 315 il MHIBE I A A e id R 4 Te e



HEREE —TLEka, 7] A Al 2B RIR A RIE, LaE: EMisiTh, BEiE—r=Yh
K, HR N A4 CO,

RAUE: RREUEHFEREMERE, RILFREREE, WEIMESHE, oM, WA EA TS
T, A AR

TR AT, RAEBUKIIRMTTA, BB SHEEE, T RN, 25
FEFRAHER, ISR S R

TEGER  (2025-May/June 0620/12 Q13) - 2 4&

Which equation represents the overall reaction that produces electricity in a hydrogen—oxygen
fuel cell?

A H; + O; - HO,

B 2H,O0 —» 2H; + O,
C 2H; + O, - 2H,0
D 2H,0, - 2H,0 + O,

fi#:
%ﬁ#%g«%%ﬁ gﬁn O FF XML, F=YIN 7K, o5 B2R:

2 + 2 g 2
— O 2t 2 0o, AT 2H,0; TEAMIEE 4 N H, LAMNWMTE 2H,,
Sl RN

2H, + O, = 2H,0

FRDAE C, PRIAH I N4, 0¥ h 2,
A BEI R SIS H,0,, VREMHEER, B B2/KAMERESR, HAMk; D Z2EEhENE, 2
PA HLAD O M JEORH R LI 2 B

(2024-October/November 0620/41 Q5(a)(ii)) -2 £k
(a) Hydrogen is used in fuel cells to produce electricity in vehicles.

(ii) Give one advantage and one disadvantage of using fuel cells instead of gasoline in vehicle
engines.

advantage

disadvantage
fig: FEER: AKZHEMR N ME—EY), BTN CO, JE3CA]E “Water is the only chemical
product.” {RHIER, A4 CO,; HS OME RN AWK HFN O, [AHIX B ¥ 72 5l A B RS,
HERR: SAFRESEET, BIAEEERNE, @ FEREL, BEMEEE, 52505 “Hydrogen
needs to be stored at high pressure.”
— I RN — TR 528 B R, AN SR S ZI 0 R 3 B A HE B i R 2 15 2 B0 58 FH P ) it
5 il iE S SO B SR REIRATS FT REFAE CO,, REY KA NIRRT HET



ABSE i)

1. (2025-May/June 0620/13 Q12) - 14k

What is produced in a hydrogen—oxygen fuel cell?

A hydrogen and oxygen
B hydrogen only
C carbon dioxide

D water

2. (2025-May/June 0620/22 Q12) -1 4k
Hydrogen—oxygen fuel cells can be used to power vehicles.

Which statement about hydrogen—oxygen fuel cells is correct?

A The equation for the overall reactionis H, + O, — H,0..
B The only chemical products are water and carbon dioxide.
C Chemical energy in the fuel is converted into electrical energy.

D The hydrogen used in hydrogen—oxygen fuel cells is a fossil fuel.

3. (2025-May/June 0620/21 Q12) -2 4%
Which equation represents the overall reaction in a hydrogen—oxygen fuel cell?

A 2H, + O, » 2H,0
B 2H,0 —» 2H, + O,
C H; + O, > HO,
D H)O, > H; + O,

4. (2024-October/November 0620/21 Q13) -2 4%

Which statement describes an advantage of using a hydrogen—oxygen fuel cell in a car compared
to a gasoline engine?

A The hydrogen is difficult to store.

B The hydrogen is highly flammable.

C The hydrogen used is made from hydrocarbons.
D

The only chemical product is water.

5. (2024-May/June 0620/23 Q11) -2 4%
Hydrogen—oxygen fuel cells and gasoline are each used to power cars.

Which statement describes an advantage of using hydrogen—oxygen fuel cells in cars in comparison
with gasoline engines?

A Hydrogen is a non-renewable resource.

B Hydrogen is produced during the fractional distillation of petroleum.
C Hydrogen—oxygen fuel cells do not release carbon dioxide.
D

Hydrogen—oxygen fuel cells need electricity to work.
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| 5.1 5k BIRSEEE

A1 BRRS RSEEEFIRTHR. TAFIELEE

FAS N AFE B KR, BB AREIRL 7K, SeilEiEfE & ALY IR & Y B Bl o)
E: ATERRMAANNSE, EEATRUEK, BTSSR REMIMNEBRI TR, REEBEFEZL,
A M. exothermic reaction HEFNEAL LI, RIS 2R, BEFH S, IR endothermic reaction
ME IR, JEEIRERR, TREREK IR HIi &R 2k 18 A& 4 I S P X — 1 i A

BRERUYRSBRESHE

U exothermic % endothermic
RET YR RET IR
NP MRS R

1 g I M

AENk. BRHES ] ARk, BRRTES ]

RERE, BREAS KREME, RERKR

FHEMRERR, BFIEEETREZREE,

Hk TR R AEB YIS 2 R Sk N EYIRIIEs 77 .

[Klt, %&% the surroundings become warmer, 7G5 N [A] J& A "; B F the temperature of the
surroundings decreases, FL7CE “[ N M JE BRI, ANEEHE RN IRIL T GE & H R B BEIAHR, RNIkS
RER B R MIX—1,
AE & B )UERERIBIX A H? MY reactants 2 G AIYIR, 729 products /& N G TR, A5
energy HERGIXEEY)RIIRE R ; HHH progress of reaction T H R MYIEIF=YIHIEE, IFRALELLZ
DFD, BRI RN TR 2R AL Y
RIS, — & RERLZER, RGBS T IFIEIN R S VI HIRED . WA, SN ) B JE] B EY
RRER, BREYRIRENE T RN, RGN, REMDNEER, FERBMZ%E—/ K
P I s < = A
AR RSN KE AR enthalpy change, 100 AH, A Rk, H Z2RRIIES; XEHARMNETER
RENZE RV, I ETe &)q i p) T E:

AH = FZYIHIRER - RIVYIHIRER
RN AR, AH i, RN ARSHS, AH NIE,
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REEERILBRNERRNAE, FERESE

B YRR R FYERE
4 s
A A N
R =
AH <0 AH >0
| e R
BRI ] R R ]

AH = FYIREEE - RNYIBVEEE

MNHERER, MR RNAHE; KL BN E ER R REE A b, X B R 2 W /1 J5 R NRED
Blan, Ytk BYIE, SRR AR M E BIBGERE, FEIRE R, ISR, A5 E ER
& BT, SRR, B R NYITE b PEYITE T RIEL, XM SRR SR Rl — R R IE RS R AfE,
FLEEA HEMN N REL, A AR AR E S — B, R YR FRfER, SR> A —ERER,
AATRER N, X ARBE & 2K TE L AE activation energy, 10M E.; AR a 2R H activation, f£E L, E,
MR MY RER B BB R m R, fisklAl b, B5 AH ERERYZ SR,

MR N EIETRRY S E 2 & fLaE

TR R

R4
REBgHER i RS i
E. IR S 5 IETR; AH HiREE S 545,

MEEHT IS TTRER . IR AR 2O REBIRERS ; TSGRV B 1 AT RERR B JE mUBRBINEA REPA B 4
EBENER, ST EBAE R MR R 7T 5 EEAER, Sef YA BT, PR R R
TEMZRER LT7, MHIZOERGEE R, BTN R AR B, I R PIERIa)_EEIETH; R AH N A RBP4k
Rk, BRI AH AR, PR AH ] b, BIEEEISEAERE, thEe Rt s st RE KT
LN VA=R]Y )5 68
TSI RE S IF RN FE 70T R, S REL R EBSRER, IBETEINSIX —sE R NI R AR
{EORE O I VU m] AR IR 2 RE R, Pt DAREAN R NATY RTREIFH I A REFE 7R Z e TG (L RE A AR
REN R BRI
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=NRERRE: BRI EERTE & LEERIA /)

B R Z: i AL B
A A A
1004 1004 1004
80+ 80+ 80+
601 /T\ 601 ? 601
404 —"----- 404 —L------ 40+
201 ¢ 201 201
Ea=30; AH=-20 Ea=50; AH=+20 Ea=70; AH=-20
HRTEREEITR HRTEREITR HRETEREITR

=R MAFRRRERERARR, RMYIRESHR N 40, HHTERELLIRIVI 2/, ARITEEEX LK, (UK
AR, FRES RN E, HiPo

filan, ZERSERRERERIAR, FERYN 40, 7900 20, TN 70, JertElRl—\ Al b i

VSR EIKTEL, TR, FTLAR BN, AHEETTURAE 70 FHERZ M.

RN TS AL B M\ S S 47 e SR T
E, =70—40 = 30

kS 22 LB 5 R N -
AH =20—40 = —20

CHIRIY) 40, MEITD 90, P10 60. HRMIFIZIES AR

AH =60 — 40 = +20
B EIRIBGR, TEICRE 30 ATELIRERNAT 2R 50 /. RIEFETBEA, TELRE 70 XELZK, DRI TR R M H7E
TEREE EEIR B K AN AT
BHECKIEATRE, mANEEASA A BIETNEEMEE, 22N 2EE,
L EZR R E B AR Z /DI, SRR RENR . TERIEMRL RESEZRGMHEFNET, K
MR ERZ, FEREASERZ, FRERAEEHAERNNMZIE, SEERA T LB,
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FE—HZIET, ERRNYSFYIREE

BEFM: sEEZIERR, AEZAFHER

% il % <
BeEZIE BEE=ZIE
ﬁAixJ%m% FJAE/(JF_
100 100 1
‘ SV
80 - 40 80 -
=)
60 - v 60 ‘
FEI60
40 - 40 -
! =4
20 1 20 1
0 > 0 >
SdvA:pei% = RZRYHFZ
AH=60-100=-40 AH=20-80=-60

CRFEERK; FEERBRRNYIERNEE,

P P B R BB BB 5 2, PRI A I RE R L, 2 Ja BBl 2 R S 1
EHE 100 F43] 60, ZH 80 F%E 20, 75l ENERHIIEER

N

B: 100 — 60 = 40 TR A RER BN
Z: 80 —20 =60 TRERERE BN
IR N BRI E R G, HEEHER, EERIHEFESZRGET, CERBEAREZ, gkt
N &R BN, RREFEYIEUR B B 20T,
IR IE T DAH IR RS R, AR DA AR S A E TR L T FE RN, THIRE ammonium
nitrate NH,NO, IIAIKG, IREHRZR; BREKE, REUWNRMIREERE:, 55— MUY, 55 2%
AR ERZRIBAEKE, HE R IE RS — M5,

ERIKE, TEEREIRRH AR
((

hnzk EE

P BRIk
%@Q ' : %@Q
HEREE M A HERER AR HER R M A

[RYBRA R —IE, A EREERNZRR,

TTHFIREF W REINE, KEE D TS FREENE L, AU F G2 AW,
JEZ R IS RDS AR RO AL TR, SRR IMIESE 2 A B . REEIKCA IR [E fAK, 1EHE dissolves; TRER
i, 1%E$F endothermic, N RATE R — NI A [RII RS A7,

TRCRA S f ] L , TEPIRER LR M) , AHN {Eo B _EMRMYIREHRE]
TR ER R

BR: JhE; K i TEEEE E,
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SR H B H WA BRI R VR RE R REREIEHGRE R, B HEBTHRAD,
TR INEIZI FEFH ER s 22

FERR  (2025-May/June 0620/11 Q13) -2 £&

Three statements about energy changes in chemical reactions are listed.
1 In an endothermic reaction, the temperature of the surroundings increases.

2 In an exothermic reaction, thermal energy is taken in from the surroundings.

3 In the reaction pathway diagram for an exothermic reaction, the energy level of the
products is lower than the energy level of the reactants.

Which statements are correct?

A 1and?2 B 1only C 2and3 D 3only

fig: =ZANBOR AR ERTREE., REIRAA NS - YIREEd, BINEEB—aTEE Mt 4.
BUA 1: endothermic BN, M MEBEREENE, BRLERSE, BENFEK, T2AE, 1 #E1%,
RUA 2: exothermic B MR AFEFEEE, TEMEERA, &2 5#H5E,
BOR 3: WM —ER D BERIGLEEE, SR N T YRIREMAR TG S S Y HIRESR, ) 3 1EH#H,
HA 3 1EHs, AR 3 only, % D,

(2025-May/June 0620/13 Q13) -2 4k

When ammonium nitrate is added to water, the temperature of the mixture decreases.
The ammonium nitrate can be recovered by evaporating the water.

Which statement explains these observations?

A The ammonium nitrate dissolves in the water, and the process is endothermic.
B The ammonium nitrate reacts with the water, and the process is endothermic.
C The ammonium nitrate dissolves in the water, and the process is exothermic.
D The ammonium nitrate reacts with the water, and the process is exothermic.

fif: MBS TMETRRMEE, 20 7lERE,

B\ ammonium nitrate (FEIREE) J5, IR SWRIRE FRE, WX NI FEME BRI E, J&T endothermic,

SEHERRE Y exothermic B C. Do

HEE R BRREZKG, EREWEIIHRE, (EASLERF, X EHREIATEKE, BEERREK IR EIHE

FERREFE, R dissolves, A& reacts with the water, Tl N A, B HHE A FF&

PSSR TaE, H HIRRY, #ok A, RESUIHRER A T, REREX MR, &1
I FRH A N
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FETRY  (2025-May/June 0620/23 Q14) - 3 4%

A reaction pathway diagram is shown.

A

products

energy

reactants

Y

progress of reaction

Which row shows the correct labels for X and Y and the type of reaction taking place?

X Y type of reaction
A enthalpy change activation energy exothermic
B activation energy enthalpy change endothermic
C activation energy enthalpy change exothermic
D enthalpy change activation energy endothermic

fif: BB X SRR X BRNYIREIFaAthZIgTn, FRIGILEE activation energy,
HEY: Y HRMYIGERISIA-YIREN, FRnIAZE enthalpy change,
o LR SRR RE . 7Y T IR NP, AH IE, &N endothermic, 8 X, Y 5 WA =T
BIE—k, XA B,
ANRE Ry - ZR MG THU A SR AU TECR, I RGN 22 LU R N 15 770
S
1. (2024-October/November 0620/21 Q14) -2 £&
Two reaction pathway diagrams are shown.

Which arrow represents the activation energy for a reaction which releases thermal energy?

A A

energy energy

Y
Y

progress of reaction progress of reaction
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2. (2025-May/June 0620/22 Q13) -3 4k
A reaction pathway diagram is shown.

A

products

energy

reactants

progress of reaction

Which row identifies the type of reaction and how the temperature of the surroundings changes
during the reaction?

temperature of

type of reaction the surroundings

A endothermic decreases
B endothermic increases
C exothermic decreases
D exothermic increases
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3. (2025-May/June 0620/21 Q13) -3 4%
Water is added to anhydrous copper(II) sulfate in a test-tube.

The mixture becomes hot.

Which type of reaction and reaction pathway diagram apply to this reaction?

type of reaction reaction pathway diagram

A
reactants

A endothermic energy

y products

\

progress of reaction

products
A
B endothermic energy
reactants
progress of reaction
A
reactants
C exothermic energy
y products
progress of reaction
A
products
A
D exothermic energy
reactants

progress of reaction
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4. (2025-May/June 0620/12 Q14) -3 4%

Which reaction pathway diagram shows the largest increase in the temperature of the
surroundings?

(The scale on the y-axis is the same in each diagram.)

A B
A A
products products
A A
energy energy reactants
reactants
progress of reaction - progress of reaction -
C D
A A
reactants reactants
y products
energy energy -
y products
progress of reaction - progress of reaction -

5. (2024-May/June 0620/22 Q12) -3 4%
Three statements about activation energy, E,, are listed.

1 Colliding particles must have at least E, before they can react.
2 E, for exothermic reactions is always greater than for endothermic reactions.

3 E, is always endothermic.

Which statements are correct?

A 1,2and3 B 1and2only C 1and3only D 2and3only

A 2: FETRIRAES B BEMAEIT BIS T

ERILE 7 HC SR TR FhoT, FE kIR 2 RE51. HimeoT e

HEIRRER, SOIK, RTEHERL AR, RRREERK, JrrEERMAER. Hit, B2l
iR, AEERBEGIE,
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BTRIRUNEEE, PUEFEINAEE

B FF H—Cl 52
TRUE R
H—Cl] - H + (I
iz H—Cl 52
R
H + (] > H—Cl

E—M5E, BiFFRFAEE ST MIERIEEER/)VER,

HAIE kTR WNBERE 77 F 20 R 7, BN FFINR T2 751 BRI RS TEfi k5%,
X W fe R N AL AR TI, NI F Z AR ARG HR. FRERETH R 70 T R M A AS AR
i, A R R T R S = R R B
HERE bond energy JH 1% kJ/mol Z5H1: Wi <A FHHY 1 mol FEEMNMFEHE, FEZ/DTHERER, #IR
LSRR RERERT, WA E TR, X NEUER S 1 mol XM HIRER, HA—ER“E 1 mol IXFf
DT HIRE R,
g, —1Ma89F LY RAE - PN H—H#;, — MRS F CHA, IR FSUNSETFHEE, A
N C—H 8, [Hit, 1 mol H,& 1 mol H—H ##, 1 1 mol CH,& 4 mol C—H #, FeiEE NN FHRES:
SAE, HRTEAREEEANYIRE,

FHENDFRIE, BHRAE 1 mol

S H, i CHa
H
H—H H—C—H
H
8MF: 1 MH—HE FMNF: 4N C—HEE
1molH2%& 1 molH—H & 1molCHs & 4molC—H &

HREAFND FHRE, EERUES D FPXMRIHE,

PHEGHR R FIER R R, AT & LY R TR TR =4I,

— IR N IE TR S S T B S s, TR T M RE R AT R AR 7y, BRI RER RIS 2SR 75 =
B, ARV FRERZ:

AH = W IR S RE R — BRI S RE R
HIRHIEZ, SR, RNVBEEN; GERKINEZ, SRNIE, RN
plan, SRE5FHIRNAERFMA:

H,(g) + Cl.(g) = 2HCl(g)
(TR EL. A% H—H, Cl—Cl, H—CI IJEEEED I 436, 242, 431 kJ/mol,
SeBEWr B IR RE R, 477 FENEL 1 mol HLFN 1 mol CL,, FFEWiF4% 1 mol B H—H #EA1 C1—C1 8

WU = 436 + 242 = 678 kJ
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HERHBEREER, 7Y 2 mol HCl, FEAK 2 mol H—CI1 #E:
BRI = 2 x 431 = 862 kJ

B i FE R MR R T
AH =678 — 862 = —184 kJ

R, XN YEEtE, ROV IEH 184 kI,

RS EMEEER RN
Hz(g) + Clz2(g) —» 2HCI(9)

BEE
~ 2H + 2Cl
Fy
MU 678 kJ B 862 kJ
________________________________________ ATH184 k)
H2 + Cl2 ! l
2HCI

WrsE: 436+242=678 kJ

BEE: 2 X 431=862kJ
AH=678-862=-184 kJ (R EXXAEYIFRITE)

ESEMTE I S R T 2R, RREFE R T R TREERZE, NRIREPRIR N 2 AL B 2 R T
RN EERER S TE, NRIEVSE R RN —E BT A 7 T8 i R B r S R E
T2 b —R ) TERE Eao THILRE LA 2 IR NI SE I N BRI TR 22, SERETH A LLAR I 2 AngilfL.
R ORI I RE &

L EH #5337 energy required (FTFFAER) 5 energy released (FFAER), SCHEHMMEEERNI AN, &
K AH N A IR BRI, HAREIERS, RABREEX S S —HYRENSEEH JI; #H

BORRVEAER, 1%48 HAY RN S kI/mol ERIEE
R — MR R R ERMGE : A0 BN R ITRR TR 7, ERIH TR AR TH,

W I TR 2 0, 140, H 2 mol 20 FFHY H R FFZRK 1 mol H,, H—H BEHEZAE N 436 kI/mol, A&

IR, FEAUEEE; TR 1 mol H—H 8, K436 k), [Alit:
AH =0—436 = —436 kJ

MO FFRIRFRGE: BREIUN 0

fizpk H—H $#

Y

H + H H—H

2 mol H EFHA% 1 mol H2, FZRK 1 mol H—H &,
W eI U O kJ; B BERERN 436 kJo

AH =0 - 436 = -436 kJ

ABIZE H—H $EREN 436 kl/mol, THEIE B2 FFHIR FA K 1 mol HLAHIAE & 25k,
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[FRER AR A] DUERS 2 R 7T RGE 2 558 0 1 SEAE RSS2 IR T, BT IR Li, &
205, FHUHBRE A FENRMY), St NEAR H—H &, RE AWy 07,
b7 RER, K= RERL, THRMHSAERE, H AT RER IR A RE

il

o

EE WG R TR AR
B RN FIER D ¥, BIZE 5T RBEE, oAl RN, SR, &
JE T R HIRRE O IE TS

(2025-May/June 0620/41 Q6(d)(ii)) - 3 £k
(ii) lodine and bromine react at high temperatures to form iodine monobromide, IBr.

The equation is shown.

I,(9) + Bry(9) — 2IBr(g)

The structures of the molecules involved in the reaction are I-1I, Br—Br and I-Br.

Table 6.1
bond bond energy in kJ/mol
I-I 150
Br—Br 193
I-Br 175

Calculate the enthalpy change, AH, for the reaction using the bond energies in Table 6.1.
Use the following steps.

*  Calculate the total amount of energy required to break the bonds in 1 mol of I,(g)
and 1mol of Br,y(g).

*  Calculate the total amount of energy released when the bonds in 2mol of IBr(g) are
formed.

*  Calculate the enthalpy change, AH, for the reaction.
Your answer should include a sign.

fi#:
e
L:(g) + Bra(g) = 2IBr(g) N -
1 mol I,7% 1 mol I—I %, 1 mol Br,& 1 mol Br—Br #, F=¥JR1HI 2 /R4 2 mol IBr, RIS 2

mol I—Br #, fE5H (@RI,

B8, HEMERIEER, &%, 1—I A4 150 kJ/mol, Br—Br & 193 kJ/mol:
W ERM I = 1 x 150 + 1 x 193 = 343 kJ

B, IEAERITAER, SR 1 mol I—Br BREIN 175 kI; ASEZAR 2 mol JXFiiik:
FRERERRIN = 2 x 175 =350 kJ

XEABEREERI R/, HE IERETE,

B2, KiEEE, HWERRIRATRE R E SR EE R, 28 H R DL kI/mol FRoR:
AH = 343 — 350 = —7 kJ/mol

R 350 kI ARIE TR A 250 343 kI, At 7 kI, R RN, BERIAS AR

ANEAERTARM, WAZRRYIREON 2 SHCRIGERERRLL 2; ARBESRAG A RV A TR,
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ABSE i)

1. (2025-May/June 0620/43 Q6(e)(iii) - 3 &
(iii) lodine and chlorine react at high temperatures to form iodine monochloride, ICL.

The equation for the reaction is shown.
I(g) + Cly(g) — 2ICI(9)

The structures of the molecules involved in the reaction are I-I, CI-Cland I-ClI.

Table 6.1
bond bond energy in kd/mol
I-1 150
CIl-C1 242
I-Ci 218

Calculate the enthalpy change, AH, for the reaction using the bond energies in Table 6.1.

Use the following steps.

*  Calculate the total amount of energy required to break the bonds in 1 mol of I,(g)
and 1mol of Cl,(g).

*  Calculate the total amount of energy released when the bonds in 2mol of ICI(g) are
formed.

*  Calculate the enthalpy change, AH, for the reaction.
Your answer should include a sign.

2. (2025-May/June 0620/22 Q14) -3 £k
The average bond energy for the C—H bond is 413 kJ/mol.

What is the enthalpy change when 1.0 mol of methane molecules is formed from carbon and
hydrogen atoms?

A -1652kJ B -413kJ C +413kJ D +1652kJ
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F RN

| 6.1 BT HEUFTW

A BYRS X OYERSHFETL

AIRABOKZRR, BEIE—BRERDIRE, PIREIRES, IRs k4 T2, HIRAE R
BEAE RS — MR, XY PBEAE (k. physical change, B EAIG 2T AR, BEINEEE
B,

YIIETK: KEERE, KDFINHZE H0

REIK KESR

%%
(9 @9 @9 &9 9

ANMRCRIEERK D F; HENEREM D H.

\ 4

B FFHIRIR 7SS HLO Fric EEFA S SR SESH IR RNE, (Hh 2R E 2R, RS AR/ N B L LA
2:1ill

BIan, KM HOMZE K H,0(g). 55 BAI)S (ARSI, fifaibs N H,0, EItEY

B, REIKZES ARSI —FE, 7818 distillation SEHERIRZRR, FHEZRSIAE, Frfl A2

RS BIUNZE T8 ZB2 ethanol C,H,OH, YWEZIMZE LB,

Bt EE BAY BUR AR TR RN 1. AT B RIS TIK, MERHETE TIK, PARE/KSIKIES,

TP AT FEORAIPI B HEIK A, GBS FHIE 4 0 BT IR RIBGE B, FREIE B MR

BT S & TR ROV,

b2 4K, chemical change A BGHTNYI B, PAFFHE methane CHE RS O, 52 AE], F=Ye R

LA carbon dioxide CO, 57K H,0, ‘AN THIAHRANME TR F TRV B, 8 FORAIE FAIARTELE,

BHETTET,
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WETL: RFEMHASHHIIR

® 00 B0
H-QOQ-® + — 000 +
B0

CHa4 202 CO: 2H20
C: I1™N—=11; H: 41 =419 0 41 =41

FRIGERRRR TR PN B CH, + 20, = CO, + 2H,0, R FAEFIEE ~FE, HERGES R R T Sk, ~RE
HEAR AR e LS =S (A A

B, SRR 1 Co 4N HL 40 O BRI, WL, BT HAHR, AR/ CH S

O T 453460 CO,5 H,0, TUREHHIIR, Ff AT BERRES AL 45k, 2k iron Fe B50HRH th AL R /55

=Y, R,
HF neutralisation 1234 BGHT Y IR W'Jllﬂ@ﬁﬂ:ﬁﬁl(ll)copper(ll) oxide CuO 5#&hfiliR sulfuric acid H,SO,

L, A BB R (IT)copper(ID) sulfate CuSO, 7K :
CuO + H,SO, = CuSO, + H,O

X EARH CuO FREEEKH, MR e TERAK, HitE T g2k,

FEAERG, BERR, FHER DR RR AR, (B — TR RE & BRI AW, 7Kk
B E S, SR AIBRIK S ERTR, Vs ] Y TR E:, (EReE et
R NME—FRIE, RO REEA R WA B 2 AT

A —RER AT REE SRR E, B 1/ESE M sodium Na 57K V24 R M sodium hydroxide
NaOH HIE(X hydrogen H,; AR RICAIREMREIAL, IR EARIKZEL, pH 2MIRTARIR
Tk PEFEME ; NaOH iASKIE H KA RS MhdE, pH EFts

E—RRNF, AJUENMRIYIESUMEFEEL

H20(qg) FEBEKE.R
Na(s)>Nall) _| f \ T E
EREB \O
4B NaOH(aq)

2Na + 2H20 -» 2NaOH + H2
KESNME H20; S82F—M4IFR Hao

SRR, SRR A KRR B ; TR S SR A, TFELGERK R B KE, A
TR R E o

filan, #—& SEAML I Nas) 22 Na(l), 2YHZMl, 5 RKYENR 1 S8 /e, 2

TN, B TPBUKZRTE HLOWZERL H0(), e . ALRHIER pH L7, RIHAK

RFERL T it NaOH; (HABERUFTA pH ZERTEAAFHIUL A2, ROVBTA I KRRt AT Rk e

pHo BFIZ M, ZRFUAEBRMINR, BEHIEI,
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ER VALY 2RI, — ISR ATREIL, 2% 5 A B B R 70 51
BAR A FOREIY U TIRSE, IR TR BEFINENE, MERIE
K pH 22 {0 B 1R 38 A

TETRR)  (2025-May/June 0620/12 Q15) - 1 4&

Which process involves a chemical change?

A dissolving copper(Il) sulfate
B distilling ethanol

C freezing water
D

neutralising copper(II) oxide
file s ARURAS A P IR BT = AP B
A FIRERHTA T K, BAEERITE B BAE KT, ANEHE YA (LA,
B HZRIH Ol R AR G R EE, JERNS AN,

C HUKHEERE, H,0 HRESZAEL, 527K,
D &S IR, TERERFIIK, Fln:
CuO + H,S0, > CuSO, + H,0

JRNEERL T HTEIR, RS2 R Do
XS]

1. (2025-May/June 0620/32 Q7(a)) -2k
(a) Select two processes that show a chemical change.

Tick (v) two boxes.

boiling water

burning methane

dissolving salt

mixing ink and water

rusting of iron
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2. (2025-May/June 0620/11 Q14) -2 4k

When a small piece of a Group | metal is placed into a large beaker of cold water, a reaction
occurs.

Four statements about this reaction are listed.

1 The metal melts.
2 Hydrogen is produced.
3 Steamis produced.
4  The pH of the solution increases.
Which statements about this reaction describe a physical change?

A 1and3 B 1and4 C 2and3 D 2and4

| 6.2 RM7EE

AE 1 BRERS B MR ERR R VRIS

JZ BIIEHR rate of reaction IR N HATIG 2P, [AIRE—ERIS I, AR~ HIiZ, sRiHAER)
RN, A5 IR, BN, W R MR SRR, BT SAMARITE R R A A4S
B2, FORIZBUN H A R AR,

FVREF AR, BT E MR R 2 WS, DAROXERiE A 2/ D RET R, AR
72 BN N TR] AR RIEARE O R A R 2 S 5 S AL S By R R T REFEIN, BE R 5/ DIREITELRE E,,
FRGERAERNKRERZM. R RERRE S, KT BARDIF, BT,

FERE, SRR FIssiT R ANRER; REMRS, NTFRFIEhEIR, FEaahfGeth, XM,
BN RINRREEREZ, [, RrrsEREHAEEMHER, FTHRIEEIAZIEED B, FRL T SRR
o ERBIE N, T R AR AR R R R L) B SR SRR R — IR AV RE R, 51T IRl — 2% B, £k

AT & RER R,
m IREERERIREIERR & EEFIIE K
BURRE ReRE

il

NRHHERBEE TR NRHIHERBEE TR

etk EgEFRN: £B 1/6, A& 3/6.
XA NEARR@ERE LH” , FERENEE,

PER AR ERERERFRRME —4 E, &, SAEAR IXRHERER, AEB0H THRFT S LB, TR T HREHE
1LV
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fan, [E—RMM 30°C FHE 50°C, HMSAARR, JeimE T E e FEIEhRER N, aahinte;
R TEITCRIE AN, AN EIRETECRERT ELFIN AN, (R R N A RS 22, S R, 45
A H RIS 30°C AHXS 50°C, WIFEIEhEER/D, REEIRBER, MAMRE D AIIE, FRERE <K
T HEIEER

BEBRIKE, WERR, ZrMHRARHNSHEE LRI, GRENFS5 RN, ERESH MBS
AR, B EREHRE R 5 — RN, BRS BRSO, Al LB BN RPN AR 74K, DA
LRl 2 [ A R T AR

BARREEAR: HRERANRNAFES
RERIR RERS
o> = \ o> ’o “e o>
. o = %o e
g e %o o> ’o %o
MEERIE A RE MEERIE A RE

mE. FEGRMEFERERER; ERRRNMALF.
REES » PURKIRNTFES - S5EIANIEENE

PR R TR TR TR R A R O AR SR T, R ETEAFORRL 2877 ) EERE T, B SRAMERERKE, AR
TR B T2 5 R,

fan, PRI EE AR AR RIAE A E AR R SeffE <6 BRI S MoK ¥ 58 227, 5 < S [B] ARSR I Y
REESR S m, RiafF iRV, RERAKE, FIR I PEIsIREN S KRR S,
WAL N PG A B ShIERERIG L NP X BB R A IR A I

SR AT DART B R RR A ORL T ROR AR, 8 IR — 0 SO AR CRIFFEM RITR B R IEAE, AR
AN, SRR B, ot NS R B, BAAFIARIR T 2, Rl S, MR
WRe ROERK, TEHAMMSEAARRI /NS BRI R, I8 R e, RV,

BEATRERESE: KFHERNIER

F{AFR: 8 NRERIF FIURE: 8
b 4
° °
o> o e : ¥ N
¥ <o o> 48
w A ° %o
o> o ° ° X A
¥
° °
\ 4

E—mE, BERE; ERERBNESESREREB.
ESRIEK — BAUAKRKFES - MEENE
P RFIRE R AR, AR CREFRERF, PIIEhER SO MAR ELELmHE AN,
fan, F—fUATEIRE AR, (ABUREIFRAT—F, Joff B BR T 85A3e, HHEAR, [
AT EIRL 7R TRREECRE M, HACZERRR TR, FIshat i miRE e, X
SRR SR, AREERERCEREA —E ERTH RN B R,
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INEASE T RN KA [ M) S B, %S ammonia NH, 5 5L hydrogen chloride HC1 AJ AZE R [E A 5

{b. %% ammonium chloride NH,CI:
NH,(g) + HCI(g) = NH.CI(s)

FHEITIAR NH, EHF, HCl &I E, 2N GRESEIN NH.Cl S 25X NHARE,
SEMNE: RNER, EFENIERETEREERWE
NH«CIRITRE/ g
s =
oo b V: BEER

X: [R[E52

NHs#J3aE8E; HCIZE

B8] / s

2.00 g MFREIZ R RTTIRAVREHFIL R, BE. PG EEMISER, JEaEs;, ShE—adaE, FHit
IEEF A ERENE, AHINTE RN I RA R,

fran, SACEsRTE S, o AL AR UR o0 i Al E RS, Rl Y BAREEE X BE, BREIFE A,
PZRA R NHAMGRREE, HCIMKA R, FrLARNZ T8 —FFE. 1R R i 2« 58 bt
AL, ARERIREN— KB RHZ ES . IXEIRZE AR R TR, RN SIS
JE AR,

B A S TR NN, TATRORL T 8 STl 22 B AR R RS B AR E AR TIRE 8, RRRTE N
FRA TS A T RER IR AR, SRR AN, K] IH B 2 S R REAE AN A i) PAIRE ) [ A 3%
R R

IS BORHE B AT A AR

LN

—_—

SEAER, FEERB BEMER, REERKRK
FLRESRRIEM — AN ERIEES > RTZER

=

e

&

JNBUINSLTT R B E R KR — 2, SERAERSG KPUHE, B EREREN, NMELEVRE SR MER
BEIEISEAME R

fan, MRS ERE R R RIESOREE, BREKESIRE AL, R RIREEREEED,

FARLIN (R NIRRT [ R SR e RO RE R A/ D, B DA RN, 3 B/ A 2 REFE ARG R 5 i AT ] 14

CRORRAHRE, HARERNEIA T2/ eias) 218,
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AL catalyst SRREANPR ML, 75 N A5 RN A B PREF AR HIPIIT EAR Bt — SR TE ML RERLIRAY S ML B 12 5
FEMFETRE N, E2AEEAERMRRERZR, RVBLER BREMMAT, WIKRRXFEH TR
RIS LRERS 12

AR B, REMISFIMBRET T

— Tl
— BELF

Al — S S AEAH R S ERRR: MEARRARAIEEUIR, PSRRI S YA = RE o BIAHIR]. A DUBER R B, A
AN I T

fuan, TEMSRERZ IR NI RE BB IE T, A RTIRERD, R E, B, B2~
VIR, PSRRI, FoR AH AZ, MAGTIIIRETTR I, AT AR R A R A
AR S R A2 B RESE AN,

Wi enzyme J2—ZAEMHACG], HAERRRA N NV ATEILRE. & SRIZMF TIIAGIERIE, AT LAt
MM, BEARAEN RN EHRIHFE. Bea IR Sk RIE 2 45H, ATRERTS, I el
AR, NREAE— A THEHMEERTC IR AE AR IR T A2 R P,

EsRyLbiR: EHEREERMGT, MABSREKaEZ

BxtgeE (RE)
A

KINEE: = Ea

Ik BUREa

[ Rzt

eI — Sz, PNAHIRE, pH AR BB AR S AE R ELE & 1%, BEfR BRI LREIIRAR; BIREIER AR
RER =, A TR R MR FRIFEI3hEE,

Bran, PEZERIKE, FATIN H,0,, TEMHRE BIEEARES pH ~, —EIIAREMMLH MR E L

S catalase, 75 —EINEE, MESAEITHAC B, B RN; FHRE T, IAENZRERZRAVREEERT & H

BIEEKR, KA RN AR O, %, ‘ENZRINFIENRERR, AR SN 0,0 #5 MHIFIHY
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FIASPFON S AR ML, Vg, (EFRRE2E1E; HMAN H.0,REH TR,

Firf5 O, B2 AH R, HIWr RS BRI B LR H AR AAEE],  FHHERR U2 RN SO iR Bl pH & Rl A2,
G E RN B RS RAYHE %, & ELS hydrogen peroxide FIfL22TE H,0,, ‘B4 A/K H,O Fl
A70,:

2H,0, = 2H,0 + O,
A, BB R, & LRI G ER H,0,, H B 7220, EHERRNSANESRGT,

AR
EWFIERFNRRERENE

L HERH:0: AR, RESSHUERMN
02 143/ cm AL HEMBAGR
50 f----mmmmmee o

ARANELLF

B8] / s
BE H20: T2 fE, REF~EN 02 2E[E,
BEAFIRNERFAE, TELWRERE,

MR HETRE, 50 cms IR FRIZS, BIEMRGIME R R A EREER; ANNRLRASTERN—NZIE
W B FIRER R

filan, AR SRR R RARR 50 cm3E /R A HEAFINIMER R ENAE S, RN ER; F&
E AR, R R N, MAFIE R N G5 R IG PR FF AR, F5eREmlk, st S R M miE .
W REAFDEI, 7] DRI B ERIG K, E, B, AH ANZE, MR R N )58 42 M Y B 28 7 B AR
AT S N FE PR AR,

BE B A A E A=, MR R A A 3 R (4 75 TAIY I 2 B forward reaction, 40, C,H,
B, CH,OH BB, CHy(2)5 H,0(g)MGRMAJAER C,H,0H(g); (@)~ MFHESGIER M
N LB, < EYah fE—RERTR — R RIS ILRE R EL i Rt 1% 7 [ IEER, AR B R RK
FEER,

FHR BRI P15 HE , PR , RETERERI LB o MEALFTIRETE L RE
_, HRA—RMEEEE o

BE W N s R AR
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FeARME— SRS, AU e R AR 8 B BRI, P8Rt i LaE,
XA AR B R PR A R LG, e R R
(2025-May/June 0620/11 Q15) -2 4%

The equation for the decomposition of hydrogen peroxide is shown.
2H,0, —» 2H,0 + O,
The reaction is exothermic.
When a small amount of a catalyst is added, the oxygen is produced more quickly.

Which statement about the catalyst is correct?

A The catalyst makes the reaction more exothermic.

B The mass of catalyst is the same before and after the reaction.
C The catalyst increases the final volume of oxygen produced.
D

All of the catalyst is used up in the reaction.
R SERFRA RN I EME HO, 7%, ERUK HO HIES 0,0 #TELHIFERMRMR, mHEIMA
DEMENFE, RUERER, XHENER RN,
AR BETE AL RE BRI S B BR AR, TR RN E8 SRIN AR B LRI AR ; 52 SRR, o A s ) 48 A 791 o A
A, [Atk B 1E#,
A R G RN RIRAE ik, AR SR IR RERZE, Fr AR R — R NS E . C
R R FIRE SR\ N B & MERRG R SRS R0 M, EHESENERGT, REEE
MR EME, D BT REFER, SEMATIE RN SRR ZRER T &, 1 B,
(2025-May/June 0620/41 Q3(c)(vi) -2 %
(c) Copper(Il) sulfate crystals are made by the reaction between copper(Il) carbonate and dilute
sulfuric acid, using the following steps.

The sulfuric acid has a concentration of 0.100 mol/dm3.

step1 Powdered copper(Il) carbonate is added to dilute sulfuric acid. The mixture is
stirred. A reaction occurs.

(vi) Step 1 is repeated using sulfuric acid of concentration 0.200mol/dm? instead of
0.100mol/dm3.

All other conditions are the same.
The rate of reaction increases.

Explain why the rate of reaction increases. Give your answer in terms of particles.
fiR: SCERHME— R 2 BRIRIKE FH 0.100 mol/dm3HS ] 0.200 mol/dm3, ., MRERTAIDIM AL H
AR IR, X B LA R IREE, RSN,
IRER R, RN MHEIRHRIER P S EEZHES 5 RV AIBRRL . BRIRHR ()R H kT m 5 8 R N R+
WX, PrRARAIIN IR A RIREfEE %2, RIRIEEAER G .,
TEHAMIRAAN, AN N AA SR 2 1 2, IR SRR VAT E R, ERIFERE: §
AT SRR BN, (ERR L 55 R R A (L) e e A REFRE AT S 0, DA BRI K
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IEEE] (2025-May/June 0620/42 Q6(d)(ii) - 3 &

(d) C,H, reacts with steam to form ethanol.
C,H,(g) + H,0(g) = C,Hz0H(g) AH = —45kJ/mol

(ii) Explain, in terms of collision theory, why the rate of the forward reaction increases if the
temperature increases.

fi#: 1EJ M forward reaction 5 72N EAA 1 M C,H,57KZ%S H,0 £ LM C,H,0H, AR][A]HYZ2
THRERX— DT 23 TR R, AR AER PN KA REH 2 /D JEE,
A, WETE, RNKTHEEISIEEE M, RFiashiE,
B, PR AR AN [ AR AR BE R, RIREE ARG N, X TR R 2,
B, FHERICE A RS EERIRRI B TECRE B, FRLF BRI & L EE i, X b HREE B
SRR SR ELAHAE R, HE RASIRECE 2 SR — o
(K1, BRI TR PR & AR A RO FE S 22 TE IR NSRRI AN, S8 B MR . [R5 L 2 B RESG AN, il e Ao
s, PAGEBNERERT LRGN, FHEA S H AR — R N EE 12 A TE L RE AR,

149



TEGY  (2024-May/June 0620/12 Q17) -3 4%

A known mass of gaseous ammonia and excess gaseous hydrogen chloride react together to
make solid ammonium chloride.

Line X shows the total mass of ammonium chloride produced over time.
The reaction is repeated at a higher pressure. All other conditions are kept the same.
Line Y shows the total mass of ammonium chloride produced over time at the higher pressure.

Which diagram is correct?

A B
A A
X X
total mass of total mass of
ammonium ammonium Y
chloride Y chloride
produced/g produced/g
0 = 0 >
0 time/s 0 time/s
C D
A A
Y Y
total mass of total mass of
ammonium ammonium X
chloride X chloride
produced/g produced/g
0 = 0 >
0 time/s 0 time/s

file: SeRIWrbRIg, TR S HAMSRAMHEENGE & UAER, AN NH,5 HCL K FEZ, iS4
2 FRE R Y MY B S ERE,
Pk, NHA9IaBREME, HCd &, NH5ER2RMNEEAE NHClREAZE, IAX 5 Y &
ZNREIE F = ERE B
AYZARED CHYZRREEZ, #AX,; B RAFEHE, Y BEEE,
D [FINZR Y Bk, H&BEME, FrblE D,

HAES

1. (2025-May/June 0620/22 Q15) -2 £&

Which statement describes the effect of adding a catalyst to a chemical reaction?

A The activation energy, E,, of the reaction is increased.

B The enthalpy change, AH, of the reaction stays unchanged.

C The frequency of collisions between the particles is decreased.
D

The kinetic energy of the particles is increased.
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2. (2025-May/June 0620/21 Q15) -2 4k

The graph shows the results of adding excess calcium carbonate to hydrochloric acid at 50°C
and at 30 °C. Only the temperature is changed.

A
50°C_ ——————————=
total vqu.me. of 30°C
carbon dioxide /
given off/cm? s
0 =
0 time/s

Which row describes the reacting particles at 30 °C compared to those at 50 °C?

frequency average
of collisions kinetic energy
between particles of particles
A higher higher
B higher lower
C lower higher
D lower lower

3. (2025-May/June 0620/43 Q3(c)(v)) -2 &k

(c) Zinc sulfate crystals are made by the reaction between zinc carbonate and dilute sulfuric
acid, using the following steps.

step1 An excess of powdered zinc carbonate is added to dilute sulfuric acid.

(v) Step 1 is repeated using large pieces of zinc carbonate instead of powdered zinc
carbonate.

All other conditions are the same.
The rate of reaction decreases.

Explain why the rate of reaction decreases. Give your answer in terms of particles.
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4. (2024-October/November 0620/22 Q15) -3 %%
Sulfur dioxide is converted to sulfur trioxide in the Contact process.

The conditions used are 450 °C and 200 kPa with a vanadium(V) oxide catalyst.

Which row describes and explains the effect of changing conditions on the rate of reaction?

change in conditions effect on rate explanation
A no catalyst lower the activation energy is higher
B higher pressure higher the particles have more kinetic energy
C lower temperature lower the particles collide more frequently
D lower pressure higher there are more patrticles per unit volume

A 20 S e W IRERFF LA E R S B 4R R

[ PIEAR IR BOHATIS 2 PR, SEPRIMERY, Joi—M bl AT, XAERT ST H

E’J;.-a_, ﬁﬂﬂﬁai‘%ﬁ]‘lﬁ]o B G REA AE CSUARRI AR, 3 SR IE AT o R R, ﬁ% R A [

SER RN AR AN ], Rl — RN AT H B fa AR TR] A9 I0) B80 SR A B
ERF AR, _JL/{TE}if RS SUATEST 8% gas syringe, MU AZRITHIN, $2[E]E [RIFE52H

EIHMAR, Flanid & LS hydrogen peroxide H,O, 77 fi#
2H,0,(aq) = 2H,0(1) + O,(g)

A S L Hf manganese(IV) oxide MnO fEN LT, IR HESTEZE, ARSEREE S A T
R,

SEAERSA: EEDEIR T RS
SIEHN

>

SRESEE / cm®

/ \ 0. 10. 20. 30s...
5 I FRRAR < B B SR EENENAR

A R N EE S ERE ] B RS SRS Ay, REERE RN B RIREEA T EERISHBRERRI AT RN B4
1 FE - R

Bilan, AR N H,O.H 0 3R, £ 0. 10, 20, 30 s FHHRNZIRE AR, I0RmER, HiE

B AR R A, (Eémﬁ?fﬂ%)%‘.zb@%‘ér“ REFNHT, BRI, 1HEEREE HRE), £%

RBE, F—)IAEZKEE, FENSARSTRE, BRI R /N, SRR TRRERE, KRS,

PR B & S5 RN AR R, HEOKES T FIES R ERSUR; HSRBHEIETK, BERARIRSSZ 0,
B—R RPN SR, R R RBENEE W&, KRS calcium carbonate CaCO,
5 ##hR hydrochloric acid HCl )R, A& LTS5 calcium chloride CaCl,, — % fkfifk CO,MIZK:

CaCO; + 2HCI — Ca(Cl, + CO, + H,O
TR COLME R RER N ; TR Kk, 252 T HMHHI SR T, R85 & e Bt H AR i &
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&% BR|MELNBIMEENRET

? CO2 %H:l'
MR £, fFsdkd
BYEl /s XERE /g
/ \ 0 124.80
20 124.50
12480 g
SEMFBRE: 030g

PARKEREE 5 BR 25 CO, MBI, FE IR — R EAZIN 5288, FATRAIARALIR R Kk, S REF 2 I 2858 (1 RR ER R =UA s iR
BT HER SRR TR,

flan, osI2EE R 124.80 g, 20s I 124.50 g, SEHFIGREBER R PR, KiX 20 s NRFERE:
AR = 124.80 - 12450 = 0.30 g

PR DK RN
FEIRBIRREE = - = 0015 g/s

AN TRARRAE AR €8, IR ARV COBMY; FAEFI A MaEn e se BT, ZiRmt Gk,
B R RS R R BRI RR R/, AT AEBE R AR, SRR A
TS EE, PAE  E  ELRRE TREA, TRR US S RE
PR mean rate {8 N RIS (L B, AL RRATIRIOEL, A PR IR A LT

3% = AR TR + 2 R ]
BANZATN cm¥s, *ﬁé’e}ﬁ’ﬂ%i‘%iﬂﬁ TP ARG I TR RN ZI R, 155 A 1521

AR, KB AV FREBEIIR, A FRAE T,
FHERE: AXERNEANENE, BRUKIREHRIEYE

BiEl / s ZSE /cm? AV=42-12=30cm?
10 1 At=30-10=20s
30 42 FHIRER =30 + 20

=1.5cm3/s
atRIEENTEERE, THEHA, FIHERRER,

R EEER 10-30 s Z [AIFGSARSE IR, P EESHEERETE, 42 cm3EMNR NG R THIETR, RREE RN 42 FREA 20
RFTRIX— BRI IHER,
fFilan, 10 s BEUREE 12 em35UK, 30 s BFEUREE 42 cm3, K 10-30 s IXECEER, e ilskIAfH S
I IR 2R &
AV =42 —12 = 30 cm?
At=30—10=20s

X BEHT AR POX B R] -
AV 30

- — 3
ZFi’Jl_-.-—At % = 1.5 cm?/s
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ANB R —FE, A] DUBHREE NG ; I RANE, SLesiorslbr A% B R SERIT R, AREHEMREL
S,
YR MR BB A e 2 THAR, A DUCSRISEIM R SRR Rl BIAn S AR, ARG

BT magnesium ribbon Mg, RFFIR/ER, ILBESERRN, “PAERAIIZM4E TR

SRR = B K + JHRIN ]
BANIN em/s, FLARBRIREERS, MWARFFEE S, BRIVIKREL, 1R, B NP HIMr & s 75 7%
HE, RBCERKkE, EENEHEERFESER, 7TARBMERERESR,
JFRERTECE R B WERFR, BB RELFR minutes, WIMR seconds, PR R — A 267, 1 min
FTF 60s; “19 35 Rt 1.35 77, EAZE 1.35 %),

MR TRIRDWHT, BHRE—R

1 min=60s
\{E} 1min35s
45 15
/ =1 X 60+35
=95s

30

SME3SED; AEILD

ZRBIE, AMNERD, MRS, "I 1 min 35s, 5 AZERDL s HEAMHIRENMNE 95, TEEE 1.35
pian, —Z& 4.O4cm KIBEHTE 16 s G EHK, HBATEEX:
. .0
EF@JE% = 1_6 =0.25 cm/s

DT RAREIRR AR K, R B 2R AR, NEIERM TR cmys, KEARBIER

ERE, NEAHAR,
FAMREIR 1 min 355, U BFRTZIEG— D!
1x60+35=95s

Lk b RIS —INZIZE R ERRER gradient, BNZRHTELIS /DN R, RitEmE i, EERR,
PG AKPFERIRIERN 0, FoREURR RN, dhekmEa ARt 20, FhE
HERBERDERZ D,
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RITEML: ERERHFE, FERRAHEM

A%ﬁ%@%ﬂ A f1E49H0

el Pl 3

taESRE |
| LRIEEA, EENATER

\

t1 2
B8]

FE E RN HIZRAE A B L TR T [E], -hERATR EFROR R IR, RERFTRZNZIRE R g ; X oA B, H
HEZREE

Blan, FeEhL ol b, HAEIZRHNERZ, oHTERECR, SR R AATRIE I ; LfhaEer,

FITDA 6 HTERER, BIGE AYR AR R, WA N, T AR R BRI & 76 A

AR NEERMFEWTE e REYIHEFER, ROy HA—#m] gE R AT &,

R ARIT RGN RIE R EL, B2 S RRRRRMERE, B RIS ATHIZMm, /5 3L E R

AN

s B4 PR A BETRE, HEER
A

A=A
HEIE] At
HE[E] AV

FRLUEZAEE]

B E]

TEF— 2% H £k LRV IR RN R [RIRE, 2SR RMMERINE, Q RILP &, MRRIREK, HARREREK,
flan, 1£ P 5 Q RIS HHFE IR RIRIFG, PIRAFRBEIIAEE, FrDAORRME, Q M EE ™, Rk
REQ NIERIMERE Z 7Y, FAUXFELS —FIEhaFRIRIZ LR, BRREREREER KPR
w8, TRERINF& R mtid e o,

SR PRI = RN TR R A AL (L B+ SE BRI TR TR ;. SRR ADRIAE B o #); R By R RERER, R

AI‘
No

&
ik
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FREMENZR G 8N, BXH—BAFEMERN—MNZIERER, RIHMESAHR, JREERERE
IFERE, NRERB R,

(2025-May/June 0620/61 Q2(d)(i)) -3 &

A student investigates how the rate of reaction of magnesium ribbon with dilute acid changes as
the concentration of the acid is changed. The student uses five solutions of the same acid, A, B,
C, D, and E. Each solution has a different concentration. The acid is in excess in all experiments.

The student does five experiments.

Experiment 1

Use a 50cm?® measuring cylinder to pour 30cm3 of acid A into a 100 cm? conical flask.

Add a coil of magnesium ribbon to the acid in the conical flask and immediately start a stop-
watch.

Continually swirl the mixture in the conical flask until the magnesium ribbon disappears
completely. Immediately stop the stop-watch and record the time in seconds to the nearest
second.

Empty and rinse the conical flask with distilled water.

Experiment 2

Repeat Experiment 1 using 30 cm? of acid B instead of acid A.

Experiment 3

Repeat Experiment 1 using 30 cm? of acid C instead of acid A.

Experiment 4

Repeat Experiment 1 using 30cm? of acid D instead of acid A.

Experiment 5

Repeat Experiment 1 using 30 cm? of acid E instead of acid A.
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(a) Use the stop-watch diagrams to complete Table 2.1

Table 2.1

concentration of

time for

experiment acid acid in mol/dm3 stop-watch diagram magnesium to
disappearin s
0
seconds
0
1 A 2.0 45F15 5315
10 minutes
30
0
seconds
0
2 B 1.5 45F15 5315
10 minutes
30
0
seconds
0
3 C 1.0 45F15 5315
10 minutes
30
0
seconds
0
4 D 0.8 45F15 5315
10 minutes
30
5 E 0.5

0
seconds
0
45H15 5415
10 minutes
30
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(d) The mean rate of reaction is calculated using the equation shown.

, length of magnesium ribbon in cm
mean rate of reaction = _. . . .
time for magnesium to disappear in s

The length of each coil of magnesium ribbon used in all five experiments was 5cm.

(i) Calculate the mean rate of reaction in Experiment 1. Give units for the rate you have
calculated.

units
fi#:
(a) INEIFIR seconds, NEIZ/R minutes, L5 1-4 FIANEER A 0 min, AME B8 200 25, 42, 56, FI

PMERIRE 20, 25, 42, 56, 540 5 NN 1 min, SMEDN 35 s, e mR):
1x60+35=95s

BERMERE 5 95, WEFEZREL s NNz, EEHEBEFD,
JRE Table 2.1: AP RAITTEIRE

SN ERRE / moldm-3 DS IEEBY{8] /s
1 2.0 Omin20s 20
2 1.5 Omin25s 25
3 1.0 Omin42s 42
4 0.8 0Omin56s 56
5 0.5 1min35s 95

$25/61 Q2(a) AT &R 5E K. FJa—1T1E 1 min 35 s G 95 s; FR AT ARSI DAFD Ay BA PR EEEY
(A1) LK 1 PELBETIEKEN 5 cm, ERHEFHR 20, $4HA AT
FAPEE = 2 = 0.25 e
BUEN 0.25, BANN cm/s; BT 5 KR RUIRRL 30, RN H 9 IR B K E,
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[E@Y (2023-October/November 0620/41 Q4(b)(i)) -2 &

Aqueous hydrogen peroxide, H,O,, slowly forms water and oxygen at room temperature and
pressure, r.t.p. This reaction is catalysed by manganese(IV) oxide.

The equation is shown.

2H,0,(aq) — 2H,0(l) + O,(g)

(b) A student investigates the rate of formation of oxygen gas when manganese(IV) oxide is
added to aqueous hydrogen peroxide.

The volume of oxygen gas formed is measured at regular time intervals at r.t.p. The results are
plotted onto the graph in Fig. 4.1.

A

volume of
oxygen gas

\

time
Fig. 4.1

(i) State how the graph in Fig. 4.1 shows the rate of reaction at time t,, is lower than at
time t,.
g et EERE o5 N BATHERA B, offERRE, GMTEECE, R LAY gradient B/, RIFES
AT IS A B RER RIS, il DA AEZR L i, 7]5 “The gradient at t, is lower than at t,.” NGE
HE NE R, IBRRTHMAR, NIRRT,

159



ABSE i)

1. (2025-May/June 0620/13 Q14) -3 4k

Magnesium is reacted with dilute hydrochloric acid. The table shows the total volume of hydrogen
produced every 15 seconds.

time/s 0 15 30 45 60 75 90 | 105 | 120

total volume of

hydrogen/cm® 0 18 32 48 59 64 68 72 74

During which time period is the rate of reaction the fastest?
A 0-30 seconds

B 30-60 seconds

C 60-90 seconds

D 90-120 seconds

2. (2025-May/June 0620/12 Q16) -3 £&
The total volume of gas produced in two different experiments is measured against time.

A graph of the results of the two experiments is shown.
Which point shows the fastest rate of reaction?

} D , experiment 2

/ experiment 1
B

total volume
of gas C

0 time

| 6.3 Al RS T

A1 KO RN. BISFES5RE RS ENED

FE-NEKRRN: ER H5—% bk co n] AR FEE CH,OH, i FEEthRE /7 iR IXLE WY, 77
G Rk

2H,(g) + CO(g) = CH,OH(g)
QTR =FRRMNAJY: MR IE M forward reaction, A5 E|/EIY3Y 2 b reverse reaction,
XL FRAE B AR R closed system H, YA RERE ABGE T, (HA]ASHMRAR G, 1EIREF &
ARSI, 1R SR e B A] ORE|EIRED: IRV R/ DR, FIRNBLEFES DR, XFEAIR
A Z)ZS 1 dynamic equilibrium,
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HEERRN, WA EERSRHTT

2H2(g) + CO(g) = CHsOH(qg)
ERN: 82%ERM]1 molREE

>

PR 89 HEFEL molREE
FREYIRER—RENES; KEMBENEF

REEFE =EME - HEE=0

HiSkFoRPN RN Fi Al B5r8h 1 mol HASRREFIER,; HIFMEIHEHAR 5 K HFRE,

I, 5 —5Y I R BLASE 1 mol FE, IR LIS | mol FIRY, SEsk AR AL
PR = 1 - 1= 0 mol

(R AR BE R s LA AL 4 1 GRS IR S, I AT BT R AR LR, A
HIR SRR E TR, FERERES, CORITMINRE AN, IR NLNALEE, DA hahas
T,
BRI — MM, FLORRIAEI T, TR AR E SNSRI RS T,
ERBIAE BT P25 TR MRS B2 B T /MR SKEIT P05, PRI SR,
#5773 equilibrium yield R LABORHE T AT AERE (LIS 0 B9, REDERIRACE S, 7
BN,
SEALHRIELE, FHEARITIRATIA, BRI HATI, 7TDASRERENR: R R 2T S IR
BT, FERBRA, MRBIR; #HERBA, WREMAA, BEAHERR AH

I, AH < 0 FRRIERMFEER, AH > 0 Fon bR IR,
filan, M ethene B FE C,H,, 4 ethanol 22 JE C,H,OH, JIFHS/KZES MR [ N A -
C,H,(g) + H,0(g) = C,H,OH(g)

IE RV
FeHBEM— AR B—D 75 RmBER

IE & Rz
P Rz IR

C2HsOH(qg)
I[ERMAH<0; ¥RMAETRFSHER

LF8e
A

Cz2Ha(g) + H20(qg)

R N 4IRER IR =

fm: BRI TFHARIIER N FHR: BRITFIRAYE RN

RES = FURRIE RV AH M HEERA 4 T RESUR VIR,
fan, BRI SR AR . S 1B SR N B IE IR T a2 A4 5 Rl A AT 1A, FTACRE
PR = RGN, TR, WA TR TT ), R R, SR, FHmE
JRBFELR; B PRIRFIE I AE T PN CERE 2,
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FCEIRIE, IREFORBNA SR 2 DN, (RIFREFIAR, AN, EERIRER
v, B B BAR AT TR A — BRI A ESA= ), st T hE —#B R E B, 152
IMABRBRIX— IR B G, IRREREA, B,

RENREMAIR: BESRD YR EF?

R BRI s

V ERmEHRTSRE

i L]

B8]
£ —EB 7 FREE; RIEEFEHANICO

ML EEERE, FURRCERE, B EF, #NEESHERR RS R E FIRE,
%m,ME?@%$@%%¢@%—%@MM5$%mﬁ%l%%ﬁﬁh,%F$@ﬁﬁ@ﬂ R
—RAY R, [FINSEE HAD CO, TEE—ARIR, HA CO MIREE R, B ERsEF:, AR
— B SE A S E SRR,
XA RO SARESINT: AR, 5 A TS RERT A B, P A 47 HER o,
HRITHENEZR MY, T2, MAEIYRSBEEGIYR, GFTE; MAGLYRSEFE L
W, BRI, ERE NSRRI RIFN G T INRKERUG SR N, H e ik B i 2 451
T E L,
SRR T S S B T R SRR E, RBCE (MR, AT R B, 27 F ks
PSRRI IS AR - (R4, O — R NSRS, TG R TS A R R i — ;K
AR, BRARIESR, TR TSR R R i —M, SR SRR ERIAHR, X R SR R P
i — o,

TREAER: AHAEARLNTEREK
2H2(g) + CO(g) = CHs0H(q)

OR OO pumn

£ 2+1=35{& A 1GEIE
WE: BRFRERONAD, PEFEEFEREM
RBE: BN FRERZNEL, PEFE=REZR

5 P S BB E A R R SRS, RRTRARD ARG T, WAREREA D TR,
filan -
2H,(g) + CO(g) = CH,OH(g)
SERR M SARBI R B
EMER: 2+1=34
AR 163
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BRI AT A SRR, FREEPH RGN B NEsEUA A TRk, PR R, BHER
B, AR, AT ERMERE E SR S8

AR —EOA N S MOREAR, % RREEEIS: EiR AR R, RN SABIEGS, SN R
WKL 5 2%, MEESEINEE, SRR, M, B AT RERN R RN, HAn P R
BARX PN AR ER A

A —NITERR: R R RN SRR, Bt R NPIEFE 7 2/ MR dm3 S 20 RN
ANENR— A, ~PIE A U B e S [ BLTHFEAE I A5 (AN ER R AT N IR I, il 228 (A
AL, ARER - aG R H R IR R TR,

AR BEEURIE L RERI S NI AR, X RII ANPRIE S BEAI S o i AR, BB P AR, B
AR HARPI P77 R QNSRRI P, &Rl AR R EPRIAEI P inREL T, WA
RRFNER, A,

IONBEWES . FRAERER—FCIg N, FEEMAE
BN RMER (RE)

A
2_
) III
0
iE U iE Ui
DONRD: BiREFE BANE: ST

AR R R, S URERE, NRREATIREERINE,
14, 7 C AR B A L, #—FII CHLOH M AR, 1 no change; #5%—FIlii
RBEHE, Hlincreases. P MEHAT AR AL, 04 RANKFERAEIRT, AN, FHER-T
BT 5 R B 2
R4 TE R BLARRE, LM FHIRUR I F 7 5 R NIRRT IR B o - SEeg
FHREAIT ERE R, FHEEFHR TR A

T ERAESE, RHEERMNAANY
YT EER (RE

t TR, PR
FHREHFERR
- ERRRKHAT
BE J

B—R#HERENZEE FHTE

FER R AR IR SR8 N, ARIRER PR, SN EHRE, KA ETE,
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Blan, FHEE, AR RGN, PPN HR A A T Aa R E RO, THEA AT IS
[, RIHIE R BRI, WSSO THIE G PR R AR, WHRA TR, @R VIR, 1E
SRBITEER IX R AR CLIR R PR R, AeEM <L N RGP U,

TEMEZATEAGN, BT HACEE B fa @ A — s, BYERIA SIS BRI, =%

RN, B PR S 5 IR i ~F- i 2H o HIERMIBEN, iR
A7 - R o

IS 45 oK IR S s, DA ToKERIK, #2 R AH=FRRi a1 28, BRI G/ E
ket e e, MRFIIKEIRAN T, 7E 7.3 TR PGS Rk, ToKPFH R g oK @il
ARSI, FF e R S 5.

(e SR EE SN ) |

S A TR, S REENE RN ; BB IUHIWT 5% A S i Al ) 7T 1), TREE, °F
= RFER D TFEIE,  H AR E FLA A AR

(2025-May/June 0620/41 Q5(a)) -2 4k

Methanol, CH,OH, is manufactured by the reaction between hydrogen and carbon monoxide.

An equilibrium mixture is produced.
2H,(g) + CO(g) == CH;OH(g)
(a) State what happens to the concentration of CH;OH when the reaction is at equilibrium.

Explain your answer in terms of rate of forward and reverse reactions.

fi#:
SIS TR ] S
2H,(g) + CO(g) = CH,OH(g)

A R E S AR I CHLOH,  [AIZE R S b THAE I, BT AR E S — R ik,

IRFI-HI, RS S0 S B R ARARSE, (R, TERIRE— BRI E, 22 sl B 5 AR R TR — 2,
REZHS N E, IR R,

EERESE: CH,OH HIRIEAN ML, KIONIE R NI S N DA SRR S T, XA AR
RENE, MAZHMARNARE L SRR DTN RBOER, FEAZRATE YRR RS
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(2025-October/November 0620/23 Q19) -3 £&
Ethanol is manufactured by the addition of steam to ethene.

CoHa(g) + H2O(g) = C,HsOH(g)
The reaction conditions are 300 °C and 60 atm.
The forward reaction is exothermic.

Which rows describe the effect on the equilibrium yield of C,HsOH when the stated change is
made?

change ' equilibrium
yield of C,HsOH
1 adding a catalyst no change
2 decreasing the temperature increases
3 decreasing the pressure increases
A 1and?2 B 1and3 C 2only D 3only

fiE:

Jeidl H HIEZEELAR & . equilibrium yield of C,H;OH, & JBZRY -3, @ HBRIIER I :
C;H,(g) + H,O(g) = C,H;OH(g)

FEARAE R S R

5B VAT fALFIRIN AP IE S AT s B, AR ZR B PRISEIE, (RSP ng, itk
P SFEA8 72 28 no change, IX—1T1EM,

52 1TRAKIRE, FERA AT M, RNEREANRAGRIER N, B AERZFEREE RO, B
SRR IG N, R increases 1Effo

B 3TRCE S, HECSURRE: A1 6y CHJN 1 3 H,0, 32 1 3K; G817 CH,0H, 15,
REART SRR ERZI AL, RO 2K, TRES increases, IX—1THH 1R,

17 KA e AR JEAT I
1 I NEi2 Eff

2 R AR w0 Eff

3 E3(AVERE:H FEAIR IR

PUAS AT 2 4T1ER, RIIE A (1and 2)o =ATERAMEORGE A0 A RN, ARESCRHRAIFRE &
BN — IR,
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ABSE i)

1. (2025-May/June 0620/12 Q17) - 14k
The equation for the reaction of sulfur dioxide with oxygen is shown.

2SS0, + O, = 2S0;
What is meant by the symbol =?

A redox reaction
B reversible reaction
C displacement reaction

D thermal decomposition reaction

2. (2025-May/June 0620/43 Q5(a)) -2 4
Ethanoic acid is manufactured in the reaction between methanol and carbon monoxide.

An equilibrium mixture is produced.
CH;0H(g) + CO(g) == CH4COOH(qg)

(a) State two characteristics of an equilibrium.

3. (2025-May/June 0620/41 Q5(b)(ii) -2 £k
Methanol, CH,OH, is manufactured by the reaction between hydrogen and carbon monoxide.

An equilibrium mixture is produced.

2H,(g) + CO(g) = CH;OH(g)
(b) The reaction is carried out at a pressure of 75 atmospheres and a temperature of 250 °C.

(i) Complete Table 5.1 using only the words increases, decreases or no change.

Table 5.1
effect on the concentration of | effect on the rate of the reverse
CH,;OH(g) at equilibrium reaction
catalyst is added
4. (2025-May/June 0620/41 Q5(b)(iii)) -2 %&

Methanol, CH,;OH, is manufactured by the reaction between hydrogen and carbon monoxide.
An equilibrium mixture is produced.

2H,(g) + CO(g) = CH,OH(g)
(b) The reaction is carried out at a pressure of 75 atmospheres and a temperature of 250 °C.

(iii) If a temperature of more than 250 °C is used, the yield of methanol decreases.

State what can be deduced about the forward reaction.
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5. (2025-May/June 0620/43 Q5(b)(ii))

3%k

Ethanoic acid is manufactured in the reaction between methanol and carbon monoxide.

An equilibrium mixture is produced.

CH,OH(g) + CO(g) = CH,COOH(g)

(b) Both a high yield of ethanoic acid and a high rate of reaction are needed.

The reaction is carried out at 300 °C.

The forward reaction is exothermic.

(ii) Complete Table 5.1 using only the words increases, decreases or no change.

Table 5.1

effect on the equilibrium

concentration of CH,COOH(g)

effect on the rate of the
forward reaction

catalyst is added

increases

pressure is increased

6. (2025-May/June 0620/41 Q5(b)(i))

34%

Methanol, CH,OH, is manufactured by the reaction between hydrogen and carbon monoxide.

An equilibrium mixture is produced.

2H,(g) + CO(g) = CH,0OH(g)

(b) The reaction is carried out at a pressure of 75 atmospheres and a temperature of 250 °C.

(i) State two disadvantages of using a pressure below 75 atmospheres.
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[T

1. (2025-May/June 0620/42 Q6(d)(i)) -3 £&
(d) C,H, reacts with steam to form ethanol.

C,H,(9) + H,0(g) == C,H;0H(g) AH = —45kJ/mol

The process happens in a closed system and the reaction reaches an equilibrium.
The conditions for this process are 300 °C and 60atm pressure. H,PO,, is used as a catalyst.

(i) Complete Table 6.1 to show the effect, if any, on the concentration of C,H,(g) when the
following changes to the conditions are applied.

Only use the words increases, decreases or no change.

Table 6.1

effect on the concentration of C,H,(g)

change to condition at equilibrium

temperature is decreased

some C,H;OH(g) is removed

pressure is increased

a more effective catalyst is used

[ZZE] BEHIE2RM EZIR: decreases; decreases; decreases; no change, JE5R—1TAEEE N SCHIKE
EEEHEAT (58] 152

[f#EAfr)] IXTEF A Z CH PN IIRE, FHELH CHy(g) + H,0(g) = C,H,OH(g), 1ERM AH =
—45 kl/mol, M4 300°C, 60 atm, H,PO BRI,

S BT ESRIEE 1R
REEAPRIRL 2 decreases
BE—L Bz decreases
A decreases
6l FH B A AR AL 51 no change

FATRNEE, AHOND, IERMNMEER; BEEAEFTAGRIERN, HECH. HER AT IR
X PR BIE RIES, ORISR, AT decreasess

BATEE OB, JEERAILTY, BEEERN T EIER AN —E 2 O8E, FINTEFECMH. 2R
JER R SATURFAERI A L, SRR, YR decreaseso

SEVUAT 0 A R, AT R RN AN BRI A S L, AN PRI AR, R I 6 B P R
no change,

FATEZRE P, HRENEDIE 2 07Uk, Gib1 0 EREAREGRESET, FoaEATmE
£, BERTTFEIRE R N RTEFEC . IXREVRH ZAR AT R D, J0ANGE B SRIERA e AR R 48 AT IR
JERRE, ROMIREEE PR DUAR,
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=R IT R ATHI R NIRRT A B IRAS ; BRISEIHHF
i, NIEZEN, JMIEERAHEINERE, BRMERECEFEE M, IREST & 5 TR IE
SNSRI TR IR i E R

NHEA—MBAERT A(g) + B() = C(RR VLA LLRERIME, A FIIRIESET A BIYIRAVRPRAFSRAR; &
FRga T = MR 8, EREAEBRETA],

F—SAREA+B = C: S BBELRIA MRS

BT 1 [ mEms | | 37T
A: 1.00 mol A: 1.00 mol A: £90.78 mol
{&%3: 1.00dm? —> {&%3: 0.50 dm?* —> {&%3: 0.50 dm?*
ARVKRE ARVKE ARVKRE
| 1.00 mol/dm? ] | 200 mol/dm? ]| £91.56 mol/dm? |

WIEZE/E — ¥ F#: 2.00 > £91.56, T
R — #EE: 1.00 > £91.56, EFA
BB AT, LR ETRRANZ R E

W =R R, E R A BRI, ([ERARUREN, FREATE RN T MR RS IR
MRIEZE G205 6, A BIREERH 2.00 REEZIZY 1.56 mol/dm3; MR FA 2§ P8, A 1.00
EFFEIZ) 1.56 mol/dm3, A BEIHFES TAER FAIRAS AN IR EF R, AT AR &4,

Hit, B E =ATHIES FZ decreases, (HJRBITZA BiAH LIRS ELEGE AT —1, REHE A
R AE S A5, P AR S ) B 28R P SR L T AR 2 VI8 P AR, I E IR RSP = R0, %
SRRECHIM A7 17 ; BRI LR, EAFERAERE. AR R .

FE(H[]IE: OpenStax Chemistry 2e, 13.3: LA S5IKE, AFIKR,

A 2: WL Haber 5 Contact T2, HERBREZEMITH

.7 Haber % Haber process Z il 1E {12, BEHAE T nitrogen N,5 A< hydrogen H,Z il #
ammonia NH,, ESEEZR, S/SATHI AT methane CHLHIE, AT EHHINFRBRIE, RER%E
S SAIE D R,

R :

N:(g) + 3H,(g) — 2NH,(g)
ER MR, BN 450°C, 200 atm (£ 20 000 kPa), F£{# %k iron Fe L7, JEoRNET KM 2

JG, HAREMEME, R, ZRENIUE, RN NS H A EE SV g,
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https://openstax.org/books/chemistry-2e/pages/13-3-shifting-equilibria-le-chateliers-principle
https://openstax.org/books/chemistry-2e/pages/13-3-shifting-equilibria-le-chateliers-principle

Haber%: RN 78, BiERRkNESEE[E]
FRNAIN2. HABIFER

e
=5~ N2

4 )
AV -
FA%ECHa — H2 :| iﬁfﬁ . | REDE
T\
R e ————
P FelEr R L BRNBIK
(N J ENH>

N2(g) + 3H2(g) = 2NHs(g) IERRMEH
TEEE S RANE; RMENNTIERNRRIEERN— RS

AR R, JERH & BRI, BHh R AR E S RRMIR I, |07
fian, HE R =DIREAE, BRI EIRE, AT 450°C; 200 atm; BREEMT, RATRITE

IMER B T2 B SRR, AREEH A —IUE UMV g =D 5 AF, \
FEXPREA BARE Y N.HEAWD NJET, ArEUEE NHLATES 2, H14806 2 N6 4

Ho AN 732 H, EBHRE HeM 6 1 Ho T2
IN, + 3H, = 2NH,
AU 1 1B R,

RERFFEERY: 2 FRENREAILUE, THRAX

®®+®®®®®®:

1Nz 3NH2 2°NHs

i N=2, H=6 Hil: N=2, H=6
N2 +3Hz2 = 2NH3; RIASERBA 452

JRFE A TG SRR B R )8 T H—9F, RRRSFIESE =R 2L E,

flan, KMELAMWIL, NHZE?2, HEZE6, KILEAREF, FREH NH.20N NHRER, IRSsZ
JRIIEAE T HIWT R aR N IR 2 5 SR R %

MR 1+3=417

AR 263
X5ER T2 N ESIE,
Contact 7% Contact process il JEHER sulfuric acid H,SO. FCHIHR sulfur S #A%%, BRH Sl A1ES SRS
e, BT S ALHT sulfur dioxide SO,; R —MEFIFRINAES O HREZA,
TR AT 2 B 2 -

2580,(g) + Ox(g) — 250s(g)
Az =L sulfur trioxide SO,, 1ERMBEN, IXPMBTEXHYIARIZEAFZ 450°C, 2 atm (£ 200 kPa), fi#
52 R AHN(V) vanadium(V) oxide, L FK V,050 X B (V)RR EMNECT+5; T DEFHIHIMOR
15 N — @A 1,
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AL SO S IRIAIR A, L pGs HARN oleum RIRMAMER, PAH.S.0.30R; HEKKRMN, FEIE 2
M. 1ZEHAERIURTEL, MPIRLRANRE b 52

Contactix: 4R SOs, BEAKMRMERTTERER

@ B SO2 SO2

MSHEM A+ =5 ¢

SOZ’—%E’E\,EPE/‘]OZ&E 4500C; 2atm, V2051§1’{{1};ﬂ]

IE R R3S

@ & UZSOs SOs3 + H2504 = H25207

SOz 5KERER = I ARIRER & JRFRERoleum
@ B3R H25207 + H20 —» 2H250a4

K IRRER S 7K 2 N 7K I

FAMERMAIE RN, 5583, AMBRNRNYITEER

INAIFT L TR ST RIS N F—ME; SRR 5 NI B\ 75
flan, #HEAREE 2 FE R, RE 8 AomS /ER =R m:
250, + 0, = 2S0,
EAHE21TS, 6100, HEMAEHRTS, BRI 3 M, RN SO H,S0,, F¥EdiHE
Y H.S,0,; TNEERT—H B O, HFbid >k,
B3 HrE RISt
SO, + H,S0, = H,S,0,

BRI Hy S, 0 =M ITR, MR —PRRNY; FRERN N —2 NIG2R, site5% 2M
BXHY VO AR N —1%,

PXEMEE/RAER, BRE=MRF
SOs3 + H2504 —» H25207

EbERIAT HIEF SIRF ORF
SAVEY/k=shy 0+2=2 1+1=2 3+4=7
=Mait 2 2 7

BRERHEEF, U= TMIRENREREZEL

BICEMMEA E =BT RER, R 20 30 40 7 HIRDTFARR, BB
e, % H, S. O HIEXEE 3 MrEk:
« H: B2, HidE 21,
o St FEIOFRYIRSRM 1, B2 BIIE 24
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« O: FERHRMEE 3 DRI 4, AT BIBA 11
R AR ACEAESE, RIERBUY N 1, 28 4 HrBE:
H.S.0, + H,0 = 2H,SO0,

A H, S, O IR 4. 2, 8. SO,ERGE/KHIRMEIZN, Ao AMEMERERSE, Rt Tk B
FIRARIRIC I, P32 IS AT =R IR AR

WL IXPRRTEN T ZHRR AL 450°C, TAEIR R RIR? Jofl <l P07 g
AT HENIER N, i BbR8izs; rZRFIshaes), AL Rl YA A Rt D,
AN, JEmiR R NPRIRR, AP E A AT RS SN, HAR IR R R

BRI TR BERHRIENRA = ZN IR

SAVREES PR o
A A R FEEERIRE

78 Bk

450°C D=Yiss 450°C B

450°CHRMAIZRIER SR, NEMFHLHR
WEBNH DB R AEVIEE;, REREEMAIEXN ML

HHZR FURBRSAEAL AT A, A SREREUE ;I 2351 A] IR E AR B Sl 5 1 = 28,

Bilan, X Haber 7%, HUEEEM 450°C BE(%. SAIHZNRE, (HEAFEHE ™R B, BT 450°C &
IR AR N T —45, 450°C BAE AT~ R 5 4 7 & 2 RIVE R BT ) HFRRoR
I R [ P B i e SR R B v A R, B il IR T 22 SR 2 NGB &, R SR SR EEK,
A H 48 S — TR Y, AR E — 5 AT, B4, HEE methanol CH;OH 5 — % {k.fk carbon
monoxide CO AJ 42X £ ethanoic acid CH,COOH, 7l H %57 BRI &2 300°C, KT 300°C AYHk U IR
REGE; &T 300°C MHR SR SR~ 241K, 300°C SR HIXIE—IN T 244, TREF 21 450°C
B,

[ESR[FEREA WS 510, Haber [N SRR EH 4 25 2, Contact 25 2 TERH 3 2 2; ERNESM FE
SR, BAERITARM, BArr=Pr B 2 d me Raa i R B A AR 26 18 5 N
RN ER,
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M TZEREERNE, SKFREAERARE

Haber:% Contact’=5 2/ E&
N2 + 3H2 = 2NHs 2S02 + 02 = 2503
PR = 2 RAK 3PRIE = 295K
200 atm = 20 000 kPa 2 atm = 200 kPa
HrFefE{L SIEN(V) V2051

BEAREMENTES R, BEESHREIRSEIEMAZ
P& HELRER 79450°C; ERAMMENTIZE S XN

KPYITIIRER, HUERBEBUE, T2HBILMAFEE 20262028 #4, TERAE L] #8RH 22 R REUE,
BN, 4 Haber £ E5REE =2 200 atm PA b, FREVZ =R NE, FHEMENAERITARE; R
iR B AREE R4 ZERERE, RN 2R FIE B IR[E, RSN, 4 2R ERG AN, (KA &
R WES R RS EERERE,

Contact IETERAR SR N EREIRSRE VLR, HUHESRAIESE S RTINS B AR & 5 &
#ETRF, PRCAERZ) 2 atm, (ESRREWSIBISRE B RIA], iXFhE BN THE MR TEN TILEE,
BEARIEA R, AR E SR SO, ERSATH ISR, KE, MNIXER 450°C 5
2] 2 atm,

BIGZMN L, 25 V.07 3iEE IR RFE RN, SRR EERRRTR, [HIREREE TRIREE,
WFHAERR A T AR, NREF IR & = R R B C R R, SERR T IR AT fE B
EIEMREAERIRA SF A NEUS AT HATER, MRS XN R ELR N A 4518,

Haber {AHI SR EREN il ; Contact 5 2 B BeAIMEALT N o XBHARIIE SR,
e AP 08 6 , TEPIR-fE AR

BE: BAN,; SR H,; SV V.0, BRIE; B9
SEHN T ZRPRIR B, FEERE. Eo|, TR, FFEMRER, 2HEHERE, F
=2, RAMZ 2,

EEER  (2025-May/June 0620/41 Q4(b)(i)) -2 £k

This question is about nitrogen and its compounds.

Nitrogen contains molecules with the formula N.,.

(b) Ammonia, NH,, is manufactured by reacting nitrogen with hydrogen, H,, in the Haber process.

(i) State three typical conditions for the reaction between nitrogen and hydrogen in the
Haber process.

fi#: BH PR SE S/SRE Haber VY a8 W [ = MBI, et =M= H R R, [R5, i
e,

IRER 450°C, EEEM 200 atm, HA]E 20 000 kPa, fHALFINEE iron, FE%EVEZ: 450°C; 200 atm; iron
catalysto ZUEEF T X M ERAL,

T OB EHIER, FHARES AL Contact % 2 atm FIEMLANVHEILF, BERILR. MR
NARE T IEaab i, WARERRIX =AM &M
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HE#R  (2025-May/June 0620/43 Q4(b)(iii) -2 4%
This question is about compounds of sulfur.

(a) Sulfuric acid is manufactured in a four-stage process.
stage 1  Sulfur dioxide is produced from ores containing sulfur.
stage 2  Sulfur dioxide reacts with oxygen to form sulfur trioxide.
stage 3 Sulfur trioxide reacts with concentrated sulfuric acid to form oleum, H,S,0,.

stage4  Oleum reacts with water to form concentrated sulfuric acid.

(iii) Write the symbol equation for the reaction in stage 3.

fif: ol stage 3: =R MM S IR, 4K oleum, #H BB H,S,0,0 BHIKA

i\ 2 BB, FrRUXEAH S0,5 o.M s /2=,
z@f&@?{%‘s 803, P?%EE%% H,SO., M NYIEELD. FEYEERL, 53
3+ 2 4_> 2202 7

HEBENTTEZA

e H: £, G¥IH 24

o St EIMMYIRSA 11, &t 21 HiatE 24,
e O: Kl 3 i fa4y, it 74y Atz 71,
EARE, R ERN:

SO; + H,SO, = H,S,0,

SN NES - @ RSEIR &
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FETRY  (2025-May/June 0620/21 Q16) - 3 4&

Industrially, ammonia is made by the Haber process. The equation is shown.

Na(g) + 3H2(g) = 2NH5(g) AH =-92kJ/mol
The conditions used are 450 °C and 200 atm.
Which statements about the conditions are correct?

1  Temperatures below 450 °C give a lower rate of reaction.

2 Temperatures below 450 °C give a lower yield of ammonia.
3 Pressures above 200 atm give a lower yield of ammonia.
4

Pressures above 200 atm are too expensive to maintain.

A 1and?2 B 1and4 C 2and3 D 3and4

=N
+d

VM E L B W AT IR
N:(g) + 3H,(g) = 2NH;(g)

RRLEIEEN :

AH = —92 kJ/mol

HEFIRIER MR, BESIRRE:
M 1+3=4

A 2

BB BEHIM, TREHIER G RE R — 4L,

BRA 1: JEEART 450°C, K FEIIENRERAR, BAAZITIRIE SR fEse /D, At DUR M IER N, 1Eff.
BRI 2: BEARIEE AR THEANIER R, &A= 2N IG 0, e R KR,

BRIA 3 12 5 s A A TSR £ D A 12, Bl DAY A7 SR NG N 05T 200 atm 87~ 8RR FE R
BRIk 4: dRSAR R RoR TR 20 2 R AR RE B A T IR [E I e N A B8, 4ERnXees s, eSS H
BRI E SR~ R 52 A, RIHIX — T ARA PRI .
HA 1 f04 1E6, XM B,
APSED

1. (2025-May/June 0620/42 Q1(b)) -1 4%

Using numbers only, state the:

(b) typical operating temperature of the Contact process in °C

2. (2025-May/June 0620/22 Q16) -2 £&

Which row describes the conditions used in the manufacture of sulfuric acid by the
Contact process?

catalyst pressure temperature
A iron high high
B iron low low
C vanadium(V) oxide high low
D vanadium(V) oxide low high
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3. (2025-May/June 0620/43 Q4(b)(i)) -2 &
This question is about compounds of sulfur.

(a) Sulfuric acid is manufactured in a four-stage process.
stage 1 Sulfur dioxide is produced from ores containing sulfur.
stage 2  Sulfur dioxide reacts with oxygen to form sulfur trioxide.
stage 3 Sulfur trioxide reacts with concentrated sulfuric acid to form oleum, H,S,0..

stage4  Oleum reacts with water to form concentrated sulfuric acid.

(b) (i) State three typical conditions for the reaction between sulfur dioxide and oxygen in
stage 2.

4. (2025-May/June 0620/41 Q4(b)(i)) -2 4R
This question is about nitrogen and its compounds.

Nitrogen contains molecules with the formula N.,.
(b) Ammonia, NH,, is manufactured by reacting nitrogen with hydrogen, H,, in the Haber process.

(i) Write the symbol equation for the chemical reaction in the Haber process.

5. (2025-May/June 0620/43 Q4(b)(ii) -2 £
This question is about compounds of sulfur.

(a) Sulfuric acid is manufactured in a four-stage process.
stage 1  Sulfur dioxide is produced from ores containing sulfur.
stage 2  Sulfur dioxide reacts with oxygen to form sulfur trioxide.
stage 3 Sulfur trioxide reacts with concentrated sulfuric acid to form oleum, H,S,0,.

stage4  Oleum reacts with water to form concentrated sulfuric acid.

(ii) Write a symbol equation for the reaction that occurs in stage 2.
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6. (2025-May/June 0620/43 Q5(b)(i)) -3 £k
Ethanoic acid is manufactured in the reaction between methanol and carbon monoxide.

An equilibrium mixture is produced.

CH,OH(g) + CO(g) = CH,COOH(g)

(b) Both a high yield of ethanoic acid and a high rate of reaction are needed.
The reaction is carried out at 300°C.
The forward reaction is exothermic.
(i) State the disadvantage of using a temperature:

. below 300°C
J above 300°C.

| 6.4 SR

A1 BiRAE. BFSRLE, PHARKERMEFIAE

FEM— N REIBREE N R N 4G
CuO + H, = Cu + H,O
FALHIAT) copper(l) oxide CuO Ak Cu Bf R EH; AR HAMK H,0 F1§E|H, FEIANMAL

oxidation, REFNMIEJH reduction,

FLIEIFER: ERES, HFIF?
H15EIE, ZTRH0: a1k

| }
CuO + H: — Cu + H20

| f

CuOkRER, TACu: LR

CuOMAREHIAEKF; AUSERERLE

HELIBER R MBI H A, DEIRRNEIL e R R X — 4
pilgn, JBEEESHEIYIR, CuO—>Cu, EMERIHRFTHI, AL CuO Hit)iE, ﬁlﬁ BRSSPI, H,—
H,O, ¥4/ 7 &, Ft AH 8 b IX RSV AR [F] — IR S b HR TR S R 2R, S FREA IR [ M. redox reaction,
B — R BRI, HiE R BRI B CuO, TS RIS IR Cu,
HERTFNES, ALSMICERN GRS, 15980 DU EFHIW, £ magnesium Mg ‘?%H(II)F’%?
Cuz' R M, Mg REMANHET, B Mg?; Co? 32X NET, Bk Cu, TR, Idhe,
RHF AR R B
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FAEA] DUE N R ERT, BFEEXCHERET, E—NEAamE 75 Ex haf
equation; /P FER A I PR EE A ECTS

B REBTFHN—HBERHA
Mg + Cu?* -» Mg?* + Cu

s e N e e - -, ™
®EMg YT F(IEFCu
Mg - Mg?* + 2e- > Cu?+* + 2e- > Cu
KEBF: WAl FRIBF: WirER
IBERFRAXMA: EFEF EXARET: |

EIRF B CEEN; AtFTB SRR
AR, £, AEEN2e HEHTH

FRIE RSk L B (D B 5 P75 2 2RI I OR 4 S - ORIl L~ 1B

fian, SEEPEREFRFE R
Mg = Mg? + 2e”
HEEEAN, Tl Mg K%, Mg 8.
Eé%’%ﬁ(llg%?é%%?ﬁ@ﬁﬁﬁﬁiﬁ:
u?" + 2e¢”—> Cu

YA, Tl Cu 58], CuBidls, WA, %, HAHY 2 HEHRH, 52
Mg + Cu? = Mg? + Cu

5 H reducing agent 55 —VIHIEIR, H AN ; AILH oxidising agent S —¥HHENK, B
BOER, BBl Mg LT 224 Cuz, i CuziBJR, Al A Mg IR JR 7, Cuz 852 1, i Mg &k, FrlA
Cuz 2R i, IR EXN A —IEM, BIENFECRE TSR, A5 5miE,
R H R, BTFRAEZREH, AIAHSENEL oxidation number itk AMETECLAF DT
KWRT, FAREERETHE; M2 F, BN —E 2L EENE A, JoH AN : s
TLEMEMNECN 0, Bl Cu. C. H,o OMIN,; R F B FHIAMEEET H A, HIa0 Cuzl+2, CI
H-1o LGN R FRIEMREERN 0; ZIRFEFNEHR TSRS T B &Y HAA,
HEATE WSV, HIEE+1, OEFEE-2; HdH5BIGHETENEE, I E A
BEfEH, XMANEREIFIREE RSN, FitiRRIishsS ER NPT, Jeft R T S EER R 1
8, PR SRRFIE
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A]LBNEM: BEEMIFEREER

, it 57 1 [ LRTFET \
HZSO4 SO42_
HEE+1; O@HE-2 BTFEAE2-BE
2(+1) +x+4(-2)=0 X+4(-2)=-2
fii: x=+6 Bi: x=+6

XxTREISHALE;, NFEURHIEB TR FRIER

XREMEOLNK, NEYIRIVEAIE, It HSOMUEMNN 0, SO HIEHMIN-2,

BN, KRR H,SO0. & S RMEL, BNz, WD HZ N+, U0 K H-2, BNFrhfE, Fit:
2(+1) +z +4(—2) = 0

JeH H. O &THDIlk, FEL S BEME:
242x—-8=0

r = +6

%E&ﬂﬂfgﬁﬁéfﬁ SO, FEANETH 2-Hf], EEBETIENEEFPN A-2:
x4+ 4(—2) = —2

T—8=—-2 = =46
T4 S Th+6, THEBISA LA 2—, WAREEED SO HYEM -2 ERARAR S HUE ML
A2 FRP D S i IZoT 2 A . Hilan copper(I) oxide ¥ 11 ZRRHAA+2; chlorine(I) oxide
1T RRE N+, XPREF M CLO BT, FRE N+l BIEEHEME, HAZKE T HEF
TR CIr T
A S B REE SCEIAIE R - S BUE o Sk, SBIEDRIER, BRI S R BE R
=3 F+2 2N, AR R S TR R,

AUBERMZBRN, BMEERZNEK

-3 —>+2: 1B, WEK

+2 - _3: )F’Ei\) %&-’J\EE}?

B S AR — e R R M AT R SR, SRR R PR Assh 77 1A,
i, Fex —>Fe>, [A—MERRYEMEH+2 HME+3, Fit Fer A M, BRE-THET, F 8!

Fe?* = Fe3* + e~

LRV sFer, 5 FnA LEAERNE T, NSRRI EMEBERNA10,

179



HIWTEAN T NI R R RIREH, AR =2 e BIBENITE,; 2 AIR E1E R BRI
FEYIH B RS BB, BEBRIXAN R Y B CaR M, RRIEER, BUER DN e =B R —
775 ARTCRBEETE, HUNREHE A A RN AT 7,

BFEFHEI, FERCREERENE TR E—4H, A HZIRRR SO SR OH-, HM7l2
2—F 1— BILNRRFREE(ID) iron(1D) sulfate FeSO,5 &AM ER(I) iron(IT) hydroxide Fe(OH),, M #AH &
CERGI

wIRSHNETFHE: TR BEFHERIER

FRERMESO42-: 2-  S&|IROH-: 1-
FeS0a Fe(OH)2
X+(=2)=0 Xx+2(-1)=0
FeRVE& (L2 9+2 FeRVE (L& 9+2

Fe(OH): BRI TIR2FENOH-; EHIBE N FeTH+4

XEF ) S0, 5 OH-ZEA ML E T H; 554MY 2 FREM D OH

4N, FeSO,HM) SO &1 N-2, Kt Fe 2+2, Fe(OH),EHM OH, EMHEMHE-2, Kt Fe
JB+20 fi Fe(OH), 5HlR H,SO. M AE L FeSO MK, #hHU+2 E KA ; %R N ARE(N A2 T mt
& Fe(OH), MM EIE 71,

WEWAME B ERE, &M, Basit, R&git, DAEREMEORFE N R,
%*@%M%W%%%Wﬂ%ﬂmmm@mﬁWDmmmm@ﬁ,ﬁWMMX@ﬁW%%@omA%
5ERMWEERG, ERBIRIENSA R MnO, $0EFE N Mnz, SKEHK, FHIARIEE ML NTLE,
5 AZ L ERIBUYLE potassium iodide K1 7KI& R, HES B RSN 128K BFIE A iodine L,
B SR,

AEMRFINEEZL, RFEFFK

ERIYLBIKMNO4 AR KIZK B &
NIRRT MAEF
= I [ >
\__/ \__/ \__/ \__/
£E & & ]
Mn: +7 —=+2, BEBF lI: -1—0, kEBF

AFIFHIMNO4—#RIER PRI E A2
BRIERAEPN;, BRAESERE THHEESAYE

BHAX AR R TEOIA R, RIEMTA R Moz @ H SN0 ; KRR R B 2 TR,
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plan, FHRYVIFERRAL KMnOJAR S GG, SRR R T HO0CE, FNYsERMtH 10—
73, BB, HFREDBETCE KUABES R, THEAL, FNYEERRET, Bt smsm.

X AR T RO
21 > 1, + 2e

X AW 2 SRR, SRR R AR € BRI 2. ITRITR BEATZ 5 OB 78 73 s M SE PR 52
EH BB IERE R ER R, LRSS RMAE . WHERHN sodium sulfite Na,SO, I ARERHE
lithium sulfite Li,SO,# &5 WARERIR SO.2; NEAM sulfite WARERER IR 2L sulfate FEREE SO.2, EATREIL
JRERILH) KMnO,, [KIHTEAER [ N SIS AT, AR,

BN, #HE E H Y Na,SO.# Li,SOs, ZHIZEEISEHE T FREIEEME 5N S02, Al
FIAFIEIRIL KMnO,, AfDABER R e, K@it B from/to PAERER NS 5 R
5,

B— " EHL TR BLER (L A B ER R B potassium dichromate(VI) K.Cr.O. fENFTRA, HIHES KI RMNGTE
WERF G, XEAABIAAIEERE AR HERD K LG, EFfE IEEl; FTR
LI K,Cr,0. 5t /2 B4, AHRH, FeSOHER{L KMnO, ISR EIHRN, Fe T4 Fe*, FeSO, &L
JF, PRI A B AR YE A B s B H Y L 25 A1 53 B AT

a A — R &t BH RS RNARR, WAS RN A HIE PR FTTE I R R4,

FHBER RS, TItghS PR R MM R RNV AT,
PILE propane C.H fE R T BRI A2 2R, w] PAA s — &k CO FIZK H,O, fil4n:
2C;H; + 70, = 6CO + 8H,O

XH O 28, 05 0; COFlH0 H 0¥ -2, EWILE, LR ENL, FitZ redox,
%k iron Fe B TREESAIK, BRREKEN SRR EY, BRI 0 2 h+3, #Ek, AR

?ﬁ%ﬁz 30&2%3:2%(2)(0 A HICIRBR S R, SIBRER T AT K
HIEBRFEEK, RERNARRKRE TR P IEE AR,
QLA RNBIRE, SAbHPERIEEZ K
AT —MEMCORE
2CsHs + 702 » 6CO + 8H:20
O: BFRF0 — COMH207Ay-2

BRER: KMEASEHFH
FedriyEk: 0> B7KEREEAVEL: +3
BKRERTF, KAk, aRNHRER
Mtk NEB TTRANREN, EiEETFRUERRN

AR — AR 22 R A S, SN SRR EDY), RDERERIIRE, A E TR 4l Fe,050
flan, e ANERA =YE R CoA HEA L, LHE COH O -2, EARERHI % H 0 B
F-2, AFBENIM Fe 19 0 A=A I+3, MBIEFEEEMEZ L, AEE TR AR, "TNSR
RN FR, TREATTREER 70, & AR S K 7, .
FHWR R N BGETIR, AR RAEENEE L, M3 E T Cr ISR ABRL AR silver nitrate
AgNOJKIBMR, RET Ag5 FE TIEMIEAF IR silver chloride AgCl, B

Ag'(aq) + CI"(aq) = AgCl(s)
RIERTGEEE+1, FHEZ-1; HEERIR NO, HFH5ME T 1~5 51X —HUTIER .
%Eﬁ%cﬂiocalcigmocarg%late CaCO,Z R R EALFS calcium oxide CaO Fl & LAk CO,, HI:

a 3 —(Ca0 + 2



Ca ¥ h+2, O ¥ -2, B3R CaCO,H C HIEMEL, Kz, FHFMEASYREFRD O:
(+2) +z+3(—2)=0

C 1 COMP s, RUEAEATERM AR,
MASR, CEREANRRENE
AET SRET RN
Ag+(aq) + Cl-(aqg) - AgCl(s)
Ag: +1—=>+1; Cl: -1—>-1

IRER TS5 R i
CaCOs -» Cal + CO:

Ca: +2—>+2; C: +4—>+4; 0: -2—>-2
FrBERT RV A EBERARZE, R RMNEEredox

(aQ)FRNIBETIK, O)FRER, F—XRARE LR RITENE 7 58 R i,
fan, RAETERITIE B2 R R A REHIWTE 7 redox, X EIREAVIRITIE SRS 70 fil, BN ICEZ
A5 R R MBS, B UX M EIA 2 SR AN EE T IR TTTE IR M BT A f8 57 D
—EAIE redox,

5T RERAERR BT, 2 o JEJFGHIAS B4 o ZIRTETHAERT
et GRSV SR o

BR KRR, A E; BAE TR A
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JCBRE EIRERH R P XIS, 5 ER R — e R R MR R AR T, &
JEh—RIEES —YBURAE T A, RE RGN, SEib AR R 5 3

TEER)  (2025-May/June 0620/11 Q16) - 2 4%

The equation for the reaction between copper(II) oxide and carbon is shown.
2CuO + C - 2Cu + CO,

Which statement about this reaction is correct?

A CuO is reduced.

B CO,is oxidised.

C Cuis oxidised.

D Cisreduced.
&

RN :
2Cu0 + C = 2Cu + CO,

JEIBEFSHMIYIB: CuO &R Cu, KER, KL CuO #HEFE, A [EHf,
FIBERIK: RV C AERL CO,, 15EIE, HIWEMAE Co COBXMNAMIIRNY), TREEAM T
FR“CO MR Cu NIZ CuO BORFEEHIY), REVE Cu TEA M HHEE L,
AT HEMEEZ: CuH CuO HHT+2 BT Cu Y 0, 2D ; C H1 0 225K CO.HY+4, 214NN, Flr
PAB. C. DEAFFEMGRN, & A,

(2025-May/June 0620/41 Q4(c)(ii)) -2 4%

This question is about nitrogen and its compounds.

Nitrogen contains molecules with the formula N.,.

(c) Ammonia is converted into nitric acid in a two-step process.

In step 1, ammonia and oxygen are passed over a catalyst.

(ii) Give the oxidation number of nitrogen in:
* NH;

e NO.

file: XMRP TR R M ¥, RIS B 2ER R RSB 0. B hlig N R E N,
NH;: &P HEHN+1, =1 HE+3, Kit:
z+3(+1)=0
T =-3
R N REMEON-3,
NO: OJ#EHN-2, [Hit:
z+(—2)=0
T =+2
—% ML A& nitrogen monoxide NO 1 N YR ECH+2,

EBAWFE-3, +2, ERSEHEEHERE, 77 BEPERITRENE TSN 0,
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IFERY  (2025-May/June 0620/42 Q4(c)(ii)) - 3 %&

Chromium is the element with atomic number 24 in the Periodic Table.

() (NH,),Cr,0, is a compound containing chromium.

The negative ion in (NH,),Cr,0. is Cr,0,%~.

(ii) The oxidation number of each O in Cr2072‘ ions is —2.

Determine the oxidation number of each Cr in Cr2072‘ ions. Show your working.

fi#:
Eﬁ%afﬁ¢@%TQ%ﬁwﬁo@EE%%&@%O%Q SR 7 AN O BB TRk
7% (=2)=—14

?é‘j%?%{f)—%?i, Fir AR IS S TN -2, & Cr Nz, B FHEMA Cr:
T +

PIAER A 14, 1924 Cr B9 E BTk
2x = +12

FEREL 2, REF—4 Cr:
z = +6

RIEIRGE :
2(+6) +7(—2) =12 — 14 = —2

SERIEFE T B TR A, FtEA Cr FEAEC+6,
A H 23K show your working, TREHRE+6; FRZRREMETTH, DUHE FEREKRE Cr 2P, 5809
JRFIFE 24 BRI T, PRANXIESMNEOHE,

FEE  (2025-May/June 0620/22 Q17) -3 4%

Which equations show the underlined species acting as a reducing agent?

1  Fey0s; + 3CO — 2Fe + 3CO,

2 Fe + CuSO; — FeSO, + Cu

3 5Fe* + MnO, + 8H" — 5Fe* + Mn* + 4H,0
4 Fe(OH), + H,SO; — FeSO, + 2H,0

A 1and?2 B 1and4 C 2and3 D 3and4

i BHRTHE NRILYIE, BIMRIRGE Fe,05. Fe, el Fe(OH),. EJEFNIHIMIRIER: Bf% —
FIPORR, HOMEN, XEIYEA B Fe FEMMEL

%1 2%, Fe,0,FFH =" 0 HH-6, i Fe F£T5+6, FTCAEA Fe J+3; FEYIRJR Fe 2 0, BRIVEMEM+3
FEKEN 0, Fe,0.HCHUEIR, RBEMH, RIS,

%2 4%, M Fe N 0; 77 FeSOH SO2 B HM -2, ) Fe h+2, M 0 FHEI+2, HCOHEANL, FrlA
W RIZH) Fe 238 EH,

% 3 4%, FerZEly Fe¥, 1 Fe H+2 FHEI+3, KREHRTF, BOWEAL, AT Fer 2R, X FRimEm
SEETME, FREFNIELES

% 4 4%, Fe(OH),HMW OH &1F-2, FilA Fe N+2; =¥ FeSO,HHY Fe /52442, H, O, S HJREMEHE
B, XBATHIFFIZN, Fe(OH), %A RKHETFMHANL, FREHINIEEHFI,

R RESE 2 F158 3 KAFE, KM C
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[AEAER (2024-October/November 0620/22 Q18) -3 4k

Aqueous iron(Il) sulfate is added to acidified potassium manganate(VII). The purple colour of the
potassium manganate(VII) disappears.

Aqueous potassium iodide is added to acidified potassium dichromate(VI). A dark brown solution
forms.

Which row identifies the role of the iron(Il) sulfate and the potassium dichromate(VI) in these
reactions?

iron(II) sulfate potassium dichromate(VI)
A oxidising agent oxidising agent
B oxidising agent reducing agent
C reducing agent reducing agent
D reducing agent oxidising agent
fi#:
F—H, B KMnOEEIEK, RA MnO, WIEF, MAR FeSOf2M Fez, BREHT:

Fe?" = Fe3" + e~
Fez H O R, 59—k, Kt FeSO. /2 reducing agent,

FHP, KIEAS T, HIIRRORTRAERT 1L
20 =1, + 2e”

IRHEF, R, HEEMH K,Cr,0,2 oxidising agent,
HIFH“FeSOJEIFHA, K.Cr.0,8H", %D,
NS

1. (2025-May/June 0620/41 Q4(c)(ii)) -1 4%
This question is about nitrogen and its compounds.

Nitrogen contains molecules with the formula N,,.

(c) Ammonia is converted into nitric acid in a two-step process.

In step 1, ammonia and oxygen are passed over a catalyst.

(iii) Define oxidation in terms of oxidation number.

2. (2024-May/June 0620/42 Q5(d)(ii)) -1k
(d) Na,SO, is oxidised by acidified aqueous potassium manganate(VII).

(ii) State the colour change when this reaction happens.

from to
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3. (2024-October/November 0620/61 Q3(b)) -1 &
A student tests two solids: solid T and solid U.

Testsonsolid T
Solid T is lithium sulfite.

Complete the expected observations.

The student dissolves the remaining solid T in water to form solution T.
The student divides solution T into two portions.

(b) The student adds the first portion of solution T to a test-tube containing acidified aqueous
potassium manganate(VII).

State the colour change.

from to

4. (2025May/June 0620/42 Q2(b)(i)) -2 &k
This question is about covalent compounds.

(b) Chlorine(I) oxide, Cl,0, is a simple molecule with covalent bonds.

(i) State what is meant by (I) in the name chlorine(I) oxide.

5. (2025-May/June 0620/42 Q4(c)(i)) -2 %4
Chromium is the element with atomic number 24 in the Periodic Table.

() (NH,),Cr,0, is a compound containing chromium.
The negative ion in (NH,),Cr,0- is Cr,0,%~.
(i) State the sum of the oxidation numbers in the Cr2072‘ ion.

6. (2025-May/June 0620/43 Q4(c)) -2 4k
This question is about compounds of sulfur.

(c) Sulfuric acid reacts with carbon. The equation for the reaction is shown.
2H,80, + C —» CO, + 2H,0 + 280,
Give the oxidation number of carbon in:
 C

.« CO,
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7. (2025-May/June 0620/13 Q16) -2 4k
Steam reacts with carbon to produce carbon monoxide and hydrogen.

C(s) + H0O(g) — CO(g) + H2(9)
Which substance is reduced in the reaction?

A C B CO C H; D H)O

8. (2025-May/June 0620/12 Q18) - 4 £&
Which reactions are redox reactions?

1 the incomplete combustion of propane

2 the rusting of iron

3 the reaction of aqueous chloride ions with acidified aqueous silver nitrate
4

the thermal decomposition of calcium carbonate

A 1and?2 B 1and3 C 2and4 D 3and4
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B2, BRLANEL

| 7.1 47058

A1 BEF. pH SamiFIeERE &

IS S LR AP AR B /KA R . ERER hydrochloric acid HCl(aq)5 S & L H sodium hydroxide
NaOH(aq), FRFZKIAR S SR T H, WMEEHR S S EME T OH, MR LA, MRVEIATIRAY HHH
MEZ, BPEATRAY OH XN BE 2, PREEE HYIRIBEREXN A OH
AT H DI base BIAHRE SR X MW HY B R S PA &8 &), WELHFIDCuO0, A NaOH,
AIIATOKAYARIY alkalic NaOH BEVA TK, 18R Na', OH-, FITLAZ alkali; CuO RNIETIK, BUE base,
IR alkalio RS FHBESER 1072 SURRESUITRTE,

KABRPHNERER: TEESERNNEF
EhEL HCl(aq) S &1L NaOH(aq)

®»  ©
®» ©

BB H AN EZ; AR OH- NEZ,
ARREFEARET, kO FNLES—HETEE.

HCI #1 NaOH /KIARHHH) EZARE AR RIENFREN AFE O, Bk thAFIRAART AZAE HY
fian, fRIERERARR ML S WEANE A 2%, BHEM HY, A2 Clo [M] NaOH ISR AVIR M S AN A 2%, 245

] OH, iS4 Na*o Na*5 CI] AfERR/K I AZ(E, RRERA SEE (T THITISRR I R a0 M 2 SRR
R SIS, HAl5 OHZ5AAERUK, JXM AR neutralisation, FH S T /72 E A :

H*(aq) + OH"(aq) > H,O(1)

JEFHORN . BRI H TSI,

Al HY 5 OH- E&4RK

OK — (o
H*(aq) + OH-(aq) = H20(l)
BEFH: HR 2. OA1; MEEEER 0,

OH#£5%2— " H'JG &R H,0; XBIRFHA%, RN FIHRIER,

54N, #hERS NaOH W) 5eR& 75 fE N :
HCI + NaOH = NaCl + H,O
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/2 I sodium chloride NaCl, Na*Fl CIAER M ATEIFEAKH, 2 MHE HS OH UK, [AHhIRIZ
HHN NaOH, HWIHFE, RIS, pH bFt. MEIEAENR, REVMLAT 2BRME; MR, fa4F
R INFEE R NaOH I &5 X 20t Kt &4 T7THRrHFAETRitHEZ D>, BE—EH M,
FH J5iF proton J& R] DAZA H BE — Y8 X - BR/Z B T-H2 143 proton donor, /2l F$%5273% proton acceptor,
SR FRER PR HE, RE—1EF, ADUX R — DT, &% 0, EEH OH-
B2 HEROK, (RELERImRYE; BFIRETEMMITRAER, A DOR NIRRT BRI,

pH HUKIEE AN BRI R R N — DN, TEATRIRSAMET, pH7 i, KT 7 2R, 8T 78
fikE; pH BIK, HIREBK, LbEpH2 5 pH S, HIEEER; pH S5 i@, X HEZTE EIET N
MRMERRRE, TR pH BLAIMIRI 7> T2 & ml”, [EHaitisrys 5 ik it.

pH S@AfETH: KEM T, BN

0 1 2 3 4 6 7 8 9 10 11 12 13 14

5
pH<T7: B8 7. pH>7: W%

« >
M. HY REIE K mA . MEXREMEEE

FEANEBERNEMNTE; ERNNSFAIRANE R,

HiR NCApH 7 fEh SR, BEARMIHERE, RRFE R A IX & e,
filgn, @ A48 universal indicator TERA BRRVES A E BT, fBaliss, R MEMNEEsk, EmrESt:
B RIEESE, 4 pH N9, WAL TEIE—M, FRef e pud i R IEIEE R B, (SERRsERe
R B 5 e BRI E-R A, BENEC pH, TSR R IR E— G
HARFR B eI Z F — S, AT FIARAE litmus, 5 HEBK thymolphthalein 5 F S
methyl orange, TE@ H & WINFHFRIRA] NaOH 75, EAITRBEL R,

FERWM—iNET5T, BEME

HEm T3 HCI Z5F5 NaOH(aq)
A8 litmus 4T i
thymolphthalein & it
methyl orange a0 =

TEFEAE; BRETTINIZ-XBMTRES LRE—MAT.
B—IETERE pH EERRE®, FEEBMELRERERNLN pH T,

R LR AR AT RHRHER MERUAR HCL S5 BRI NaOH 1A ; B0 25 (0 BBl TR M 4 26% Fa s 711 ok
filgn, [E—#F BHZ AR NaOH JA7®, thymolphthalein E#5, methyl orange £ 0, ARERNET—FK
e, G HIEE G, FHERERNIME thymolphthalein oA, methyl orange £Lt4; Jotafgi% A nl A
#eft, FERHMAG, 2 —HRA&E 5D 6 pHER, NEMEfRFIERALE pH 7 2 6; Bk
HARE XA, MAZRTZa ORI, RE R BRI B R e P A AR A 487
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BRI S NIEBRIR T 55 — M M), B magnesium Mg, B¥ zine Zn SFi&E & HITE K 88 5 i 6h R AR AR S
Bz, FERGERFHIH Hy; )@ RS R SN SR, TERRERAIK; WRER carbonate SRR, BR
TR AKINEA K CO.o

BRI =FE RN ERRSEFHRER

Mg + 2HCI - MgCl> + H:
SERER + R S35 Ha BEMAREIRISE

CuO + 2HCI - CuClz2 + H20
EERLY) + B8 SYIBOEFE, FRFESE

CaCO0Os + 2HCI -» CaClz + COz2 + H20
BxERER + B2 K8; COEFBRMKKEIER

el R NENGEA Y, BN AKX 7> HA0 CO,; AR S Y iR MR H &S

pilan, SeinEE, WERTS A SR =M N T E,
BREGSMEBRRRMNNEE, EREMENES:

Mg + 2HCIl - MgCl, + H,
SHR2ER, FTHRBIARFRR RIS,
WRIRTS B RIRER, SAGEIR R N A pER. KA = & fkhk:

CaCO; + 2HCI1 - CaCl, + CO, + H,0
SRR bk, REMEETE A MK ASTET,
AACTRIIEEY), SHERRR R N A s ER 7K :

CuO + 2HCI = CuCl, + H,O
XFERAER ARSI, el B@ IR 8, AREIE =Y, I EE— B 5 IX LR
i Hy, 5140 Cu A5 HCl 80 H,SOF0X 77 TR WASHEABIY ™= SN & ELLTHEIR,
BRI RE 58 Eh ammonium salt ) M FEZ ammonia NH,, JEH Al @ IEAMBEHMER, %S NH,,
BN &L ¥ ammonium chloride NH,Cl, & 172LE:

NH,* + OH = NH; + H,O
NH, k% HTE NH,, OH#2521X D HTE K,

WS BRROREDDIeaREE
NH4* + OH~ -» NHs + H20
EEFRME—H OH- 1% H* FURK
o

° 2 NH; N —

EAABRT - Ee

\

O

SRR B IE R, PR ER RN R.

Bl 5 OH IR BFE NH,, FRRIE A SRR EmE; LaafTgE.

{5140, 4% NH.Cl 5 NaOH AR S IR, KBN:
NH,CI + NaOH —> NaCl + NH, + H,O

TRHIHY NHLEEELL e SR, ISR EIRE, BROVRSLE TR LK, BEAPEEE, H5 R
8 potassium salt SHEIE S, HMEAE NH,', EAGEHZIX SRR NHso
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TEFVE T3, S|LES calcium oxide CaO FEf I BN P] AR BRI E S, (e dhFei NH,, bban:
CaO + 2NH,C1 — CaCl, + 2NH; + H,O
SRR PN R BORBI R, R T T AN RERUX R A AL S S AR R I A, it
3k, NH,HAEM/KEESZ HY, FERK NH,F1 OH-, Bl
NH, + H,O = NH,* + OH-
I EUK 20N, NHAFE RS NE X
BRGAE BRI RN 89 Na 5K N4 NaOH 5 H,, HFEZE:
2Na + 2H,O = 2NaOH + H,
RNERE, B R NaOH ISR IER, TREREMIMARZ“SE”, RSN E.

MEKREN: EBARSEEDTT
0O  ERSE- EMSHh

o— |
O TEKERE; TN

J& RN

BRIRM: SERZ H2
KFR&ERL NaOH, EREmME

‘BT BME;, G BEARNIQIRIEHAFIET,

Na 57KA4:% NaOH 1 H,; ABISE A IX 55 BRSO B IR AR A AR E, P A= 7B
filgn, BEF“Na 5K RMFEEIAFERAP, SeHE&ERTH NaOH, FHIWT OH &AM, &Ia#
Friml B AR —FitE R 7, B4 methyl orange £ ¥ ; #5#25% thymolphthalein, I3 2 B ERRE AR HHIHE,
RERRYD H BAE A 2,
FRR S E T2 HY + - o pH 5 [t pH 2 FFR1E o BEMEIRIHLAAE
TR, Hl b5 RS S R T
& OH; H,0; §9; %
FEIRASEPRIATRBOR LY, BHIMIRIRIE. pH SHeEienil; SRS b N Y251 E
SR, EHMENARRAZ

TETER)  (2025-May/June 0620/11 Q17) -2 4%

Which row gives the colours observed when thymolphthalein and methyl orange are added
separately to the named solution?

solution colour with . colour with
thymolphthalein methyl orange
A dilute HCI colourless yellow
B dilute HCI blue red
C aqueous NaOH colourless red
D aqueous NaOH blue yellow

fi#: FHEIEIRZER: dilute HCl/Z2ERM:, aqueous NaOH JZfikl, ARG 2RI EMAERA, NEEN12HK
A — B,

i HC1H, thymolphthalein JGf, methyl orange ZL.t0, Kl A 5—IJCELIER, H yellow $51%; B HY methyl
orange ZL 1R, HHt thymolphthalein %55 ¥ blue.

NaOH /A{%H, thymolphthalein &2, methyl orange FEft, C ISR, D WMIUIRFS, FPAE D,
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FETRR  (2025-May/June 0620/22 Q18) - 2 4&

A farmer incorrectly adds two substances to the soil at the same time.
They react together to form a gas which turns damp red litmus paper blue.

What are the two substances?

A a basic oxide and a potassium salt

B a basic oxide and an ammonium salt
C an acidic oxide and a potassium salt
D

an acidic oxide and an ammonium salt

fi: SUAME damp red litmus paper 25, WAHIXZ & NHAVRHER S, SEHIX DS R, FHkEE
IRE RN,

PR NH,, SRR R PTREIL NH,, (280N
NH," + OH - NH, + H,0

BEEZRMAR, CaO WM Y REFR It 551, Al basic oxide 55 ammonium salt FI4H &R &
filgn:
CaO + 2NH,CI — CaCl, + 2NH, + H,O

Potassium salt FFA 42k NH,*, T acidic oxide LA S W 75 BUBRIE SR F, & B, IXWMERE T it 4FE
AN 2GR AE A A & AZOR AL

JAPSESY

1. (2025-May/June 0620/12 Q19) -2 4%

Which row describes an aqueous solution for the pH shown?

pH description
A 1 has a very high alkalinity
B 5 is neutral
C 9 turns universal indicator yellow
D 14 contains OH™ ions

2. (2025-May/June 0620/13 Q18) -2 £k

A solution containing hydroxide ions, OH™(aq), is added to a solution containing hydrogen ions,
H*(aq). An equation representing the reaction is shown.

H*(aq) + OH(aq) — H.0(l)
Which statement about the reaction is correct?

A The hydrogen ions represent an alkali.

B The reaction is a neutralisation reaction.
C The reaction is a reduction.
D

As the OH™ ions are added, the pH of the reaction mixture falls.
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3. (2025-May/June 0620/41 QB(e)(ii) -4 £k
This question is about the Periodic Table.

(e) Sodium is in Group | of the Periodic Table.

When sodium is added to water a chemical reaction occurs.

(ii) Thymolphthalein is added to the solution when the reaction has finished.

State the final colour of the thymolphthalein in the solution.

A 2. AEBEIREEXRSRS KRG

AR —HIR”, B NARIEE, H—MNERRINEKEE, FRORY T ERE 25T
LT BoNRERMARIERE, BT 20K, A8 REIXEHAI5ES, J5E OUE M.
PA—F—ITlR HA (R, HA R —PMRD 7 B~ HREHER, RTEE2ICHK A fEKFE
i H5 AR FENY FLES dissociation, EIFAY HA, HFI A-HIRINE R GICAREE 2 F, Ko FEHH
Ao

BRRVIRSS: BERRNEREZL
RER. £EEE 5582 MOEE

OJox

6 fER > 6% HY 5 A- 6 1ER — 38 HA, BB H*. A-

HA B—tERRBATEE; BFHERTRERE5H7, FTREEEBEXK,

(U
N
dt
£

PREARUAEHRL VIR ERER; AEZSERE T, GREDIREAREER HA, Koy FAE, AREKREEREET
HIRHES T

SRR strong acid FE7KIAIR - 5E 4 HL B completely dissociated; S5ER weak acid TE/KIAR H15R 73 L= partially
dissociated, 4N, ZEHEJESRAY 6 £y HA #RZER T HFI A-, P DATF & 5RIRAYE X, HHEFRIRNE HA, H
A, HHHRAE—ESHEE, FESERINE . TRENAIERA HY, AR 55 R E a2~ 5T
SRV

AR ESRINR P APER, £RFR hydrochloric acid /& HCI FY7KIAHR, /23R ; LBR ethanoic acid
CH,COOH 255/, N T Ze MG rEx, 45 s Sk al g k=,
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BEBRESHARR: BFNXTAR, §%aCRH

B
IH
>

2. TRiR, TEHBE
HCl(aq)

Y

H*(aq) + Cl-(aq)

g 5582, EREBE
CHsCOOH(aq) <———* Ht*(ag) + CHsCOO-(aq)

ZEE HAXANERY H B, CHs WA= H {RE7E CHsCOO-H,

HCI A A ETSLFRIATE R MR, CH,COOH H AT FETSLRIAE T 5 AR E 7 T RINFTE. WAME SR He, S99 %
TAREHE,
fan, i
HCl(aq) = H*(aq) + Cl (aq)

FEI— HF—A Cl, GEFEALE; +1 5-1 WEHRMAN 0, FTHEL, HAFSAIA TR RIR

SEEHBEMNRR,
EEENE
CH,COOH(aq) = H*(aq) + CH,COO(aq)
XHEER—NMRMYEH, CHARN =D HIEREFH, kR REKPaE s 7, WEEF, BHE

SEEBREBAEM N IR, HIWHETN, Z59 518 HCl —%5 CH,COOH —41; e Rk —F11E
HRERIEEEA T,

75 dissolving 5 HLE A EF —DahfE, BRETRAEM/KE, WIHTHSH AR, XIFREIERS MR
DTEEEERE T, SEER R completely dissolves, RSR[5 HIZA HHY dissociated amount,
MIA TR concentrated solution FR7~ A AT HLEIA TR % ; MBI dilute solution TRV, HIWTik T,
EREERBEES P RR - ENE TR, T2 H [ERIUK, AFUEK, A ARE
B HRD, pH & B, EAEAT RN HCL 722 &,

RERASBMAFIESD; B5HABRERER
TREAT: SR AOK/E: BREH9EEE

®)
@

@@@ﬁ@ ®
© e © o

@ 3 B F, RIER

)

[t 3 WEF, BAGR
H* SREEREMR, BRYERSS; HCIMSELBE, L ‘B 5T “THBR .
SR —FRERIRAIK, NS A AR AR (EA T bR e R RS, KPR (LA T BiAReRe, A
FEBOHL
fairan, ARER( e A E AR ERE 3 N HAD 3 4 Cls ARG BN R RAIARA, A ASRIRAER, MRYE
. PIILHERER PR R FOE HCL YRS 1, RIS REAL AR B Eh AR A USSR, [FIFE, TRAYSS
BROTATA SR L (U — pH {H, SVOIMRESSAMN, TREMCIRZRIRITZ SR,
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A H S B E mol I, JeilHUIRIER", FHCEHRENRINE X E—MRAMIR: BHaE
BETLEE, FrZeiE,;, MTEE, RoREnHE, ARELLAE mol HUSkL 1ML,

HUEYIRNEN: FEEBESRKEELR

AR [REBHEE EEENE HLEHELLR B4
5 ER 0.200 mol 0.008 mol 0.008<0.200 2B — 558
Bz 0.200 mol 0.200 mol 0.200=0.200 ST — mfie

FARYEEE (5] = 0.008 = 0.200 = 0.04 =4%; A& 100%,
BRLEAHKE, MEURE—SH2BSFEE,
SAER S E O R S, AR R AT RAHE, Ho S, JERE S A AR,
filan, HJESRA 0.200 mol 2, HH 0.008 mol HEE, EHEE/NTHEE, AR EIHEE, 295K,
SREE LGN, 2 TFREHEER, 2R E:

o 0.008

CIFCRFTE B EERN 0.200 mol, WiFASEEHE, iR,
i 56 = RRIF RN 0.200 mol, HH 0.050 mol HLE, T EALHFHEESZ, ERSEHHEE, A5
MR, B—RES HCEREIER, REENFER A KE BN RIR,
BHR: HEE TSR B, WRE A ARIEIE; HCl -, CH,COOH i<, #iEdZ — R EES
PRGNS
SEH dissolves 5 dissociates 73 ; & B TER/MARTY, HENMBYIEFSL, FUEEGHER
#5 5 AW R &,
(2024-October/November 0620/22 Q19) -1 £k
Which row shows the difference between a weak acid and a strong acid?

weak acid strong acid
A fully dissociated partially dissociated
B concentrated dilute
Cc dilute concentrated
D | partially dissociated fully dissociated

fi#: etk T weak acid 1 strong acids

SHERTE KR 7 HL S, Pl A weak —%1| 4K partially dissociated; 5RERSEEFLES, LA strong —FI 4K fully
dissociated, A D R E,

A EREBE, B, CHERMIR YRS ; WIS PIRERRIR, KIS AT RERZ 9,

1% D,
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ABSE i)

1. (2025-May/June 0620/22 Q19) -2 4

Which row shows the equations for the dissociation of hydrochloric acid and of ethanoic acid in
aqueous solution?

hydrochloric acid ethanoic acid

HCl(aq) —» H*(aq) + Cl(aq) CH,COOH(aq) = H*(aq) + CH,COO(aq)
HCl(aq) = H*(aq) + Cl(aq) CH,COOH(aq) = H*(aq) + CH,COO(aq)

HCl(aq) — H*(aq) + Cl(aq) CH,COOH(aq) — H*(aq) + CH,COO(aq)

o O W >

HCl(aq) = H*(aq) + Cl(aq) CH,COOH(aq) — H*(aq) + CH,COO(aq)

2. (2025-May/June 0620/21 Q18) -3 4%
Two experiments involving acids R or S are done.

e 0.10mol of acid R completely dissolves in 500 cm® of water. 0.0048 mol of acid R is
dissociated in the solution.

e 0.10mol of acid S completely dissolves in 500 cm® of water. 0.0179 mol of acid S is
dissociated in the solution.

Which statement about acids R and S is correct?

A Acid R is a strong acid, and acid S is a weak acid.
B Acid Ris a weak acid, and acid S is a strong acid.
C Acid R and acid S are both strong acids.
D

Acid R and acid S are both weak acids.

| 7.2 &by

A1 RIERNMERXDERME. WEIEHMIER LY

A oxide BR S H —HMITEHBRAMLEY), BFRFHT oxide, dioxide PAR AL HET O,
RETS B IR B, [BAREE TR S| E /Y : FlaniRIRERIE SRR, h 5 |~ ER—
251,

HIWER BRI, BRI Z ERES SRR L, Bl E Y basic oxide 5 /R BT AERFIZK, HlE0E
LA (1) copper(IT) oxide CuO 5 HC1 [ ; BRI E ALY acidic oxide S M AERFIK, BIlan — &AL hix
carbon dioxide CO,5 NaOH [z v,
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RARRNES: WERAYSEBRESEEY

RIS 4 Cuo BRIt &L CO2
CUO + 2HCI - CuCl> + H:0 CO2 + 2NaOH - Na2COs + H:0
58RI, FZREK Stz fzpEFnk

B /R ERERAYINRER; HIEREREREAT K.

CuO BARNETIK, IERES IR N B E SR A s BRIE SR I 5 0k S M

foan:
CuO + 2HCI > CuCl, + H,0

(K1t CuO M EMY). CuO NATIK, AUHFE SRR, B LA Bt Sy AF T RER TRk

alkali BJEMLYD,
CO, + 2NaOH - Na,CO; + H,0

TR CO, 5N, NI NERM:EAY); FYIRkBEREN sodium carbonate Na,CO 2%, FREEEFHS CO,
BA—HK,

SEAMNYIEE 2R, IESERMYE 2RE, XBE RN M, (HL70 8 EREIAN, A
EHZ M IUE E LR aluminium oxide Al,O,5 & EE zine oxide ZnO, EAIRESIRR N, tEE SR N IE
FSOHE R, I ERATZK, MY S /4 amphoteric oxidess

MIERY): WER SR MmIAERRE &

Pnes Al20s 8¢ ZnO L >

amphoteric oxide

ERHERZAERRK; FeeREAERE + Em—RFIRTomE .
amphoteric # neutral; W4ARZE “HTABARRE o

ALOLS ZnO EATIRMPENIPIEENY, PERITT IR B R
pilan, Al2e)E, 5 ALOAMURES RN, WRESHRR A, KiAGERFEBE 1+ 8 e A0y
MR, ZnO FIFEE PR 75 TA, amphoteric F/R“PRINERRER N, /& neutral, HAIE X FRFIHR
HIAETER,
s 2R e 2 AR RN, e E RN, BHHREEZ, Wit —HEREEMAM Na,0. F 1L
BE MO, HALEE CaO, FEALHN barium oxide BaO fl CuO; RIME—HELE CO,. S AL sulfur dioxide
SO,. %A nitrogen dioxide NO,F1 — & fLFE silicon dioxide SiO,; Al,0,5 ZnO B EAIMHEIH M,
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FIRRE Y], BEAREE

]l REEHIFENEAKGF

BRi Naz0. MgO. CaO. BaO. CuO
iy CO2. SO2. NO2. SiO2
w1 Al20s. ZnO

ZANERERIE” BRZFMOE; RE-ARMEMIE, mARRZE,

BT RS B AE S B I WS ALO,. ZnO FIILEFISNEE, SCHBTLHIT,
BN, #H—HIZITH CaO. CO,. SO,, CO,M SO, BRI, (H CaO JfklE, A PUXH AN i “all acidic”s
A H HY all ZR =I5, A RERTEIX —THEIN D BORIN IR M S s kA Es, 5 M —KF
PIsiHEK basic oxide, JCifHEMAMY), FHRARFH Ca0 5 Cu0 F; &R, ESFABEARGEHFRE, T
RER N ARIX 2 it e TS &Y,
A RS A M R0 BTSRRI A BN E R, Flan—F bk CO ~ERRMER L
Yy, R RS R S E R s i & BRSO T
Cu0 5 RN, R ERREEA ), ALOs. ZnO S5 ERFIHH , HitE A1,
BE: B, HWRERNL; M
SeHWTHEIE R S NRNY), FIEERRN2E; BE all BIUHZN, AlL0.5 ZnO fRE N
PEBIAR,

IAEER  (2025-May/June 0620/13 Q19) -1 4%

Which compound is an acidic oxide?
A barium oxide

B carbon dioxide

C copper(II) oxide

D magnesium oxide

{ﬁ;&] ﬁ Carbon dioxide /& CO,, J& TIRMEREMY), vIPASHRMNAKEEFIK, FIitiE B,
-
CO, + 2NaOH - Na,CO; + H,0

H % barium oxide BaO, copper(II) oxide CuO 1 magnesium oxide MgO #lS /& A% 5 & WAk |4V, S5BR  M,
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FAERY  (2025-May/June 0620/43 Q1(c)) - 1%k

A list of substances is shown.
aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(I'V) oxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(c) is an amphoteric oxide
fi# . ARTRRLIER SN ALOF ZnO, R4 B4 aluminium oxide, %8 zinc oxide, FIT
PAMA BA3% aluminium oxideo
ALORESERI NV, MEESHR M, A amphoteric IE o NEALA Al 2588 Bl BiR A8 H @ il &
o,

LS

1. (2025-May/June 0620/41 Q1(a)) -1 &

A list of substances is shown.

bauxite calcium oxide ethanol graphite methane

nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.
State which of the substances:

(a) is a basic oxide

2. (2025-May/June 0620/22 Q20) -2 %%
Which three oxides are all acidic?

A CaO, NO,, SO,
B CaO, CO, Na,O
C CO, NOy, SO,
D CO, Nay0, SO,
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| 7.3 HAvsIESLERK

A RERRIEEARNREE, BRIE. LR AESESR

HIERSC A E DRI B4 S FAHR? EEKPEARITE? 2 salt 1, TREW H 38
J& & 78 NH, 2K BIanERERIE i & LY chlorides, BRER sulfuric acid H,SOJERAREREL sulfates, fiH
B2 nitric acid HNO,/Z A AHERER nitrates,

A4 soluble FETELETE S5 NREF R ZYIIA T/K; A insoluble TEA T ZIAMEIRIR. A] AR FEUE
AT IR EARREE, RN S — DR E, TS s 77 R 2 A R H WAL,

TEREDATK, TRERDTEL X

SRR B OB S I

Na*. K+. NHa*f92h I
FHEREE NOs- IS
Sy Cl- WEEA; AgCl. PbCL &
IRERZE S04~ WHEAA; BaSOa. CaSOas. PbSOaBRSH
FixEREL CO3*- BEARA; Nat. K. NHaE9EEERSM

kR4 BEARA; NaOH. KOH &J3&, Ca(OH): #i&
SktE OH-; “SRKER BENKERRT, FURETERENERL,

TR ACY (P TR AR RN RBRESHEENE | R FTAYERU A BISh, SRS A
BN, CuSOMNTERERER Bazt, Ca2-, P4, Fir DAR] FH H/KIA R F&S S il . CuCO, /& Na*, K
B NH, FIBERER, IEATE, WEHR2AIEHE, Cu(OH),HAE, B2 base, HIAERIAN alkali, fift
RS CaSO41’£2!§w%)LUJIJ§IJ77WJ9I\, K[RMT Ca(OH), AiA, FREFMAMES AR,
RIBT/KGREIZRL NHy'. OH-, AWNFER A A, XBERREK, NRUREMKAIEE—F
NH,OH [EfA, ##ha0 NH,Cl, (NH.,),SO. % r] 7ARAbH,
IEBER NN, Seit BRI B T S HE M. PARBRHA (I)copper(IT) sulfate CuSO NI, 72
Cuz5 S02, BAEFERA H,S0.; BRI FARNEME IFRE S IX MR ML,
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BARE iR IR F SRR MIER?

BAx: fRERsR(I1) CuSOa

KB SRR MY KEMER H2S04

CuCOs. CuO. Cu(OH)z B]5#% H2S04 R 12

Cu EEARE# H2S04 2 “Th H2” B9A R
Cu(OH)2 R&: B2 base, BARZRE alkalio

St HARER P E F S5 E T, HEMEEIERER MR, MR+ R H A S sE A,

flan, ZEHIEEWmERE, Bl PAEEE N =R S a0 Rk,
FRER S (IT)copper(IT) carbonate CuCO, 5 MibiER K I :
CuCO; + H,SO, = CuSO, + CO, + H,O

FALE ) CuO SRR S :
CuO + H,SO, = CuSO, + H,0

EALHA (D) Cu(OH), 5 FRRER KN -
Cu(OH), + H,SO, = CuSO, + 2H,0

=R IR AL, ARIRIEHERIRIR. (H Cu BB 5 H.SOFLMH HAY7T RN, AREX A H brih
F Cu, WUERIEMR+HSIE",

MATEEREA R IR SR, ] PUABHFEIA NN, (EEAIE & excess, I BAZ“EIA—ITHEE K
R, MERMFEMRE, BROEFER, HRIAARSAE A,

MNIERBER: LR AR —7

nER: SR REER: BFERR
© ®)
o BB
A A a A A a
BARL, 58 FEAR, FEEESH

FHRRSMERENRN; FRELIERAREEIEM,

FREEBHEIHF ARSI NG A B, SRR, R CHOHFEMmIREIS &,
fan, wIim CuCosy, EHARCD, H CO/itl, MRt CuSOIRM, REMAFHFE, ERIHTINE A
A AR ERE, FRREFM . FNERERER, CRERI; ARE MR M
21k, WAREHLX NN ZIE R <A BRFERZ RV BRI, EHURER KR ZREEZ D H
[}
A EEAEERSY RIS W, KI5 filtation, JEAVEE NIARIRIRENER, KAITRMR
whiEd, WERE T,
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F—RE: BTTIERR, WESEIER

JEE residue: RRMNAVRRESEL

BRERE K T IRR
AT EEFKE R

‘ t///’/%////,mﬁﬁmme:ﬂ%&%%@

LEEY BARER TR T ; FREEIIEHAMKE “Thth” ARRRYEN.

IR LR ZINIRRERE:; FEAISRA & Birth, BEEMNIERPLS R,
BN, AR RYIETE residue B Z NI CuCO,, FAEYTERK filtrate & CuSO. ARZELREATEM, KEH
BRI TEK R ; IS, R gamiRth, SRRERIFAIMIRT, &I EEIAfER Cuzfl
SO2AGHYRLARFEGHLELR |
IS SR, 155 solute ZIAMRRIER, 147 solvent JE7K, TEIEEIRE N, BIRE S A IZKERER
R ER R IR, FRMEAITANR saturated solution, & X AL & “TEFG EMRIE”, R PR ZR IS VA ff FE
AT REHCEE,

ILRAEREE S TRk, BiER
BRER 57K SR, SRR 28

0 {{
\_/—» 00’ —»’0’0

i
¥
>

In
a5
g
o

ERHGAR], (SR EI KBRS AME R TR T RE K
RE SRR RK: MRS EEIASIE S B,

XRER R SRR FEAMR, ARG AT &, W SRS SERTICER IR R NI B
Brgn, JRAIINEN CuSOJEIR, ZZAF—Hl/K, shAKET G, FOEREREE IR, @i, CusSo,
FERRIRIE IR HIRED, ZHORIVERIERE AR, a8 R IR, /D RIRZRBKIE R R &
W, FHHIERIKETREAK, TokRZaEKR, KR Binth, 78 N,
WRIR AR R T A4S 5K, IR R ERE CuSO,5H,0, IXEATH R R M AREITERIK, SR
RZARE 2 MK, KA REIE 8% — /K e R AZE S LR PR R BN 2T, 85— RIS I8 R

S EhIEI, maidiENRE O REI A, [F—MMRIEEA R BERE AIEE D A,
B EERIFIZE RN, ya] AR BERS . BREREE zinc carbonate ZnCO, 5 FibAR S M. :
ZnCO; + H,SO, = ZnSO, + CO, + H,0

MBFER G ZnCO, B N HAFRIE; IR RBEMEREE zinc sulfate ZnSOJAMR, FHIRYE. DA, 45ih. ZnO
8¢ Zn(OH), WRETRMLEE SIRBR I N ; N FREHRON BRI Y, AR E B,
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A I B EARBRLR GERE, Flan:
Zn + H,S0, > ZnSO, + H,

BTN Zn AR, A ZnSO.JEMR A it RN E 2 RAE S IZMIRI N, AT ZE R il IR
ANGEME; AREIE Zn IR EREHLK Cu,

RS —RhERUZ PITAR, BI40 NaOH, I & NaOH L ATATE ™Mbk, I I8JCikds, i A E
titration FIE TEAF S ML FRHIARR,  BEJG 120X MAC EL il s B St BRI T

ARERSRIAN: FEERE G R M AYATR

BEE: M HC

B RBEREMN, HES
. FAE = RIREL - 915K

MONAFR: 21.20-1.20=20.00 cm?®

I e %

5

NaOH + HCl— NaCl + H20; it ¥EA#E, SEIDFEREIIERFE.

5 EX AR ENAFR BIER AN 5L

BORAFINFETF — FEIRAERAR

HEfZAL: EFZEXEY NaOH + 15757

WESEMER L, FARBOR AR FAHARH RRIEE, BiEATE IR NS R,

filan, #& NaCl i, FIREIRE pipette EHX 25.0 cm?® NaOH AR ZIHERZH conical flask, fMIAJLIE S IEFS
A, BI4N methyl orange, 47 burette FHEERS HCL, SCIR@IIAZIEE, WIS, BE& SRR
WA, WRBFFSHERAR SR E R, BRARIE, -
BRI WTI2 4L 1.20 cm3, ARIEEL 21.20 cm3, THEE ZIFEREA SRR TIEE AN, K SEBRIN A RIBR AR H
“KIFH]”:

FEAIRFY = 21.20 — 1.20 = 20.00 cm?
AREEFAT 21.20 HFEAAR, £l FTGEE RIS ORI, AMERAERIRL SR E E A pH 7,
T BRIAEIERFIGG RS, B EUFEFE 25.0 cm? NaOH, A EMER 20.00 cm? HCL, JXIXAIITER
Fll, BB :

NaOH + HCI = NaCl + H,0
JE1SRIERTAIR, FARRKYE, 455, T EH T, FAREFESE — RN T 5/ RAIIR AR AN IX 73 #0024 gl afi£h
i, WARE N HORER 2 b 52 f A E AT 74 NaOH fnid &,

I H,SO. 5 NaOH il Na SO, ZRFFFRTERCE. WIEHERIIX—Lhr77m. Ry
H,SO, + 2NaOH = Na,SO, + 2H,0

B HEEK thymolphthalein TEACIGHRIRH 266, FEEMRIMMA, BIASETLE,
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NaOHFMAER : BERRBEEETATE

EENNRMER
_—
A\ / \

4] NaOH + 55 KR PBRSUER
ETRHIRTIRNAR; MERISERTIERTIEESH,
AGHERIA £ NaOH FIHEIN, 7 FMIAK thymolphthalein I (AT, 77 AIBRR T AU MR HERROT LIRS ; o6
XA B AL

{5, FAE P A R % S € O 458 SR N {82 LR, TSR FR (A, 38 F 577 universal indicator 23283
LR AR, S DR RIERE, BUNMIHRA R, RIHANIE S R E 22 mOA M 75 2426 Na.SO,
TR, A RIRATINAR A B BT s, FHOATE AR MR, BRI IRAUR T
RERG A A b, RS A1 T 4R

e IR LT, BRI ST RENEEISE

SRR MR RETIINT 87 PRESRIERINTTA
SENERE, 102Zn PIIL (AERLPTAEAAY) SRR SR
MR, 9 Cuo BT TR BEA
TEIERERE, W ZnCOs AL AR
RT3, 40 NaOH TR T B EEREAREEETIES

S IERR RIS BRI, B ad BB AR ST R B R BESR AT,
fan, EREd BEARRICRFEE, REEEZRFERESIEIE, CuO, ZnCO,EAIE Zn &) HIFIRIE
{RRTAJEAE ; NaOH MR AITA, I &E 25 Hinah AR — I8+, FIERMAE, TR,
BIG N ER R Bt EIE R PIS 2 CE RO S IE, A REDE R —E 72,

FREAER TR Eh A R, FRimREh o BB UL TEN PR EH & HAREh Y o MRITAI S
i€ NRERMRRIERRRIA, HEH gk, MHREATe__ #EE,

ER AR, IR WRE; 15
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Fetfr EARER VS FRIE, BERMEES KL, TERFREGENE, WeE— S RENTR, &
A R S AR AR N — %

(2025-May/June 0620/41 Q3(c)(ii) -2 £&

This question is about copper and compounds of copper.

(c) Copper(Il) sulfate crystals are made by the reaction between copper(Il) carbonate and dilute
sulfuric acid, using the following steps.

The sulfuric acid has a concentration of 0.100 mol/dm3.

step 1

step 2

step 3

step 4
step 5

step 6

Powdered copper(Il) carbonate is added to dilute sulfuric acid. The mixture is
stirred. A reaction occurs.

More copper(Il) carbonate is added, with stirring, until the reaction stops.

Unreacted copper(Il) carbonate is separated from aqueous copper(ll) sulfate by
filtration.

Aqueous copper(Il) sulfate is heated until some of the water evaporates.
The remaining solution is allowed to cool and crystallise.

The crystals are removed and dried.

(i) State why the reaction stops in step 2.
fif: PR 2 UKL CuCOFHiHE, HRIRMNAFIE, HTFEAERIAIREIA, minAGE RN, B
H—H MY H,S0,E 42 EHHHFE,
[AlIHE7EF all the sulfuric acid has reacted, MH] CuCO,d &, FIRIRDEL IR 3 138,

TREE IR 2R 52, KNP8R3 BAfi{/5H unreacted copper(I) carbonate; tARELJR KIS N B ER

AR E R,

TR SR BGHFER AR A
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FEPY  (2025-May/June 0620/41 Q3(c)(iv)) -2 4k

This question is about copper and compounds of copper.

(c) Copper(Il) sulfate crystals are made by the reaction between copper(Il) carbonate and dilute
sulfuric acid, using the following steps.

The sulfuric acid has a concentration of 0.100 mol/dm3.

step 1

step 2

step 3

step 4
step 5

step 6

Powdered copper(Il) carbonate is added to dilute sulfuric acid. The mixture is
stirred. A reaction occurs.

More copper(Il) carbonate is added, with stirring, until the reaction stops.

Unreacted copper(Il) carbonate is separated from aqueous copper(Il) sulfate by
filtration.

Aqueous copper(ll) sulfate is heated until some of the water evaporates.
The remaining solution is allowed to cool and crystallise.

The crystals are removed and dried.

(iv) Name a substance, other than copper(Il) carbonate, that can be added to dilute sulfuric
acid to produce aqueous copper(Il) sulfate.

fi#: HIRMDE CuSO., WMMRCLIRME S0, H—RMEREHH, H HEESH H,SO M,
A] A copper(Il) oxide CuO:
CuO + H,SO, = CuSO, + H,0

AT copper(Il) hydroxide Cu(OH),:
Cu(OH); + H,SO, = CuSO, + 2H,0

B H A — MR,
AREHLAL Cu )8, KON Cu NFIXERIMMIRIL ™ SN ARES AN SR, S22
R ErEk,
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AR (2024-October/November 0620/43 Q4(c)) - 3 &

(a) Dilute sulfuric acid and aqueous sodium hydroxide can be used to prepare sodium sulfate
crystals using a method that involves titration.

The apparatus for titration is shown in Fig. 4.1.

[‘I'I

/dilute sulfuric acid

\

conical flask

25.0cm?® aqueous
sodium hydroxide
0.100 mol/dm?

[L/\fa{

Fig. 4.1
Thymolphthalein is used as an indicator for this titration.
(i) State the colour change of thymolphthalein at the end-point of this titration.
from to

(ii) Suggest why universal indicator is not used for this titration.

(c) Astudent is provided with an aqueous solution of sodium sulfate.

Describe how to prepare a pure sample of sodium sulfate crystals from this solution.

fi#: (a)() HETEHURAI%E 25.0 cm3 NaOH KA, FRHIAY 0.100 mol/dm3/& NaOH HYIKE, H B EKTERIR -
£ blue; HEE R HSOZMINA, HIR#HH, FILSHEIEE, £ colourless, K from #H blue,
to 3 colourless,

(a)(ii) Universal indicator 2= R B Z MR (A AR (b, XEDATERE, BiRBHHIA— D&, R H TR E; 7]
5 “too many colour changes”,

(c) KR BLHY Na,SO/KIATRIAEZ AR MARATINRA, —#nKk# %k, BEEREGIEMEOARIZ M A, F1k
IR, 0%, ik Na SO, I8 BHORE A, ZIN /D BRI PIETE RR IR,
R RAE TR ARA I TR E AKX, SR04, THEIK, NEFFEREIET DR E IR ESIER
JE— NG —BAR TR 7E BB,
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ABSE i)

1. (2025-May/June 0620/41 Q3(c)(v)) -1k
This question is about copper and compounds of copper.

(c) Copper(Il) sulfate crystals are made by the reaction between copper(Il) carbonate and dilute
sulfuric acid, using the following steps.

The sulfuric acid has a concentration of 0.100 mol/dm3.

step 1

step 2

step 3

step 4
step 5

step 6

Powdered copper(Il) carbonate is added to dilute sulfuric acid. The mixture is
stirred. A reaction occurs.

More copper(Il) carbonate is added, with stirring, until the reaction stops.

Unreacted copper(Il) carbonate is separated from aqueous copper(Il) sulfate by
filtration.

Aqueous copper(ll) sulfate is heated until some of the water evaporates.
The remaining solution is allowed to cool and crystallise.

The crystals are removed and dried.

(v) The solution at the end of step 4 contains the maximum amount of copper(Il) sulfate
that will dissolve at that temperature.

State the term used to describe this type of solution.

2. (2025-May/June 0620/41 Q3(c)(i)) -2 %
This question is about copper and compounds of copper.

(c) Copper(Il) sulfate crystals are made by the reaction between copper(Il) carbonate and dilute
sulfuric acid, using the following steps.

The sulfuric acid has a concentration of 0.100 mol/dm3.

step 1

step 2

step 3

step 4
step 5

step 6

Powdered copper(Il) carbonate is added to dilute sulfuric acid. The mixture is
stirred. A reaction occurs.

More copper(Il) carbonate is added, with stirring, until the reaction stops.

Unreacted copper(Il) carbonate is separated from aqueous copper(Il) sulfate by
filtration.

Aqueous copper(Il) sulfate is heated until some of the water evaporates.
The remaining solution is allowed to cool and crystallise.

The crystals are removed and dried.

(i) Give two observations in step 1.
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3. (2025-May/June 0620/11 Q19) -2 4k
Which reactants are used to make the salt copper(Il) sulfate?

A dilute acid + alkali
B dilute acid + metal carbonate
C dilute acid + metal

D dilute acid + non-metal oxide

4. (2025May/June 0620/43 Q3(c)(i)) -2k
This question is about zinc and compounds of zinc.

(c) Zinc sulfate crystals are made by the reaction between zinc carbonate and dilute sulfuric
acid, using the following steps.

step1 An excess of powdered zinc carbonate is added to dilute sulfuric acid.
step 2 Excess zinc carbonate is separated from aqueous zinc sulfate by filtration.
step 3 Aqueous zinc sulfate is heated until a saturated solution is formed.

step4 The saturated solution is allowed to cool and crystallise.

step 5 The crystals are removed and dried.

(i) Give two observations which show that the zinc carbonate is in excess in step 1.

5. (2025-May/June 0620/43 Q3(c)(iii)) -2 4%
This question is about zinc and compounds of zinc.

(c) Zinc sulfate crystals are made by the reaction between zinc carbonate and dilute sulfuric
acid, using the following steps.

step1 An excess of powdered zinc carbonate is added to dilute sulfuric acid.
step 2 Excess zinc carbonate is separated from aqueous zinc sulfate by filtration.
step 3 Aqueous zinc sulfate is heated until a saturated solution is formed.

step4 The saturated solution is allowed to cool and crystallise.

step 5 The crystals are removed and dried.

(iii) Name a compound, other than zinc carbonate, that can be added to dilute sulfuric acid to
produce aqueous zinc sulfate in step 1.
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6. (2025-May/June 0620/43 Q3(c)(iv)) -2 %%
This question is about zinc and compounds of zinc.

(c) Zinc sulfate crystals are made by the reaction between zinc carbonate and dilute sulfuric
acid, using the following steps.

step1 An excess of powdered zinc carbonate is added to dilute sulfuric acid.
step 2 Excess zinc carbonate is separated from aqueous zinc sulfate by filtration.
step 3 Aqueous zinc sulfate is heated until a saturated solution is formed.

step4 The saturated solution is allowed to cool and crystallise.

step 5 The crystals are removed and dried.

(iv) State what is meant by the term saturated solution.

B 2: EEUEESIE. HBSANTES

R — AP LSEHS AR AR, FikERgs s, MR BFRERARBEAIETIK, AIDAEEAEN
PRI & I B AR B E R, KHPESRIES 455, TR AR FRIITIE precipitation; 28 A [
RIYITLIED) precipitate,

DARRERES (IT)lead(IT) sulfate PbSO NI, FRFRERIEH IV, (HEE. 1. F52RiRARAIZ1 L EIsL, A DA
PbSO, A HEF — M ATTATR B R MR R IEIR &5 i B, S ER K E PR 7 Pb2 5 SO2, FIEHRE
WX PR -3k A AT A

RN 1k BARTUERI PR E FER ST A K

B#Ar: PbSOa(s)

/ \

Pb2+: RETEIAHL S042-: RETAMERE
{540 Pb(NOs)2(aq) {540 Na2S04(aq)

FHERERRDS, SAERRDE; PbSOs NIZHRERERFLN A BIFAFISM,

EARER NS, (MRS H B T BN R N RETE ORISR, HPITA BIRRIRET SRR, 7t Pb2H1 SO.2,
filan, FEFRERD)lead(Il) nitrate Pb(NO,), A& “RHEREL FITA”, AIHE{E Pb2; WRERHN sodium sulfate Na,SO,
FFEBNERRTIA”, PIHRMLE SO RNV S =W E AT E, IERIXFAELEBFREARMNES Y+
7B R,

ERABETRIR S BiRE, Pb2 5 SO245E M H A PbSOLEA; Nat, NO, WBEIEARH, XL RNl
THEENEFRFNE T T HEREREYRE Y, B R R SERERTTERE o
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RERMAR: AR PbSO4 B AEIATUE
Pb(NOs)2(aq) Naz250a4(aq) pA= Y=

+ —>
| |

HE PbSOa(s)

Pb(NOs)2(aq) + Naz2504(aq) = PbSOa(s) + 2NaNOs(aq)
BT Pb?*t(aq) + SO4*~(aq) = PbS0a(s)

REJE, Po 1 SO TERRH CLIE A ; NaFl NO,ITEK A R FRE R A E, 5 T HEC T 72 F 2O B 206 B,

filan:
Pb(NO,), + Na,SO, = PbSO, + 2NaNO,

fEiH 2 D Na 5 2 44 NO,, HILEE 2NaNO, A 5F1H, NaNOhE/KIAW, PbSOMRA(s), FnEIA, Ml

ERMNETEHE ) 2Nat, 2NO,, 15%:
Pb?(aq) + SO.2"(aq) = PbSOL(s)

FEN+2 Fl-2 M 0, A5 ihEh A th e,
VOECASRE R, ERTERIN 5K, HATARMIRIE—I, (hF > Bmat, FHIsaTs, FiEEEg
YR LB IEIE residue; TATLEFILIBARAOIEIN filtrate, 27 FIZKIB/KVERRITIE, HHERMEIE AR
FIARRERZ AIRA, FEFIUEAUK TRIEK, (SRR T AR
WiEFTE: B EERAL
FRZIBKITTR

A\ S&: BiR PbSO4 TiE

B FEMEBRRPIVAIARR
PbSOs« 773, TERETRAL
B RIBARTREAK, WEEIK

SR Na+e NOs~ZFr[AY)

I BRI A AER, DERRILTRBETAMH R P IAY B I8, THREERTTIE, TRERLIRICRIREIZ—H,
B, 1 PoSO.M, EIEEZWNEREH G IEE, (RIS T, EEGRZIamE R H
ih, TAZNINIZRIE PbSO.. DEREARER BRTIEATE, FTDARARSNS: IRITERE A REN A &
NaNO, 2T B HI7A .
xR TATRIR S S N AR EE, I IRRIPE A AR E AN
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/.

[EERTIE, BIrFfERNIERRTHEEAE

$IF13% CuSOs $I755% PbSOs

F—RTEEITE CuCOs SHRIREE PbSOs ST
BT ISR BT A

IR, 4, RIS S FoR. FIR, IREEIK

7ein) “BRENHERE” , BREREERRERIEE,

AITAEh 5 AN BRI AR AT RE I E, (EAEAERIX — P ZR A IER /3Rl il PbSOLIN, AEEZAKIEBCRIKS B ko
B, il CuSOLN, & CuCO R NERA, H— IO I e EEEA L, HAR CuSOTEIEIRH,
ZIGTREER IR, BN

il PSSO, HENEERAGHZEBiR, I RINETE, BIER. T

Rlitt, & H A4l PbSO A B 7 AR, NHEER MIB TR LS i crystallisation, iR precipitation,
filtration F1 drying,

£ 2 PR ALY 2 AP AT TATR B EIAR, SRS B Sef A iX —H, BN AEEA S NaCl 5 E {4
THER S Pb(NO,),, ZHLEAN I AAEN NI, TG EZATK, WirEEam, HIRSMAETR,

MBVEMMEIARY: 3AR, BREMRMAR

SULHE A RSB (1) ElfA
l l EEMPRS
Ak Ak
+ —
NacCl(aq) Pb(NOs)2(aq) | |
IR ERSEATEK R, BFA RS Eh, PbCl2 777

JERHEE & NaCl 5 Pb(NO,) I, JE7ER N2 2804 Bl 2K K R iR, R STAMIUL PoCl, ARELIR S TRt
BREE g,
filan, NaClI&REEHL Cl-, Pb(NO,), iAW TR (L Pb2; HFRFILER (11)lead(ID) chloride 24 PbCl,, B4 PbSO,

ARE TATH AR, (2 Por T Z WA CIPRECHL PoCL, AT DASHE 13U
Pb%(aq) + 2CI"(aq) = PbCl,(s)

ZIE g, A BERZABKIEE. HIRRIRT; AW EEER S e a8 s i 5.
BRI A TATRI, (e EMRE T, FIERIARIR; FERIESE, MOadis, k. T

BN, AL silver chloride AgCl & Ag'5 CI-, R AgNOs(aq)5 NaCl(ag)iR &, AL AgCl(s).
IiBREN barium sulfate BaSO,75 % Baz*5 SO.2, AJHt BaCl,(aq)5 Na,SO.(aq)iiE e, TEHK BaSO.(s)o

BIRER SR A R RIAZ AT . B FRHIIIE, B~ YAE,

B HMARIEIRAHR M EARE T, IRESTEECNEER; IIERBEUINE, JEERIAEAMA, BT, BirihEisEsd,

SRR USRS o
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SRR BRI F AL, FORETIREE TR S IIA; 4B eiE B AR EIRT
(2025 May/June 0620/63 Q4) - 3 &

Lead(II) chloride, PbClI,, is an insoluble salt. Solid lead(II) chloride can be made by reacting
aqueous sodium chloride with aqueous lead(II) nitrate.

2NaCl(aq) + Pb(NO;),(aq) — 2NaNOj(aq) + PbCl,(s)
Describe how to make a pure, dry sample of solid lead(II) chloride.

You are provided with solid sodium chloride, solid lead(II) nitrate, distilled water and common
laboratory apparatus.

fil: SekeEERL BARZMNMEIR, NEEERZRIRCEHMRETR,

FeorE R, FEIER NaCl IO —NMeeFR, IS & 28 RKIT BRI R 1AM 155 — DA R IR
RETTIAAEEA Pb(NO,) ALK IR, ) i

HREESTIE, RMHERERM TR SHHE, B E G PbCLITIE:

2NaCl(aq) + Pb(NO,),(aq) = 2NaNOs(aq) + PbCl,(s)

WIRERETE. HREVENEHIIRNEL, JiE, REIEAC LN PoCLEA,

Velk, BAITERE, [ATTE LE/DRISIRIBIK, 1EME TR NaNO,FI 2 A3 Al IE I BE ek 280 I8
Ao

TR, BUETUE, RAETHIRICZ MR EREAKI T4, R, T/ PbCly,
AR A g, PEAM. IRE. TIBRE IS, R RIATBRITIE, AeERSI T8, T ™
/I\iﬁjo

ARSESS

1. (2025-May/June 0620/21 Q19) -2 4%

Lead(I]) sulfate is an insoluble salt.

Which process is not used to prepare a pure sample of this salt?
A crystallisation

B drying
C filtration
D

precipitation
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2.

(2025-October/November 0620/43 Q5(a)) -3 £
This question is about metallic compounds.

(a) Insoluble metal salts, such as lead(Il) sulfate, are made by precipitation.

When aqueous lead(Il) ions react with aqueous sulfate ions, a precipitate of lead(Il) sulfate
forms.

A sample of pure lead(II) sulfate can be obtained from the precipitate formed.

(i) Write an ionic equation for this precipitation reaction. Include state symbols.
(ii) State the name of an aqueous solution containing lead(II) ions.
(iii) State the name of an aqueous solution containing sulfate ions.

(iv) The lead(Il) sulfate precipitate is separated from the rest of the reaction mixture by
filtration. The impure lead(II) sulfate remains on the filter paper.

State the general term given to an insoluble substance that remains on the filter paper
during filtration.

(v) Describe how the lead(1l) sulfate is purified after filtration.

A 3. PHANGERK. TKYFHERIMRE 8K

T MER TR PR A AR, BTSRRI G % TR T IXAEE R N ERTI RTRE 7K,
KON LE7K I F R bR A — 887>, TRESEEA T EREARETAIK,
Z7K%) hydrated substance 55 7KL2ELE G RPN, Jo7KY) anhydrous substance 5N E7KHIYI IR, fliidth

mmfARI, XK T M Z5 7K water of crystallisation, BIfELE T &7/KERIAFIZK 72 ¥ aqueous NIZRTRY)
FIBTEKH, B/KIB; ©5 hydrated 2[R XAl

ﬁ7k\ 5§7J(\ %E7KE —*Epj:ﬁ- j:E rl_.lz-l—_Hkn_.\

hydrated: &45&7K anhydrous: Fk aqueous: KARK
CoCl2:6H20(s) CoClz(s) CoClz(aq)
Sl [ ATk

FRRKBRENARN—ED; KERPHIKEXRENAEF.,
SESMALSR FRRBIINTE; WRFHIKS FEE

S E K TOK TR EARIAR; aqueous AT ETE KA, FULEEADH WEYE/KEAFIRR KSR SR G, JToK
[E] A 2

filan, $“solid salt chemically combined with water”J%&%|| hydrated, f1“solid salt containing no water”J£Z]|

anhydrous, ff“salt dissolved in water” £ aqueous, 45 an /K EAF %G R B — KB “HoK

TR MASZ hydrated FIE Yo
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ARTTREINHRR S KR &4 5RKIIRRERHE (1D)hydrated copper(Il) sulfate, 374 CuS0,-5H,0; &
g5 i KI & L5 (1D hydrated cobalt(IT) chloride, FFJ9 CoCl,-6H,0, H AN S HUTC/KER HYZH Al 5 [ E
EeBIEIKE R R — X F .

KFENPRSEIIK: REERTENSKRIFRIEMN

CuSO04:5H20 CoCl2:6H20
1 1
CuSO4 I I CoCl2 I I I
F 1 PEMR 5 NKDF F 1 198N 6 NKkDF

P RKRHNRH 55 6; XK E SRR —EB5,

LEERFRRAMELG], ARREMURE. BFHISRRAENEL T a5,

CuS0,-5H,0 5 CoCl,-6H,0 737l % 5 fF 6 ehiftKe B /EHEHE R TIZIBMR KA,

BN, &%l CuSO,xH,0, x MIH 5; FF| CoCl,yH,0, y NIH 6, YR & L, 1 mol CuSO,5H,0 A
A 5 mol 7K, 2 mol XA E/KYIHA 10 mol &K, FEFTEERAR 5 1K, WARER NHESIY hydrated
AR R EE AE RS E . B R A/NE R AP B R, ARRIXEE K F—E 2 PAF —fE R &
BT b,
45 7 KA] DATEIE Y INEAIN B A A, A LAY 3 /KRR CuSO.5H,O i B4 ftoKG, TER I BRI To/KAR
FRA CuSO,; MIJC/KYINIAIK, AIPAMRE G EKYI, [Fl— R N RETE SR N 75 T4 T, YAl
¥ [ W reversible reaction,

RERTR (). MPARIET R, MKEEIE
gk, RELEK

‘ + 5H,0 B E $

CuS0as'5H0 = N CuSO0a
e sk, EFHEEKEE aeE

\ 4

CuS04:5H20 = CuS0O4 + 5H20
AEESLFIMTT A E, BIiEZARKRGENYIRSE &,

A ABRAIER R FR: 16 A KRRRIS 245 Sk 3 G TE KRR KT B e Sk,
fgn, MZEEEE CuSO.5H,0 ik, Wy ME#ikEGIL, KEIT, BAZEH, HEE TP XK,

BINGIBIE A ESkEE RS, SRMERA, AT
CuS0,-5H,0 = CuSO0, + 5H,0

AT ARAE ik, FAEARA RSN AFRTTH, AREAERDE R T AR R KIZHE,
FAERERAKFNE K, EEEITFRE: E7K CoCl-6H,0 ZHELE, JoK CoCl 2 th, NIRRT M
LA KIS AR L,
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SULEL(11): MNP EEE, AKEETHRIAT
ik, KELEK

$ + 6H20 BFE ‘

CoCl2:6H20 = N CoCl2

\ 4

CoCl2:6H20 = CoClz2 + 6H20
AR T AR, BiRZARRIGENYRSE®E,
SRR SERIARR, SARAFFIE LR, R, RaERit ke,

filgn, @E K IE HER, SENEREREIX R TTKE K, BRI, MIRENEKEE
=K, TS, SIENEKZE-ML, FE, ATPAFCRIIEGEREIOKE R, G EIEHE
IR, X2 AERE R R R EIRIIES; Al PR RRIE Y 2 JoK 5 EKRERS TR B IR I
— R ] REHE IR IR IRAE R FNETI A, Seteih AR 51R4E, 2 alHIw =
* CuSO,-5H,0 MG A TEIK CuSO,, BRI A8 Ak H 1,
o JE7K CuSOMMZKIGE A& KY), HH AR R A,
* CoCl,-6H,0 MG BCNFEIK CoCl,, [EREFEL (2SR i
 JoIK CoCLAMZKIG & KY), HME EAR B AT
R EA S, RERREARKIXE TS,
W —REE I AKER 2T 2B ERIIEIR . 1X BB AE MR IA MR G /KA, TeE B[R] fR R K &
RRIB L, PRERHAMYH W KIS R A S E I WK AR L,

EifxiEkzE: BRaEKERSARENAR

BERER(11) SbEk(1)
CuSOas(aq) CoClz(aq)
EEKAR I EANEY) ST

LM KEEROFRAER; “TREGREE FEF “EarEe .

WRERHA AN A K RIS B I AR, SRR WRKER 2 MG, KIERE TS ToKE RS B E 75,

filan, EEIEK CuSOMNA R /KIEREISEIWE 1 CuSOIAHE, Fr ATREA R EAR B E/FE, RITK,
Jo7K CoClL BN, (EANRER IR TR F R Wl CUKIATR, AIEITUARRA, EEREF] 7.1: 4oKix
H, thymolphthalein J# % JC 1, universal indicator 7EHVEF T 2 4% ; A REFEJERRAL 15 B 4548 B N E
Ak,

R ARTETINIEZE BN ENE: ISR TRE K, ZHIERLIN drying; #HAFREG K, WK
2T ERYIIAE RN, HH TR EWRER SRR, AREE T RO E A 45 Sk ERE A,

%% hydrated 2 5/KHES S, anhydrous E7K; CuSO,-5H,0 & 5 47K, CoCl-6H,0 & 6 {1, Wil IR~
H. IkE-; SAEIMERI -, hKE-=#4Ll,
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FeHBE FIE AR, KA, CRREEREE; BEETARRIAR, Bk
T TANEAR Y

(2025-May/June 0620/13 Q20) -1 4%

Which statement describes a hydrated salt?

A ltis an aqueous solution of a salt.

B Itis a solid salt that is chemically combined with water.
C Itis a solid salt that contains no water.

D Itis a salt that has been broken down by water.

fi#: hydrated salt 257K FZEEERIE AR, B 72845 H solid salt #1 chemically combined with water, A #i
RH R ERHI/KIAIR aqueous solution; C ANE7K, A anhydrous; D WHUIK 2 #, FFARSE S/KETE o 1% B,
(2025-October/November 0620/11 Q15) -1 4k

Blue hydrated copper(1l) sulfate produces a white solid when it is heated.

The white solid turns blue when water is added.

Which word describes the reaction of hydrated copper(Il) sulfate?
A neutralisation
B oxidation
C reduction
D reversible
fi#: FIBEEE AR EESIKIRERIMEA, KELSK, EREGTCKMIRE, HiBESE R
HEBERIK, XRE B A SRR, 2SR ARELE A2 B FESRNY R, WHHIZ R MV /2 reversible,
% Do ERSCHRES SRR ERIRNE]; REEAN A K H & St XA IR IUAE oxidation BY reductions
RS
1. (2025-May/June 0620/13 Q15) -1 &
Which substance forms a blue solution when it is added to water?

A cobalt(II) chloride
B copper(Il) sulfate
C thymolphthalein
D

universal indicator
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2. (2025-May/June 0620/21 Q20) -1 4k
The formulae of two hydrated salts are shown.

° CUSO4'XH20
) CoC lz'szo

What are the values of x and y?

X y
A 5 S
B 5 6
o 6 5
D 6 6
3. (2025-May/June 0620/41 Q3(c)(vil)) - 14k

(vii) Copper(Il) sulfate crystals have the formula CuSO,+5H,0.

State the term used to describe a substance that is chemically combined with water.

4. (2025May/June 0620/43 Q3(c)(vi) - 1%k
step4 The saturated solution is allowed to cool and crystallise.

(vi) Hydrated crystals form in step 4.

State what is meant by the term hydrated.

5. (2025-October/November 0620/12 Q17) -2 %%
When pink cobalt(II) chloride is heated, it forms a blue solid and water.

When water is added to the blue solid, it releases heat and a pink solid is formed.

Which row describes the type of reaction that occurs and the pink cobalt(II) chloride?

type of reaction pink cobalt(II) chloride
A non-reversible anhydrous
B non-reversible hydrated
C reversible anhydrous
D reversible hydrated

6. (2024-May/June 0620/13 Q17) -2 4%k
Which reaction produces a white-coloured substance?

A adding water to anhydrous cobalt(II) chloride
adding water to anhydrous copper(Il) sulfate

heating hydrated cobalt(Il) chloride

O O W

heating hydrated copper(Il) sulfate
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TR AR

| 8.1 AHARMHTISita%s

A1 MEABRRMEFISEFHG. BFATRER

TLERJEHAER Periodic Table 17T 284251 F %1 proton number FI/NEIRHES I, BT+ £ MY i 7 4%
atomic number, RETLE G M) ; NEIEAETIIZ T2 nucleon number, WASE ™M T &

relative atomic mass HE/F.

S FRIALE : A —1TIYJE B period, E[A]— %1% group, ANAHA I H A FEHEMRIE L 1L, 101, 1V,
V. VL, VIL VII; &Ja—% VII S0 A ARRTER, GLERIEERN 18, FHIEF4atA
THEEZEAHAET 3 AR,

pivs B L I -2 s b

I3t | I 11 \Y) V VI VII VIII
1 2

1 H He
3 4 5 6 7 8 9 10

2 Li Be B C N 0 F Ne
11 12 13 14 15 16 17 18

3 Na Mg Al Si P S Cl Ar

\ 4

ASTEREE, BRFHEOREM; BRR5IE 3 A,

AN RBFEG F—R TR — R, [—RB50y T,
BI4n, %4 sodium Na RS ¥5 11, RRBMNUETFZA 11 DT NafEsE 3 81T, B 1%, %34
W A E 2% magnesium Mg, 1T 12; WEIAE T IR — 3, @ B % a8 Iz 8aiE),
BPeoNE A BOER TN F, FE—RITRAREG R A AR T, BN E SRS FETTR
¥
NTATEBICR, FPEEIRFRNEFCESIENETZEH; 18 VILER S RO TRINEET
o PISPEEASHALIE: 21 helium He 7E VI &, BER SIS B, WIMHETEEME —E5E; Th
2 VIII B8 He H 8 MM T
FFHEAT electronic configuration f51I41°2,8,17, #Z MNEIIMRIRE B— EHHET4, ESRTHZRFT
B, BAILN 1 A REINEE T, RFIEEHE M RN FEBCRRIMNZEF, FPAR — R TR
AR e AR AT REAR ],
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[E—i%: &INEAEE; E—REH: E5ENEHER

Li: 2,1

Na: 2,8,1

Mg: 2,8,2

Lic Na: R |1, ®IMNB1DEBF Na. Mg: #9493 F — 5% 3 B

BAVPNERE—NET; Li 5 Na 5B HEAA R, RINEETERER,
BN, # lithium Li 72 2,1, ¥4 Na /2 2,8,1, WHEILA 1 &5, BAPNEHA | MF, FiDAEE T 1iE; (H
Li RAWE, NaB=2, FRERENNZREFHAmER, Mg Z238,2, 5 Na—HE=2, FIFEE
FI3EM; BRIVE 25 1 RFE, FEAETR—®,
F—EMNEE, TTEIESENE metallic character BAIRTS, MEETERIAESE, KM, JeriiA
FLESHIAS TR EER —1T, BN B, ARE-[F & 1 B L A ARl R CEA R &
4ME FELF B R T & A AU 22 R

I3 FH: FEDE, EMERETEY

Na Mg Al Si P S Cl Ar
TR = TR KERE kR kR kxR kEE
B4 Bl B B Bl Btk Stk Stk

v

MEERIG: EBMHSS; SMRFNGHE3 TEBEFR.

53 EAIEE R Na. Mg, AL Si AKEE, REEHFARX=EAEE,

filan, 55 3 FEHIIRA Na, Mg, % aluminium Al, £ silicon Si, ## phosphorus P, #ii sulfur S, 5 chlorine
Cl. T argon Ar, HH'Na, Mg, Al Z®JE, SiEXB/E metalloid, P, S. Cl. ArZ2iF/E, KIHECEE
3EMRBESE 3, A Si it A BT R FIRTFERREDN 3; B2 RTFERRINERT
B, NRZEEOBETE, Bl NX—THALRNERERIGIIRAUR, NRER T SRR R EIA,
JRFTERES F ion I, BiFECRAE, SBRYZH T RENHBENETEHIER, FEEFERRHE, 1
BEEERE I DEFER 148, NIEEEE 2 MK 2+8F; ANEILRN Al KZE 3 DEK AR,
VI FEIRREIEESE 2 MHEFEN -8 1, VIIEEESS 1 MEK 1-BE 1,
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BT RFHEAE, BFERE

Mg2+
gk 2e-
c 12 NEF - 10 MEF
SR =+2
, Cl-
23 le-

\

17 1MRF - 18 PEF
I%\%ﬁ = _l

Mg KREHFEM 2+ BF; CUEFRFIER 1- B, EAZPHRFAE,
flan, Mg JEFA 12 DBF. 12 0EF, BN 0, KE 2 MHEFER 10 MHEF. P—TERFIHE

gL, SRR
12-10=+2

HIEE Mg,
SHTF CLA 17 DEF 17 DHEF, &INEE 70T, HEE 1 PMEFE, BrE8Emis, B8

i
17-18=-1
HFItE Cl
EIXLEEAER BT A GEEE 8 R FINZMIETE, Wa] i FREINZH PR 8”1 BB AE FrI A, #ilan

VII ji&:
7-8=-1

TREFI AP TT R EE R THREUR 875 B JE 5 T IN B L SZ R S AT,

LB RTE BN e, (RS T A —E M, AREFRZN—HN 2 T%H Li 2 Na
K, RMNESE; VILEH CLEIBr 2 1, RIERK, FFER TS, NREMETE RN E SR, 5
P12 5 7K R R ) 3R BB R R IX LR AR 1L,

BEHE L —DRES 7 BHIRAHIRT, B E Y basic oxide SRR TEAERFIZK; BRIERMY) acidic
oxide SN ; PTESE A amphoteric oxide BERE S BRI I, HEESHRR I, FI41E AN sodium oxide
Na,O. %A {tEE magnesium oxide MgO 2T, A LFE aluminium oxide ALO,ZMME, — % LEE silicon
dioxide SiO,. (V)& A phosphorus(V) oxide P,O,,F1 — & LHT sulfur dioxide SO, 2R
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IARUES BEFRR YRR

MM TTER P EaRt /] 5. WHXR
Na. Mg Na20. MgO Wt SRR

Al Al>0s3 P SERFRIRE R Y
Si. P. S SiO2. P401o. SO2 M S5tk

B LAHR “55 3 AERAE 2R =L -
BV TRBEARLE; FEEIBEMA “TREIEEEIN—IE -

Na,O. MgO. ALO, S5iF&EEMMAINI, 1R AR T 1AM A T2 A B AR R il
fan, s 3 FARTER Bt R, SekiBl. ALOSMME, SOMRM, ARHAIX MNEEAT
WS AR, TR IE SN Li,Oy Na,O WONEHE, VI REIINZ 2R, JEH ANER, EH PR
XL WD), ARl R ARG SRR T AR R A P S8 e IR0 T ] S
TR SRR

JLERTE HHES, Al —FHIE - SRR T 28 ; Fl—EBITRE FELF- 25
[, AWTEREINZE T

BE: BT, ME; &INE; 2
SEEN ARG, HIERLIRFEENRR: HIBER. BINEHETF. SRHETEHERA, 5
BARMERES, B« R BN FHR 6,

IAETER  (2025-May/June 0620/13 Q3) -2 4%
Which statement about elements and their atoms is correct?

A Aluminium is in the second period of the Periodic Table and has two occupied electron
shells.

Helium is in Group VIII of the Periodic Table and has eight outer shell electrons.
Lithium is in Group | of the Periodic Table and has one occupied electron shell.
Sulfur is in the third period of the Periodic Table and has six outer shell electrons.
g et anETR R R AL E A B HEA T N ER Y, O
Al R THERZ 2,83, A3 PMEHIERTFER, FILES 3 AY, 2% 2 Fl, AHiR
He FISETE VIR, HERA 2 MHT, F—RECE7%E, THWE 8 MRINEHE T, B HIR,
Li 7& TRUEIARINEA 1 T HeBHE oy 2,1, EhndidE2 B, 2 1R, CHiR.
S HE N 2,8,6, diflE3 B, ®INEHE 6 MHT, ELGFRINFFEEE 3 FEIM 6 MMNERT, %D,

°S Q%>
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(2025-May/June 0620/11 Q21) -2 4%
Part of the Periodic Table is shown.

Which element shows the most metallic character?

. SeBREPTRATERMT. A, B, C. DHESMER M, AMTAEM I EVE, B, C. DRI
BN E,

F—REAMERG, SEIESAREE, K MEERIECR A RIHESRIEENE, & A,
AR IR S RANK, AR T RERINFRES, RBEUEE R PN SE RS T HARN A B
XS]

1. (2025-May/June 0620/13 Q21) -1 4k

In the Periodic Table, how does the metallic character of the elements vary from left to right
across a period?

A It decreases.
B It increases.
C ltincreases then decreases.

D It stays the same.

2. (2025-May/June 0620/42 Q1(c)) -2 %k
Using numbers only, state the:

(c) number of metals in Period 3 of the Periodic Table

3. (2025-May/June 0620/11 Q20) -2 4k
Which statement about the Periodic Table is correct?

A The elements are arranged in order of increasing relative atomic mass.

B The reactivity of the elements in Group | and in Group VIl increases as the groups are
descended.

Elements in the same period have similar chemical properties.

Elements in Group Il form ions with a 2+ charge.



4. (2025-May/June 0620/12 Q21) -2 4%
Which statement about elements in the Periodic Table is correct?

A Elements in the same group of the Periodic Table have the same electronic configuration.

B The atoms of the elements in Group VII form ions with a charge equal to the number of
outer shell electrons minus 8.

C The metallic character of the elements increases from left to right across a period.

D The Periodic Table is an arrangement of elements in order of increasing nucleon number.

5. (2025-May/June 0620/21 Q21) -2 4k
The properties of the elements change from left to right across the Periodic Table.

Which statement describes how the properties change across Period 37
A Elements change from gases to solids.

B Elements change from non-conductors to electrical conductors.

C Elements change from metal to non-metal.

D Elements have a decreasing number of electron shells.

6. (2025-May/June 0620/12 Q20) - 4 4%
Which parts of the Periodic Table contain elements that only form basic oxides?

A Group | and Period 3

B Group | only

C Group VIl and Period 3
D Group Vil only

18258 1 Ens

A1 EREEEEE, BERSKRNAMRIIEGISH

P lithium Li, #4 sodium Na, # potassium K J& T35 1 &, Sifi<2)E alkali metals, #5IX—J
Al ML B 2HN rubidium Rb, ¥t caesium Cs F1%5 francium Fr, & H BEEE I L, EASIXEM
AT

SeHE =R T, 48 5 melting point /2 BEIATIAIBC VIR ; % E density & A AR TR, HEH
glem3; R reactivity & & A REE M ROV A B W RN, AN RE 6 R B B4 B YA E,
Li. Na, K fiZBRHEE, RESH. S, BERIESENERYE, HI40 malleable RREEZ ETY
DRI

MLi 2l Na 2| K, %m0k, S7KRMAREIZUFZEERE N, 2 ETERE NGRS S 2 A R, (Hem
RS AR U —AE AR TT R I ISMEEAT —E AN : Na B EZ) 0.97 g/em3, K £ 0.89 g/em3, K 5K
bk Na {Ko
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2. . . BRTE, BEHIEREE
J&s= /°C FE /g/cm?
0.97
200 ] 1805 1 1 0.89
7.794 0.53
100 - 635 0.5 -
0 > 0 >
Li Na K Li Na K

EEY RSC ;tEHEH}; Na—K: 0.97—0.89, EFr T

RH% Lic Na. K [A NEFHES, P GRS R S5, TRERAZIE,

BN, WA EM Li 328 Na B2 K, BAEZ) 180.5°C B8l 97.794°C, HREF 63.5°C, ATbAX =AIEE
W Li M . AR ESEM 0.534 51097, FEFEE]0.89; 7 RIZAAMAIR Na 5 K FUSEFRELEs, 5t
RAJREE KA, NREF SR A R SR FIX — B R, IR S AF, RELLR EATNLRE
Z R AW ISR, BUERIE N RSC HY Liv. Na, K TR

HEH > WITERN, 5 HENE LR NI, FEESE R & RN AR ERIEE
YETM, JEHZ Fr, RSC ¥EHEEZE RSN Unknown, [RIHA%Z SR ZEIEN T8¢ R 75 Fr IR &%
e, SEMBLMHE Fr 5BE, Z2RERE N,

FE R NN, BfEREEFRRREE

Li Na K Rb Cs Fr
52 " 58 e =) 55

\

HEBET: Ba—RRRE(E, REME—AZIEE,
BEMNRBAEEEZIEAR, BERE Na/KBEKFIFN
Fr Z2E1E RSC 19 Unknown; IZHEBEEEFN,

FHIEPI I RA A, (201X 43 RIS S A AR TN TC 3R A MEE R T,
flan, iR LS KRB, Lifelk, KTER, MR SR E—BIGM, Fit Li 8~Ek. A
BEME R, @S RmER Nz, Frbl Lifdsiem. SE R TR, SeeRAE—
M ARTE FHVHE SR
Wk<e g 57K A A T S R LY metal hydroxide A1 < hydrogen H,o BI04 5 7K A4 B E AL B sodium
hydroxide NaOH 1 H,, NaOH & T7/K/GHeft OH-, A DUBTREMME; XD HLFESE R B H # alkali”
— il
1BZ observations, FeEHEBFIAIINS, Na JWAKHAI WG, SEAEKERES), BECNER, FHEEHE
K, RIARGHAERTEH AL, REHWON H,, B —aE RN, BUH BRI SR 5T E]
JRIG R,
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WEIKRN . EMRESHERZFD T

O _ BRSE-EmSHk
o— |
O KB, FHEk

KR/ NEK

BRRN: SAEZ H2
FKAAERE NaOH, AR 2

B BUE;, SR BEARNEIIEIERATHET.

r
i

2R RN AR TR R 5 SRR B 3 o SRR B SR AR R E
flan, BERWMIIEI, /R4 5 R AEKERE, 2R MR AR, RF4RA
UMA K NaOH”, BEEF YIS, BATEHRAIUMMRRIRIE, Li Wa] W, i, Bahfge
&K, EAERHR Na AUt B B LE Li 57K M H A HIIX — ISR,

B R M SRR JeiE Na, H,O. NaOH., H,# HIEfffL X, FElEfhR 25, 53
2Na + 2H,0 = 2NaOH + H,

FRELERY), BRARKTHERT

i+ 7k —> SALH+ 85

2Na + 2H.0 — 2NaOH + H2
[RF EinEE BIOEE
Na/O/H 2/2/4 2/2/4

QBB KFAIRIREL; TEEHE H20 3¢ NaOH BY T AReI=,

FEFJS Na. O, H % EME TREFE; BSBHoh Li Ry E#izat .
#lan, AL—DH2TFHEREMDHET; 58 S8BT NaOH H, it AL 2H,0 H42648 4 N H, A
721 2NaOH A 2 N H, H 5% 2 N H, [FII 2NaOH 752 2 > Na, [RI/EILH 2Na, i Na 2, O
72, HR4, 2FHE, SEHN Li i, mY#a & S lithium hydroxide LiOH, FREEEA AT
B8 Lio; FAMERNZE TR IR AR,
PEEs R B A< 8 i, 2 e R 5 ok, BB B 4 )8 transition elements 2145k Fe 18 400, 28
JEEE; Liv Na. KAEANTEERR, BEEK, MEHESHE, SR, TEHBEEREMNH e T FH,
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tbiRERE: Wi “thiEs /R

MR Li. Na. K HASEERE (U Fe)

BE B, SUF BERE

BE BAK BERE
SH. & BE e

B IRE R, WHOEEN THANS -G EILE; MREEASEINFH. SRMER,
filan, @ H SR A RN AR, FEZEK two other physical properties, A REEZ XM MNELSA
P, PTG “hE)EiEE bl S E PO EEA, AWM REMR, T A m,

TR e 55 /KA il o HILi B K, #rEME , RN o FARLHEER
Na 5 K HER, BKHZ o

B S8y, & R W K
FX AR BN, BOUEAKREEE R BN RED, WRETHR, HTEX
AT V) FEUR T

[AEER (2025-May/June 0620/42 Q5(b)()) - 2 %&

[

Alkali metals are reactive elements.

(b) Identify the alkali metal which:

(i) has the highest melting point

fi: wlse)E H L2 MAYIASZ Liv Na, K. Rb, Cs. Fro IS RUERR TRV, B s =E b,
IRAYRE A B 2 lithium, 5 Li WA DA, IX B RIS, NERME; TREREE 77 RV BRI
HIWT A R

(2025-May/June 0620/41 Q6(e)(i)) -2 %k

This question is about the Periodic Table.

(e) Sodium is in Group | of the Periodic Table.
When sodium is added to water a chemical reaction occurs.

(i) Give two observations when sodium is added to water.
fi#: UHZK two observations, 7525 W DN EZRERZINE R, HlaN:
1. BXIE=4 (bubbling / fizzing / effervescence)
2. PITEZKIHIFZE (moves on the surface)
XML AR SRR R R izs), FFAEE I R] A R« TRPE Bl (A AR R 1 2
H—ff, CREERD AR R,
JAE R Ho A1 NaOH, REMFREIZLEING; (HEIRE A BRI A2 A NaOH I A EESRAY AT IR Fk
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IFERY  (2025-May/June 0620/43 Q6(c)(ii)) - 2 %

This question is about the Periodic Table.

(c) Lithium is in Group | of the Periodic Table.

When lithium is added to water a chemical reaction occurs.

(ii) Write a symbol equation for this reaction.
file: SetfE ROVY): B Li fUK H,0. W<EJE 5 /KA A BB J8 S S A &R, IRt LiOH #1 Hao

s B
Li + H,O0 = LiOH + H,
BEIRF. NTHEAMHE THAH, RNGRESEAYHE0H, H2H,0 184t 4 > H; A 2LiOoH &
2/NH, H, 55402 4> Ho 2LIOH IRFH% 2 4N Li, ArPAA A 2L,
SERE TN
2Li + 2H,0 - 2LiOH + H,
BONWIAL: Li¥h2, 0¥h2, H¥H 4,

XS]

1. (2025-May/June 0620/42 Q5(a)) -1 4%

Alkali metals are reactive elements.

(a) State the group number of the alkali metals.

2. (2025-May/June 0620/43 Q6(a)) -1 4&
This question is about the Periodic Table.

(a) State the name given to Group | elements.

3. (2025-May/June 0620/43 Q6(b)) -1 4&
This question is about the Periodic Table.

(b) State which Group | element is least reactive.

4, (2025-May/June 0620/22 Q22) -1 4%
Sodium is a Group | metal.

What is a physical property of sodium?
A non-conductor of electricity

B high melting point

C high density

D malleable

5. (2025-May/June 0620/42 Q5(b)(ii)) -2 £&
Alkali metals are reactive elements.

(b) Identify the alkali metal which:

(ii) has the highest density
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6. (2025-May/June 0620/42 Q5(b)(iii) -2 &
Alkali metals are reactive elements.

(b) Identify the alkali metal which:

(iii) has the lowest reactivity

7. (2025-May/June 0620/13 Q22) -2 4%

Lithium, sodium and potassium are elements in Group | of the Periodic Table.

Which statements about these elements are correct?

1  They react with water to produce hydrogen.
2  The melting point increases down the group.
3 The density decreases down the group.

4  The reactivity increases down the group.

A 1and?2 B 1and4 C 2and3 D

8. (2025-May/June 0620/43 Q6(c)(i)) -2 £k
This question is about the Periodic Table.

(c) Lithium is in Group | of the Periodic Table.

When lithium is added to water a chemical reaction occurs.

(i) Give two observations when lithium is added to water.

9. (2025-May/June 0620/43 Q6(d)) -2 &
This question is about the Periodic Table.

3and 4

(d) Group | elements have lower melting points and lower boiling points than transition elements.

Describe two other physical properties of Group | elements that are different from transition

elements.
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[T

1. (2025-May/June 0620/11 Q22) -3 %R
E is an element from Group | of the Periodic Table. Two properties of E are listed.

e It has a higher melting point than caesium.

e It has a lower density than sodium.

What is the identity of E?
A lithium

B potassium
C rubidium
D francium

[E=E] A
[fEM] BAERERZ A, lithium, #HRER SR A NE RN, B A HEN, %EKT Na
25| 555 FJ5) Li, T Li BEET Cso

B H 4 D&, FSERREERITF A BEME—Rf7E Li: Li %4 0.534 g/em?, K £70.89, —FHE/MT
Na 9 0.97; Li#Am£7180.5°C, K £63.5°C, —F#mT Cs B9 28.5°C, Ktk A B9 Li fFF&5MH, B K
W&,

ARRERFERRE BRI REEITADTEEN A; HIEET R AL/ mE, A5 BH
W, TREMBHIME—HEL A, JREZE K5 Na IR EABISN, FREERZERE Y BB EdE EH#,
EIREEEAE R H RSC: Li. K. Na fll Cs Bt E %L

2. (2025-May/June 0620/12 Q22) -3 4%
Which row identifies the trends in properties of the elements lithium to sodium to potassium?

melting point density reactivity
A decreasing increasing increasing
B increasing increasing decreasing
C increasing decreasing increasing
D decreasing decreasing increasing
[Z=] A

[#24fr] BTEE2% A, XM melting point decreasing, density increasing, reactivity increasing,
HAa r RS RV INAT S LieNa>K X =P rRAV R, TEPTRSRE —2: EhREBUEZ N
Li 0.534, Na0.97. K0.89 g/cm3, JeifhifEm/D, FiE T from lithium to sodium to potassium” 223K
IR — P ELTM, TREHREEIXMAER increasing,

DI NETE AR AL R G IR —1T; A LR EBZERERIZRENSITESR, TREEEIEHK
HIEET Nao [EFIY IS5 RN ER BB, Na/K XN Ll GISMPy 25 0r 8, 2K : RSC: Li.
Na. K,
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https://periodic-table.rsc.org/element/3/lithium
https://periodic-table.rsc.org/element/19/potassium
https://periodic-table.rsc.org/element/11/sodium
https://periodic-table.rsc.org/element/55/caesium
https://periodic-table.rsc.org/element/3/lithium
https://periodic-table.rsc.org/element/11/sodium
https://periodic-table.rsc.org/element/19/potassium

EREN i

A1 PHARERTS, BERERENTRME

55 VILJEFRN X 2 halogens, # LA A BLHE % fluorine F, & chlorine Cl, J& bromine Br, il iodine
I, MERESIFEE, LEUEHE M FEMETFHR 7, WFETF diatomic, H40F,. Cl. Br,. Lo
R ER 2 BE— D FHAIDNEF, AR E—E= A,

% i % [ room temperature and pressure, H4E5 rtp., FEAEM SN BRI &S5, TR CL 9%
BERESUR, B NAAREIRIR, LUREREREIR; FH2SK, FHEERATENKEN, 28 F5

Cl,, MREREE, WMAREILEEARR AR IA,
MERPR: DFAEMRERRE, BRRSTE

& chlorine & bromine Bt iodine
Clz Br2 I2
REFESIE TIRERIE X B EEE
BN FE2NEF BMPFE21MNEF MNP FE2IMNEF

BRASENREEREIE F2; Brav 2 FEE—RERSE,

BXERR—DINRFST; FURFE N EREE FRTNE G S IR,
filan, 8 H [ABALE r.e.p.f state A colour, [A1%F solid A1 grey-black, LML EZAS. ERHHLE
RREERE, #N R BIX ke E A E TR A TE AR, SRS AN:, BEHE,
T TE RS B T chlorine 2 & #A/% Cl,; chloride 2&E T CI-, AT RMYBFR, HlanEbm
sodium chloride NaCl, bromine J& Br,, bromide 5& Br"; iodine & I,, iodide /& I'v J5Z&A I, Frfeki T
FA) EELART R ZH R AN R,
TETR AR Y pg R AR 9 Y 1 3R ML (LYK TSR B4 K, X CLL Br. L, P8 C1> Br> 1, «>”
TEIX RN E G, B [ARLHN sodium bromide NaBr i@ Cl,, CLf# Brk A H TR
Br,, HCORZEIETFIEMK Cl,

chlorine 5 chloride R~ E&[E]—FHF

F OO0 -

CLE8R 2Br- RBF 2Cl-|8F Br2 ;RE R
Cl2 + 2Br— -» 2CI- + Br2
[ULRIER . SILRMERYARPEIR LR,

EPEGXXNTER; ARPHNEREFLEE .

FAJBT Cl, 28R CI-, Br™ 2B )5 Br,; #1879 chlorine displaces bromine,
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filan:
Cl, + 2Br = 2CI" + Br,

RN RTE SRR S 7, NG HBEE R, KA ST “chlorine displaces bromine”, T HEVL
“chloride displaces bromide”: AREHUMNABIH 1 CLANAE AT H % Br, #VEH S B . Wi CL. Br /7 7%
PN, SEEATERE 2—-; ARSINFECR Na*r] DR B F 77 BN & g,

NS4 A A B EL IR IR TP A i R EE 55, U NRESERZ B, BIAN Bro i A SALYIIAIR, 1A X4 R
2, K24 Br %A CliEiR. fEFTA HLEIRAE R — DR, AR, tHEE MER AN

A “BRMN/TRN" FEERE

PN Cl- &k Br- A - &R
Clz - AR ARE
Br ERE - AR
B ERE ERE -

Cl> BEE# Br- — Cl Lk Bri&ik; Br: RNEEE# Cl- — Br %55,
=7 BEMXER, REAER; ERRNTRREBILNENTRE.

BATRIMANKR AT, BRI E T RIRRLF AR B .,
e, SeRE“Br.5 CIA B, 1M Br 5 CL2AFITER, Al Br kb C1 89, XAELS Brif &,
AIHE T EE Br 55, PISREAE—ESE]Cl> Br> L, AR Py Q. R, /il aimHlk—aamgs%
R, FHEANFRHE L, MEAR-FURBE=E50, NR—MxEALE, FlclLS cr, &EHE
B#FFAFTORCI LA CES”, R DOSHER Z/eiiA AR 2 AR,
5eHE VIR F1E CL TS, BAT AR RIEIR XK, B CLIA REI Br, 1, RVERR, mEE, &
R RUEARRE AN, X5 1R PR S 5 75 A

MIERAETN: STREZHKFR

F2 Clz Br2 I2
SR SR AR ESf

Y

BT BA. BEAMEEREEI; KA.

ERFNKERTHMUT, JRXMEEMNEESRAE R,
TN PR KIE, AEFTELENEXMITRIIER,

Al — R E AR S SRS SR AR FIAL BRI, - Pl 5 5 R 73 5l 40K,
flan, EHEEHS NSRRI, ERIEE rep ARG, SEMWER CLAUA, Brifif, 1,
[ A AR s ) S A ANAYEE AN, FUGINEIR, IXEEIZ R expected state, MR B T TIN
B RTINS K E L TE R 15K,
X ZRIEHE JRF7rFo rtplf Br,g (et
[ o
BE: W LR IRk TSR

o CLIE BrZZi% Br,, iPH CI Lk Br
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FeMTERI X5 M E F X A EISORIIAR R BUEE R, TCE BN AUEHRIAZ AR E T
=, HRZ RIS RRETEEIT,

(2025-May/June 0620/41 Q6(c)) -1 4k

This question is about the Periodic Table.

(c) Give the physical state and colour of iodine at room temperature and pressure.
state

colour

fi#. JelEl e E4F: room temperature and pressure, IINFREART [ /2FE1A, Bk E,

state 5 solid, colour 5 grey-black, 25 purple gas, A2 RS IR, WA ESFAAIATR,
[R] D AR R[] ) T S P A B, R P IR AS R

FE#RR  (2025-May/June 0620/11 Q23) -2 4%

An equation for the displacement reaction between aqueous halogen, X,, and aqueous halide
ions, Y7, is shown.

Xa(aq) + 2Y7(aq) —» 2X(aq) + Yz(aq)

Which row identifies X, and Y™ and explains why the reaction takes place?

X2 Y™ explanation
A chlorine iodide chlorine is less reactive than iodine
B chlorine iodide chlorine is more reactive than iodine
C iodine chloride chlorine is less reactive than iodine
D iodine chloride chlorine is more reactive than iodine

B AN X BRI, YRS KRN E T ARER X Y., W XA Y NHiE
WP Bk, K X 2L Y TG,

SRS, P LA X,A] A chlorine, Y-/ iodide:
Cl,+2I = 2Cl +1,

A B THREIR 7, HHETEEMEFE 5 4 chlorine is less reactive; C. D 801 AR B 5 # Bk 58 5509t
EARREEEM criE RSk, HE B WK TS0 EN I, 1% B,

PSS
1. (2025-May/June 0620/41 Q6(a)) -1 %%
This question is about the Periodic Table.

(a) State the name given to Group VII elements.

2. (2025-May/June 0620/41 Q6(b)) -1 &
This question is about the Periodic Table.

(b) State which Group VIl element is most reactive.
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3. (2025-May/June 0620/21 Q22) -1 4k
Which property decreases down Group VIl of the Periodic Table, from chlorine to iodine?

A atomic number
B density
C reactivity

D melting point

4. (2025-May/June 0620/43 Q6(e)(i)) -1 %&
This question is about the Periodic Table.

(e) The Group VIl elements are known as the halogens.
(i) Give the physical state and colour of chlorine at room temperature and pressure.
state

colour

5. (2025-May/June 0620/42 Q1(d)) -2 4k
Using numbers only, state the:

(d) number of halogens which are gases at r.t.p.

6. (2025-May/June 0620/12 Q23) -2 4k
Which statements about the halogens are correct?

1 They are all diatomic molecules.

2 They are all gases at room temperature and pressure.

3 The density of the elements increases down the group.
4  The reactivity of the elements increases down the group.

A 1and?2 B 1and3 C 2and4 D 3and4

7. (2025-May/June 0620/22 Q23) -2 4

Tennessine (atomic number 117) is a manufactured element that is below astatine in Group VII of
the Periodic Table.

What is the expected state of tennessine at room temperature and pressure?
A adiatomic gas

B aliquid

C a monatomic gas

D

a solid
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8. (2025-May/June 0620/22 Q24) -2 4k
When chlorine is bubbled into aqueous sodium bromide, a displacement reaction occurs.

Which description of this reaction is correct?
A Chloride displaces bromide.
B Chlorine displaces bromine.
C Chloride displaces bromine.

D Chlorine displaces bromide.

9. (2025-May/June 0620/13 Q23) -3 &
X, Y and Z are each one of the elements chlorine, bromine and iodine.

When aqueous X is mixed with aqueous ions of Y, there is no reaction.
When aqueous Y is mixed with aqueous ions of Z, there is no reaction.
Which statement is correct?
A Xis more reactive than Y.

X is a pale yellow-green gas at room temperature and pressure.

B
C Y is ared-brown liquid at room temperature and pressure.
D

Z is less reactive than Y.

| 8.4 3ETE

A1 B—AHERYHAT BRI ERE T

JE R AR VR 2 1 7T 2 transition elements, A7 Y F 728k iron Fe. % cobalt Co, ##

nickel Ni #1%f copper Cu, EfET®E, EHESHE. S, MHMNT L. Na. KFi$E, W
FREBERE., BRge, i,

BEMZENER: BNEEREHRERNEY), ETERSEYHE AERELT catalysts, AT
R RN R GIRE TR, NSCEERE A E; X E AR AR S

FIERZRFPE: BUES—HIERETE—E

K || Ca Sc Ti || Vv || Cr Mn Fe Co Ni || Cu n Ga
AT ERANPITETE: Fe. Co. Niv. CusE
BE., B2 R EY) TTERHELEY
BERS BHEAOE = RN

ERE 4 AN —MESH R, H Fe. Co. Ni, CuEHWHIFEMSEILR; “B FNETEFMLEWE—E G,
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Bign, HARIEEE RRm. BERE, TR, X—BHALR R TEETRXE,
AE IR = 3 L RIS R R A, WAREIE I NA b & i — Mk el —ef .
TR B AR EY R DU BB t, R A2 AR &

5 1%, VILIE, VIR MREHERR RIS 1RSI ERR. WRMEERIK; VIRZEXRIE
BJE; VI EZEE NHERNRE UL, SRS SR E BT, 5EMERNERRIERT.
BT EINE A n] 2 E A variable oxidation states, PABAHI, BRADILEYIHE Fe 42, BAIAHH
Fe N+3, ZEHF 1. M HAEMARE, PRI ZEENT 2 E, AR AT A,

[E—HM3%, AILUAEBRERERLLIK

FeCl2 FeCls
Fe2+ Fe3+
X+2(-1)=0—>x=+2 Xx+3(-1)=0—>x=+3

Fe(ll) 5 Fe(lll): ZEMFRFIRT+25 +3,

B2 -1, HEBENFEMFE, 2A0KRE Fe 0 +2 5 +3, (AIIR] &AL
BN, EAEkAD) iron(Il) chloride FeCLEEAR 1, Wit CIE M Z2-2, K Fe M2 +2, KA
iron(IT) chloride FeCLLA =7 CI-, RHf-3, K Fe h+3, [RFEERREE, EARRML S E EFIHRAR
AE, XELRABIR <RI,
Al BAIHAETICR, 2K suggest a catalyst, F] ASETESEIHARF432E, FIERAE W R AIEIZ,
Na 1 K /2 1 j#%; Mg f1%¥1 barium Ba /& I1 J%&; Al A I J&%; Hk carbon C F1H sulfur S 2IEE)E; Fe. Co.
Ni. Cu MZATiH WdETER,

fREMET . FfETTRERPHEIZS!

&) PREMLE / 325! AT B im ik
Na. K %11 FEIETER
Mg. Ba £ 1% FrEIETER
Fe. Co. Ni\ Cu AR FERRIE B TR = ILE IRk

BARMNFEGENELT; FEE EATETE SIFESERIRKIL.

T2 EHAR A7 B M P12 S @& A R, JF = B e i,

filgn, M Na, Mg, Ni. S PAMCRA 28542 A IERIE, Sennlld2g, Nijg TR, Hith=
MAE T, [RIHIZE nickel, PEHEIM%it is a transition element”, @ HZRKITEXFINE Ni, AR5 “a
transition metal”s X EAMRIE AR IANSE IR ) & PIEEE; AFER V. FFZE & R, AREHENRITE
B EEEAERER N A ERA RN

TR TS AT AT Bhizont . & i Fe; #Efiikr SO, 8Ly SOLEHN(V) E MY vanadium(V)
oxide V,05, RiE BEEILERAL, EEHEZSHMAEY), FHHMBMAFN—EHE —RATE, iz
methanol CH,OH B{Z ethanoic acid CH,COOH %37 [ RLAIEIR, AU SE LA PRFITER KR, FHRE
BRI ARG P .,
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HETRER AR I RIS R, HTERK ey, HERE » Fe(IID)H&k
NE=R ] .

BR: & Bt e +3

SRR RS E, WIARSS; EREAHIRS BT EAR, BHRHESE TES 0
T HAER

IFEER  (2025-May/June 0620/11 Q24) -1 4%

Some information about an element is shown.

melting point/°C 1555
boiling point/°C 2963
colour of oxide brown
use of element as a catalyst

What is the position of this element in the Periodic Table?

A Group |

B Group Vi

C Group VI

D transition elements

fil: JFRG AR 1555°C, iR 2963°C, BilMAH ARG, HEMAMYtRE, BTAHEMLEY; &tk
R,

AR, BIERAEAEY. B RERER], XHMEBRTTE transition elements, T 745 & I8 1A K,
VI 2 A0 VI A AR S IX ke S S B E . 1 D,

RS

1. (2025-May/June 0620/12 Q24) -1 4k

Zirconium is a transition element.

What is a property of zirconium?
A high density

B does not conduct heat

C forms white compounds only
D

low melting point
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2. (2025-May/June 0620/13 Q24) -2 4k
Which row describes the properties of a transition element?

melting point density colour and state
/°C atr.t.p. of its oxide at r.t.p.
A =210 low brown gas
B 113 high white solid
C 650 low white solid
D 1085 high red solid

3. (2025-May/June 0620/41 Q5(b)(iv)) -2 £k
Methanol, CH,OH, is manufactured by the reaction between hydrogen and carbon monoxide.

An equilibrium mixture is produced.

2H,(g) + CO(g) = CH,OH(qg)

(iv) Suggest which of the elements from the list is a suitable catalyst for the reaction. Give a
reason for your answer.

barium carbon copper potassium sulfur
catalyst
reason
4. (2025-May/June 0620/43 Q5(b)(iii) -2 £k

Ethanoic acid is manufactured in the reaction between methanol and carbon monoxide.

An equilibrium mixture is produced.

CH,OH(g) + CO(g) == CH,COOH(g)

(iii) Suggest which element from the list is a suitable catalyst for the reaction.
Give a reason for your answer.
aluminium carbon cobalt magnesium sodium
catalyst

reason

238



| 8.5 HBESIK

A1 BRBINEERME SN, HIRGEBIETIN

55 VIII B2/ IR noble gases, 24521 helium He, 7% neon Ne, & argon Ar, & krypton Kr,
i xenon Xe ¥, ENIEIEHE M FRAIEIK unreactive, X 5588 RAINETEG X —¥ERMWVAR
A IX A HEAR FEE I ] B A P RS AR

“FRAMNZTER 5 RINE—HEE 8§ NMHTF M. He RAE—E, MNHEFILE Sif; Ne 2.8, Ar
2,88, WINZEN 8,

WESE. RINERE, SNTEF—ERBE2THETF

He: 2 Ne: 2,8 Ar: 2,8,8
TERINE = —E 8 HiMF “all” BIELIEE Heo

He E—ZEEWRTFE 2 MHET; Ne. ArURINESE 81, ZHHEBFZEEINE,
filgn, Hlrall noble gases have eight outer electrons”, JCK:%: He, He @i SR, HIHE 2 MMNEHT,
it DUX — 2 FRWT S H% . 45 2% “all have a full outer shell”, He Wil /€, EAEAEX MG, FERE W
B SR Kr, Xe F 8 MRIMNEH T, TREFNENTRETEEZ, MIESECYEINZEL
TEIEE KM, A SURCARIRE FHBSR, TR T monatomic, XA — MRLFHE — PR
T, HAERR—IERERE DR, M, ES oxygen O.H— MR TFEMNERE T, 2WET
aF, BWRAK, HEHEESIA,

BREFRE 8MIFRE2—MRIIEF

O O QO O
O O

Ne: BEEF monatomic 02: WEF diatomic

IR EIHE R R AUE; LM FRAE MR, GAE MR TSN
BN, —2&RORTE [RIRS 15 H 2 S fA “reactive, monatomic”, PSR EREAZA . #iH SAAFT S monatomic, A
TG reactive, FTAEELRAURYEEIR, WARER He INETIE 8, FAET MMAE SRS R SR HE
BR; BERMHETE —BEARTEE,
B ERE RAT R R EBE A, MR —F R LA, B/ RPITENENIT, FHo
BB —YZE IR, H L NHMMESERME Z B —I0, 7E%EH X AN, A
RAEME Z [8]; PRAIELHE R0 Z R i ) 45 B T Rl
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RIERPEBEE: URENRHEHILER
TSE: A He 7 Ar 9%R#E, ARiEIRY Ne FRTESEE

VIvES He Ne Ar
FE /g/dm? 0.2 ? 1.8
e/ °C -269 ? -186
-269 -246 -186

0.2<ZHEE<1.8; -269<#m <-186,
540 0.9 #1 —246 FRTEEEN; FMRIRIESEEES,
WA RIS TR, RERSETMA, TR BRI,
filgn, T7EEH He, Ne. Ar BIFE, He %FE 0.2, Ar 4 1.8 g/dm3, HIXBIEHER RGN, A DA Ne i
FMEZENT 025 1.8 ZIAl, #imiM-269 F-186°C FIFEENN; —186 BHEIEE, BHRAME, THER
269 AN B Kt —269 £28, [Alitt Ne AITIMIEE AT -269 5-186 Z A, 0.9 g/dm3F1-246°C i /&
PFISR
T (A2 5 SRR RUBAE R —1T, BATOYEHRRR, (UM NN, WARENT & SRR T &6 E
BMEREREUE; AERA R E B AR, AT REHEE,
ﬁﬁﬁ SREERL_ TR BATNERE T HA R ; HHe B
RINEHE T, -186°C [k-269°C_
K% Hy RONBTEE; 2; &

EFRRUR AR E He IXMAEBIIN, 2R ARORBRIUZN . BRI &5 73 310,
*ﬁﬁ—‘/\lﬁ]ﬁﬂz 75 (7] it /2 o

FEER  (2025-May/June 0620/12 Q25) -2 4%

Some gases exist as single atoms, are unreactive and have eight electrons in their outer electron
shell.

Which gases fit this description?

1 helium
2 argon
3 oxygen
4  krypton
A 1,2and4 B 1and3 C 2and4only D 3only

fil: =AFKMPRRINTG R DIREFFE. MRk, &INER 8 MHT-

1 helium BRI FRE SR ERNER, HRE 2 MRINZHET, KA E 2 Er,

2 argon AR, RINEF 8 MHT, FE

3 oxygen ¥ PA O, R F 7> FAETE, @TET(ﬁ(ﬁE’Jﬁﬁ SR, TS

4 krypton NFESUE, BINZEE 8 MHF, FE

RIHAN 2 14 755, 1 Co IXHHERR He EI’JEEHH;EHHE@ fJ-eight electrons”5&F, 21 He HERRHFRA A,
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TERR  (2025-May/June 0620/22 Q21) - 3 4&

The table shows some properties of noble gases.

noble gas ir?egr}sdiz3 bOiIiiggogoint
helium 0.2 _269
neon 0.9 —246
argon 1.8 _186
krypton
xenon 5.9 -108

Which row predicts the density and the boiling point of krypton?

density boiling point
ing/dm? in°C
A 1.4 75
B 24 -195
Cc 3.8 -153
D 8.5 -213
fi: FeBITRF: KefE Ar 5 Xe Z A, RAPE M He Z Ne 2| Ar FE] Xe SUASEMN, AL Kr BT

HIENAE 1.8 5 5.9 g/dm3Z [Al,

iﬁ,ﬁmrﬂ]ﬁﬁbu: Ar 53-186°C, Xe 49-108°C, [t Kr FYTTIMNIHE s 22 2 DA RYER, Bf7heC:
-186 < {flisd <-108

TR E R bR, —153 TEIXME Z 8], —195 F1-213 N k—-186 FE A%,

BATIZON . AR 1L4KT 1.8, Bhm-75 X&ET-108, PFIESAATERE, B % 2.4 AI1T, {H-195 F1EH
RYCEH, C /Y 3.85-153 WAIERIHE, D % 8.5 &7 5.9, 213 thAHE.,
HA CRANTE, & C, MREMDTRINEUEENES, WARBRBERE —FIFIE,

PSS

1. (2025-May/June 0620/13 Q25) -2 4

Which statements about the elements in Group VIII are correct?

1 They all have eight electrons in their outer electron shell.
2 They all react with sodium to form ionic compounds.

3 They are all monatomic gases.

A 1and?2 B 1only C 2and3 D 3only
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2.

(2025-May/June 0620/21 Q24) -2 4k

Two statements about noble gases are listed.

1 Noble gases are reactive, monatomic gases.

2 Noble gases all have a full outer shell of electrons.

Which statements about noble gases are correct?

A

B
Cc
D

Both statements are correct, and statement 2 explains statement 1.
Both statements are correct but statement 2 does not explain statement 1.
Statement 1 is correct but statement 2 is not correct.

Statement 2 is correct but statement 1 is not correct.



=

191 2. Bg56%

A1 BEREEE RN ST HERR RSN

FEUPARREI T 2, BARMIEST . SEREERMEAR—umE i —, SRk
E4f (good thermal conductivity) ; HAfRI& Z i@, NS RELF (good electrical conductivity) . JX PRI
PRI AR R BN BAL IR TR, N Z2AIE R SRR RN R,

FEROEE MR, WEREEEGI5

MR TREERN FERBEERI

SHh. FH Rir BRE (AEESH)
EhShif BISERGFT . FIRIRkZZ B S = e
BR. B BERS BEBRR

E-JP £ | EERBRBR A, BEBRRRS

XERIEEEE; FI9NAS, TREIEFTH BB R R i E A,
BREHADM TR, B, BRaFERs,; EREEE SR FHRE, BSNEE, BN
I ROEHBUR, HagE EHISN: 8 1 RERWNHEAE AN EE; SNaRaRERRE, 4
SBICRES L, AW PN E A TR, FRESCBRAIFT AR B B S HIZA T,
AIFRMESEME D TTIC, REFERED NRRIE A, AT (malleability) ; REMBLANZZ, MUIEM: (ductility)o
EAE M E 2RI E SR, TGRSR I LR0ESE el )R 2,

FIEERR R SRR ZZ, BRI IEHE

B £EM4 malleability ZE4 ductility
I
v
—_— — N
I
EsEL T ERER R TR AL

P I KA FR R — R RN RIS R L 72 R Sk R il i 77 17l
Bgn, @ SRR RERhI AR LR, ST hiplize”, AR ductile; #5 BiHEAIE 7, WX R malleable,
Ee S, fEeE, B SRS, mEIESE, TR, higher 1 lower 72 Bl T5 1A,
BB,
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RN BEEETHA? SREET, E2EETFHYE K, BHHE T (delocalised electrons) fE
TR, B EHEEE, BTIEMZERER. Me SRR ESLPadaEs, rgsE
EEE T BRES S,

TRSHE, BHHEAREBEREF

0.0 0,0 0,0 0,
CONOMONONONG.

EERBFERUMNLIIRE; BREFAIEEHPER,

KEFRESEE T, MERFURETRT BB, AHTIHEHER, BHEkFRRIMIEE R EFE MBI — b
JilAl,

Blan, <452 RN R R T 0] AR s R E0m N R 55 T, MO <A ] IS ah B BT,

JEZ AN R FEREBMEANTES), R — PSR, E5IEHENBETIaE5 T,

— RO T A REfRE— R HIR? BEFR RPN RE, EARTHEREN, BEB, RER/; X

GBI KRS EE, 5 (aluminium) ZEK, X SHEYL; i (copper) SHRELF, i

BEM,

MR EEERRFTEFAMR

MRSHR FERMER

=M ]| BER, HREES
a. RS ZERK, MESERYT
. BmAes M /S 7

H: B SHBERY, MEBLEHE

B AR AR R B RN, JEFEAPRIN, PERBEE ER, thEREREZAIR,
AT W, REEEEA, ATRSHES, TEFRNBEEERN BN SEL, AT RMAS, %
BRI, WAL, ZENESHE, B BUESNZ, BREERNEERMERT T EE,
Pt CAREMR 1 ASBE R R B e RA 2 S N st = Bais sl AR (Ko
fn, & LEEERI AR A s F s, B E B S L LB S v, X ATEEEEER, A RESERERE N
2308, ERAESIRNARATELE, BIAIAH R AR R BTER E/]N, BH A) R e, A5 TRk
AR FSRIERRIRGE,
ABEANR AN EY, KEESHMTRES, FERMEINEGSE (aloy), EEVE—ME)E, 5
SMTTRA DU R, R DUROXMERAER R, AaRREY), RABAIEE RG],
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BREREY;, FEXRMBERFA/NERE

SRR 2HRY KO ERANMRI AR
=i brass ) + £F B L AR

555 stainless steel BT+ B mE . s, ATFEA
E3@ bronze (JE#TE) R+ 55 5& AR FE

“ERBSHMTRAESY) S2S WP,

R FRRREEMIRS, TRRRMAER, WAEEEHR G, 580 TR TP,
BRI IE S ; Tﬁ%ﬂf%ﬂz@i HEW. B EHEMITER, FENSENE, TR
B AR ER, Flan, “FHIEEY S —fSE R A7 e EE AR RS, FERREE
HEZLM5, IR zinc; #A@HBSEEE, FT copper,

N AMAEMITRE I REER? dieEiE A MEE, BRHAIREST, 2 hNESBRAES MO
I, GeFIRFRNE, SWELETHERS, #RTFEANESEE,

N AaEaENREFREREMEEBR?

ﬁ%ﬁ B KN/VERE, HFEREST _aF® ﬁﬁ KNARE, HFARILEL

0000 ||000Q0000
O0OO0O0|| OOOOOOO
O OO0 || OOO0OOOO0

BHEE] BEAZEY; B, B5a
BREBREFHRNSHT;, ERZAEEEHEF.

OO

00
OO
OO«

EQQQ

II]]
g'_l

P E S FH AR IR B[R P DR A2, R AT SKRoR NI 7 1A & & B DA R/ N S TR LR HER 2 2L
Kt & Al DAL St 2w i, o, SHERECRIATTRIEIR, <SR faoEm Bl X Bl E MR <S5 HaRE
HRERHINE R T AN, ARES S & &8 tLAr A Al mos”, WAREH 72— KIE
BaE.
AEWHTRER, BEDVEREM MM, JIXTREERHIZIR, XEERMKMEY, REHIAH
B, HEmA SR, SRR R X —RIEE, fln, AWAeRl, —REESAR, —RbhE
HMRE5IR, J57E A R 28 B IX A E5R,
BRI AR o AERLARZZIY o BLHA S HAAN ; N
WiE &' AR MEZ il 0
BE: HHET; M ductility; BE; ;M
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SEIEHIR T AR, BHRENMEZGHE. & S INHBRFIREY Sy ; R
N1z 71 RN EHEAN 2 > 5 18 5 52 il R R Bk
(2025-May/June 0620/21 Q25) -1 4%

Which statement about the properties and uses of copper is correct?

A ltis used in electrical wiring, and it is ductile.

B Itis mixed with tin to make the alloy brass.

C ltis used in overhead electrical cables because it has a low density.
D

It is used in takeaway food containers because of its resistance to corrosion.
e WL RIS (AT ERIAPE ORD AR, ZEE—A) G FR AP ER 7 DLAC, S H RAF, T H. ductile oA RENE, RE
BRI, [ A TEff.
BB HHR T T IR G S, MEHUNHESRTEH, C A EE, e mEsi g
A, NMATHERN, S2#, D AHENARSERIARAS, hRATERERENEIAIZ,
HA A EWIRT, 80& A, ANEHEF electrical BUEEE—H]; EERARL MUK EARHIR,
(2025-May/June 0620/22 Q25) -2 £

Brass is an alloy of copper.

Which statement about brass or copper is correct?

A Brass does not conduct electricity because it is a compound.

B Copper conducts electricity because its atoms are free to move.

C Brass is harder than copper because its layers of atoms cannot easily slide over each other.
D

Copper is stronger than brass because it is a pure metal.

fi# : BH brass B SEEA KNG &, SABHFESTTRFEME, BEHPAERDNYREFIRELEHEY, F
HEARGHEIEE, FrLABH T DALLEIRE, C {ug5MR A S MRIEMIER, & G
ABTEIEE YL EY), HTHIEMEASH,; BR2REY, S, B WHE A L M6, H)
B THEHRN S N2 HHBEF, DAE4iSE it —E H5i, WATFaAREIE; XBEEeNEH
e 75 B 5 PRI R

XS]

1. (2025-May/June 0620/41 Q3(b)(i)) -1 %%k

This question is about copper and compounds of copper.

(b) Copper is in alloys such as brass.

(i) State one reason why alloys are more useful than pure metals.

2. (2025-May/June 0620/41 Q3(b)(ii)) -1k
This question is about copper and compounds of copper.

(b) Copper is in alloys such as brass.

(ii) Name the substance that is present in brass, other than copper.
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3. (2025-May/June 0620/42 Q4(b)) -1k
Chromium is the element with atomic number 24 in the Periodic Table.

(b) Chromium can be mixed with nickel and other elements to form stainless steel.

Name the type of substance formed when a metal is mixed with other elements.

4. (2025-May/June 0620/43 Q3(b)(i)) -1 &
This question is about zinc and compounds of zinc.

(b) Zincis present in alloys such as brass.

(i) State the meaning of the term alloy.

5. (2025-May/June 0620/43 Q3(b)(ii)) - 14k
This question is about zinc and compounds of zinc.

(b) Zinc is present in alloys such as brass.

(ii) Name the substance that is present in brass, other than zinc.

6. (2025-May/June 0620/12 Q29) -2 4k
Pure metals can be combined to make alloys.

Why are the alloys sometimes used rather than the metals they are made from?

A Alloys are easier to extract and cheaper.
B Alloys are easier to hammer into different shapes.
C Alloys are harder and keep their shape better.

D Alloys contain only atoms of the same size but pure metals do not.

7. (2025-May/June 0620/13 Q26) -2 4%
Sulfur and potassium are two elements in the Periodic Table.

Which row identifies the element with the higher thermal conductivity and the element with the
lower malleability?

higher thermal lower
conductivity malleability
A sulfur potassium
B sulfur sulfur
C potassium sulfur
D potassium potassium
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8. (2025-May/June 0620/13 Q27) -2 4%
Three statements about aluminium and copper are listed.

1 The density of aluminium is less than that of copper.
2  The electrical conductivity of copper is higher than that of aluminium.

3 Aluminium is more reactive than copper.

Which statements explain why aluminium is used instead of copper to make overhead power
cables?

A 1and?2 B 1and3 C 1only D 2and3

9. (2025-May/June 0620/21 Q23) -2 4k
Some properties of elements are listed.

1 They have good electrical conductivity.
2 They have high melting points.

3 They are malleable.
4

They have ions with variable oxidation numbers.

Which properties are correct for both iron and lithium?

A 1and3 B 1and4 C 2and3 D 2and4

10. (2025-May/June 0620/11 Q28) -2 4%
Steel is a mixture of iron and one or more other elements.

The table gives some information about three common types of steel.

type of steel elements roperties
yp added to iron prop
1 high-carbon steel carbon only strong, brittle
and corrodes
2 low-carbon steel carbon only soft, easily shaped
and corrodes slowly
3 stainless steel carbon, chromium hard and resistant
and nickel to corrosion

Which rows identify a type of steel that is suitable to make cutlery?

A 1and?2 B 1only C 2and3 D 3only
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| 9.4 £EEshE

A1 K. WERMERGRIESE AT

EUT SVCEERRARER? EMEA rTHERIEAF S, FEREEARS 5K, MRS MR
MBS T RAE RN, EXEREZIEIEHY, SR REIEAIENE (reactivity series). IR CHl H
FeEeE, ZRRIRBIRNSE. RESRRNEMNSEE,

SR RAEMEINFRAE

RETMERIGR; R7E—1T, BIEE 1T

K || Na || Ca || Mg |[| Al |
H W 5 B e bk

- Cu || Ag |[,| Au

LZn,Fe>
iR &

¥ *

W T
wHY
=]

WA, EEAEKR. CHHRILBRIUE, TRER.
TREBBZRERF. WHAEST, BEHEX,

fik RFRTE SN MR BN SR B IRy, ARRIX TR A L, C M H RIS IR RV Y FEAR AL E
N MeRB S5 : B, B B, BE. BA. Bk, PR BR. &L L IR & HERWANRTR, Sereliiy B
FEAL, HEERTEAVEIEIR. BIlan, FSEEERT, 555 /KRN ELEEAE; BRTEHART, AREHEH S MERRRAY
J Bt R LR B R
FeX RN, 37K (cold water) 57KZER (steam) {REFVRASRFE, RMVEEFRMATHERFE, Mtk
2 (dilute hydrochloric acid) FI#HRER (dilute sulfuric acid) FFAVERIRARIE, FrSERAIRAFRHLAIE,
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5k, ESMERRNY, FINEZEN~Y)
ERE5&H FE=Y) EL 5 FI by
K. Na. Ca+47K EREENY + H2 MESE; K. NaBRIZL
Mg+ K#ZES MgO + H: MAESESIRE
Mg. Zn. Fe +&ZhER EREAMLY + H2 BESE; EBEMAR
Cu. Ag. Au+HEZhEs BERR TR HH:
TR +8S EREMKY BlanMgkiz 4 B MgO

RHBK, R, MERRAARSZ AR, YA FUARHRE S K08 AR IR Lk,
BB, FSRES KRN, ERMENNESREAEMINES; #. BRMREIZ, SRS, Hla:
2Na + 2H,O —= 2NaOH + H,
Ca + 2H,0 = Ca(OH), + H,
AN FERTHERERE, BES5RKRMNRME, E/KZRSFH PN B HE
Mg + H,O(g) = MgO + H,
XA REMEE, PRI A,
B, P, BAESHT, RESMERERAE HN SMAYFES; . R, ®ES)GE, BENSMIRR N, tkin:
Mg + 2HCI1 = MgCl, + H,

Fe + 2HCI = FeCl, + H,
ORI IR SO FEIRIRIN, HER SRR LR, 4n:
Mg + H,SO, = MgSO, + H,

NREAX RS IR AN EIFr A IR,
fan, BERRLEMIIRAUKIZR, WNRNMARAER H,; FRZARATEIEAE K MgS0,, Ja# TR
MgO, HIWrH A TH, MEENIHE”, TRERN I D PAFEL S IR

FESEIRNNERSEAMY), FIaNEERPRRE, KHBIREE, [EaasLs:
2Mg + O, = 2MgO

SRARNBEEREMNY), NEEREER. SCNERTMBIRNY), 55 HEN Y,

MSEIR IR HEN? . FEMFEERRIRE, RSN SEBRERRAIAERET, Al DA A B A B At
185 B S RO TN AR R, “— RIS RN E AR, PREERS KM
SR

MRWEERHF, BHKRE—FIFMAF

s i LIV G SIS EEELLR
X AESH £
v DESE chis]
z RS 255
FHORE. REMSBRART: X>Y>Z,
X, Y. ZFRREMFHRNER; > FOREER, AWTPRIEE AN R SR, ARER RN RAE &,
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BRI IROK, ZRRERIRIIFRISH, JohbieE —51, BEHEIINER, RES Rk RN HI42
&k FREFHE 51K R MAHRE S 2R R MR Z ; REGHRIRR M IS ; LS MR A S B B R E
. Al H IR BE S KRN MRIE”, ZLRE MR, ABE—HESE Xt A ML

BeiaRgg LUE, EEE B HZKE most to least (3HENFH), IET2 least to most (F5238), HlaN, EH1F
FIX>Y>Z, MRGEEEIRNER, 5 X, Y. Z; WRANEREIREL, 5 Z, Y. X, HEFTH%K
B, KERAAFRERE,

BN ARRRBESIMN? SRR TFARERT, REREE T, HII—PERERTEINDET, BN
Zo?, BIELNBRERGRET, BRIER T, REEEANEREEIKERE 7Bk,

Bt EERANERBERSRBFHUNERT

Zn(s) + Cu?*(aq) = Zn?*(aq) + Cu(s)
BREINET HEFRE2IET

Zn = Zn?* + 2e- Cu?t + 2e- > Cu
2e- 1518

\ 4

FMRNEERE, BIH#EL Zn kb Cu EiEX,

TR R, AR FRFE; PREESLROR T PR AT T, NRREE R AR T
BERE 54 & 1 K M. :

Zn + Cu? = Zn? + Cu

FERHT, WE TR T JEILEE Zn b Cu Tl B PR R ML ERETAN U IS EIX R
SRR I8 H RE A T B2 i B IR P B % R . BT U aq FTOKIER, s FORER; &
J&& A AR IR S 1A A RETR A — DN RN

ERESEEHUERE? SEBATINE, EFRRIMARNSE; AN, ERREREEEE T HAsiT4),
TR AT BREEIOX —FIE T, FTAITRE e FIRt BB JETE K, T X RN E A
IARERXRESR; F—feEEECHE T, WAERXRERE B,

plan, FHegerfr, “Zo2HIET4), 5 Mg > Zn; HREAT. “Cu?” ST 4], 5 Zn> Cu, MAGIE—EE
Mg > Zn > Cu, @A M “WEEFZBIERE 77, SUEEIERIVIR— N5 HR, MARIEERSGEH
THIE T,

HERAUENS, MR —Xf, AL RN R RERE B e, IS GELLAFT G 8. MMEEARRE
B RAEREE, FEARERR EEROX P R
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BELBRA—E B BHIHLTEINF

BRI R4 BEHEH A MAEEAA
XEEB Y2+ X>Y X5ZiEELR?
ZREB Y+ Z>Y {SOXFRINA BEFARE

FMIXSZ2HILEER, RTEERIRER D AIXFIZX R

X. Y. ZEREMEE, X5 Z 8B Y IER, RS X M 2 Z AL EHET.
FEEAEX>YMZ>Y, Hik X 5 Z A, Bl —R X geE# Y IEEINRER; Ml X 5 7,
A FTRELA IR DR R, Blan, HrhsEsii kA B, HE2EIX>2Z, B5Z>Y &3F, AATEN X
>7>Y,
iEshtE s, ANANERKRR NS, EHERE. ST, (BRI EGEMEE. M E S E R,
PELIE PN ER SRR SR itk Be <o T DURTE — SRR RIS ATEIR, @REZENRIF, NEHEIEEahE
gy FRHEAS R S

mERANEKE, FTUEEE—D RN

l ETRE. WETENELERE l

m Al

MEERERMNIE, FRERIBEHEIRNEE,

ETEERFIRIMSRY B EOE R, (FIEERIPEL. BB RTRE, fSCREEREIZHAIZE,
IS MEE RN T M 7 o BRTE IR B8 A 5 LE B TR RS HATTRE & B PRI S
VISR, B E M, FEEEAER A SR, R EEBkETR, FHARIREIHIL R ER
S BIEE, R RE R TT R XA R AR VE L2 A PR AR

BEARHE TR o BEM Cu TR EHHITARRE, L sE o Mg 5K
O] (A2 o FRRIMATEIKH R A2 REA 0

EHE: IEEF WER; BB MgO; BURHEMEE
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SERIAA G 5t MERRER AR EEGIF, BEMREINMTEESYIE T, B8 NN
ERIRIERR, BANHT AW, EHAREHES, HIEEE—X b,
(2025-May/June 0620/11 Q25) -2 4%

The table shows the observations when four metals, Q, R, S and T, are added separately to cold
water and to dilute hydrochloric acid.

metal observation with _ observation V\_/ith _
cold water dilute hydrochloric acid
Q slow fizzing fizzing
R no reaction fizzing
S no reaction no reaction
T vigorous fizzing vigorous fizzing

Which row gives the order of reactivity of the metals?

least - most
reactive reactive
A S Q R T
B T R Q S
Cc S R Q T
D T Q R S

i eEHFTFL, R N7 M least reactive $8[\] most reactive, 3K B NEIKAERIRIGE L
FEHRKIX I, T 5R/KRBIZUEN, Q&EBE, ATLAT HL QIETL; RAIS 5 /KAA RN, ThE
HEX—FIX7 R, So QRESR/KKRM, TR, SARE, FTPAQTEIXMHE A,
FHHMFERIR X R N —X. R SRR E I, SRR, KR S &L, &HEEEREIFEN T> Q
>R>S,

MHZERP AR, M5 S, R, Q. T, 1IE4fZ CAT, #uE C, RIA/KFINE R #1 S B 72l HERIX
—FIHRAEE R
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Y (2025-May/June 0620/21 Q27) -3 4%

Four metals J, K, L and M are added separately to aqueous solutions of their ions.

The results are shown.

aqueous ions

metal | J** K2 L | M*

key
v = reaction

X = no reaction

=S r X «

x X X Xx
x N xS
x X x S
SN NEEN

Which statement about the metals is correct?

A J has a greater tendency to form positive ions than K.
B L has a greater tendency to form positive ions than J.
C Khas a greater tendency to form positive ions than L.
D

M has a greater tendency to form positive ions than K.

fi: JoMT. SIRIERL, 7380 K. Lo MEIMARSE; £77 17 K L2, M2 EERENE T, 17

WFTRN, ST, S (TR 5, FRTRmERL. Ba5H T RERT.
J i]zgzi‘ﬁlg(—% K2+\ L2+*H M2+}i}§z, ﬁﬁ[/y\ J EZ%ﬁﬁo L ﬁéﬁjﬁ} KZ*’}FH M2+, {Exﬁgﬁjﬁ% J2+, IH:'
>L>

Iﬁ?ﬂ‘,LL tI[éM &Ei‘ﬁo K HAEEH Mz, XI55 K b M &R, KX R Rk

>SL>K>
AT LK BRGEBIEE T, SHEIF—%, FrPlEf. BIELS5IRXREE; CEK 5 LEE;
D#EM 5 K &, Ktk A,
IXH AR 2 R R R B A A], REE ER TSR FIEREE X — 5 PR, YRR
BNERTE o

JAPSESY

1. (2025-May/June 0620/11 Q26) -2 4%

Magnesium is reacted separately with dilute sulfuric acid and with steam.

Which row correctly identifies if hydrogen is formed as a product in each reaction?

reaction with reaction with
dilute sulfuric acid steam
A v v key
B v X v = hydrogen is formed
C X v X = hydrogen is not formed
D X X
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2. (2025-May/June 0620/12 Q27) -2 4k
Four metals, P, Q, R and S, are separately reacted with dilute hydrochloric acid.

The table shows the observation for each metal.

metal observation
P lots of bubbles produced
Q few bubbles produced
R no bubbles produced
S very few bubbles produced

What is the order of reactivity of these four metals, from most reactive to least reactive?

A R>S->Q->P
B P>S->Q->R
C P>Q->S—>R
D Q->R—->P->S

3. (2025-May/June 0620/21 Q26) -2 £&
Three statements about solid Z are listed.

e |t reacts with dilute hydrochloric acid to produce hydrogen.
e It reacts very slowly with cold water and quickly with steam.
e |tis a good thermal conductor.

What is solid Z?

A gold

B magnesium

C potassium

D silver

4. (2025-May/June 0620/12 Q26) -3 %%
Which statements about metals are correct?

1 Calcium reacts faster than magnesium with cold water.

2 Aluminium is more easily extracted than iron from its ore.
3  Copper reacts faster than iron with dilute hydrochloric acid.
4

Potassium and silver are both good conductors of electricity.

A 1and?2 B 1and4 C 2and3 D 3and4
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5.

(2025-May/June 0620/13 Q28) -3 4k
The table gives some information about the reactions of four metals, J, K, L and M.

metal reactions
J reacts with steam and hydrochloric acid but not with cold water
K reacts with hydrochloric acid but not with steam or cold water
L reacts with hydrochloric acid and with cold water
M does not react with hydrochloric acid

What is the order of reactivity of metals J, K, L and M?

most least
.  — ”
reactive reactive
A L J K M
B L K J M
C M J K L
D M K J L

6.

(2025-May/June 0620/22 Q26) -3 %k

The ionic equations for some reactions between metals and aqueous metal ions are shown.

Cu + 2Ag" — 2Ag + Cu*
Mg + Zn** — Mg®* + Zn
Zn + Cu** - Cu + Zn*

Sn + Cu** - Sn* + Cu

Which further information can be used to place copper, magnesium, silver, tin and zinc in order of
their reactivity?

A

B
C
D

Zinc reacts with Sn* ions.
Copper does not react with Sn®* ions.
Magnesium reacts with Cu?* ions.

Magnesium reacts with Ag” ions.

| 9.5 £E/EH

A1 FAKMEFH. FESKBFERDE

e R RAT 4, UNEFETEMN 2o T8 (corrosion) ZEMAEG IR A S W MTZ#HI32

B BN R B — B L, BRBEA R PR K E SR, 9302 hydrated iron(II) oxide,
“hydrated”F/R & 7K, “INDIFRniX B R MECN 13,
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PREAT, TERERMEIE SR, HATRAR, $UK; AR CRAERE RS, e,
XGOS 2 AL BRI N EE SR

BREFREERHMKEREE

KM=ES FIE=S FHRIERYK +HE
BK, BEES BRES, K BK, ROVES
=EP AEIBAE HTR ANEIBAEHTR

FEARRIZRERAE A TEARIK, R TRUZER, RIEDERRSA, HWRMIEZ PR IERIEAKS,
Bian, AR SEIRRET, KSR, SAT. BIE THRZS TR, Uk, BEREE
AR S THZRAIERET, KRR IR SEBGEE, THRE = TERHIR AR EMMAE RE A=
BRI R AT,
FRPECRP R AR, TRIR. IRINE, EERHRREAETR SN Z AL SRR (barrier) . “EATIFS
KBRS, HPRAAZIETBRIR N, KBRS — BTG E)E.

IR BT IS B RES

R piicli= B2
K. ESAEIMI K. ESIEIMI K. ESIEIMI
% % %

FRIEmIG/E, BBHAVEKAIEEMKNaS.

FHBSFCLFOKMEEERIPZ, SWIETRESN EREETR, NEoRHE, NS TR,
fan, —HRERSETR B RRIHARE, SSNUKANZRMER, TS, A EmERead, &
BRECHTREMZKANSES, AN REESS. FRIERISEREMEA B2 AW o
A LEPFFERR KA S AR, EERRAERE., B ORAKTIEN, BN S HENRNZ
SEE JERFHREMINIRUEFERAAE, BIEERIRA: SRR,
TENFRARER > A B LEE
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BEEERSWHEMERE, KIAtaLHA?

s BE%STESiEm —ERRHEIE: SRR
N e
=5 RSk
—_—
E T e
T IKUFS

EEREPEE. BMNRASE; EERTREKIL

HRIESLRNVESEERNEE, AR SKROKE B, BERSURRIRDN, BRGER
HAPUHFESS, BWNURERSERR, SRR TEMESIKENEN, ERRFHH T, 252 F R
SRS BIARIEZ N, BAKAL BT, AREFE YRR D Yl plee ok thrm) R 3X B IR /KIE RSB B Uk
d a2 A,
fan, PSRBT, IRESFSRAEE, —SCBRRmImIRERETMAR, 5 —SORMIERIRRERER. Al A
A, NHRIHRES, KUEANLE; FEHEERS, BEWKN LT, X—HWEERE S
A8, FHEE TSR AR S 2N,

e T A RPR R, ESRRIE S —ERE, PR (galvanising) . BESEEEN, Jeffubils, 08kS
KRR IT. BMEEHBVNIE, HZE e 58 BIRAFER, Badn] MILERHE T, fRIFEHIRTEL

W IR RIE, WaERMIRHERP

HRTE BRIR, $HLSEkERM
FRFAHES £ Zn % Zn
I I
X Fe X Fe
Zn - Zn?* + 2e- BAEBT, MEKRHEBT

HLLRER, BRBKET;, TEHERRERE T

WHREERESXIGREER, BRERORE MBI AR T RIRIPER; fREEH S B B oRFER,
BRI PO T ERAT, EEERE R S R T

Zn—>7Zn* +2e”
BRSIRAER T, kB SRR, SOUETHFERZRE, B DAMMAEPECRYT (sacrificial protection) o 47
YerfatriP B ARk, NRUESOEE A,
pgn, “pEbbikiETk, FTAER G NEILER T, MkEBERSRERFIERIERF, MK
/7 loses electrons more readily, 7 REMFRREMIHELET,
R INES e o WRiHIfE)E T TP ERRE
GIE7=E RIF, WYELRIFIN, PEERS SR
2 hydrated iron(ITD) oxide; BEfE; Mgk, K&
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SRR BRI R, BREITE, FHEREREEIUARIRIKEL B, [
R FRRAER., P B DU PR L T 77,
(2025-May/June 0620/21 Q29) -2 &

Galvanising prevents iron from rusting.
Which statements about galvanising are correct?

1 Galvanising involves coating the iron with silver.
2  Galvanising prevents oxygen and water from coming into contact with the iron.

3 Galvanising works because the metal coating loses electrons more readily than iron.

A 1,2and3 B 1and3only C 2and3only D 2only

fi#: PEBF galvanising JETEEL LR, FEIR, FTLBUR 1 #51R, BEERNGEINES 5 RS, KEHT, &
THRERY, F0A 2 1B,
PELCERTRTR, BERGIRERT

Zn —>7n% + 2e”
HEpH 58 m, EatiEd e SR MHPELRT, RIEAUAR 3 1Y loses electrons more readily 1EFff.
IERABSE 2 F1 3, 1 Co INEREFERBHAHEZEMEL FREERAFEEFIE], A id— R
%”O

TETRR  (2025-May/June 0620/11 Q29) - 3 &

The diagram shows an experiment to investigate the corrosion of iron.

P Q
greased iron \E] p/ iron

1 TT—air— J
{ ) L ) L J/ water

What happens to the water level in tubes P and Q?

tube P tube Q
A rises falls
B no change rises
C falls rises
D no change no change

fil: SEHBANSE BIEE, P ITUME greased iron, RENRIHAR; Q i@ MREETL, MSEHREIE LK,
WEZ,

FHWRSEFER S PRI IE KIS SRk, B2, RILENRA R T AR
R, IKAEEARARTE, Q RIBIEMEIE SR, AT HFEE
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Q ARG, SURGIRAVATIE/D, SMRRSEMAKHENEN, FrlA Q HIKAL EF, MAIEERZ
P no change. Qrises, XA B, #% B,
IR SR A R BRI B2, ARRITE ST ; R B ER R R -THER BN
SR D—=IKENE NS

$H3HES

1. (2025-May/June 0620/13 Q29) -1 &

What is the chemical name for rust?

A anhydrous iron(Il) oxide
B anhydrous iron(IIl) oxide
C hydrated iron(Il) oxide

D hydrated iron(III) oxide

2. (2025-May/June 0620/22 Q27) -2 4%
Zinc is used to galvanise iron to prevent it from rusting.

Which statements are correct?

1 Galvanising is an example of a barrier method.

2 If the zinc is scratched, the iron will rust very quickly.

3 Galvanising is an example of sacrificial protection.

4  Zinc is more reactive than iron and so accepts electrons more readily.

A 1,2and4 B 1and3 C 2,3and4 D 2and3only

3. (2025-May/June 0620/12 Q28) -3 £&

The diagram shows iron nails which are left for one week in separate test-tubes with the
conditions shown.

rubber stopper

—

3 ( A r 3 (
oil
/Z/iron nail |_iron nail |_iron nail
@/water _L-clean, dry air _| —boiled water
1 2 3
Which test-tubes show evidence of rusting after one week?
A 1and3 B 1only C 2and3 D 2only
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| 9.6 £EHIIREX

A2 1 BEREIPR R ERMERRE RN

RER, TERRERUAT2EAGFE, T4 (ore) BATRRERIIT PR, EHE

BEEIMLEY, ICRAHMPI, 5k AR BRRITE AT AE, Tl TZ A2 R NIZ ML & 1) e i
JEHk, BAHUY OEMEOLIE, AR,

BRBIETR, EE NS IRGRIE, SCREMENEER: RAEmKAT, FREM IS LERIE
JFONER; BRAEMSE, RIAANER VIR, XEA ML TR, NEET hR SR H1ZE,

FeRETHIEFIRR : EEFREIE R BIRRHR?

& ZNIRIZHY LBV R H iy
mTEmRED, EEIERE AT RERIER; RAER
RIS, TEEMERIR SR AW E A RICOIEIR
ik 2= BEUEMENEYPREER

IR E: Mg — Al— C— Zn — Fe

X A TR PR S SOV FR I BTkIRTE e R B ss, SRR T,
Ban, wmnt 2B SRR IR A —MIRBOT R, SN E. ALFE C |, T Fe f£ CJa; FrLAH
R FTZ R, SRS AT & AR COo IR, FREF“HBEERA 5 R MR gk
J&, BRRERIRY R CAERT— TR
EF B =FER, e BN T, REENT (hematite) $REEEM BRI, L %5 Fe,0,; FR (coke)
MIEZ R 2K C; KA (limestone) HYEZ MM BIKIRES CaCOs0 EMMHTRAIA, A2 HHE
BN BIKFIIFEAE T ERR &G 2 Al HE .
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Bl ZMEGRRHSEES
TRERE + R + BIRA
v

\ 4

TRERH Fe203
RHH®TE
e COm L7 BT CaCOs
. HERCO HRCaOLUEZE
nE5 PEsa
YaRE |  Heib s
HE gk

WPEFESOKLET; BRUERTEERE, PRIVRTLEH,

BEHTRFORIRIEHR N BOK, BEELRRAEAEE cO Ui, ShihFonig; A RAF AR R &,
fan, e TR AR AT, [EIEARERET; A5 AT BN ER R Si0 2% B CaO”, [AIEATK
fio R EIANEE, HEAMEFZHRIFEBOCET, RS =R R FORIE R,
5'6%@?% E@%ﬁiﬁ%ﬁlﬁ’fﬂ%ﬁéﬁ@ CO., FERFHIRG A THIR G, LR Rk

+ 2e 2
XK, mirR iR,

AL ) — SRR S R IR SN, AR Rl — SR TR
C+CO,—=>2CO
CORE—ER &M CO, FrAX—idEH CO ML),

MRS, BB IEEREKRICO

@ ERIRE:
C+ 02-CO02

v
@ CO 50 ER RN : HICO
C + COz2 » 2CO
v
@ COFFERALEAFHIRA: EMEX
Fe203 + 3CO - 2Fe + 3CO:

BRELFORAT— PR PRI, OB, @50 ZR—RM,

— SRR E S SR R, ALpRER S — S hk:
Fe,0, + 3CO = 2Fe + 3CO,

Fe,0, R K%, KAEIE (reduction); COFEIRZL CO,, KAEFM, 5 —FMPBHILEAT CO Mk
57 (reducing agent)
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flan, #fEefE R Cco B R A ML 8k Co,5 fE il COMKiRgm 5 DR, WA T M 2
@g@g@o?ﬂ%%ﬁ CO A REF &l CO, XA CO A RELLEILIR Fe,050 B AR NI, 1% :
+ 2 = 2
AREFI SR, AR U B,
FRAA A —RRMNER, ARAFRIRERTS SR8, AR ETS & hk:
CaCO; — CaO + CO,
X (thermal decomposition) : — R BRAENF T 573 BN RH =4,
BE, WIEEMAMY CaO 5 AFHMIRIERMY) SiO N, A RUEERRTS :
CaO + SiO, —> CaSiO,
HERRES RS (slag), SEOKITHEH,

BIxAFRDHE, ERRNENEEERRER

=im )R

fA7xfH CaCos = CaO + COz2

EYEARRYCaO%k 4 [z

It R ) + ERMEE ) — WPiE
CaO + SiO2 —» CaSiOs

WENBERRTS; BRI HESIOa8 R Ak,

CaCOI M@= VIATRN; &Sk NERZ CaO 5 A SiO A BT R ML,
Blan, wHEEIFERN R NP, H CaO Ml Si0,; [“A RN iETEE CaO HIRIR”, A IEHIF] CaCO,,
A CaCO,, CaO. CaSiOX=NEIREHe: CATTD A2 AR FZRL ST, R =PRI E 2 o, 9%
X silicon(IV) oxide HL/& SiO,, calcium oxide s& CaO,
KEERINSEE 24N, —M A eES NIk —MEEITE, WHREE RN RN AR ASE,
FRIEP—MAiS)E, FREESEEN. XDNEECR B8 H SRS HIY), AREEEEHHN
Y.

ERIF[EIERE, ATEIERETYLE

FE MERE
UFAEM. N — 4 RMAIN ——>  SeERAM
mitEEITER T EE

KELREREIMPLENS, BHIMRSEFTEDR.

M 5 N FRFENERNFRRMRE;, ZREERRE M, EHEZRES N 2,
pian, EHERE M, BERNEPYIFRRNA M N, IFREREZEM EEZS N5 “EAREISE,
AT AR B RSP B AR, JRHEI A, thiesy B EaatiE Y.
P R B S N2 o BAZIE)R Fe,O-YI B2 o CaCO, M il
s TERUP R AR R NP2 5 o
B%: C+0,~CO,; CO; CaO; CO,; CaO; SiO,
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JFeoriaFrR R ARk, A i Co. IERBRIERRRAY; BHENMRN, WFEEE: - — R M AZ
MR — RN TR, R AiE R, A YR 2 S I A AR,

(2025-May/June 0620/43 Q1(f)) -1k

A list of substances is shown.

aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(IV) oxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(f) react together to form slag in the blast furnace

fi: 8 ER MNATEF I i b S B AR RSP PTE IR, react together FREHES RN R MY,
SEH B ER A R :
CaO + SiO, = CaSiO,

/£ CaO JZ calcium oxide, SiO,/ silicon(IV) oxide ; £ CaSiO, &4 7 H HVFEER TS, [K L IHE calcium oxide
and silicon(IV) oxide,

AL TR 72 BIRS BL N5 70 o A BT R R BREA sl X IR R S HEIX — BRI SN 5 e AT T iR
BRI ZRIRESS .

TETRR  (2025-May/June 0620/22 Q28) - 2 4%

Which equation represents a reaction that occurs in a blast furnace during the extraction of iron
from hematite?

A Ca + CO, —» CaO + CO

B Fe,O; + 3Ca —» 2Fe + 3CaO

C Ca(OH), » CaO + H,O

D Fe,0O; + 3CO —» 2Fe + 3CO;,

fiz: SedM hematite: FRERF1RAL Fe,0,0 #H M@ R L LR A ERI RN, LEH AR IR )& Feo

CO M Fe,O,HZFHR, RMNIE:
Fe,O; + 3CO = 2Fe + 3CO,

XM D, BUZA R T W& 2 1~ Fe. 31 CH 610, IEff,
AEEE Ca Y S S 5P BN, B B85 H—Fal BRI R, SRR &gk
e, B AUSBEIELEA, C 5 Ca(OH),, AKARITEER DN A CaCO,, HIHIE D,
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[FEARY (2025-October/November 0620/23 Q32) -2 4k

Iron is extracted from iron(III) oxide in the blast furnace.
Three steps in the process are listed.

1 Carbon (coke) is completely oxidised.
2 Iron(III) oxide is reduced.

3 Carbon dioxide is reduced to carbon monoxide.
What is the correct order of the steps in the extraction of iron?

A 15253 B 15352 C 25153 D 350152

i YRR ESRIRHES, A RE % R A S A s,
W1, xR

C+0,—CO,

X—H iRt co,, HREHEAE,

HIR 3, CO,5H ARV :

CO, + C—=2CO

X—H R ES R CO,

FIE 2 CO JEJF Fe,0,:

Fe,O; + 3CO — 2Fe + 3CO,
RIEF A 10 30 2, AR B, ##8 2 BRAE 3 A, SLIETE A A RIEF B EMMH co MK,
X4
1. (2025-May/June 0620/21 Q28) -1 £k

Which process is used in the extraction of iron from hematite?
A electrolysis

B precipitation

C reduction

D fractional distillation

2. (2025-October/November 0620/22 Q28) -1 4%
Iron is extracted from hematite in the blast furnace.

Which reaction increases the temperature in the blast furnace to over 1500 °C?
A calcium carbonate — calcium oxide + carbon dioxide

B calcium oxide + silicon(IV) oxide — calcium silicate

C carbon + oxygen — carbon dioxide
D

carbon dioxide + carbon — carbon monoxide
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3. (2025-May/June 0620/41 Q1(h)) -2 %%
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane
nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(h) is produced when limestone thermally decomposes in the blast furnace

4. (2025-February/March 0620/22 Q30) -2 4%

Which row gives the symbol equation for the formation of carbon monoxide and for the reduction
of iron(III) oxide in a blast furnace?

equation for the formation equation for the reduction
of carbon monoxide of iron(III) oxide
A 2C + O, —» 2CO FeO + CO —» Fe + CO,
B CO, + C —» 2CO FeO + CO —» Fe + CO,
Cc C + 0, » CO, Fe,O; + 3CO — 2Fe + 3CO,
D CO, + C —» 2CO Fe,O; + 3CO — 2Fe + 3CO,

5. (2025-May/June 0620/42 Q4(a)(ii) -2 4k
Chromium is the element with atomic number 24 in the Periodic Table.

(@) The main ore of chromium is chromite. Chromite contains FeCr,0O,,.
FeCr,0, reacts with carbon.
FeCr,0, +4C > Fe +2Cr+ ..o

(ii) Suggest one disadvantage of extracting chromium by reacting chromite with carbon.

AR 2. RUARNES B AR R IR AR SRRV Y

PRTERKAT, SEHNZHFEREIES S, FRELIGETR, AREML T HRERRIMIER, MBoCE S
o PR EZEN 21N (bauxite), HAERMEE ALO,, T EIEIGRIERAIRT A R, TR,
ARIRFENER IR LR alin) TAv A,
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mEE BRSEY), BRI EEER

)54 TEREI RIS %

f81H bauxite BENENTIEN A

A1k Al20s RAERMIEE FRIRE
FaRtk&A cryolite BfREE, FIRERERME
R Al BREERRISEINER

KEAARENEZEYN G, UNEEEE; RRENZERELY TRAR T,

RO IR RS, BEEESAEEETERSRE; FRABETHMKED (cryolite,
Na,AlF,) J&, AIERMIIRAE NEITRME, B4R miRATRAvRE R, ZICEEBIRR: “|ERT
FaRVK L =P R PRI R IR RERE D, KO 2T, B RERE SN AP 7R 2 FLRE,
fran, B FERFEZT A4, E52 bauxite; FIIIAM 2ZORFERIRIFRE", B2 cryolite;
Al B AR B A CAR A BT, B 5872 aluminium oxideo JX = [AIEBAE R — AR E, (HFT K& RIF,
LRI, SEARFEARATIE S, ARFEAR S FRIRIEARARE, Wt AR S AR, FEARRH A B3R Al
[FIfAMKIZEh, SRR AR, oxAfiikizas), KEBFAEMRE S, HMERIREREEIRE, FEH
it FERRIGE A TA3E) TR, SMNETER AU B AR FLAT

FEf#M: IEFRRAE, RIS E

EREIR: ERERIER, fikiEmm 2
|+

RPEAR (+)

022 SRR Y

FHEFEIRFAR

AT RRkRA
fixed 2

PR#E (-) Vamdn: BRETEREP

MR tia7k

BB TFEMTHE; BFEIMNITALE, NEBFERPEHEFT.

B AR SLROR AP RIRAMIZEN MR K HER, REETLEOR or MIHNIZE); BRI SUER, SRR HE
fan, 8 HEERRSGREIEE, SEARBHE R EE R, WA, Sl ABTIER, Ak
128)), EREAREIRFEOY AL, KREHAHE, FIERRzs), SERVERSE, sle5 < ER %
FHECA,

ﬁﬁzﬁig%:lﬁl%&ﬁ JRF I, FERAMR, 14 APEEESZ 3 DMETFARESOV AR AL, KIS
34 3e —>

Y EHEEN, Frdesz, Xeit,
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Eg%*&, a%é%i%% 0, N2HA O, JELLW A O R BN AR T, L EMREZN4 MR T EEAIL:
2 =0, +4e”

TR AT -4, A1 O AR 4e- B it—4, HMSFIE, X2 E k.
S5¥HE, RFERSMAEBAEHERS

[Atk: $EEFISEBF PRIR: EBETFRBTF
A3+t + 3e~ - Al 202 - 02 + 4e-
. +3-3=0 B 2 X (-2)=-4
& reduction &1¢ oxidation

OFEFRNERT, FTUM21M0*-Fia; BNNHEE4NEF,

FEAPRE AR AR SR ;R AR IR AU B S, X% B
plan, HRYE:
0> =0, + 2e”
HLf BAAPOEE-2, BEIARE | DRE T Giaf 21, TREIR, S0 207, BRSOy
4; PREFUSE MR 78 SIS0, 80 AlQ), ERETEN 0.(g).

?ﬂgzdﬁﬁﬂé%%@ﬂ%@&"? FEAR £ R A AE TR T, =S PR N A i — A AR -
+ 2% 2

ik IV BE AR NS, PR AE, P DARR e A sE 6, IX R A RN, ARES Bl FH
Bekafe, A R IR R TR A S COu

PR AR R T ERETVRLOEFE

=8 SR —_—= '7-['
+ /¥=L/_=L 02 SRR . _ﬂ{»{ﬁﬁu COZ
fx C SEBH

C+02— COz; BRHFNSUEFY), FEIRZHEL, FEER,

FARIELREARRREAMN ;P85 k3R CO, USRI, fRe T B AR,
foan, <PRM R S, DA TR R IR AR TR —EA, AN B A BRAY SR S RN, TEAK CO.,,
THAE T EEIBARR, A RERRRE N 2 EUARAR R D, B O 200 R, SR SUA; BRI
FEE T FEAR,
BT A2 o IR IR 2 o BN RE N s FEARE R
H o WP S S R , FTARZ E#L,

B2 bauxite; cryolite; A +3e” = Al; 202 =0, +4e; &A; CO,
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WA, FAKIRERERNYI RS 7T, ENGERRIE I A, HEHEFELERS;
B HI R RS mAE K CO,. THFERMKAYTERER R,
(2025-May/June 0620/42 Q3(d)(iii)) -2 £&

This question is about electrolysis.
(d) Aluminium is extracted from its purified ore by electrolysis.

(iii) Explain why the anodes need to be continually replaced during this process.

iR XA ERRE IO (T AR B e, JRIBERFIRMHE A=) S FEIERAR R R T, AR

o
fEmim N, BRSSO RSN, A2 A
C+0,—>CO,

TR TN UR=H), BHARAORER WA FE, it DAZE B
AJ52%4'5 . The carbon anodes react with oxygen to form carbon dioxide, so the anodes are consumed and
need replacing. 4577 T AR AT IUZ “BRFHAR 5 R R B FITE K CO, 7 RE RIS sl FURER,
A M RHFERY I R e 28,

(2025-October/November 0620/22 Q29) - 3 4%

Aluminium is extracted by the electrolysis of purified bauxite.

Which row shows the half-equations at the electrodes and explains why one of the electrodes has
to be replaced regularly?

half-equation half-equation electrode
at anode at cathode replacement

A | 20 -5 O, + 4e" | AI* + 3¢ — Al | cathode replaced as it gets
coated with aluminium

B | 20 - 0, + 4e” | AI* + 3e” > Al anode replaced as it
burns away in oxygen

C | A® +3e > Al | 20 > 0O, + 4e cathode replaced as it
burns away in oxygen

D | A +3e - Al | 20 > O, + 4e” anode replaced as it gets
coated with aluminium

fi#:
1#7LBBRE T, anode SERHMK, HE FHEXHAEET:
207 = 0, + 4e”

cathode J2FHM, FHE FEXEIGHIH T
Al + 3¢ = Al

K RTMAINIE A BB, C 5 D EWNNEM RN EHT

EHR BN 2 BN, SRR A, FHS RIS N 2E R CO,, Fr PASE i) /2 & IHAERY anode, B
") anode burns away in oxygen 5F &, 1% B,

A BIRATINHIERA, 55 =5 AT 5 B ea 78 a5 AR, AR ERAAE R S & AL BRI RE, T RERE
JiRE AR, i E —5,
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FXERS]

1. (2025-May/June 0620/41 Q1(e)) -1 4%k
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane
nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(e) contains aluminium oxide

2. (2025-May/June 0620/42 Q3(d)(i)) -1 4&
This question is about electrolysis.

(d) Aluminium is extracted from its purified ore by electrolysis.

(i) Name this ore of aluminium.

3. (2025-May/June 0620/42 Q3(d)(ii)) - 14k
This question is about electrolysis.

(d) Aluminium is extracted from its purified ore by electrolysis.

(ii) Name the substance added to this process to reduce the operating temperature.

4. (2025-October/November 0620/43 Q3(a)(iv)) -2 %
This question is about aluminium and other metallic elements.

(@) Aluminium is extracted from purified bauxite by electrolysis. Fig. 3.1 shows a diagram of the
electrolytic cell used.

waste gases

\/_\ positive electrodes

I I
negative electrode L — electrolyte

/_'j/\aluminium

Fig. 3.1

(iv) Write the ionic half-equation for the production of aluminium at the negative electrode.
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5.

A

(2025-May/June 0620/11 Q27) -2 4k
Which statements about aluminium are correct?

1
2
3
4

1and 2

It is more reactive than calcium.

The main ore of aluminium is bauxite.

It can be extracted from its oxide using carbon.

Brass is an alloy of aluminium and copper.

B 1and3 C 2only
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| 10.1 7k

A 10 XKRURN, ZBEE A 5 4R A 7k b I

“HAC G RAiKZM R FEFEL, KB AZ H,0, #/KEH H,0, WEAEMRAIE,
(R e ER 7K AT PASE K AR 1, AUPSR A2 4dizK, S ERE HY presence of water (H7KAZAE) X pure
(Aig), BRER AT

REKIETE, EHIAFIZARFEES N IEE, /K (anhydrous) FRNIXFHAFIEAN SEEFK,
TeIKHRERER( 11 )/ anhydrous copper(Il) sulfate, L% CuSO,, FoREE, E/KEE, ToKEMME )2
anhydrous cobalt(IT) chloride, ft.%#3 CoCl,, [F R, BKLRILH,

IKEYRFEFHLN . i2FRT SEEH R

FKERBRERA(11) AR
CuSOa4 i
U \
=)= Ea
TG AR
CoCl2 i
\ @
) MLIE

Tk A BRRMBIEISEE; FRESERREASK, NEREmAeSR.

HEM KA K GBI FR TR, PTT8 HERR — MR SR TS, RRERR X R 6 .,
eI FETE/K CuSO,, FEMAZENE, FIAIWIE RS K, FHHAGEEATTK CoCl,, PSRN 2
A, 8 H BT “test”fll“observation”l, FiEFFIAN], 5&ESNNMECLL, RE20 R~ g EH
K, s litmus, FFERE methyl orange FRAIWTERRRME, TREMUE LKA IAF
FWrafifEE, BTSSR, AR EIRR IR, 45 melting point XA LN AR ; W2 IRIR
R W BRI AS BCSUR, B boiling point SEHEIEIAVIRE, fEHEKSE T, AUKEE RN
0°C, BN 100°C, fEIRIGIE 7 TARRERRH“100°C”, EZEHBHSIAEE . R THUEB S,
Ak EAE ERA,
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RETREREAE: K&, B5AKLER

Ktk KRS
/ETEA 51%@\
HENNEERE MHERNEERE
0°C | 100°C |-
ANFAETE] HNFRETa]

EEASETHE; mRERETERMNE, AMURINNGABTE,

T2 B AR A AR AU EANEAINE i G IR L PRIERE R C A E, S LB
A EEEE R, PR RGEK, ZIRRAEEREONK, AR LIRE, Sk
£ 0°C AHARARIMA AL S A TRIRE S AT REME R IR AL, S PR sE RO (IR T L, PRI PR
AR, AREfE L _EBURA/K I R BRI R T 20
FEEEASET, —OKEENSH AR ST 100°C, MATFEAUKINZSEB R, 5 — kK E—BiR
JEFEEINIZ AL, AT AP BB R 45 R B A Sk, REMHZME A RER A AR ER
LA I, IRV & ZARERRAERIRE, SERENSERIUERMER,
KA N 2B FHZRIEK?  BRIK tap water I8 H & — IR MERTH VI SF R0, XY A RES NS0
B2, FHME SN RS R, ZRBK distilled water Z/KINZE R ARSI EIS S, S8DIXERIA, B
DABE 38 5 Pl A A B A T 7 A i o B S

IR KEFBERDR, BRI

BIAHEERIK —
R
KFEKR -
. Caz+ K > IKER —
a+
Cl- H20(qg)
. J
BENAREBERESEE Z 187K H20(1)

METR; REARBKERDBHERE, TBERKMALIK,

FHEITEK B Bioicons (Servier), HiskFRRZKFNREIIMIBAIA, X NEARMARBRERE; B UERH,
At 2 HZE KA BROK, B0 502 AR IR S BI85 FHARE FTIG - XA B AR 55 |
LY S BB A D, NEAEPE R G i B ROKIRA K 77, MEHS H,0; ZAlRHEREZKAI AR5,
KRKAHRE K0, XD B SHFRD. BHR OBF A, KEMNFHEHETTER, —
Lam SRR EMTRENT Y, H—ERBaY A, TERESRE 8RR
HUHIE A 2o
RIIIERTREE WL, 57K sewage, HFEMED. K BILRHRHIRER, DARCR B RERFI Ve AR B AR
MRt E KA M ; SRS EEMEAIERRRN, EMREE. BHREE KRG, ATRESBUKH
HEE MR, MFAKEEY, RRENERRITX - BT EN DB,
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RIAAKPEHF A BOHBERFM XL

RIAKABIEL S BIRER R S XL

BRES 02 HKEEYIR, BEBm
—EERILEY REERFEENT Y5
S—EERBUEY AJRERE; MREBRBT YRBANE=

Bl SKMBEEHEY) | BRUAEKEEY; BKSREEEER

T EHERE. BERE AJRERRKPE S E, HEKEES
EFEHAE KR PREREL: ABHL; BEERER: ABRL. STESH

‘SEBRY AETRRAEEnNESE, BEREAMIRSSE.

R X EE A A SEERS; o &5 FRERIE I K SR R B,
teiiafpe. dRERES. dEMRE, MMEAASEE A5, FNEL &SRR ElE, &
ERIE AR KA AT S B B S AEY), P DA% B WIEAR S RE T8 R & 2 B Al A
AETEFKACEE, SeRREAR, FACFREMIAIRE, JTIE sedimentation f2& LE B TF AL A EMA RN I 2 IR, i
JiE filtration MTE/KIEIS IRABOL IR R, NAEBAEE ., KAVFZEEYREEEEIRE, FHEEEH
BRI RE & ER B AN

PRERAER: eSS SIRABRENES

FREITUE i3
BB EEIK TR
— o® o
ERBTIRE L
6,00 °
RAFROAEITA ¢

RAKH R ARSI
BRIEFEEIEPTE AR, BRRABERESHES.

IR PR R AR bR R, A FORARSE b B/ R BB, R EORIE R 2 T4
KFEJETY, WATERE, BEIITIE, FIBRETRY; FRefErtii b th 2R EIE4R 1, []*to remove
solids”ff, AN M ITIEEILNE; 7\ “to kill microbes”, RLIATRA [BIZEIARNEH H Y,

EERS R, AAIRRFIERMAEY R, ISR carbon (EEM S C), FREFRAIEHIKES
SR IX W) J5R AT 4 B R R R . NS4 2% chlorination M F & chlorine (Cl,) R¥EHEMLEY), B
IR EARMERBII XS, ANREMEPIAPEF B i, HAREHRICMEY S B bR 2 AT A TAIRER .
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ERARIR: S—HEEHITERA

@ JE + JiE PRERAEE
v

@ MNEMER C — ERSKRSKE
\

@ MRES Clz — RICBEMEY)

REBEFLREEERKER; XAFTFTREIH0X—M5,

ISR S S I ; M E SRR MRS RS EH Y, X BAETTE 5 IR A A BREARIR T,
AR L BRIEAIN N IR~ e b, B J5—H& N HH chlorination; NSRATHICALHIIIE, TEMERK
Je—MSEEE A filtration, JELBN 53 7511%E “carbon—tastes and odours”“‘sedimentation—solids”*“chlorination
—microbes”, ZidIE AR SIATE F/KESR, SR B H,0 2 RS,

FTINEBEEFIEH A, BEGE

157 EFEHE BEXHFHULEIE
BEEK? F7KCuS04skF7KCoCl2 REENEETL: &K
BEE? ME R, SAKEEER R E ==
SRR IERETERK? TUEEIS. EMER. MR BBRER. FRk. HE

[F—#FKAT AR, A28, [RINEATREEIE HE, =D RIERZSIEARRE, TREBULE,
— AR S K AIETEK CuSO L, WHERK; RNBIRATREE EABFRE, 8 H o4l

FE, NP SEIA st el A KRR IR AER, REIEBREE, FRES RIS H A, FEifmk,
AREILTT IR S S50 R B

JE7K CuSO &K 'S ; Jo7K CoCli7K i 'S o HIEARAE FAUKIE
=) . =) o (RIS INR £BR , IEHT o

B |t B B ML, 0°C; 100°C; MIESSM; RIWEAEEMAEY
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JelEl | presence. pure BY treatment, fuH/KE G ToKIAF| S it ; MEEGMNESSHRE;
SEBREHETTIEIL U8, . SOAFERIRREIAR, BRIK, R,

(2025-May/June 0620/31 Q8(a)) -1 4%

This question is about water and air.

(a) River water needs to be treated to make it safe to drink.

Two of the stages used in the treatment of domestic water are the addition of carbon and
chlorination.

Describe the reason for each of these stages.

addition of carbon
chlorination
fif: SEIUE HZ MNP stage, addition of carbon ZMIAJK, chlorination 2N IHEE, &H 2K HI1HH
reason, RERMEREACEHIEIK,
RINVEF 2 ERRIFIE 5K, %X A5 to remove tastes and odours, JX— I b 58U E TR 455,
A R B
INEIE R RILAEY), 95X R] 5 to kill microbes, 15 M1 H 1% 5 1EAH N A#LZL | : carbon—remove tastes
and odours; chlorination—kill microbes, JIXFEEFMMEHAIREA H R EIRE R,
(2025-May/June 0620/31 Q8(c)) -1 %k
This question is about water and air.

(c) Explain why distilled water is used in practical chemistry rather than tap water.
fi#: BUH EbEL distilled water 5 tap water F TSCBGHYZEA, PEEREIK, FrARREEIEZ&1M7KE H,O. H
HRIKIZHs
ARBKEBDIRE, BRKIEFETS — SIS P, L5 FiX 22 BRI RES IR B B SCAR TA TR AR 7,
(R e B2 IR K B A G P il 5
KA FIRCMEZ f) /2 Distilled water contains fewer impurities than tap water. 21 H % H &K 5 E 74 H
TE, RN IR AR IR X — 1R b,

(2025-May/June 0620/31 Q8(b)) -2 £k

This question is about water and air.

(b) Describe how to test whether a sample of water is pure using boiling point.
fiz: MHCL4EE using boiling point, Kl 7R ERHAIH w77 15 H LB HIBTAR I, R E“100°C AR
RERRE AL o
B, IPUKFEZE RS, FIRE TR, 58 20, RIS AR S A TR H ) S 4k B9 E R0 s L,
EEERTET, aUKEHRZ 100°C; BLEARFE X N EUERIFEAATT S 4K B8RRI,
A]52%45 . Heat the sample until it boils and measure its boiling point. Compare this with 100°C, the boiling
point of pure water at ordinary atmospheric pressure. Hi —f X RIFEGNE, F—RAKSHEMAE
A, AEBERINATCK CuSO,; ARRIERHIK, MARIZA R ZERIGRAE,
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TETR  (2025-May/June 0620/22 Q29) - 2 4&

Water is added separately to anhydrous copper(II) sulfate and to anhydrous cobalt(II) chloride.

Which row shows the colour changes?

anhydrous anhydrous
copper(Il) sulfate cobalt(IT) chloride

A blue to white blue to pink

B blue to white pink to blue

C white to blue blue to pink

D white to blue pink to blue

fi: HEAE water 2 BIIIAFIFT anhydrous (FEzK) IRXF, BEHIWTH B L BT IERIT—1T,
FE—F R TKIRIRA(II)CuSO,: FIaE L, /KW, A PAR K white to blue, A F1 B #1777 5 i blue
to white, JEHERR,
AR IKEMHEE(ID)CoCl,: FFIATEE, JEKAMELLE, FrLANVK blue to pink, 7EFIRC. DA, H
A CRE, WAI—EN, 1% C,
MEEAEXE S E I INR, ES0RFE: B2 CuSOJEKGEHH T, FRINMZILK CoCLIE/KATIIH .,
RAGTHE 8 5 TR O 13

PSS

1. (2025-May/June 0620/11 Q31) - 14k

Which substances can be used to detect the presence of water?

1 anhydrous cobalt(II) chloride
2 anhydrous copper(II) sulfate
3 litmus

4  methyl orange

A 1and?2 B 1and3 C 2and4 D 3and4
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2. (2025-May/June 0620/32 Q8(a))

-2 4R

This question is about water and air.

(a) Water needs to be treated to make it safe to drink.

Draw a line from each stage in the treatment of domestic water to the reason why it is carried

out.

stage

addition of carbon

sedimentation

chlorination

3. (2025-May/June 0620/33 Q7(a))

reason

to kill microbes

to remove tastes
and odours

to remove solids

-2 4R

This question is about air and water.

(@) Water needs to be treated to make it safe to drink.

Complete Fig. 7.1 to show the three stages needed in the treatment of domestic water. The
second stage has been completed.

impure addition of
water carbon
Fig. 7.1
4. (2025-May/June 0620/32 Q8(b)) -2 %4

This question is about water and air.

(b) Describe how to test whether a sample of water is pure using melting point.

5. (2025-May/June 0620/33 Q7(b))

24K

This question is about air and water.

(b) Describe a chemical test for the presence of water.

test

observations

278
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| 10.2 BBl

A2 10 NBIMRSHFTUFIET NPK SN Rk (K220

fERMP R ZITR, RRERIE—EBF R, RIFMAERKBWIBGR, —E570thM PR E; IE
B (fertiliser) AT HMFERTTRFRT. NPK 73 5IFRR A (nitrogen, N). fi# (phosphorus, P) F1#f (potassium,
K), X=mMoucRATEYAERK, XEA K ZH, T2E calcium A Ca,

NPKiE=MIiTtER; EYEISXETRIWIBIRETD

(=) == [

i

(]

FIRFRTEN. Py KEYEIIRU SR BIAIRER, ARTEA=MITREE R

TEY)50E K H Bioicons; N, P. K NFEMETLRNMNE, mEEAFRRIKE SN &,
A (ammonium salts) FIHERHES (nitrates) #FAT IR, NH, 2HIRE T, NO, ZEMRIRE 7, ©
RS A, ®HIERDEAREASR. RSB EREREIRA, Ak —MIERHE LIt R, e
SRy iR e et e SRS HE T
potassium nitrate JEHEREH KNO,, AEHEft K 5 N, {H{%H P; ammonium nitrate ;2R ¥ NH,NO;, WD
5 BRI S N, AR REA AN P B Ko [A)“AERHR AT 2 82— I, N P #SAZ2eE, Fr

T2 potassium, 5 Ko

QEZEEN. Py KB, BMRUFEXRHTER

ZlA KFER N/P/K

FHERH potassium nitrate KNOs g8/%k/F8
BEERSE ammonium nitrate NH2NOs B/x/%
#5825 ammonium phosphate (NHa4)3PO4 B58/8/%
SU{L5H potassium chloride Kcl T/x/B
1825 calcium phosphate Cas(P0a):2 /8%
FREL TR potassium sulfate K2S04 T/x/B
S165% ammonium chloride NH4CI 5/%/ %
BiE4$R potassium phosphate KsPOa x/E/E

ARIBITRBOFE, RUEBSFIEE;, WDONBREEE", ~SAEHDR P K,
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PFMAIEERE S, ZREMIMTRARKRE, KEHE—ME N, P, K PR, BHMAE M, &5
BE=MELTTE, REEHMRMEEH =forE", MARERSGMTENREE S, SHEEEW
N RETRAMEIAT Ko

4 KNO,5 Ca,(PO.,)JRG: AIE#RAE K. N, FHERE P, =F5F4, £ BN NHNO,5 K,S0,, MF[EE
HEN, JEERELK, 95 P, BRERIRHY S B, TREE W—MRE ML EN, MY BT AF=EE .
A7 B, HATREE . RAKPIISREIEE IKEEY AL, — LB AL
R TEIN YI, (HS BREIRER. BHRENH KNG, AERUKH RS BRI, RFEKAEER, MR
ERR E R BEEAER ATk B AR, X B ERE RN BRI AR, PR EE RS
FET AR — K BN B,

MEYE BT, SEHNKIKDAIEERIAE

» . IKEEY)
FHERER. BRERER _ —EZiY a5 s SEiaE
WRKH AT KSR h
02 0- 0- 0- AREEEIIKEE BT
REEIBFRA AREESF 5 )

FIRRTHRPNSIAR;, FRTERESAETVERLEXMF R,

B R BN ZOR B EEER . BiSLBHE — B RN RIERE, A R R A 525 RN
AYIHTARRA. MIREE, BHRE - ILEEE A FHNYR, SCREBRANARIEN, AREIEMMT
BESFh T AR, ARERDN =R A EAKT, $—HIENITEY,

NPK *f M. . » NH.NO,5 KCl iE &1/ U, I EREERE AR
FRER AT {F 7Kk Hh WY, fEEKRELEm,

EROR; O BEP; B
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B ZIA
TR %k

C=ED

RIS N, P, K&, BER

TR AR 1 P SR XU

(2025-May/June 0620/21 Q30)

‘24K

BHLIT; BRARK,

TR W T i S A e b 0

Nitrogen, phosphorus and potassium are essential elements for improved plant growth.

Which mixture provides all three essential elements?

mixture formulae
A ammonium phosphate (NH4)3POy4
potassiur; chloride K-E)l
B ammonium phosphate (NH4)3PO4
ammoni:m nitrate NH:NO3
C ammonium phosphate (NH4)3POy4
ammoniu:n chloride NH-:CZ
D ammonium nitrate NH4NO;
potassiur-r: chloride KEZ

fi: UEIZERFEINGRE N, Py Ko SEBETRIM MLER,

GBI HAPHIA =M ETER,

A: (NH,),PO, &% N5 P, KCI & K, FTPA=F5542, B: MR ERKIIAA N P, BtK, C R
K, D: NH\NO,#&t N, KCl {2t K, #H&E P,
Rk A, XERF“EESERF LR, NMEERESE; EEHIN N AR EHRR K, 0 thAgE
% P,

il 2

(2025-May/June 0620/13 Q30)

2K

Water from natural sources can contain many dissolved substances.

Which substances are often harmful to aquatic life?

1 dissolved oxygen
2 nitrates

3 phosphates

1and2only C 1and3only D 2and3only
Ro 1 AMRARBOKEARYFIH, WEHER, BIARNIENSHE A2

A 1,2and3 B
fiR: XD EEN S5HFERE
HEEWHE

2 higERER, 3 BAmRER
13 only, XM D,
KRBT KRE—FREE, MER

E

JUN=:Vvis

HNKIRG, AISHEOKPEESREE, EFKAELEw;, MITUIFEARE, M2

TiE H /KA PR RIE
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ABSE i)

1. (2025-May/June 0620/13 Q32) -1 4k
Farmers use fertilisers to replace elements in the soil that have been removed by the crops they
grow.

Which elements in the soil are replaced by adding fertilisers?

A CaP,O B KO,S C NO,S D NKP

2. (2025-May/June 0620/42 Q5(b)(v)) -1 4&
Alkali metals are reactive elements.

(b) Identify the alkali metal which:

(v) is found in fertilisers to improve plant growth.

3. (2025-May/June 0620/11 Q30) -2 %%
Fertilisers are used to provide the three elements needed for improved plant growth.

Which two compounds would provide all three of these elements?
A ammonium nitrate and calcium phosphate

B ammonium nitrate and potassium sulfate

C potassium nitrate and calcium phosphate

D potassium phosphate and potassium sulfate

| 103 =5551%

A 1 ASEARA R MBS AR S G

el = RRAY, STIREWBIRES 4. TR THRETIERIRAE 78% B IN.. 21% &

R0, HRY) 1% EEZMA AR S MRE, TR RRXEMUKERINA; 9Bl Rr 2T
TR ANENIN S HP N N IX AR LA

/ﬁ /|:|\ :Fk § %?ElOO{ﬁﬁ/ﬁ

I
|

HR291%

HRHD: BESUKSCO:F;, TRESTBKETHAXE,

HEKER T8 211 148, 1% RELHN Co2, RRIBESINE A 2 X MECTERE EHEAEK 21%,
100 c3/F G TS RLIAH 78 cm3 N,y 21 cm3 0, 1 em3 MR, A “BRp SR8 30%°, RA
NATE; 21% %GR8 30%, BINEE 088E, F 79 cm3, HEYE N,5HMSIR, TEEH 79% H1H

JRR o
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BRI S HIEREN ER? b — AR EEE S &N, 15 8 ERERELHD, @5
LR A R
2Cu + O, = 2CuO
SO B, AEENSIR SIS AR RARKER 2 H AR R
REBIIERE: IBEIEREFENTR
SAERENEIHE, BEMEATRAE TR

>

<
<«

[ NN\ |
SUEKESS 2 T A0 SIEESS RS

2Cu + O2 -» 2Cu0O
ZRENEIHEELREE, BiESEEaRR; BANE02, &N,

LENTAEFRERE, BUER B IESCIRTREE, SR EL AR, R EW, FEERRRRE T
REWESERN SRR E N, 0,780 RN, AT HROIRE, EMHME L T, #a<K
PUKRYRZIR, HESE, fER, AR MER T 2 THHFE,
eGSR, o R B AHEHEART, AR BTER 730 N A T AERT <

JHEER O, (ATR = ¥R HETR — REEFTR
EEE%B%EW?;%@E%;& FHBR AR 20 s SRR
—_— _ E#ER 0, TR
5879tk = A EET < 100%
IR TR, NGRS SR,
EHEAAE 150 cm?%R, BN FHRHGTE 118.5 cm?, FeFVIAERTURERIARIAT, 1S2IBEFER A
SR
150 — 118.5 = 31.5 cm?

X 315 cm“%zfigﬂﬁl‘] 150 c3Eb %%

587 = Teo X 100% = 21%
I ERAETE, 5 118.5; ARHETZ0R", F 31.5, BEACRAR L%, HARAE,
EHIEST K, EFEHERSRFR? 21% 5ER/NECE 021, ERRAEBR—E7, RitEE:
AT = TRIEFR < 0.21
BRI AR\ SRR, XD RR ISR A
S o =Rl Y
:I:_\.u:.\ﬁS N — T
1X B PR AR5 FE A [R] B 7 55 A )i 55 1o
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EMEIRESR: F0.21; BEHMASTK=EER: FR0.21

X 0.21

\ 4

TREMERAV AATR0.21V

A

+0.21

£HR42dm* 02, EREMELDH42 +0.21=200dm?
E1%: 200 X 0.21=42; FAIS=SMAIRNATFHANAESAER,

PR FAR R AR B AL AIAR Rl R 2 R AT RN REFS 3R — IR 21%.
Blan, FHE 42 dm3R X, EHARIREERREAATE, @3E00:

43
22 900 dm?
021 200 dm

M2 SARRE 219% B%, HEAEIFR R AR:
200 x 0.21 = 42 dm?®

42 3 0.21, 2155 8.82 dm3, USRI LT & & 08D, TIMtes T, B0 8/ HRE

HAAIE; AN FREEZ A

HIE TR NS %, 02 %o HLIFEHIH D= ( -
)+ x100%. CLF1 OMRFHR A TEAR, 7 0.21,

EH:78; 21; WIAEVARL, REEAR; FIREARRE; BRRA

FREFTRZ R RRUACRIFEEZS; PASSREGETEZ, B0 RS ARIES &, B

RS R RS, BREL0.21 FFEo &4,

FERR  (2025-May/June 0620/12 Q30) -2 4%

In the experiment shown, 100 cm?® of clean, dry air is passed backwards and forwards through a
tube containing heated copper until there is no further decrease in the volume of the air.

copper air

L

T /

heat gas syringe

All of the gas is pushed into one syringe.

What is the final reading on this gas syringe?

A Ocm® B 21cm® C 79cm’® D 100cm?®

fi#:

WA 100 c?iE TS THEZSR, HAPESAWE 21%, ek Ef &SRR :
100 x 0.21 =21 cm?

SRR ELIHRER, ERIATRE RE, FRESCHEFTHE, AR Cuo; ERSEBIVEE, &

E#Eﬁﬁﬁ%ﬁs?&)\—%z&%a‘%%, REIERIR SRR, BRE SRR W FE ) SRR
100—21 =79 cm

it DA% C,

284



21 cm3EWREBRAVA AR, FFAERAEL TR 79 cem3stiA 2R AR, IEEIERA SRS, HxXFiAR
EE#R, BREONAE S WA AT AR R AR T B,

XS]

1. (2025-May/June 0620/13Q31) - 14&

Which gas is over 30% of clean, dry air?

A argon

B carbon dioxide

C nitrogen
D oxygen
2. (2025May/June 0620/43 Q1(i)) -1 4&

A list of substances is shown.
aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(I'V) oxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(i) is agas thatis approximately 78% of clean, dry air.

3. (2025-May/June 0620/42 Q1(a)) -1 4&
Using numbers only, state the:

(a) percentage of nitrogen in clean, dry air

4. (2025-May/June 0620/41 Q1(i)) -1 4%
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane
nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(i) is a gas that is approximately 21% of clean, dry air
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5. (2025-May/June 0620/11 Q12) -2 4k

A hydrogen—oxygen fuel cell uses 630 dm?® of oxygen.
The oxygen for the reaction is extracted from clean, dry air.

What is the minimum volume of clean, dry air needed to provide this volume of oxygen?

A 788dm?® B 808dm° C 3000dm?® D 3316dm°®

A 2 {EISEYIFR. ®Nn5a1E R N X WK

BIAEURGE, B R BN, HH CHARSHIREHE R R 225, K CO,; & RIS
Aok, HbeE 2RI TR

CH, + 20, = CO, + 2H,0
FAT RN ATRER AR TE 2L, M ARER—S LK CO, HRIRE A MR ERR,

BWMARINEY), BURTRSEERE

155 BiRi RN R N

TR asae CHa + 202 » CO2 + 2H20
Reehise: mlaedE R Co 2CHa4 4+ 302 » 2CO + 4H-0
AmLWRI%: el gEd R AL CHa + 02 » C + 2H20

LR AR TERIRRI = ERETY); RPEITORIE—MTFIENB.

FAEERRTTEADIFRAIRERE, FRERFEMRSE—WHIE L .
R LERTAE R SO, I ARRAL? HikE CH & C R H, RMASHEME 0, RMYHIEE S,
ARERBAE RS, B IER CO; MR E ZANRES I &1, A AR SO.AINKIR, Jt
A TERSFE, AR
5 RNHRIR T M Z O X 77 CO, EEBRR S AR E 2K COTIRRAIR R A 72 2Mb¢. CO
A5 WORY) =5 AN Al SAEE KRS, FBE CHL IR BAEBHE SRR SR IF R E, DANEhPITHI ™
AR, COM CH, & BN =G5 2 ERA N,  BEMR <5,
HAMY) (oxides of nitrogen, F#HEN NO,) FIFEIRM. Sl AMZE MIFIR A ; ARSIk SR
A4 SO, EWRRTBIRN. NO, HrR—RKEA MY, FEHE—PMESFrIER,
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SR KIFEMEIEERNITIE

SR FEHIR FIREERBIFZME

CO:2 B T 2RI 1853 P IKTRR

co BRI T 2R k=

EILATEY) BRI T 2R IFIRIE)ER., FEREX S

CHa ERDRE. SIYPEK 1EsR P IXTAR

RALY AEXRMERR T BARS. SCFRE. IR
NOx

SO B aRRIRR [:55]

NOMHERIE—FEALY), FR—TEES FHIHFI

FILBNRETCELAL; Cco HIFM. SO2/NOx HIERRNIES CO2/CH4 HITR 2 E FH AN RE Bk,
ZIM CO. SO,. NO, FIERRMMHREEY), 1% SO.M NO,, CO BEAFF, HARER v AFH #iteth
AR ESRBINIRI R IR, [Od >k, RI2BRmER, NAEZ] CO, M CH,, FREIEERN &M R=EIE
R — N 5
KA R ENMMNIBER? RERASR, BRAKIME N5 0, RIWINIEREME RN, ¥

BAREMNY, PANO Jfi:
N, + 0, = 2NO

KEEZRATTR, RN RIR DR, REERARIERE RO,
AEPHARPEY, =SEBIN2ANOA LAR M

255 Na + 02 REHER NO g;iﬁ;
N2 + O2 » 2NO

R SERERANNESR; EURESATLEES, TEXERERL.

BSER NIRRT, XEHE NO fEABRALHIBI T
AU NS OMERFLEIR TR, BIEWER 7TRIE, FAS4R; &% — Dk fE s ds
FPAENOY, EHAHEER BT R T A NAL. IR AT B, HERER DX S
89,

IAHEIN BRTGRV BN AR T (T2 ELELEs (catalytic converter) Y CO 5 NO KB
2CO +2NO = 2CO0, + N,

CO 1555, #HEMN CO,; NO KRR, BOEEN N, XAEFRNEIEE CO EAML, HAMKN
CO.fvRIm=1EH, FREVLE A 2R AT,
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fefbitibas: 1LCOSNORR, 1F3EICO25N:

ONONCNONONO) o \
CO+NO —_ > 2 + N2
L 0rno 000000 < 2
fEtIRmE

2CO + 2NO - 2CO2 + N2
COmatk, NOWER; CO-hEHREIEM.

W FURB AR AT B R, TRRABSREARERLTT .

BER —FAEX:
2NO + O, = 2NO,

XA B AR T EFE, U R AR — A, NREME AR BE SR A< RERE &L ]
ER, ERMNARBEREG Y, CEWMIANGIAHILIN,, LR NO $#E 2 R AFR L.
D S0O,, R MESKEIA ST T ARBTARE, DR RIRERIE; thr] AR S CaO 4t
B, MERRTER) SO 5 HR M MHERZ, IXAMA i (flue gas desulfurisation), {7 F A
Lk ds, SO, AT FARIRAARIFN CaO ALBE, FEHER 5 15 AR B,

BB DRMERENS i

SR ¥t RE

PE=R14 ) RIEERE RS RENOFAL T AIN2

— & fEFREMAE MRS AT A BIBR
—&fehi RREI AW CaO5E&1%ESO2% iz, FRZSO2

CaORMMER LY ; X5FIPHCaOFREERMESIO/Y BRI,

VAT AR TN TS e SRR R SR AR BRI AL S (L B8 Y (R R PR IR = SR
T R E S0, fRHiLMRE CaO £l )G, ZAb E<CaO SR SO/, F#K SOHER, A i
BH T HE A . RE“h—fvb22 S a8 8RS /ER ; RE i % E B ARIXJERRNIA
PR,

ke e e al A A B UA o BRIAHSRIIPETT A2 5 o KA
NO H2THH) il FEmm MR AT NO #2238 0

BZE: CO; SO,; NO,; N,; O, N,
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RIFEHR R MNP EREHENTE, BERREEN; wEXsEE. BRWARZEERH; 16
HAEXEE, WEREEENRERYE AR,
(2025-May/June 0620/21 Q32) -2 4%

The exhaust gases from cars contain oxides of nitrogen.
How are these oxides of nitrogen formed?

A Nitrogen and oxygen from the air react together at the high temperatures in the engine.
B Nitrogen and oxygen from the petrol react together in the car exhaust.

C Nitrogen from the petrol reacts with oxygen at the high temperatures in the engine.

D

Nitrogen reacts with oxygen from the air in the catalytic converter.
fil: kR REWIRAZR, ZHEE NS 0, S KEWLIN &R ERF A SRV IE R
EY), B A RN ERIFERSAE, & A
B 5 C B/ N R & R IEER Y petrol, AR ERBIFE L], D RN FTE catalytic converter M i
AL SR A TR BRI R ALY, A2 HE A p 2 A E,
JERR NO B[RRI 5 A :
N; + O, = 2NO
AT AR B 2 =0 R B L IR D GBS R
(2025-May/June 0620/22 Q30) -2 £

Gases which cause acid rain form in car engines.
These gases can be removed using a catalytic converter.

Which equation represents the removal of one of these gases using a catalytic converter?

A CO, + C » 2CO

B 2CO + 2NO — 2CO,; + N
C N; + 20; - 2NO;

D 2NO + O, —» 2NO,

B2 EEERIR KRR R A M AL SR B, IR LTI NO RIAER B HE R N,, &
Sl CO MIATHEZ TR B4

B Za I N :
2CO + 2NO > 2CO; + N,

NO #HHAEFEHE AL N, [FIE CO 2Rk CO,, FFEEK, & B, BNIRTE, Wi Cc¥ N2, N2, 0y
H 4o

ABEERRNO, K4 HE T CO; CZHN,5 0,45 NO,; D HE¥ NO £/ NO,, MEE AR/,
ARE R AR ZERE B, AR CO MR REF=EIREFM, (HiXAKZE B ERER NO HERUX —&518,
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ABSE i)

1. (2025-May/June 0620/11 Q32) -1 4k
What is produced by the incomplete combustion of methane?

A carbon monoxide
B hydrogen
C lead compounds

D sulfur dioxide

2. (2025-May/June 0620/41 Q1(f)) -1 4%
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane

nitrogen oxygen propane propene sulfur dioxide

Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(f) causes acid rain

3. (2025-May/June 0620/12 Q31) -2 %%
Sulfur dioxide, carbon monoxide and oxides of nitrogen are gaseous pollutants found in the air.

Which pollutants contribute to acid rain?
A carbon monoxide and sulfur dioxide
B oxides of nitrogen and sulfur dioxide
C oxides of nitrogen only
D

sulfur dioxide only

A 3. BTSSR S ERMNSEEL

FEIEIRARIRS REERR, SRR, BRI A Co,, AT HY

BATYEEVE I INEFER S CO,, IEH A IBRA A EE S ALY, YIS P T RPNt 2R
CO.o YA R RIRUL CO,IMKIZ RN E.
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B zEEl, FINEIREZN

2=y = ]

EYREEN KRR R BYETE N CO2

HEAEEFREN = PRERERE; YRR, ERRRCAARREEREANERTE R,
A BRI AR R COE 2, BT BRI RIRRAERAGE e CO RS [ R AIRIA
AT B TR — A, WG SRR CO BRI AT SLBIBREEAS 77 TA14H S
A —MEZERE A BT CHye ERITEAEMER A N 42, AR B 3IHARE <. BE R
Wi“decomposition of vegetation”, ZIAHIXSEFHLRIE; NREMFTE SV BB EN S SRR A
% COso
HIEREFEIRIGRE R, XEFFASNIURRER? HIRIICRBHERE ST 2 0E, S HETAMES, R HE &5
thermal energy from the Earth, K <HHJ CO,. CH.AEMGM— &R0 i &2 VL AME ST, FHFm& DN TrmA
OfRER; Hh—ERosArME S IRVER ST, —Eo#mRE,

o TR SIRMCHEES, BRASHLN

oA Rt
<:> =k
TS

NG RFHIEN
HELISMESY BB R E & 5t
BBt AP

kR MUREEERZRE, FRBLIIMNEST
BESMIEMNN, FHEREETRAXTRSEERAELD, tRETFHE.

B RFREERZIETTIA, NN RIH, BT TUER T o AT, AEp A SRR,
FEHAM SRR MR B RS, IR %SNS 2 R/ D AR 2 i RE B R, HIARRE S T T+,
KR 2BRZENR Al T BURE . KA E NS AN AN = ARG AT s (E 2 07E ; X E
RUZ S B, ERA R g5,
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“CO MMM, FEHBERE PRI RS HCRRER LTS &, MECOy B ARBIRERRL", “Hf COREE
JREBRA R A, FAARTIFN T CH..

| I reflects Bl S 56 [m] i IR RE BOR [BIHYSE IR, MOXZEIFTEN, FREA & R E 7 i e
SHRME], REEHIKRIBD KRR, BRARHIEEN NS A S, AZERA ) AR 7 A EHE
3R R L S TR R i R B ORFH SRS X — X 732 I NASA {Global Warming) Hkf
RN ZE RN e

TE i EOE R B B SRR SR IR BRI, AR 5 ORI, (2R KPRV IEIE S E S 1R CO,; J/b
AR, SE 22 AE R XERTRRHRE, 1D BGRHER 18D & MO SRHERR, AT RahY I = A2 /Y
CH,. ERISUMRRINT=P2oK, (B EHERL 22 B EUR R 1Y,

BRESE: S—MEREER R T I

=) R

i RIFER ERPRIEYIBI S 1ERRULCO:

R CRIARER D E AR B CO:2

EZRANEE. KFHRE A BRI ARFERIEES AR
BERDBHOHIR DT E AR R B CHAHERR

1B INEERISREN F ERHES AKX, SHBERUR T RIS

TERRE RS Y ELERI P CHa; FRERIECO2X—MURES A,

ARGV FE R (AT A REERERIETT A HK Co2, WMA A HARGRIFES R HEE,
A HAE D wm ORI, B NS CHIRIFRNE; $2t M RBEfU A R, B2 B REE S
BRIARE= 220 CO,o PHITHH AR PT AR BN R AL, (HASRESZ AR UL i R e X A 5 A TR SRATR H
BT
SETERBIIBR S &P TS, —SIBHUKERNY), #ERES S T2 Y, HEREFE, RIFLRE
ERAENEIFM, JIRMRER, SRETE KR IR TR,
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HEER: YMBRBECOAMK, REERBN

CO:

-

T nmEms \

H20 BEE

—S ki + Kk > BEE+ &S
6CO2 + 6H20 - CsH1206 + 602

LRI, GRSk RoR A RV, 18 87 kR RE R N\ SR 3N, NEEYRFIE R MY — 1,
JePIRAARS HE A e B e

carbon dioxide + water = glucose + oxygen
B HEFE RS R

6CO, + 6H,0 = C{H,,0, + 60,
JRNLZ&A 9 chlorophyll 5 light BARTFE: Wil C ¥08 6. HE9 12, O ¥4 18,
ARG HCO,+7K, HEHERREMAE N ERE AR+, RIBRMY). PPN EREEPHAN
photosynthesis, ‘EANERALE, EONRERMASZFSYIEMLT AR, thA2EHR, FARE —MITR
MEEY TS — TR,

AT AR =R il o BTN Wb RRSY, Rz R RE AR
o JERTERBI RN S , TRV S , FhRBEERE

o

BZ: CO,; CH,; 24 D>; COo,; K, #ZEME; 0,
X VIF SR R, . SCATERVEREM; R=a0E & B avE
B R ARG IR, R R SRR, B s D BRE .

TEGER  (2025-May/June 0620/21 Q31) - 2 4&

Which statements help explain why an increasing amount of carbon dioxide or methane in the
atmosphere causes global warming?

1 Carbon dioxide absorbs thermal energy from the Earth.

2 Methane does not absorb thermal energy from the Sun.

3 Carbon dioxide does not reflect thermal energy from the Sun to the Earth.
4

Methane reflects thermal energy from the Earth back to the Earth.

A 1and3 B 1and4 C 2and3 D 2and4
fife . A AR RIS RERIREl, F04 1 U CO. MMk AR AEES, TTaR=EIEH; AL 4 8L
EFR o MU PAVREIR (AT HE T 5 A reflects, TZIXIEIRERIRID G ETIER, 1 M4 RRPTTRERE, 1B,
BRI 4 TRARCHB I A A HR o e o RE BOR AT ADX — &5 2R, SRS A2 . CHIRINZIAMESS,
TS, H—Ef o fmth, AT — PR S LA S A B 1
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2. 3 ERFEAIRREERS, 1M H B AR B AN SO, I BN AR T 7 < L T ) R 2 A RE B PR O I
DRIAISR, RIS 2B 77 e R, (R EEEFRIFER, 5 B CAYRRENE RIS R SHX —) B
ABSES)
1. (2025-May/June 0620/41 Q1(d)) - 1%k
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane
nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.
State which of the substances:

(d) is produced by the decomposition of vegetation

2. (2025-May/June 0620/13 Q33) - 14k

The equation for the reaction between carbon dioxide and water in the presence of chlorophyll
and sunlight is shown.

o chlorophyll
carbon dioxide + water - » glucose + oxygen
sunlight

Which process does this equation represent?
A combustion

B decomposition

C displacement

D photosynthesis

3. (2025-May/June 0620/22 Q31) -2 %k
Which statements about carbon dioxide are correct?

1 Carbon dioxide absorbs thermal energy from the Earth.
2 Carbon dioxide increases the thermal energy loss to space.

3 The level of carbon dioxide in the atmosphere has increased due to the burning of
fossil fuels.

4  Carbon dioxide is the only gas that causes global warming.

A 1and?2 B 1and3 C 2and3 D 2and4
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BHLE

| 111 9FR. g5 ERE

A1 NRF. BEREESEIIHABTIIXIE

el it — N TR R T, EBAEER . AU E WRERE T C £R, =M H,
0o FAEHR B ENHEHBRN—LER/ R T, IEHETEK 4 FE0H, SR 1%, FPR2%; H
R AR ELRMZN, ARERIEEEN 9 F I R EE R A 1d.

BHA, EGEX, 277 aRE A, B displayed formula [ H 20 E R0, 4509
8 2\ structural formula #8—2£ C—H # &5 i CH,. CH,5%, {EAWIHIERZIRT ; 532\ molecular formula
HICEETEELNREF. Hla0 £ ethanol Y CH,CH,OH, #F/Rn—1 CHE— CH,, F# 0—H,

E—"ZBaF, AAMA=ZMAFRT

E M

BAFIN: FrERFHMHE ZMER. REIEERF NFR: BIREFEE
H H
| CHsCH-0OH C2HeO

H H AiAC—Hialc—0—H C: 2; H: 342+1; 0: 1

AL, SRS RERRR, TREREREBR, = MEGRAERE —/ D T

i CH,CH,OH X4 F3, TR hlEL. CHA CH&% 11 C, &iEERA 21 C; OHHE 110,
S Ei%E OH HIY H — 4

HHE#H =3+2+1=6
H 5 X0 C.HO, IR, HANE C,HO LA REME— T IERIT, Ao+ 6E BRI
o
B REH R I E R — R RV F IR AR R F 85 FH],  functional group AR “EREH], ks
alkene &% C=C; AT1f—JTE alcohol & 5HitHIEN—OH; FRIR carboxylic acid & —COOH, HEA—
C=0 fMl—"> O—H, —COOH ZAF AR REHHN, FREF Y HE A OH, WILRIRERZIAEL, bt
%% alkane MFZ & C. H AR S5 A TRLAN IR SB 2R HEIA
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WEREH: FTHEIRE X —R ik R N = RIE L

Zke + alkane ZJ& - alkene
H H
H H
H——T——T—%I C—C¥negs | | BREH: C=C
b H—C=—=C——H
Z B2 - alcohol Z B - carboxylic acid
| [
H—(|J—(|)—0—H EREH]: —OH H—T—C—O—H BHEHE: —COOH
H H H

C=C 2 ; —OH JHEESENIEZR E; BE—COOH &—1> C=0 fl—1> O—H, Feld AR S E 259N,
45K CH,CH,OH H', O DAMHIEE: CHI1 H, JETHE; 45t CH,COOH H1, K C [FIHZE—XEE O A1
—NO0—H, BETRIR. MEES C. H. O, MARILAERFRMNA R, REBIERKR T 2 E/EH,
g Bt oy H2P AT, & hydrocarbon & R ERFI RN EY); &R CEERIE, WA saturated 45
7 FHFTE I AR 2 B R YA unsaturated $5 2 /0 —ACRIREE 2 B8R, ATTERE IWAYE C=C,
FEERZM Mz B, FREHE C=0 41 C=C,

BB S S, RNEmR—IkZEp5E

Zkr Z% Zi
| ol |
H—C—C——H | | H—C—C—O0—H

L H— C=—C—7 |
C—CeRpRE BC=C C—CRER, C=0FR=EC=C
A R R RS R S, FURRE

VRN 5 AT A AR B SR 2 BHR A RS ¢ H K,
CH,CH, R C. H, Hxhcissd, ArAREZE X,
CH,=CH WA C. H, {Hf C=C, FrLLEH A 1EFI,
CH,COOH BEH C=0, WhZBhRA M, Ciemikie 2R EY, HEK, ~NER.
FRYE —REMEILFER R A ETAE LI AP, homologous series I“[A R RF". BA I
BREF A R 2 BRI A MR BORIERTF S AEFNE general formulas M— MRS R — MR, 4
B N —N—CH,—. YJPEE 5 physical properties 22 2EUA Rk, A2 A Ak B A MR,
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FE&RY):. HPHEEM—D—CH—, REFR—FEGEEH

FREZ methanol
H

H—C—O0——H

H

CHs0OH

Z 2 ethanol
H H

H—C—C—0—H

H H

C2HsOH

A-1-B2 propan-1-ol
H H

|
H—(|J—C—C—O—H
H

H H

CsHsOH

e
%CH:

e
%CH:

ESLFOR LA AR AN I CH,, AR DR B R N R, MR AN FREZEN 12+2=14,
FfE CH,OH 5 £ 1% C,H,OH #i &5 OH; ZFEELFHIEZ 1 N C. 21N H, B2 CH,, AR R Z i

CH,H 1 > CHI 2 D H AR, RIHARX 7 B
124+2x1=14

AT EFERE RS, IR KN RO H &, (B EEERAR U ROV, B PRI U I A 5 < AH ]
BEREAFIFHAR B ZE CH,”, B [F—# 5 i 22,

BAENFREERHAE L, A&, FHERGEEM —TBMEERER, 25109 CiHoney CoHon
CoH.n:OH, HH n B3 FHIEE HERDERM MK, ARV C=C, EIETE OH Al H £U2
2n+1, FH1OH HM 1D H, BEEAZE 2n+2,

RIRITFEFEENE N C,H,,.,COOH; JXH n 31172 COOH 551K E 5 5, COOH A B IR & — Mk, Lt
4 n=1 2 CH,COOH, Mk, MZER; HER HCOOH MikEE 7 HE H, H4 T n=0, #HekH
BN RSN, MIXLE—ITHARIRE N N C, 2N H, 210,

et PANERIZ LR, BANER

%iﬁ*é CnH2n+2 n=3 — CsHs
n: EN9FRIERER
1wz CnH2n n=3 — CsHe

XEEFE. — 1 C=CHRT!

—oiEEz CnH2n+10H
OHAREALIMNH, it N3

n=3 — C3H7;0H — C3HsO

—ﬁ’i@%ﬂiﬁ@a‘% CnH2n+1COOH
n#MFE; COOHEF1MC

n=3 — Cz3H7COOH — C4HsO2

TREFER 2D FRINIREL, IR IS F IR, AR it
N, FEHEH

ol =i Es : fEEERENP R n=3, 15%] C,H,0H, ! OH H'{{] H H: A\ B 4L, 473N C.H,0,

FHE = IoARIR : BB N=3, FTlAE 3C. 6H. 20, 7T C,H,0,; # AN MEEE, 1

M5E n=2, 5% C,H,COOH, FFRF/511/E C:HO,0

BEZ BRI C=C NE R4H, FNERITEIXEH ARERN, N ERZETEG

B2 OH. FRERA) COOH Eil Ay —Ek 47,

297



BRAFRET, SCHRISRFEmE, HHERERKE, meth-, eth-, prop-. but-fXIXKATH 1, 2, 3. 47
k; -ane FE/RBEkE, -ene 1/ IIR, -ol $#2/RHE, -oic acid 1R/ RIR, RIRAIIKEEL S COOH AR C,
H4 methanoic acid 52 F HCOOH, H:—/Mk; ethanoic acid 2 B8 CH,COOH, Mk,

FINFRE AT SR, BINKIREE

esd EIE: JeiZ -ane 1&1Z -ene #£85 -oic acid

1 meth- E methane CHa FE/21C methanoic acid HCOOH

2 eth- & ethane CzHe ethene Cz2Ha ethanoic acid CHsCOOH
3 prop- A propane CsHs propene CsHe propanoic acid C2HsCOOH
4 but- T butane CaH1o butene CsHs butanoic acid CsH,COOH

-olFRREZ;, 1—4MERfkRAAmethanol. ethanol. propanol. butanol, HEBELOHUE,

Al — RIS R [FIAE R S EL butene, propanol, butanol JEFRZEA B S REFGHI A MIER T, RITHAE T —3AZE —%
H—IIO

propene F1H prop-#7= 3 Mk, -ene fERMEE; TEATIZKIEH 70 F & CHo propane [FIFE 3 Milk, 1H-
ane RNPEIE, 70 FREN CHyo MIAIRZE DR, NN ARIREFSE T4, ethanol /& C,H,O,
TRER B TFHME eth-, BT S ZIF CHIRM,

MEZREFR ST, HrREr =08, ERETE C, BEE H, REH0 FHrE,
BNERE L TRFSE R ERENRR T, MRENMRELOAZEISIMIE T, B85 COOH, %
RN TEAER C. DO F—1 Ho

HRF: BIENFSRE—NRF, BEAFERF

|| H—C—C—0—H

H C O H £

HCOOH CHsCOOH
C: 1; H: 1+1=2; 0: 2 C: 1+1=2; H: 3+1=4; O: 2

PA AT — SO E R, HAZHRADNERT. 0—H B H BB AT,

HCOOH H', %5—/"H 5#&J5 OH A H 7 5lEft—1H, B3t H,; FREE—1NC, HEMIDO0o, W
A CH,0,0
cmamHmﬁﬁ¢Qcm¢%3¢HMLOH¢%1¢m,Aw}1%ﬁﬁ%o)ﬁuﬁﬁcmmo

AH =N FAEZDET, BN E TAEN; RRERIRAEX 7 TR &,
FARIXMAIA 7 FHI &, monomer ZREIEFETE A 7> F BN F, IEAK; polymer /2 IR ZIXAE
HIATTAH RS, REY, JImPTLAEITINRE S, TERERE MF poly(ethene), [Ht, Fl—NMmsr
FRERTRR <", HRIFR<PAAR; XA A+
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CIFERILMEERIR: W\ FERRKATHE

#%1t CH2=CH: ¥, |— CHz—CH2{|‘
L .

B {K monomer: FAFREZMKENNDF
HFiESHNEEE BT, MinfRHINREERZAHESETT,

W

RVFEFTR MR R S, EH CHZ2E4MEE; n FRIFZLEEHRIT, N2 PN T,
HWrZ M he, RER, BIEMK, B2 AR RMNIXTLEIRN, Joopl&Edm,. Mg, ik
M, ZMHE CHIH, HANERMIKHE; BA C=C, TREFNIEFI, C=C REZ 5Nk, FrlAAgE
E RN AT I B 2 RN EI ke
“PFEFERAETMe—ME e, EAREAERBITHERIET, CHS CHAZ CHo AA
WleZ 5, EaFREE A HAER T, (T CHa PREERTATEIE PIE—E & C=C, Hli could
be (FJRER) RBHE—MITERIMIZEN; i mustbe (ER), MEFHHPRHMZERZTRE,

AFIER, HFRERRMAE MR F EHFER

A& : CH=CH—CHs B—MARERV IR RS
H H H
] CH:
H— (=—=(—C—H"
| 7/ \
H CHz———CH:
CsHe, BHC=C HHECsHe, BRERRY R

HE U S FREGHMOL R, AT RERAIRGRHS; B CHLE 11D C 20 H,
CHOfFE AR —CARIRII IR 7 Lbfl, HenlRERRER R ARG, (BfUED FURREM S — &8
COOH, C.H,0 BAF R, HMAEF—1 0, Nl RREDFEMN O X—FHEK; CH.LTERIEH O,
BRI RE R AT B EURIR,

FRYA A EREHI. e D Te ER DAY ER o JEHAE MR R,
Ea [ NI IVAS £ o CH,OH &H/aHI7 73N ; HCOOH % PNRT

B MRE; ML CH,y BRI, BikdFEsE (W C=C); C.H.O; 5

299



FEFTRBRE, 7 FRIEREF . RERERE, 7 FRXABTRER; BERSciim
BAEE, I8 could SME—&EAIHIWT 3 IT
(2025-May/June 0620/11 Q33) -1 4%
Which row identifies compounds in the same homologous series?
chemical functional
properties group
A different different
B different same
C similar different
D similar same

fi#: WIREKE—1TE N IE#IAR chemical properties (fb271:F) F1 functional group CEREHD) .
FRYEHRERERER, VAR ER N, E—FIN N similar, 55 AN same, XM D,
A. BB RS B different; C BAAS similar, AEREH]S A% different, BFINT G R G D FITER AL,
32, PRIE Do RS B ZE K i A S B o e A

(2025-May/June 0620/41 Q5(c)(ii)) -2 %

(c) Methanol is a member of the homologous series of alcohols.

(ii) State the molecular formula of an alcohol that contains five carbon atoms.

fi# . BHR—E KR alcohol 1Y molecular formula, X B {# AR — o AEEE X CH,..:OH, n
R T T I
KA n=5, 5% C,H,;,OH, £ OH HHY H IF NE=E:

HEE2H =11+1=12

6 11, FHts7XH CH,,0,
XA BRG AR A s T A AR, REIEFS 7N TREE CH,,0, KR AAFERIE T OH
H— Ho
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TR (2025-May/June 0620/42 Q6(e)(i) -2 4&

(e) Compound B has the displayed formula shown in Fig. 6.1.

Fig. 6.1

(i) Deduce the molecular formula of compound B.

fi#: 1% Fig.6.1 BoLRE, TREFINE WM COOH LEZE —TTilfiRRIE: A70Fit& C=C, 451y

EEAR B S 2 7%
JetgC: EREMREA 1A, FRIC=CH 21, A1) CHA 14, A NTRES 11, ERXEEs

iENIIR
CHEH =1+24+1+1=5

BEH: FITMO—H& 1D, 24 c=C EM FAE 11 AL CHA 34, EIX=E87 00
HRE#M =2+1+3=6

R 0: BNEREA 210, MMREL4 D0, HtD T2 CH0, BT NEF, N

FEHAME C 3 0 MY MR
FHXERS)

1. (2025-May/June 0620/13 Q34) -1 4&
Which statement about members of a homologous series is correct?

A They are elements with the same chemical properties.
B They are compounds with the same functional group.
C They are atoms with the same number of outer shell electrons.

D They are molecules with the same boiling point.

2. (2025-May/June 0620/42 Q6(a)) -1 4%

Ethene, C,H,, is the first member of a family of similar compounds which contains the alkene
functional group.

(a) State the term for a family of similar compounds which contain the same functional group.
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3. (2025-May/June 0620/42 Q6(e)(ii)) -1 %%
(e) Compound B has the displayed formula shown in Fig. 6.1.

|
H
AN
O— \ /C—H
/TN
H /C=
I
H
Fig. 6.1
(ii) State why compound B is unsaturated.
4. (2025-May/June 0620/43 Q1(b)) -1
A list of substances is shown.
aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(I'V) oxide

Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(b) is an unsaturated hydrocarbon

5. (2025-May/June 0620/43 Q1(g)) -1 &
A list of substances is shown.

aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(I'V) oxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.
State which of the substances:

(g9) belongs to a homologous series whose general formula is C H,, .,

6. (2025-May/June 0620/43 Q5(c)(i)) -1 %%
(c) Ethanoic acid is a member of the carboxylic acid homologous series.

(i) Name the carboxylic acid that contains only one carbon atom.

302



7. (2025-May/June 0620/12 Q32) -2 4k
The formulae for three organic compounds are listed.

1 CsH4
2 C4Hs
3 C4Hyo

Which compounds belong to the same homologous series?

A 1,2and3 B 1and2only C€C 1and3only D 2and3only

8. (2025-May/June 0620/41 Q1(g)) -2 &
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane
nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(g) is a simple molecule with 11 atoms

9. (2025May/June 0620/41 Q5(c)())) -2 &
(c) Methanol is a member of the homologous series of alcohols.

(i) State two characteristics of all members of a homologous series.

10. (2025-May/June 0620/42 Q6(b)) -2 4k

Ethene, C,H,, is the first member of a family of similar compounds which contains the alkene
functional group.

(b) Determine the difference in relative molecular mass between C,H, and the next member in
this family of similar compounds.

11. (2025-May/June 0620/43 Q1(e)) -2 %k
A list of substances is shown.

aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(I'V) oxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(e) contains simple molecules with 9 atoms
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12. (2025-May/June 0620/43 Q5(c)(i)) -2 %k
(c) Ethanoic acid is a member of the carboxylic acid homologous series.

(ii) State the molecular formula of a carboxylic acid that contains four carbon atoms.

13. (2025-May/June 0620/11 Q37) -2 4k
Some words used to describe organic compounds are listed.

1 hydrocarbon
2 monomer
3 saturated

4  unreactive

Which words describe ethene?

A 1and?2 B 1and3 C 2and4 D 3and4

14. (2025-May/June 0620/13 Q35) -3 4k
The molecular formulae of four organic compounds, W, X, Y and Z, are shown.

w X Y z

CsHsO CsHe C4Hs0O, CeH14

Which statement about compounds W, X, Y and Z is correct?
A W and Z could both be alcohols.

B Y is the only compound that could be a carboxylic acid.
C W:is a hydrocarbon.
D

X is ethene.

| 1.2 BHYHES5ES B

B 1 BRMEREEN, BEEAHFRESRME

BRI ER D AL K. 1B, butan-2-ol Y but-ZRIYMER, -ol FnBE, T

2 R OH ETE 2 Sk b, JcEVYRREE, FE OH EIfeEm L, &gtk CTE 4 &8, OEi24%. H
FER 1 240558 BT T, A2 A,
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butan-2-ol: FUMk, OHZETE2SHR L

OH
|
CHz3——— CH —CH2—CHs
1 2 3 4

MBOHBRIEN—inRS: BARSERASSEZ, MKHE2.
CH3CH(OH)CH2CHs 5 CHsCH2CH(OH)CH: EA— M) EFRAHRE,

RELRAI B FRIER:, TRV EE, FRABERBIE TR,
propan-2-ol B3R =/ Mk, OH fEHRRIER £, 5 B CH,CH(OH)CH,, AH[A] C E5 AR C K& O i, R
Pl —Z58E 0% H, FTPAS CH ifidFE CH,o propan-1-ol f¥) OH fE£K¥f, M5 CH,CH,CH,OH, W&HIDT
A, A,
BREbURE, JoilEtik, FEANHE I IRIIPUARE, — MY methane f& CH,; W DMRIEIERT, ¢—C B4
B ER—EE, FTDAMIES =1 H, ethane 5 {F CH,CH,, EREPNEEHI C 5 C HiE, RIS
E—1H, W5 CH,

1—4 MRV E SR

methane « FRIE T
CHa H—C—H
)
ethane « ZJ& T T
CHsCHs H_T_T_H
H H
propane * Rkt T T T
CHsCH2CHs H—(|J—(|)—(|)—H
H H H

butane *« Tz

T
CH3CH2CH2CHs H—T—T—T—T—H
H H H H

HEA C. H, 0 REXFEHYTCEL,; 4 T4 LA iR R,
H T%E, ol c—C—C—C, W& 4h=""H, "[E&4HH, 152 CH,CH,CH,CH,, FHE& Mk L

FERER) H AN :
HHEH =3+2+2+3=10
SRR G VUBRSEIER CH M, R CH, %A SIFEREMEAER, TR EEEEMNETR,
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IR B S 45 NN TG, C=C iz 5181 C B M SHBUEZER B —D C, A DAHER
MR DR He 28 GRS I, MERGRA B S5/ — 564G, but-1-ene FINHE 1 5285 C 2
], but-2-ene f£2 5 3 5 C ZJH,

B NC=CHEERIIZ . 2—4 1

ethene « ZI& H
CH2=CH:

propene * AF T
CH2=CHCHs H—0C

but-1-ene + T-1-&
CH2=CHCH2CHs H—

but-2-ene + T-2-1&

H
CHsCH=CHCHs H—(:J—
H

HEA C. Ho O KREREICE L ; 7 E4RH LIRS R 775,
CH.CH,CH=CH.# MATAIZEEL, HEM 15 C I8, MR but-1-ene; TNREFARFMEELT, B but-3-
€neco
CH,CH=CHCH,HJXEELEH R, A MIRmsS AN 2, Y but-2-ene, MEHLN CH,, ZHITERHEER
(VA=
BER) OH (B, HCEZRYZME MR EAY—D HH OH &, HE methanol, LB ethanol Y& B B HELS 14
TF A% OHNE S ; —WkBEH1h, RimflH AR OH 245 R FENERE, BRI O 5 H 73 HE H,
O TRERINIE = E @ HA i,
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1-3M A ERERE: OHWEHRESR

methanol - EBfig T
CHsOH H—T—O—H
H
ethanol « ZE2 1|{ }|I
CHsCH:20H H—T—T—O—H
H H
propan-1-ol + H-1-E2 T T T
CH3CH2CH20H H—T—T—T—O—H
H H H
propan-2-ol « H-2-f2 T
H o) H
CHsCH(OH)CH: |
H—C—C—C—H
Ll

HEAN C. He O RAEFFKHEHCEH; 4 TR Ersm Ak HiEs 7 K.
CH,CH,CH,OH i OH TEAK %, [\ i HOCH,CH,CH,{J} & propan-1-ol, CH;CH(OH)CH,/J OH TEH[H],
JE propan-2-ol, —#FJH 3C. 8H. 10, AEEA T3\ CH,0 KX 7 B ZHE—FF,

AIIRMEREE: RARSTHFEE

butan-1-ol « T-1-f% f|1 I|1 P|I P|I
CHzCH2CH2CH:20H H—T—T—T—T—O—H
H H H H
butan-2-ol « T-2-E2 T
H O H H
CHsCH(OH)CH2CHs I
H—C—C—C—C——H
A

A C. Hy O KEFREICEH; 2 FE4m EATHmA S e w77,
PimEHE |, OH H&1ES HoRRY“3 Sh”, M7 —indiSHlzE 2 Sk, KIES butan-2-ol #[F]; OH 1£
“4SHONMMESET 15, RERMRAELE, ATHREERENER TE OH 1ERE 1 M2
RIRZIRPRIIREEL SR DR, EFREEN, ARimfik DOWNBEE—D O, DA% O—H, HARIT~—
SRUERZ H BUREE, WIREARILIXMR, SN H;, ZBREMDER, BORFLADHE CH,,
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1— AN EREFAEL . COOHHRRYERABIT N R FF

methanoic acid -+ EBfg O

HCOOH ||

ethanoic acid « Z# I|1 (|T
CHsCOOH H—c|1—c—o—H
H
propanoic acid + R I|{ I|{ T|)
CHsCH2COOH H_T_T_C_O_H
H H

butanoic acid + TE& P|I P|I I|4: T|)
CH3CH2CH2COOH H—T—T—T—C—O—H

H H H

FHMED C. He O REBLHITEH; 2 FIERm - Agsm Rk s B 77 Ko
ZLE =1 propanoic acid, LR H—4 C % COOH, H4MNH C #iK CH,CH,—, &% CH;CH,COOH,
#1RE CH,CH,CH,COOH, HLEILPY/ MK, ZERK butanoic acid, F“JEEUERK, F4ARIL W DU 4
FRENESAIAE 22— ko
BN —RE AR, BT C—H, C—C. C—O fl O—H #2 LM, JEynn, &
FRERFOR— I eI, FAEIN, RIGESH ERZEM RS RECEN N R FEITHEL,
RE > 7 NP & AR ISR E A S B2

Wi AR, NMERFHRERISFRI

)% C2He FAfEZ CHsOH
[ |
H—T—T—H H—T—O—H
H H H
65%C—H + 1%C—C 3%C—H + 1%C—0 + 1%0—H
EHTEENE SEHSEHEMNE

XEFARIEE NG R, FIE SRR | N &R IN e S H A T =2 TR,
FIlE CH,OH 5 3 6 C—H., 15 C—0, 15 0—H, 5%, HinEFEE8, MESHIEC. H, O:
RFE2=1+4+1=6
X VLR RSB FN T B DB o T, 18R A A, RS H 2R R, i
R AR, RENUMIE A A BRI i -4
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SEN A, SN B, B ELROESRE, structural isomers 1557 T FAHE, SN ERILEY, HIWTHT,
SEIEREE I — R RENE; AR T EECRE, SZRTHERR, BEMERE, PR R A EER,
RIAPE e E, FHRERZAERR, FRERE — DHT SRR,

SR HFRER, RFEEHIRA

PR HEERE S E B FhiE)BkiEm = MRS B
H H H H H
. e
I MLV
CH3CH2CH2CHs CH3CH(CHs3)CHs
399 CaH10, BIEEAE 397/3CaH10, BIEZEARR

SR A EE N R R P NS A REERE . R —IEEM R msiers, TEHINEEE SR,
CH,CH,CH,CH,5 CH,CH(CH,)CH,¥Jh CH,o; JE—45HH, AR =k, Ai—45Aa IXERThR,
HHERAFE, RS, #E5HH CHEERSMIE SN CH L, BT 3,
EREN A AL IR R PR, CH,COOCH,#, COOFR 11N CH521M0, FA—1MHTE
75, BEREEREL H —MESHIZEH, 40 methyl ethanoate (ZFRFEE) CH,COOCH,; H#:% 72,
Al ARG S ERE T, AR SERINGRE, B M4 S & RIE S8R >,

BEMRIUFRRFIKE, BAMESAIRESFI

CHsCOOCHs C: 1+1+1=3 H: 3+3=6 0: 2
HCOOCH2CHs C: 1+1+1=3 H: 1+2+3=6 0: 2
CHsCH2COOH C: 1+1+1=3 H: 3+2+1=6 0: 2
HOCH2CH2CH20H C: 1+1+1=3 H: 1+2+2+2+1=8 0: 2

ESIN OHAL. HCOOFFKHIHEEITN; o FNEEEEFLRERE.

COO &R I DN CHI 21 0, TREBE—MHILENS; ERERZEDNRATTR,
HOCH.CH,CH,OH BEERMWA =ik, MNE, HMMmE OH & — Ho ER =/ CH,F I H, &
SEON:

120202 11— 8
G2 T A 6 N H, AR EREHE TR, NER A =K. DR 2 =
FIE LSRR, WLZE2501%, unbranched FRARREE T X 5%; decolourise aqueous bromine FR/R{F 7K
B, FEATEENREERES, & C=C WEEREALEMAR, MEUKHBIREZNTE, RN RE
XN, X DERGRA AT PSSR & C=C BUMEIE, FHEmils BRI S5,
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CaHe: (REEH, IBC=CHEIFEEMNE

151i1: but-1-ene 251 but-2-ene
| ]

H—C=—C—C——C——H H—C—C=—C—C——H
I!I H H H
CH2=CHCH2CHs CH3CH=CHCHs

EXRBE 354 , MNE—mmSENEISA, TEBH—X.

RREERTHER & C=C, PJREMEIKARE; AEIRTHEE A, R E— R F 2 H A,
Pl LR, C=C RIRBIER /. HIH. Ffh. AHETHI NG —umi G/ MmE, Ml2RE
2 ; SCHEGEH AN unbranched, AN, SRJFEHZED C PUZHEAN H, FHoW B2 C.Hs. @H
Hngit ey, REOERZNL, MMEFR—EERNARZ RHERES F,

but-7R7R MK -ol #ER o OH BSNS54 Ry —Si T 4adm S 450 A0
TR AR , AR o BHRIBERS, BR C—H DS, A 0

BR: 4 B N o gl (RER); c—Cc i

FAZRIREREE, FEERESMNE, &t H, ST, BHER,; Rigk. &
w5 AR EE B, B AaE RS C—H,

(2025-May/June 0620/22 Q32) - 2 &

What is the structural formula of butan-2-ol?
A CH;3;CH,CH,OH

B CH;CH(OH)CHs

C CH;3;CH,CH,CH,OH

D CH;CH,CH(OH)CH;

fi#: Jo4% butan-2-ol: but-Z3K 4 MK, -ol TREEA OH, 2 3R OH £ ik L.

A BJ CH,CH,CH,OH A 3 Mik; B CH,CH(OH)CH, 1 A 3 Mk, #HEFR, C & 4 Dk, 1B OH EX
%ii, & butan-1-ol,

D 24 CH,CH,CH(OH)CH,, MG M /A4%5, OH ff 2 Sfik; RBEEHIELF 4 Mk, FIE D, BRIAS K
CH,CH(OH)CH,CH, {52 Rl—45tt, RERE WK £ ZR =

(2025-May/June 0620/21 Q34) -2 4k

What is the total number of covalent bonds in one molecule of propane?

A 8 B 9 Cc 10 D 11

fi#: propane & —Wkbiks, S FRE RS CH,—CH,—CH;,
FeEAE R ) C—H B
C-H®BEH=3+2+3=38
=NIRIE R — S5 0E, IETE 2 45 C—C B, JEFREAE N
HNEZH =8+2=10
[AlHiE Co

AT 855 C—HH#E, Wi C—C; DY 11 T 3+8 NETFIEE, FARHE, Sh R
TR—IR, DREE—MRGR T EE R S TR,
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(2025-May/June 0620/21 Q33) -3 %%
The structural formula of methyl ethanoate is CH;COOCHs.

Which compounds are structural isomers of methyl ethanoate?

1 HCOOCH,CH3;
2 CH3;CH,COOH
3 HOCH,CH,CH,OH

A 1,2and3 B 1and2only C€C 2and3only D 3only
fi: ol 2 IBY) methyl ethanoate [ CH,COOCH,: C & 31, HA 3+3=61, 0B 21, il 7R
C:H0,, @ SEHkpms e aGMHE DT, I HIERE XA,
1 2 HCOOCH,CH,, =MiB&H17NC, BH31C; oN2h, E80h:
1+2+3=6
713 CHOAMF], EMAEBEBMMA 2 ECAE, 24560058,
2 7 CH,CH,COOH, C N 31, ON21; &8h:
3+42+1=6
DT RFEREN CHO,, HF 0 45 COOH, S5ZMYINBsERE AR, RS IR,
3 J& HOCH,CH,CH,OH, C A 31, O~ 21; W ™Nma OH fY H &2 1T A
HMESE =1+2+2+2+1=8
DFRE CH,0,, EECRE, k%, HHRA 1512, % B, OH HIY H RRERE; HEBEZRIEA 3C. 20

AR PAHIWr 544
FXERS]

1. (2025-May/June 0620/42 Q1(g)) -2 4k

Using numbers only, state the:

(g) number of covalent bonds in one molecule of ethanol

2. (2025-May/June 0620/12Q10) -3 4&
The diagrams show the structures of four molecules.

H H H H

| ] H O H | ] H H O
H—C—C—H ] H—C—C—H L

| ] H—C—C—C—H | ] H—C—C—C—H
H—C—C—H | | H—C—O | ]

| ] H H | H H

H H H

Which statement about these molecules is correct?

A All four molecules have different molecular formulae.
B All four molecules have the same molecular formula.
C Only two molecules have the same molecular formula.

D Only three molecules have the same molecular formula.

3. (2025May/June 0620/42 Q1(f)) -3 %
Using numbers only, state the:

(f) number of unbranched structural isomers of C,Hg which decolourise aqueous bromine
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| 1.3 BB S5RH

A A AR RREREED RN RS

FENBATHET 20 M (coal). KIS (natural gas) FIA7H (petroleum) B ABEL, KR
S FEZER ST (methane), 023 CH,; “FECAEFETEORARTA G, A hiF2rE
RIE—ERRINESY), 6 —TReREE M amiE,

T BE=MEAMREER

1% RAR AH
coal natural gas petroleum
FEmD R, LEHEMYIR FERS: BT CHa W SHIZRREY

=FHFIRES AR AT R EHOAI AL REZ A ik,
A H RIS TFE L7, M5 methane; 7 [F“HIVFZMREACARED, N'F petroleum, 577
THFHE —FMPIER, IR S ERHIZR,
RE«E" A EER, & (hydrocarbon) ZHEWMITRMEUTRANLEY), HlMN, LERARILEY,
HZEMEETTRFS: BT CHH BN, FREFEA O. N. ClFEHAMITER,

BAER, HEHANRTEREERE CHMH

FI% methane Z )5 ethane FREZ methanol
| [ |
H—(|J—H H—(|:—(|3—H H—(|]—O—H
H H H H
CHa CzHs CHsOH
OEC. H: BB OB C. H: 2 ®E 0: A2

FEAPIERF NG, C O, HAS, 0 AR, EREEEXER, FESTFEIIBR,
ki CHAZHE CHA R A C. H, FibAEkE, HEE CH,OH BAMEWAA, #AZ THTLER, FHiR
Bk, CH.A%IC. H, &k, CHCIIEE Cl, TR, TREREBZI—1 C, ®izRIHE,
EFHERE—EN AW TT? ARAXDMIRESF, HsmRE, Seaimi, SEEH KIS YIR
b, FEERRRAERENDEEE (fractionating column) , FBJRIRE RS, ETEHME; RS EERMZE
R AN,
MRS BNIRIE B B BRI FE DX, LR AE B8 s VG BB R R G IAR, 8 AllIREE  36 R e = AP
TR T ITahEE, ; B R B RAIFR T RedR S B, TE8E BT A B, s IREh B SMNE T ; &
B, fELARILIIER 7> BAERES, 152105 . R RZESHITIXM2E, 5318 (fractional distillation)
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Bl BTN, BRERHM

@5 (BLMT) TEME
8% S {198, =ERS

1 A refinery gas
- S
gasoline / petrol
—— D= TRk
naphtha
AR . LR
Mk kerosene / paraffin
R . M S R EIATLINEY
B4 diesel oil / gas oil
=4
— VR M. RABHIENRE
5"ﬂ5%5$ NEa ] H )]\ 237
MRS A —> lubricating ol B HE. HEAEF
LEoE ) ‘ bitumen

BEERBEMENTR, BRKBEEKDFUIMED Fo

kTR B AR . BR AMETER Y ; S 2 IKE S FREE 7. BRI R RERR R,
R BINE— 55— (fraction) o [F—E2 &AM STEEMEIINE, A2 —mAEE
—FRAEY) R, 3 TR R N R  FEAE R, JRRI 7 FIR B WYIRH 73 1, Fi ARV 5
T, SR A SRR S T3 B 7 o
PR ZESH, RS, SRR K. 1R L. IR, HElER R kds, JE
ket B, FIMTERA ER, BRE BRI, BV ERFR, FESHEBNENR T 7,
SRR, W5 AR—EIL, MWETIR MROGZ: &AL 5. A, Bl Senh. poRkd. 8.
M. B E—1TREINSH 9 HAPR5 iR, gasoline Al petrol #/27AHI; kerosene I paraffin TEA &S
FEHETH;  gas oil XV ERTH, FITE gas oil Y gas 122 Al B [T HY refinery gaso
R & L3 — DB 5 - 7525 H gasoline/petrol, B33 KL kerosene/paraffin, S&7H%& ZIHLH diesel
oil/gas oil, ZJEMLRERTREFI BRI, WRTRERGS R, MBEEE —MIEs, NN IZITHZEEE LA,
AR TR (chemical feedstock), EE A TIEMEN. BEAIPOEH, 05 H TR, K <EH
TR, BRI A TR,
DY RSB RN Tl IR AR — MR TR FIER TR A 2 K. 5/l R L, 854
DTIEERN, AR, K. AN (volatility) FRTHRSATERDIEE,;, WARHEL,
LR S, FiE (viscosity) FURMANMIRHTT; @XERDH, R,



BEBETRLEE: OMER—EHI

SETRMHE PR oy AL S FhEE
1 T o= B34 354
B s o=, =,

ERMHE

ERM: TRRSEZES; ME! RIKREIE ZEM,

PR F — Sy TSN ARG BRI 77, JF DAHIE AP SRR AR BRI R PE RN R X B LAt el e $UE,
[KITf, 4% E77 iR IiE R meksEE, SN E &, FRUER. REEM, B TITNREK, X
AR TR 0 SRS S, A ESRATEER IR 7015 i — 1 & 5 s — [ E 7
HERTEAHAY T 77, EHRE E R, HRsiE. MR, R MR, R A H A —
Wi, AR E RS R BN E, HEZIES, Fla il A i E BT RS R T,
RS EZE R 2 ; BHEES . PRTTR, HBRAET, R0R
i . FERNEB T o HTM KHLAYIE 2 5
BEZE: P methane; fix; & FFIK; TS5 HEIH kerosene/paraffin
BEAME S, SEMETEETN ETAE; RN TN EY, R RPN 72588
AFR—FIRVCEL, MIEEZ T AL yesmo £fHE, HEF G ERE ST

IAEER  (2025-May/June 0620/22 Q34) -1 4%

Petroleum can be separated into useful fractions by fractional distillation.

Which row shows a correct use of the named fraction?

fraction use
A bitumen lubricant
B naphtha fuel for home heating
C kerosene jet fuel
D refinery gas making chemicals

fi# . BH EHUE —F fraction (I#85) 5 EM use (HIR) XM, B IEMII—X: kerosene ZHEiH, FfE
jet fuel, BUMES AR, C RAHFRS FIRER.

RN HM=1T, AW bitumen 2N, FEH THIEE; lubricant EIEHIG I, XN IEEIHIE 5. B Y naphtha
eall, RAEC TR, AN RMAITHIR AR T 2RI 5 B AERENH, D Y refinery gas
IR, BENERER G R EEFZEAS; making chemicals X A I 16 TR IR,

HA c 5o e R IERECAER—1T, Witk c, BRI, FNeERE T IMERRERS, B
i ZE B B IR
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FETRR  (2025-May/June 0620/13 Q36) - 3 4&

Fractional distillation is used to separate petroleum into useful fractions.

Which statement about the properties of the fractions of petroleum is correct?

A The refinery gas fraction has a lower volatility than the gasoline fraction.

B The molecules in the gasoline fraction have a longer chain length than the molecules in the
naphtha fraction.

C The naphtha fraction has a higher boiling point than the kerosene fraction.

D The fuel oil fraction has a higher viscosity than the diesel oil fraction.

fi#: SelEl D s, A B SSA, B H 2] R /2 refinery gas, gasoline, naphtha, kerosene. diesel

oil, fueloil, F77iEFMAERERE, HAMEE S, HHAEK REE,

BAIRN LT A, A HRER)SAEIRI BT, R MEREE S, #E A1 lower volatility, FTPA A 5, B H

FIRTEARE By, WeBEN B RE, 1H ZU longer chain length, FfLA B 5,

C AR 77, WA BEA, 1 H A1 higher boiling point, FTPA C 4. D FHHRARHIITESEI R 77,

A JEE E R, FEHE S, higher viscosity S#a3—3, APA D IEH,

HOE Do PUA)IE LU RS N FRITER; BHRERSERIAME—R I 0 1E b, FsOx BRI KN A,
xRS

1. (2025-May/June 0620/12 Q33) -2 4k

Which fuel could be gasoline?

Is it obtained
from petroleum?

yes no
Is it used as Is it used as
fuel for cars? fuel for cars?
yes no yes no

Ao

2. (2025-May/June 0620/11 Q35) -2 4k

Which list shows the fractions obtained from the fractional distillation of petroleum, in order of
increasing boiling point?

A Dbitumen — diesel oil — fuel oil — lubricating oil
B diesel oil » gasoline — naphtha — kerosene

C gasoline — naphtha — kerosene — diesel oil
D

kerosene — lubricating oil - naphtha — refinery gas
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| 1.4 712

A1 REMERE AT

PRI RN E A B R, SRS C. H, ik AEESENE, FIb2mAkE,
EATEE A RN, EARREAFHESRERMNE N : #A%E combustion, PANSFAEEIMNE FAVER
substitution, REHLIE T A5 [ B B A TAT S 1 AN RS

AR, g —NEFER TR — M. DRSO R — D H s —1 Cl, 2
RE, TEREH B chloromethane CH,Cl; #E FRATH 55— Cl1&5E, TR FEMEA hydrogen chloride
HCl, RIVFFZELEIME ultraviolet light, #FR UV; SRR SN NV i FRAYTEILRE E., BRIFOEIEE R

M. photochemical reaction,

—REL: — P HECIER, F—1CISRFKBIHAZEHCL

H H
£IMEUV
H—l—H + Clz —_— H—L—Cl + HClI
H H
CHa: REEHIER T CHsCl: Bkt

CHa + Cl2 = CHsCl + HCl; 398 1C. 4H. 2CL

AiSkRIRIRNL; SRR BRI R B A TR BTG L RE. IX LA T — I H 92 C1 VEUX, PRERRE SR,
M CHIHR, REH—H: EEWAEC, EMN42L3, H1DCl, 15 CHCl, 53— HCI #5F

PO AT 1TH SRR 1CL, AERRY—EE AR
CH, + Cl, = CH,Cl + HCI

EACH¥ 1, H¥4, C1¥y2, JRFEEFIE, AT HZERBEER monosubstitution; A HITHEIZ ™ H £
Rk Cl,

Hopls — Rk, SRR EZR, bt ethane & C.Hyo AZE—IREEURES, FIMRIESEAEIE, /8
NHF—HE, FME CH,Cl, ZFRER LT chloroethane; 55— #1528 HCl,

EZE ke RERMELR, BEIE—H

H H H H

H—(|3—l—H + Clz ., H—C—(L—Cl + HCl
Lo Lo

C2He — L1H, %1Cl C2HsCl: |27

KE: CAZE; 6P HAA5+1; 27 ClaHN1+1,

TR REIT BRI AR . N HE— D H, AUIWREE, AT CLER D&
AEHELS T B CHy, WHAFIS MG, JelH CHan MNEB TR, BRRE UV, B, T
TN T AESGEE AR ERY); 5 R A REBUER 2 73, WH CHCL, 5 HCL
ZAINAE C=C HX, PIATMFIREREE RN,
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TR CO,, IEEHEA H,0, SE2AKE complete combustion 752 B AT, BT 772N,
FEAZIRRIR R C B CO, M, % H BUfE H.O M, &N PIrh EtfREZ /D O KifiE 0.5
W, AR O MR 2 BEN D FEMNER T, FREFERNEE,

SRR FiREE CO2, BIREHEH0

CH4 + 202 — CO2 + 2H20

vivt (@ BIH /a0
11C — 11MC0: 44NH > 2 H20 T4D0 - 2102

FHRREBAKD T, R CH,. CO,. H0 &HMLFER; SEkBRa BRI,
PAZKE CHGER BB, SEht C F1 H: R C XA 2C0,, 751 H XMW 3H,0, Al 2CO,& 4 1~ O,

31{40?37 0, Rt EEEN:
_|_ =
BN 04265 21N 0, ATLAE— CHEi BN TREE 3.5 1 0, FEEAKFEITR 2, ARG R
2C,H, + 70, = 4CO, + 6H,0
Xt C 4, HN 12, O 14, MiagHE, RSN ERTREZRK CO sihcl, TREHEIXLE =R S A A]

I5E G0

ARSI, ELEFIREAIR=P), bikeie C=C, FREMEATIRIARMIAEEANAL, 18 H Mk
ZAMFT, K aqueous bromine FREFIERRE; MikEE C=C, RESTRIMEEREREE, BALRE DG
BHR T, WS /N AT R SRR A S R R R,

SR SR, BAMEHARN

B + &S, UV —NHiR AL Cl Ef; EAZBEHCL
HIZ + RK BrinZIRC=CRfl MRY; RKEIREMRE
Beig + 8ok, BENEEG BB C=CRI{E_ AR RIKTHERE

IRKFEARTEEFEMNASMET; AREM UV & B 2B S S RN o 3 T — %
E W chlorine+UV”, JEE 2 G RBLEIIVEMNFZEUR; & Ul aqueous bromine #R€”, Je&EE A C=C AJ
IR Feda AN RR AR W R B A & F, RN A5G X B R MR — i, Rz
PRREREE, AR, B, MR, ST ZEYIN S B,

bkt fxtitd; 5L ERIUNTRE o b — IR B RPN , AT
| o TEERRBHITIN il o

B B, YN UV, CHLCL; HCI; CO,; H,0
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Fijg+ R+ UV RANBEIR: REFTE C, Rit— P HN Cl, #h HCI R T, ekt
% C. H. O RFECF; KRS C=C Hi%.
(2025-May/June 0620/22 Q35) - 2 &

Ethane reacts with chlorine in the presence of ultraviolet light.

Which products are formed?

A CICH,CHyCland H;
B 2CH;Cland H,

C C;HsCland HCI

D CH,=CH; and 2HCI

fi#: ethane /& C,H,; @ H% chlorine 55 ultraviolet light, fEMIFEERIYEILFEU,
REWDIRAEIZERNEZR, RE—DHEK Cl, 1538 CH,CL, FRA H S CLHH S — CLERK HCL,
=8 C,H,Cl and HCI, X5 C,
BXMIRT: RRMETC2, H6. C12; F=¥) C,H,Cl £t C2. H5. Cll, HCI H##t HI. Cll, SHEFE, A
B H B4 H,, SMFEXHEAREUS; B MRS ZRIFH; DIEK C=C, tAZARHMAVER, Kt
1% C,

RS

1. (2025-May/June 0620/11 Q34) -2 4%

The molecular formula of compound Z is C4H1o.

Which row identifies the substance that reacts with Z and describes the type of reaction that
occurs?

substance type of reaction
A chlorine addition
B chlorine substitution
C steam addition
D steam substitution

2. (2025-May/June 0620/13 Q37) -2 4%k
Which statements about the alkanes are correct?

1 They are generally unreactive except in terms of combustion and substitution by
chlorine.

2 They have the general formula C,Ha.2.
3 They contain double carbon—carbon covalent bonds.

4  They decolourise aqueous bromine.

A 1,2and3 B 1and2only C 1,3and4 D 2and4

318



| 11.5 BIR55K

MA 1 ARAEN. BENETTIEHNEY

FACIEAR K 70 F 2 B/ NTA 72 ¥ cracking 2R BKBERIHAETE =i high
temperature AELLT catalyst {EFI N, RAEMMARIWIER S B2, LGV T HH RN,
2SR SEAFI T, TSGR —T,

R BEmENT, BRDFERERBRNDF

BKERE cracking 31k BUNDF )
KoFIEE —_— [Spt — BUSHEIR. &R
RENAHED 1L e gEF= 4 Hz

BCE A 2T CioH22 = CsHis + C2Ha
WA HERTHLERE, YR, FRIEBNERSYEHAD .

kT RS R PSR, RO —FRTRERI =&, TRRITEREER R X — 17,
CioHo FIHZ BRI K CoHis'5 CoHao FOR —F 0 TN AR Y B, J8 T2, 7018 fractional
distillation W% FHERAR CAFAER 70 70 7, AR BRI, B F“long-chain molecules made

into short-chain molecules” W A8 %1244k,
FEYEEERE, ERRATmE, S ARERNGUE,. W, telgEAE S H, BERAS
BRI R A S ESFIE, A REERTE P 2B T S BR il s — A,

RUWFYIRILUAE, ERMIEBLATE

—HAHE CioH22 = CsHis + C2Ha4

IR+ 1E12; 10C. 22HIRSE

H—HAS CioH22 = CsHie + C2H4 + H2
ER+HIERE+E; SWRIEAFY
“only alkenes” {BEMATREHIRRT , SEEEAE,

YRR — AR bR EER, AR ENATREA S, SRR T 41,
F—XEM CH B THE, CHJE TR, Atk cracking produces alkenes”A] PAIEFf, TMi“cracking only
produces alkenes™$f15%, 2 3 XH 16+4+2=22 1 H, H, AN E, FEE only HE—MIERTERIKAE,
REM& 132,
Nt LB, BEREEI ARG TR, BORREGE AT BORIE RN 7 IR RIERIR &Y
5HAM E SR, XAEREIE R REE IR E R IR E 2, 35 REE P, 30 petrol 4%
SRIREY, TReAEMNUMEE —ME—7 T
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A AR BHYRZHRDF, ERERRSHY)

— BrEHEkTIE
RIHELTAE _— AR 04853
EiE AR SHREER 21k

FISRAHIN R A S

BiSKFORFE R E RIR IR, RN — 7 FERRIN SO ERATA Y,
7 H [A] one reason, FE%&% “the products are more useful”5{*the products are in greater demand”, P55 N T
JFEVN " RZEREER AR, EERA RN BN T 2 EGIME, BN, f5r s

ZIRIMAH B T HIR SRR,
HIWT= A S, SR E 2 FRIR PR, EBEXRRR
CsH,s > CsHy, + RHEI=Y)

NP 8C, 18H; CHIFZY) L2 5C, 12H, FIRIRE TR HEARAZY), 2 HIMZE:
FlxC#Hh=8-5=3
FlRxHEH=18—12=6

F AARENF=YIR] N CHeo B R VIRIE 2RI 2, %0 T —FRE FERE IR,

AMREFEY) . FoRbR, BEE, RRYIERESE
CsHis — CsHiz2 + ?

FixSFIE 2518 BE—IE
8§-5=3 18-12=6 CsHe
EFR3TC EFHE6NH M EmEEL

E1%: 5+3=81C; 124+6=181PH, ZHFZEEF T

BT A TN R T B IR 286 F R R 7 SBORE BRI R 5, B ARAT Y,

4 CHBO R 5E R 5
C8H18 = CSHIZ + C3H6
FOEARN 5+3, $E84; BE 12+6, $k 1841, Pl S5 MM, HikR CH,, BEBIIER, 4

K 20, TREFESZ, MBI BT C. H, A] HEBRBERERZ 1 AR ENH G

Bl ST ST il s PRI AT A T HE o RSN, TR
TNy ss o BRI ERS, WHRIN~FIH 5 o

EE: B MR ROW; UL B A

320



FEIRAIK REAR I REIX — LA, T iAW IR 2B m R SRR sk T
J5Rl, FERERIUNG C 5 H, ¥ only,

(2025-May/June 0620/31 Q4(b)) -2 £
(b) (i) Describe how long chain hydrocarbon molecules can be made into short chain molecules.

Include in your answer:

*  the name of this process
* the conditions needed for this process to take place
*  the products of this process.

(ii) State one reason why long chain hydrocarbon molecules are made into short chain

hydrocarbon molecules.

fi#: () H CERHIE KRR FRBUERE D7, RIS REAPRN cracking (ML) o G ML

high temperature £l a catalyst, F[I &R M # L7,

A RRBUN I F, Ho T AEREE G S M, Walser B SR MR ARBIX — Mo RN S

alkenes 5 hydrogen, ~GE & & “short-chain molecules” i~ EH =125 51,

] PAE B SEREA]% . Long-chain hydrocarbons are cracked using a high temperature and a catalyst, producing

smaller molecules including alkenes.

(i) BN HMET MBS FEK: The products are more useful / in greater demand. {5213k 5 214
RHEA T FIHDER &Y R R,
BT ORI E RS, AR, SR, REsRERR; (s HmEA R Em, A5 i0EhE
E R why,

%S

1. (2025-May/June 0620/11 Q36) -2 £&

Three statements about cracking of larger alkane molecules are listed.

1 Cracking produces petrol for cars.
2  Cracking only produces short-chain alkenes.

3  Cracking produces alkenes used to make polymers.
Which statements are correct?

A 1,2and3 B 1and2only C 1and3only D 2and3only

2. (2025-May/June 0620/13 Q38) -3 4%
Which products can be formed by the cracking of one molecule of hexane, CgH14?

A C4Hi and C,H, only
B Ci;Hy and H, only
C CsH;only

D C,Hg and C4H4( only



A 2. M C=C LG MM FIBTRK IR

SEIN C=C, BHIWIHERINN. /e alkenes FHRIALEMNTE, =& NMEAILE, addition reaction
O i) FAFNEF AR T B —FEKERETT X, RNYSEER—ME0T, A5
fii t HC1 BUKE /Ny T ARIEETT XEN 2[R FESEEY), THXZBE—EL, By, Tk
C=C &N C—C, W MIRENEL —FBBERE, Al AR TR 7 H,

K AT Bk X I, aqueous bromine ZIR7K, & Br,, E2RFRMA, REFERXSZAT, MESRE
IR, EBHEFE, BERBIREZRTCE; WAGTER XM, BERE. colouress BT,
TRHEE,

RKFEERIRE,;, REEC-CHXMNIZFEEER

2k e & e
H H
| o
A o
I S
BT iR - Ti

MIRBBK SHIERE R, E@EF IR TS WENFURESG, RERR eI,
W53 7109 CH,CH, 5 CH,=CH,, MIAMHIRRRK, Jetodcmehete, nis AR, FEEMH; Kit
RIS AL, FEMRKEG, FREFRNENERS . H, SHAIERIEER; RREX 202
bR B,

HOPREE, P Br & 38 8 R —i, MO CH,=CH,H &, R C. H, {EXRUCNREE,; £
A _ESI— Br, 5% CH,BrCH,Br, Al 1,2-dibromoethane (1,2- —{RZ%E), P Br K H— Br,7>
T, D ERIBRA I i+,

RINAG: P Bro s R IR EAIAR ik

| | + BrZ AR H—C—C——H
A - Il

CH2=CHz2 + Br2 — CH2BrCH2Br
BT N, 8 MmMIZEIN—%C—Brig,

PSR T SR BRI 2, JiSk LTT R, HEN MR 2K B At
REIMINRIEEDS C: E2 N H, 17 Bry, 55— C, &t 454, 80+ CH.BrH C Ml H
SR KRR, BHMEN Br., WRMARE C=C XM Br, MBI 4 @0 H#E; RME H, WER
1
NG, FFERMMT], P YROSEE. hydrogen /2 H,, nickel FIFFS2 Ni, ZJf5 S AEBR LT

TER NRA, REEASHmgE, SPMmsHE 1 H:
CH,=CH, + H, = CH.CH,

FER LN ethane, BRE SR, NERAYHIRT—HRT.
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SR METRE, S MREBEZE—TH

H H . T T
£ By ]
| | + H2 ‘E%N”’E'ﬂful] . & & -
H— C=—C—H° |
H H

CH2=CHz2 + H2 — CHsCHs
IRk, ZEEM, HWEEIMAS.

M IR e 2 disk B R R R, A= YIRHT R 2k B A,
P CH,=CHCH,INER, HACEEAEERW Mk /5340 CH,Z—> H N CH,, H1iE] CH 22— H i{Hh
CH,, Afi CH,AZ, f“¥) CH,CH,CH,Z2Abt. CEh% 3, HEH 638 8, SMA HW&,
MZESE, KPR H S OHFEN, FYINEE, steam FR/KIRS HO(Q)o CIMIEMIEMFINER RS2
SRNL, TERCBE ethanol CH,CH,OH, ELEMAT=YIIN, AIHUKEERAE—D HAI—D OH: AU — Ui
CH,#% H N CH,, 53— CH, % OH, Bk A EAs B,

ZENNAG: HAOHENRC=CRYFM

BRAE 1T | |

CH2=CHz + H20 = CHsCH20H
FMRZE; XBERGRT AR, FRTFARMNE,

T FE R TR AR 4L ik BT BRI, HEAF MR-k B A s,
JROIER 2C. 4H, II—637KM) 2H, 10, F¥IRNA 2C. 6H, 10, CH,CH,OH 1845 &, HHEHENCH
VY8, OE C 5 HMARE, LA 0, JRILIZ—1 0, RAIFBMARBIX—LKEM=Y),
Fr A=E A RE R R G AR B
JFAEEPS AN E, H A OH BIRCE 7 st ] RE4a AR F“Y). )% propene N CH,=CHCH,, X —iii
ARV CH,, B —¥iEH & CH CH, # OH #&K¥m. H #&H1(Al, 15%] CH,OHCH,CH,, B propan-1-
ol; &#H 5 OH WNIE, 15| CH,CH(OH)CH,, Bl propan-2-ol, 45 MA# OH i B ECFH/ N — Vi
o



ARG EE . OHAEIERIGERE—in

H—C=C—C|I—H

H

+ H20(g), BRMEWT; RC=CZHNC-C

4/’////////’ \\\\\\\\\\\»

OHERIRC, HES—IR HIZRIRC, OHES—iR

H H H H
propan-1-ol A-1-F2 propan-2-ol B-2-%
CH3CH2CH20H CH3CH(OH)CHs

PN XFRRPFATREI R FiERE 2 AR R, AR ESRAREE IR0 L E, SRR =1 2R A
SRR

BN GEIHE C: EfAk . 5 C. HAT O, HPUZH; o FHE—1 H, MES N2 CH,O,
ZHIAE OH 2B Co # propan-1-ol 25K B /e8I, (2Rl —FhZER:, TREERIE YL _NER; $
Rt OH ez E] Co 1 H 2 two possible products N S iX s, THELFEHRNE —EEF &,
Wk E R REE, AFRI S M, but-1-ene (T-1-4%) > CH,=CHCH,CH,, Jef£E Y C 1Y
EEHE, ERAWNA C ZRIFNEZ R, FHor WS H 5 OH; AimlEAH CH,CHE AR, 15
#l| butan-1-ol #1 butan-2-ol,

T-1-EmMES: mEREE, 25/MEHOH
H H

i
| ]

+ H20(g), BRI, RC=CZEHNC-C

«//////////’ \\\\\\\\\\\$

OHIZEXRIRC, HIZEZ—IF HiZKIRC, OHIES—IiR
H H H H T
. P S
H—C—C—C—C—O0—H || | |
I R
H H H H H H H H
butan-1-ol T-1-E2 butan-2-ol T-2-B2
CH3CH2CH2CH20H CH3CH(OH)CH=2CHs

PN SRR AR RER R R 7T 30 AR F R, A ZSRA TR AL LB, B4 B9 2 HR s 1 FgE
BEmE
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OH %% 1 > C i, Kifdf CH,OH, %521 CZ CH,; OH#$E 21 CHf, 251 1M CZCH,, F21C
A CH(OH), &Af/=¥#8A 4C. 10H, 10, 5 CHI H,0 W&, AHEHE OH #E2IE 2 3 > C HIAUIEA
BRSNS (EEISEIBERFCRINGE, i A ME G — 5 B R 5o

=R AR IR EZR, EFEREARRIGAE, RN Br, SSEREEM D H, 2424 H#1 OH,
PR Br 262073 HIFETE RPN MESE C b5 B— Br HZ— D HET 5 —MinsiAHHE, he
ZRFTR Brye BN RGEZEMEE C. Hy O, Br WAL, BN SR T, B AR AR TR
0711 5 755 B PR AR A 771 46

IwIEE ; TRKH 5

7S H LS, = 5
BE: C=C; Birtn; Jofh; ] Ni; Ibt; R, LB

FeHFR C=C, BUK C—C Ja, fTEWN MK L7 51#E A Br 5 Br, H5 H, 8(H 5 OH; fREJR
REBZEIFRETN C PUSREE, B S A N KB,

TERR)  (2025-May/June 0620/12 Q34) - 2 4&

o ZJRNNH I LT, =4 ; Tl

Three hydrocarbons are separately mixed with aqueous bromine.

Which row gives the correct observation for each hydrocarbon?

H H H - H
| - \
H—C—H H—C—C—H c=C
| . / 0\
b H H H H

colour changes from
orange to colourless

colour changes from
orange to colourless

colour stays
unchanged

colour stays
unchanged

colour stays
unchanged

colour changes from
orange to colourless

colour stays
unchanged

colour changes from
orange to colourless

colour changes from
orange to colourless

colour stays
unchanged

colour changes from
orange to colourless

colour stays
unchanged

fif: FeHANE=EN, E—D CENNH, 2F5; £ C DUREMEEN b F=1
C ZRE N, B,

Flt, CEiERiifneE, el MNLA 0 T A ERKRE; RS C=C, SR, FrABEH orange 4%
A colourless,

ZHINARIN A, A2, BEET, A CBITYIA, & C, TRERTE—YIEFEFIN S MIERT,
WARERE colourless FERLH 07,



Y (2023-May/June 0620/42 Q5(c)) -3 4k

(c) Propene undergoes addition reactions with steam.
There are two possible products, A and B.

Draw the displayed formula and name each product.

displayed formula of product A

name of product A

displayed formula of product B

name of product B

fi#: PIIRENEERIN CH,=CHCH,, 2532t H 5 OH, JEil C=C ik C—C, JFERII=AS C IIRIRAHIZE,
R R AR, Bl DA PR E 7T

55— R OH £ 2K i C, 8 H 2|+ A C, 5% CH,OHCH,CH,, M 51T OH [ — 4w =, 2 FR/E propan-1-
ol, 55 —Fhi H K. OH &+ [A], 5% CH,CH(OH)CH,, %/ & propan-2-ol, XJ M ) 5¢ ¥ U0 R :

RGN ERE: OHAHERIERNE—inR
H H H
D T
!

+ H20(g), BRHEWF; RC=CZHC-C

/\

OH#ERIRC, HEES—in HEZRIRC, OHIESR—im
H H H

H
H (|) H
H—C—C—C—O0—H ||
| | H—C—C—C—H
bk

H H H
propan-1-ol A-1-E2 propan-2-ol A-2-E2
CH3CH2CH20H CH3CH(OH)CHs

PN AR AR TR R TRORP SR, R ERA AR LI, R0 2 TR
E@Hjo

M AIE FIXPREEH, HAESE NS XMNAR, Al B BT, &4 C MAIAKE, O

W%k, H—5%; WaNEIE CHOo BT 4 53505l REP NS BE FRIT AT  IERAS B AR 448, U5 A9 T

KL displayed formula; 8 [F]— MR 2E5 B G L ASAG BP9,
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ABSE i)

1. (2025-May/June 0620/12Q35) -1 4&
Which compound is formed when ethene reacts with steam?

A ethane
B ethanoic acid
C ethanol

D poly(ethene)

2. (2025-May/June 0620/43 Q1(h)) -1 4%
A list of substances is shown.

aluminium oxide calcium oxide chlorine ethanol graphite
nitrogen oxygen propane propene silicon(IV) oxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(h) is manufactured by the catalytic addition of steam to ethene
3. (2024-February/March 0620/42 Q5(d)(ii)) - 3 £&

(d) When but-1-ene reacts with steam, two possible products form.

(ii) Name and draw the displayed formulae of the two possible products.

product 1 product 2

displayed formula displayed formula
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4. (2025-October/November 0620/23 Q36) - 3 4
Propene undergoes addition reactions with bromine, hydrogen and steam.

Which structures represent a product of these reactions?

Br H Br H Br H H H H H OHH
PR S0 VI VIR S0 VI VERD S VI VID 0 S
Vb Vb Vb Vo
1 2 3 4
A 1and3 B 1and4 C 2and3 D 3and4

| 1165

A1 LWRERBSZFEKENERYSE. RREFMAR

PSR B LHTRERI 2B, e iE kLS5 45, ethanol (ZF%) AI4EHIZE CH.CH,OH, 5k

C,H;0H, $H—245I{2 /2 fermentation (REZ) : FHIZEINE glucose IZKIATR, TERER} yeast TEHE. XA EX

MIZAE S, i 25—35°C, LA RN JRES — SR ALhk,
HENER T 1U2 CH,,060 ARBENE RN N :
CsH,,0s = 2C,H;O0H + 2CO,

BOYEEER 6 > C 7B 4 DI COARY 2 4; 124 H REF AWM ZBE, O #ith~yiH, B
BHEMS SRR, ARECEERE 20T RN ELBITRAER R N )

KB AEREKERELEFG TERZE

JR#L KEEFMH FERSY
BEVEKAR % ftyeast ZEEKBR
aqueous glucose 25—35°C BHECOM
CeH120s6 fREES ZIATEE KR E

CeH1206 = 2C2Hs0OH + 2CO2
RESEREKIE; BEESSSFESTIEELEEN,

FiSk TR = IREE S N, AR R H n] AR REL, AR B B RS R TEAER R N,
T —ANHAVLBARE, 7'E 30°C, (T 25—35°C Z[H, 100°C FHAEIE: SRR EEE, B
BRI REEIX — B R WU I, TR KA [ N2, IEZEHH absence of oxygen; ARSI AT HEE
YT, TRETRHIX —2% M,
BRI OIRBEIL KA, ethene 5 steam J b LA TV 2572 300°C. 6000kPa BY 60atm, DA

FRAEALT; JEH DABRER HPOLTERI T RNV AN:
C.H, + H,0 = C,H,OH

ZIR BIREP A T, AERNY, BERAMTIXN RN,
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[ExL SAVETS PESER
ZI&wCaHa 300°C RENDBZER
—_— —_—
#ZSH20(g) 60 atm=6000 kPa KR NIEREIF R
FRIE{L

C2H4 + H20 = C2HsOH
= BB HPOLEBR LT, REERNY), BEEFAATX—KE,

BiSkF R LZRPRLER; AT S TR AR S, RERTERHEMHFERRTE.,
R INZR A SRAERE, 2 B3E 300°C, 60atm, acid catalyst, FREFEATER 30°C Fl yeast i >k, A
REHE Haber T.ZHY 450°C, 200atm iR, R ATIH, —did [ W8S R RS 2 i, B CiEfE
AR R JFARMIEAME
P, SR —TH BN R, AR MY SRIERIRE, FORIATEAE, RAIREEAN; (B R
18, JEESAE, 1S CEKIERER. JMKERR, FTAESA, SRR mikal; K2
B e A RSB R AFERE S I & 20K, 1 AR A THER £ A RS AT AR,

EEARHIZ BRRY PSR BR L, STl EbARINE —— XM

b1 IHE+ESR
[R¥ BERE. EYRETBE I REAMBRETABE
HEESEAH wig, BEOH IR, BIES
SIVESES 25—35°C; B8; TR 300°C; 60atm; EafEfk
FRiS B2 KB, BEEDS EmiRa, NESE
RS I%E RECEERIE; #BtFEE RERE, #eEigEERRS

BT EMBEAENLLR, FETEEDBIMFEE100%IE,

G—FEER R ; BT A MR R AT A A A M 55 0 T A B T
A H [ ZARAKE TIPS, AIE<ge e flr=miga, “HHEZREE BRI, FREFENAFifiidE
SEE YRS <RI E AR I 13X B bR AR R i S 2R, =) At A P SRR ] - i 1 s o LR Agl
b FERBRE T2/ HAREY, FREE R,
REELERSEIREY), IR FEESE, JES5/KEE, SRR RN ZEAG IR — e 3, 7]
I R 22 AT 5318 fractional distillation: JIEN=AEZES, FHREBINERE & CBENEN 7. 7 EidE
AEGFTERER, FTDANRERI R BRI, SRV N E =52 2 FERE,
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ot

MEREEREYBISZEE, EFREN

A EER paj: WERIB )
ZE+ok+EAR N T Tz

NBEHRES; TRIBEBHEKPNIE,
ERMBHARTRIEKS BT FRERAE.

FiSkFoR B IR, CEERUKENS, RREFISAUE EN1 Y BORIS EAFIRIA S I
— I REER SR, ZEEHAYIE, B8R ATEY HRER BRI ER, NREFNSEIAICl; FEt—P
b R, 7 HE#R purer product IV “4R4lBIR], REES RBORZLBA 100% LI, i@

TR thA 7> B Al IR,
ZEERIETET, WATERARL,  solvent fEAFBIEL MY BURMERIIUA, ZEERIH TR EERL, RESE

57, fuel HEHVAGRIULAIRER, ZE#522ed: i CO,55 H.O:

C,H;OH + 30,—>2CO0O, + 3H,0
ZEEMFMAE: BFSHE
a7 solvent A% fuel
IR YR ARE WRIGIGR, 1R{HEEE
BlaNRELERL SFER D C2Hs0H + 302
AR RERERFLEY — 2C02 + 3H20

NSRS, bR AR, RHEEL
Bl mEse 2R b 21 CJe4h 2C0,, 6 N H 4 3H,0, Rt 7 100, MEHCEAR 110, IEHt 6
N0, H 30,888, XFEEIF, TENERIN, BRI EIEM, TEREAEX MR [F
—FR) R AN [ IR AT B A R M i

KREEH KB, e L FE H 4 o CIF/K G AR s
RG] , A B, CEERRRA & Z il .
R FENE, 25—35°C; MERE; A/ 300°C; 60atm BY 6000kPa; W2; A7, BAE

%
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e KBRS R INZRS, FARNIRE, R HAeFIERSEM; s miAL S, i
B, HE, AIEAMAFERE N RE T L,
(2025-May/June 0620/21 Q35) -2 4%

Industrially, ethanol is produced by fermentation or by the reaction of ethene with steam.

Which row is correct?

fermentation ethene + steam
A uses a temperature of 100 °C uses a temperature of 350 °C
B needs the presence of yeast does not need a catalyst
C slow reaction fast reaction
D high yield of ethanol low yield of ethanol

fi#: HZE— D EHERIE IR EMS, A EEEET 100°C, @H T 25—35°C FEVRTERE]; MmNz
SKERK 350°C, WARFETRES Y 300°C, HEFR.
B R P TR REREIERA, (H MK SthFRZRR I, T BA“does not need a catalyst™#i 15, C fEAZEEREIR
NG, JIRKERR R, FFEMFLTZ, .
D AREVEIX M 5% TV B L S ZR A 388 FH AW, 7K & A AT I8 Sz N BRI SRR s Al R IRV U RHTy AT 776
I AREMEIE B YRR SRR, WAREIE R MR AR A Al R S 7= RIE N — . RIHIE ¢,
73 AJE slow reaction FlI fast reactions

PSS

1. (2025-May/June 0620/41 Q1(c)) -1k
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane
nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(c) is manufactured by fermentation

2. (2025-May/June 0620/42 Qi(e)) -14&k
Using numbers only, state the:

(e) typical temperature for the fermentation of aqueous glucose in °C

331



3. (2025-May/June 0620/22 Q36) -2 4k

Ethanol can be made by the fermentation of aqueous glucose and by the catalytic addition of
steam to ethene.

What are two advantages of making ethanol by the catalytic addition of steam to ethene rather
than by the fermentation of aqueous glucose?

A faster reaction and renewable raw materials

B purer product and faster reaction

C renewable raw materials and continuous process
D

uses more energy and forms a purer product

| 11.7 BB 5P

A RIEEVMIRNEESY). ARS5HE

AR ST ST B A2 IRME S R+ 1H, ethanoic acid /2 ZIR, £544f&E 7\ CH,COOH,
‘BREHAICN COOH, B E59IR weak acid, TE/KFHHREGH 77 FHEN H'S CH,CO0; XN E T LRHIE
ethanoate ion, S9ER{/yP] ERHEIRYE, BRIEAWE pH /N 7, HEEMFE ORI,

B R 2R ; COOHARM—MHA] LA AA]

CHsCOOH = H* + CH3COO0-

Q=—=0O

5582 RBEBDERDFEE
EAMEARPH<T; BBEARTI

s
—m—Q——H|;

55 REEEE; R/ RBEAERPERRZLD, RIS,

FEMZZREFRIF A COOH At REAMIBRME IR, I SL M BEE B, RRRITE S FHCENE T,
— I ENIKIER pH 7 3, H HSWEREH CO,, W E BRI N, AT HR., R, B, &
BRI LFP R, JRIRTF & . SRR, REIE T /KA 8 AME—HHA S M AE A B8 BRI BR MR IESE, <557
EHk LR, REHEHAE pH 5K 10,

R5&E. . BRI AR, ZBR5%: magnesium Mg RV, ERREBEMET;, SEAL
N sodium hydroxide NaOH RN, A ZERINFIK; 5HE (1T )copper(Il) oxide CuO RN, 4=l L BRI
(IDHFI7K, ERAH ethanoate KB LR, BEAVEKRE S — RN,

ZIRIR CH,COO T — M AT, FrbA Nail— P ZMRIR, 5 CH,COONa; M8 Cu2 it N M ZIRIR, 5
(CH,CO0),Mg 5{(CH,COO0),Cu, &SN 2 {EEEN ZFRIRTTNIR, TREREERE O B8 X Mn.
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FHIETHF—RNY), BRERUINEEMTA

BMg: EAER
2CHsCOOH + Mg — (CHsCO0):Mg + H2

th: ZBR%E magnesium ethanoate; BEES

SEMNaOH:
CH3COOH + NaOH — CH3COONa + H20
£h: ZEETh sodium ethanoate; BEK

SIFR(11)CuO: WMEE LY
2CHsCOOH + CuO — (CHsCOO0)2Cu + H20
£ ZERFA(11) copper(ll) ethanoate; BAEK

FESAMA 2 TR ZERIR CH,COO™; M2 B Cu FFE N N—1 2 K FEA,
H RS Mg R, B Mg TR Mg?, FRZ M~ CH,COO-, Fff ABX 2CH,COOH, M MERM: H ¥
B— H,, e
2CH,COOH + Mg — (CH,CO0),Mg + H,

i3 — IR NaOH, S EsHrHI W), OH SERIERY H FZAK H,O:
CH,COOH + NaOH > CH,COONa + H,0

R, FEEIESAET=YIE B Hyo

FRIEARIREE, ST 8k, carbonate /EfRIRER, BIANEKEREN Na,CO,, WRERTS CaCO, ElN1S L
RN, BROIRER Z ANEAERIKAT CO,o PIMIEREISGE,; & — PR IRIBARE KK, ZE MR
BJE CO,

MEREIBEL . S UMEREBNIANER

2CH3COOH + Na2C0s
— 2CH3COONa + H20 + CO:

R + WERTN — ZERIM + K + &Ll
AISE; PEMCOA BB BERRKTIER,

Sk FORR SRR B ; AQE B SRARIRE, Aok — R COM S,
5 Na,CO, NI, M NaFTmEMDCBRIR, KIE 2CH,COOH, 5% 2CH,COONa; MRYERIP HFI
PRERARAT— O # H,0, HAR C. O Ml CO,0 #5728 CaCO,, #HEXN(CH,COO),Ca, HARN H,0 5
CO,. NHEIIRS RN H," B ES S BIRIRER,
IERNRTHITRCRR, WHIBIRSEEZEN N, H acidified aqueous potassium manganate(VII) (FR{L. =
MIRHKIZR, KMnO,) MR, SR N IR, JEERERR oxidation, FAFIHIEK ELZH
AT, AEFRAAFIB RS, S OB R NS RIE R,
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ZEWRENNIER, AUFINRBEE

0]

H

| ho#k, ERIEKMNnOa |
> H—C—C—O0—H

L

Z B2 CHsCH20H ZBERCH3sCOOH
CHs3CH20H + 2[0] = CHsCOOH + H20
Rz ZEEL; BRIIR: 26— £,

[0 RAMFHR AR RARE N FTHRIREE S, FRRRAFIRERGEEEE T KMnO N &R,
Ji £ CH.CH,OH ZZ % CH,COOH, k&2 E MMk, S5Haghn 1 5 & MIERR 7y, Al Ak R R
o #H RV EGIRI, 5850 [ oxidation; purple to colourless”s [O1/Z BRFEH M2 fit
FULMEHIE S ; AESRIE KMnOLMIFTA B 5 [ M B AT RITA REE XA,
il 2 — i, ERERR. REMEEERARM PRABEEMNIIR, AT vinegar () #Y

A=, IXHEM oxygen O SMIR N, SR A]E A :
C,H;OH + O, = CH,COOH + H,O

© SRERHEATARE A R C BT R R R A I A,
RS MEMNESEETRR

25 M = ME,;, B
AENE B2 g
— —
CeH1206 C2HsOH CHsCOOH

HIESET: C2HsOH + O2 — CH3sCOOH + H20

FEATCR AR AL, #IBOARSATRERS, PECABINTRFART X,
FEf AL R B < LI AR R IR, B RIS ERE, 25—35°C, B%; EEILHIBE S AR AL, 77
BE . BREEMAENZS, ARSI RHEFEL,
AR el BEE. &EER. I CH.. 4 C.H,OH #RREMGE, (HE B & RIFN
AN, FERATT, CHA CO,, HHEAH0; ERIETEZDV O, BREME D FEREHFHIAR
JEFs
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B, &EHENIIFEREESHENO0

ZJHEC2Ha 2C0O2 + 2H20 =302
FYE6TO; MARFE0TN0

Z B2C2Hs0H 2C0O2 + 3H20 {BEE30:2
EYIETNO; MEE®H110
SeHC. HEFY), BR “‘TYSRFH-MHEHRREFE R0z
IR ER TS 1mol KRR LSRRGS 721 CO,. H,0 L RE S, W 2R,

— 3 CIHH 2C. 4H 45 2CO,M 2H,0, BHEFEE 6 N 0; JIGEFEFKEE 0, FbAE 30,, JEERY 2C. 6H
45 2CO,1 3H,0, EFET 10, HIEAGE 11, HE 30, MABEIRIIGAEE 30,, ~YKE
REHIARRE, % BEZE,

— DN FHEJLN COOH, FhE)JLEX—2KER Y H A4 NaOH Ff1, A4 COOH iy O—H #24t—

MNERM H, —f7 NaOH i) OH AJHFIETE R —1n H,00 % [F—7FH M COOH, 52N —17+
XA NaOH, JEFE C _ERIEIE H AX—RERHFIRITH Ao

B NCOOH: —3FERREMINOH -7
|
|

H

HOOC—CH2—COOH + 2NaOH
— NaOOC—CH2—COONa + 2H20

FEHERNO—HPNERM S, FEC_EMHARZILA B NaOHAF,
1 molltbZE—HEAXI N2 mol NaOH; b4 ERCOOHMEURE .,

0]
||

H @) C

0]
||

C O H

HOOC—CH,—COOH & i /NBEL, TiSHER 1 H AR H AT R AN N S IRE LAY B IR, B R S H s SR 5L,
ER RERE A 0.020mol, HNFEFA COOH, 522 NaOH %) i A & A2 BRI R 1 «
n(NaOH) = 2 x 0.020 = 0.040 mol

# NaOH K £ 0 0.100mol/dm3, FIYIFRIIERR DAIKE, 1SRIFFIARAR, X B n #l c XN NaOH:
=" 20080 600 dm?
¢ 0.100
B JEHa cms3:
0.400 x 1000 = 400 cm?
i 255 COOH, K NaOH )i &, FERDAREIFHATIAN,; FEE EREERINY R EFR NaOH

TR TR 2

RS Mg F74E , SRR =4 ; 5 NaOH % il o Mt KMnO,
AL FER, Bt £y o M COOH MR 1mol 7 mol NaOH 2 & H I,
%% H,; CO,; ZERHN CH,COONa; 7K H,0; £fh; Jiff; 2
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BB —RNYIZESE. WL EmIRLE, FIEIECENS M SIAFIE G T, HELK
COOH & NaOH Ltfi], FH n=cV H#eifr, %% C. H. O FlE,
(2025-May/June 0620/12 Q36) - 2 4%

Which statements about ethanoic acid are correct?

1 Its aqueous solution has a pH value of 10.
2 It reacts with metal carbonates to produce carbon dioxide gas.

3 It reacts with magnesium metal to produce hydrogen gas.

A 1,2and3 B 1and2only C€C 1and3only D 2and3only
R 1. CROKISWERYE, pHR/NT 7, 10 WIEHRME, A AR,
2: R BBWIREE N 277488, JKHI CO,, 1M, 3: ZMRE Mg XRNEIR B8 SN ™A ZIREEN H,,
ERo
Rt 2 #1 3 BRAZ, XA Do TERM KR M AVSAEARFE: RS CO,, &8 Mg 4 H,, TREHESRE RLIF
— AL,

(2025-May/June 0620/42 Q6(e)(v)) -3 %k

(e) Compound B has the displayed formula shown in Fig. 6.1.

|
O H
o—d "N
N/
C=—
/SN
H Cc=
/
o
|
H
Fig. 6.1

(v) Calculate the volume, in cm3, of 0.250mol/dm3 NaOH that reacts with 0.100mol of
compound B.

fi# . 5o Fig.6.1 3R COOH, &1 COOH HH— NERM: H 752 — 47 OH-H A, Kt 1mol B 752 2mol

NaOH; 737 FHAMESE C B H B AmX AN AT ELA,
F—F, W COOH FTEMfr NaOH, 3K NaOH WY & :
n(NaOH) = 2 x 0.100 = 0.200 mol
XHHY 0.100mol EE42 B YRR, TREE B X 72 FRREMERR,
F0 H %Ia%g H B HRE SRR, IREZYRIERDMAT, B AR E T A & B DA
n .
V:Z:mzo.soo dm3
F=H, BHZEKR cm3, & 1dm3ET 1000cm3, [AlH:
0.800 x 1000 = 800 cm3
BB N 800em3, ‘B 75 7 BIITEAE IERAY 0.200mol FlIHZK 800cm3, iR 1> COOH MM 0.100 B

HERIKIE, =SS0 — LR,
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ABSE i)

1. (2025-May/June 0620/21 Q36) -2 4
Some properties of an organic compound, J, are listed.

It is a liquid at room temperature.
It is soluble in water.
A solution of J reacts with calcium carbonate to form carbon dioxide.

A solution of J has a pH of 3.

In which homologous series does J belong?

A alkane
B alkene
C alcohol

D carboxylic acid

2. (2025-May/June 0620/21 Q17) -2 £k

Ethanol is warmed with acidified aqueous potassium manganate(VII).

Which row describes the type of reaction of the ethanol and the colour change observed in the
reaction mixture?

type of reaction colour change
A oxidation colourless to purple
B oxidation purple to colourless
C reduction colourless to purple
D reduction purple to colourless

3. (2025-May/June 0620/42 Q6(c)) -2 4k

Ethene, C,H,, is the first member of a family of similar compounds which contains the alkene
functional group.

(c) Write the symbol equation for the complete combustion of C,H,,.
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4. (2025-May/June 0620/42 Q6(e)(iv)) -2 4K
(e) Compound B has the displayed formula shown in Fig. 6.1.

|
0O H
o—d "
N/
C=—=
/N
- c—
/
O
|
H
Fig. 6.1

(iv) Explain why 1 mol of compound B reacts with 2mol of sodium hydroxide, NaOH.

A 2: FEDERHEHENRFSEER

FHEINEER:, HEEREER SR, ester 2lF; ATIREREES C(=0)—0—C, Bl—1 C=0
FINFE—A 0, XA O et — ik, RIRAIARIRZ C(=0)—O0—H, XHITET O &H—Ml#EH=Z C
W2 H, NREREBRIMNA O Bi— it Es,

FRIR carboxylic acid 5% alcohol TEANFA, FRAEMFIVER T &4 esterification (Bafk), TEREES7K; & K
WilR H.SOMEERMEALF, IXBRIIF RN, <, fE =R BRI & C=0 H7r 5 hE, £
[T C(=0)—0—C HIZEHE, FHAME HOo IX/NETEFSRAZN AL, ANER G ST TR R VAT,

B2 +ESTORES . (REMERIRGE, & RBSERHERIK

| |
H—C—C—0—H + H—C—C—0—H
) Lo
ZBRCHsCOOH ZEECHsCH20H
lT k. BREELLFT
H O H H
H—(|}—ﬂ—0—(|}—(|J—H + H20
! Vol

=) ZBZ Bsethyl ethanoate, CHsCOOCH2CHs

BTSRRI, RTTRE S KRR B IR T R TS A S T R Sk AR AT S

PACEER CFERB, BRI :
CH,COOH + CH,CH,OH = CH,COOCH,CH, + H,0
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FRMI{R B CH,C(=0)—, BEMI$E ALEE1E O J5 I CH,CH,; E\likEL 2+2=4, F=¥) & H5i%EHz, MY ethyl ethanoate
(ZBRZIR) . [RNABEFIKIF=Y), RIS E A AR B4 B A i B e

H e 5 CER R AR, 9/ BEH RFEFE . methanol>methyl, ethanol-ethyl, propan-1-
ol=propyl, butan-1-ol=butyl; /55 FRER &R : methanoic acid>methanoate, ethanoic acid—ethanoate,

propanoic acid—>propanoate, butanoic acid—~butanoate, H1 S #% R F NS 152, HEFRIKAERTH,

FERVSRX H . FoREEmRAVIZE, BIRREREn

butyl ethanoate

l l

butan-1-ol: T-1-f2 ethanoic acid: ZE&

xR BB +HERIREEAEE | ZEBTE. TRBRESKIREE,

i SRR MR A4 S B B S )RR ARG 72 Bl A X A7) B ) S 96 20 B
ethyl propanoate ] ethyl 2k H ethanol, propanoate & F propanoic acid; KRN Y)ELEESHER, HX
NYPNIR Z B, 5 RIS RN, B A& E =S N acid F alcohol, ASRERFSESZHR A IR AY IR 24 A0S
N — DL
e FRARIE ) B TR, SBCEHAEN, MR SR ENH C; I RIEES IRt EN 2
i Co FRALAER H,0, H/KAE C, Al LA R AR FK T i/ B ik A

F—MLEHBE KR propyl butanoatef B3 +4 ik
butanoate: ERHR4C propyl: E2iHR3C
CH3CH2CH2C(=0)—0—CH2CH2CHs

|
|
H
RKBSREBEFH. O, REEMEMRC; SREENT,
AR ARt C=0, THEERITAMIRIR TN, R N XILERR B IRA K IR,
methyl propanoate H'fJ methyl 4 1C. propanoate 7 3C, &1t 4C, G5 CH,CH,COOCH,: /&R
K=" C & COO iy C, GMEEHHK— Co NEEHRBIRAIEHE CH.CH, MR RIEK,
BRI E, PHRILE - PRBA T, N TENERRER—D, ERMN o SEME—1 C ZIF

E—RREE, RERESD CHIHEARE, O AMAH, HAE 4. 5 displayed formula N, CH,. CH,#
COO MG IR I N HB IR TR,
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1—-AMBYPRALE R ER, PILUAS X B 3RS

E&M: fREECOO— BEM: fREE5OMBiERVRRYE
methanoate HCOO— methyl —CHs
ethanoate CHsCOO— ethyl —CH2CHs
propanoate CH3CH2CO0— propyl —CH2CH2CHs
butanoate CHsCH2CH2CO0O— butyl —CH2CH2CH2CHs
EEBRM—1T58EN—1T, EEN—PO0—CHE;, FERER—1T.
H H H H H H H

E. butylbutanoate, TERTEE, SH8C; EAERAXELFIERFHME,

FrERHORER AR B I — 458, FRIUMNE T SeRoRi R BRIy B AR, B —H A mR K.
A butanoic acid 5 butan-1-ol: 2 ] BY CH,CH,CH,COO—, & {fi] Bt —CH,CH,CH,CH,, Z %5 N
CH,CH,CH,COOCH,CH,CH,CH,, ##K butyl butanoate (TR T Hg), MR5EI% 41 C, Bitsc;, LE%A
eI, M 1—4 A SH, FIEMEE, FREIERMIR B RE R TEIN
MIESERE R eSS, B BRI RIRFE, RREVE—1MRE C, Biith=0E—1C;
Ft DA B o BN i 22/ D S ke L E 45 =k, RTERRM. BEMUA% 241 8% 1+2 2L, 25t
N, REIEMNESERIE NS, ARG C. Ho O MIgHEmE 4,

MBI RS . e SEMNREELDIC

21taC BE4£3C BHACH—EE
fR1C + E21C FR1C + E22C fR2C + F22C
FL2C + E21C
H O H H
| |
H—(C—C—0—C—C—H
! -

PR SE: CHsCOOCH:CHs; RECE B AEEEMIAI2CH,

EITHIRER S, REE Y 2+2 X —PIREE R R T S REORIE A — R,
FAE— Oy POhkEE, PNEERMI 2C, BEM 2C, 1S2IMIPHLH CH,COOCH,CH,, #ZX%: FRMI COO ) C ELfE
Al2C B, OJ5MH CH,CH, 51 2C, A1 O JEHIRIEN H, MIBEDRIR, FREFIMES; & & C=0,
M ER A EE,

Betb TR 5 , A REEA , JEHEH fELEF, ethyl X5 , butanoate X}
VA o propyl butanoate £ Mk SR O A% C=0 3319 C 5EEMIK o

B M K, B (ANKRARER) ; ethanol £B%; butanoic acid T BR; 7; ik
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FOCHTFARE, JEHERR; MBI, FEJCE C(=0)—0—C, HOEHIEIFHNT H, &
JERIE TN, AEEH R = RT3,

(2025-May/June 0620/41 Q5(d)(ii)) -2 4%
(d) Carboxylic acids react with alcohols to form esters.

(ii) Butyl ethanoate is an ester.

Name the alcohol and the carboxylic acid that react to produce butyl ethanoate.
alcohol

carboxylic acid

fi#: Jo4 butyl ethanoate JRAHER 5T, butyl K H butan-1-ol, F/REEMIPVURR EHE; ethanoate i H ethanoic
acid, FRLIRERTTo
3 H % —F=/2 alcohol, K butan-1-ol; 28 = carboxylic acid 3H ethanoic acid, FIA=/li 718 H 244
HE,
A F45##%4 : CH,COOH 5 CH,CH,CH,CH,OH J& /% CH;COOCH,CH,CH,CH,#1 H,0, ~GE5 butanoic acid
5 ethanol, HAFZ1S215% — Mg ethyl butanoate; B[S SRR,  ZERZI R MR IR A

AERPY  (2025-May/June 0620/43 Q5(d)(i)) - 3 £&

(d) Carboxylic acids react with alcohols to form esters.

(i) Draw the displayed formula of the ester which contains two carbon atoms.
g EHSEWECY 2, FHEK displayed formula, BEAJERMIZE/DAREHHT 14> C, EMZEDH 11 C,
F AR RERZ 141 2,
FRME R HCOOH, EMIEXHEE CH.OH; fE A AIESy HCOOCH,, MY methyl methanoate (FHERFAMS), 1
El%cH H—C(=0)—0—C, M4 C #h=" H:
DR REVES . FRERFREEmethyl methanoate
‘|T

T
H C (@) T H

H
HCOOCHs; ERfI1C, EEMIIC, 2ZRERFHMEIESEE,

S5KIh C=0 5 C—O0—C MIERER:; fediiE H, 4114 CH,, EIEF B,
BRI C 7% H, WEE O, P o, HPYy&kHE; i O LALLM C; Ak CEOFM=TH, WP C. M
O, U H2HEH, BB RIEFENERE, HERTREFRFERSN; 15 HCOOCH, Nl /2 BT
AEEE K,
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ABSE i)

1. (2025-May/June 0620/21 Q14) -2 4%k
The equation represents the reaction between ethanoic acid and ethanol.

CH3COOH + CH;3CH,OH = CH3;COOCH,CH; + H,O
Which type of reaction does this show?
A addition
B neutralisation

C reduction

D reversible

2. (2025May/June 0620/42 Q1(h)) -2 %
Using numbers only, state the:

(h) number of carbon atoms in one molecule of propyl butanoate.

3. (2025-May/June 0620/43 Q5(d)(ii)) -2 4%
(d) Carboxylic acids react with alcohols to form esters.

(ii) Propyl butanoate is an ester.
Name the carboxylic acid and alcohol that react to produce propyl butanoate.
carboxylic acid

alcohol
4. (2025May/June 0620/41 Q5(d)(i)) -3 &
(d) Carboxylic acids react with alcohols to form esters.
(i) Draw the displayed formula of an ester which contains three carbon atoms.
5. (2025-May/June 0620/22 Q33) -3 &

Methanol reacts with ethanoic acid to form an ester.

What is the displayed formula for this ester?

A B
o H H
H—g—o—(lc—H H—g—o—é—é—H
.L [l
C D
H O H H O HoH
PSP SR VD S S S Y
) ) } Yo
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| 118 BaY

A1 HREAEESEST, BRRSYMETERE

BN T BRI D7, BAEE, polymer GREY)) ZHFZ/ N THERET IR
+; XGNPI monomers (BAIK) , S ethene &5 C=C, 1] PA& 4 addition polymerisation (JITEKER
) VS UGBS alchik SR B, EOR AR C S HHASERITHIE, JEAK poly(ethene), BIER M,

BRENKYE: BRIGHN—RESTEERT

H H
L HEZENT
H—C=—=C——H ﬂﬂﬁ%é‘

H H H H H H
| | | | | |
C C C C C C
| | | | | |
H H H H H H
— 1 EESET — T EESET — T EESET

monomer@itgia/\saF; repeat unit@KEEPIZEREZEREHIAIES

THREKEFN=HEG AT, WIRELRITRERSR; RSB B T
—/DNCIHE 2C, 4H, BEFF =" ZWmEoToiik 6 1R C I 12 H, JRFE R, FHFRATINLH
H,0, FUme AT AR, HIXERmE KRR —B, AREE B EMum S — D H, eI
Bkt ¥
HE BITE R HIR — R HER,  repeat unit NEFEEEIHI —PEF, WAREIREWARD T
RGN —HEZ BT N—CH,—CH,— TSN, X —HRAERSHN, MiRlEEREdES;
FESHMYT n BHIXHERE FZ IR,

—HESBTMGESHN, RREFERZRES

T T n: EEREH
C C REFIMINETF
| | i Ee
H H

= - n

NCH2=CHz2 = [—CH2—CH2—]n; EE 8T C2Ha, FEEENHIETHR4,

B _EFrA HERBARRmE Y, A 2R 15 S 10 SR IE N —H R IThY A i,
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7 H Z3K one repeat unit, S [H N FHER E5E C, SPEIENNH, £G5S RIESHE, 45 ZK three repeat
units, FREE M =EEA, FRHLNPC, n AFRRKE, FEANITENS N; —4H CHM Mt f~s
HE T n 2K C;Huno
AR R GV, SEERR C=C XM Co TERIHZIY : $:8] C=C; #eh C—C; HEFERELE
A C LR FERFEFIRN AR, MR EERE R —HA8E, A2 SMNFIRREE N X B 5E,
THEN T EISE BT EEHR SV £,

RGERE: FEROCH:BEREFRBB M £

H H H
I BEC=CHTFNC
H—C=—C—C—H
| R E SR TG
H
H CHs
| |
C C
| |
H H

= - n

RERE=NCHEHEHE; ENENCHsMIRE,

LR E B EG SR TR, 77 0A CHES S, R T INEREN R AR R B,
P CH,=CHCH, /X8 C N H, A C i — N H Al — CH,o BEFE CIPHMNTH, £ C
5% H#1 CH,, 1§%|—CH,—CH(CH,)— BN EFECH5ELG CRE I HEE, FENDNEEEA, &
BEREATI N 4, 7)Y poly(propene), A,
ZAFRIEE RN EE o, MM BN —ESH, ZHREMM AR ER C, CHEITES 2. 4,
6 NEHEC L, BB R AmEmHIAES 1. 3. 50 L; PR mRIAHEEERE, e R mE =53
B C, AREIE =" CH,2¥E/EHE =% C L,

BE=TMEEHT. EFBH, FRRE=1C

CHs

II—O—xI
TrI—O—T
II—O—=xI
TrI—O——T

|
C
|
H

rI—O—x

—MEEHT —MEEHT —MEEHT
E5E61C, MsE3NCHs, PREEHCARBRE; MinMst,

B SRAEL N E H Al — P A B TR D 88 ¢ MHMIBE, CHLOARVFRIMIBER S
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MWEEIGZBAKRE: “CH,. CHi CH,”, BEEFN—H, REHEE 4, SREN DT Cc s
BOERE, ERE S CH,. FTA 38 H AAAA S, mEiH oy DA CHLE S BIIRERN, CH B AR
—NCH=1MH, THREEBEA C,
MREVI MR, BRI C 5&ANMNE—REEHR, EHEERRTEEEE S ZEIHMELR
F4E C, B UANERINT AT AIESLHE, FHX—X 2z AR SR S OB, PO M R
FEX R €k, REA IR ER,

RIEBIE: BHeBEELEN, ER—MNERECIERMC=C

CHs CHs CHs CHs
| | | |
C C C C
| | | |
H H H H
wgimzc
EEESEEINAENFHRNEHEC

H H H H
B
! !
AP WHECEFH—1CHs: CHsCH=CHCHs, &#Rbut-2-ene,

ERAEKTEREE, TAREERRETN, LA C A2 RIARRATA YA SRR R
AN ERE C T HS CH,, KE 572 CH,CH=CHCH,, &9 Mk, ZFRITATZE but-; ME—u%EL
WHARAE 2. 35 C ZMHl, FrPA%N but-2-ene (T -2-4%). IXAEHME: PlE A —MH CH,, H—Ml2
CH,o JFEAEHRK K, THREEERESE—NER AR,
B 1] 5 AT SERE B TT, A REA H BAK[Y displayed formula, C,H, /2% ethyl group, £5#4 CH,CH,, %5
—PEFECHHE CH,, H—MHMAH, IREWHEEZ CH,=CHCH,CH,; &7 FAVUMK, XLHEM
BE—mmS R 1, Y but-1-ene (T-1-%%)o
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RIEFSCH: S5 CHARER : MR L MR RE /LT

CzaHs H CzaHs H
| | | |
C C C C
| | | |
H H H H

C2Hs@CH2CHs, HFAENC; B—F5ECHMENHo
H H H H
]

R

H H

H

SEEEE{ACH2=CHCH2CHs: MBXEIEN—imdES, 5Fbut-1-ene,

REYMEER] 8 & DA C,H, A5 ; Z3K displayed monomer 2 fEFFE C 5438 H,
JeAtl C.HJBIT A CH,—CH,, #ZAEFRAVIGE C 5% ; FHESD CH.5 CH.A Y H B —HEt, &5V A 4C,
8H, —/>C=C, HMLMy s, BHZ K “draw and name”l, IEFZ5H5 but-1-ene AFRATER
H, REHPZ -7,
SHMERERN 2, RERX—PIREEN LR G ER, 4 CH=CHCOOH [FINf C=C 5
COOH, % 0, KRR E C. HWE, #HATEE addition polymerisation, ZEALH C=C, 15%|—CH,
—CH(COOH)—; FRIEAMERZLEFCRMN C £, NEX—#E H T KK,

SHFERIEC=C5CO0HBT, MAABATRIEC=C
E{X: CH2=CHCOOH

0—H
|
H O=C
| |
C C
| |
H H

BEE85855. —CH2—CH(COOH)—
COOHXZEHMIIE; ArkMt:ZEREHERKNERERER,
C: 3; H: 4; 0: 2, ¥5X—8&MEE., EPminiEdsdsit,
Bt C=C (IRBREIN BA A PHARSH, BRENSHE FRRYCEY; SR, HEFERE,
B E5E C Y — 1 H fM1—1 COOH; /& F4E C MM Ho BEEIR T, —415h 3C. 4H. 20, 5

AR, B2FEH RN COOH Fl—1> CHATE R 24001, [RAESEIE MU AR A M,
BEHZEHN c—C b; MREEIAA—-EREETTE

346



ISR & H C=C 2Lk , AR EHRIR T o ~HNMHEE BT PNEREC; =

HE MEREC K D CHao JHERAIRING, JESRMIBEH I CH BT , FEHE]
£ H 5%,

BE: Cc—C; =HRYE; 2; 6; 3; CH,CH,
IEMA R C=C BUK C—C, PUMUEJRAILREE, MimpEEssd; HEEJLAME LA, &
FIER MR ERE C, E C=C, BREH CH,/C,H NN E Mo

[FIEAERP (2024-October/November 0620/42 Q5(d)(ii)) - 3 £k

(d) Propene will undergo polymerisation.

(i) Draw part of this polymer molecule to show three repeat units.

fi: JRBYAZ propene, &5 CH,=CHCH,, WM/ CHMDH, £ CH—1HHM— CH,; RERL
XA C Z IR g, el R AT,

—H B PR IT /2 —CH,—CH(CH,)—, 1 H % three repeat units, [RIIHIX —FA G HI =ik, 1§2N/NDESE
MEFE C, BFE—1FHE CRE— CH.:

ZHRFBEEHTT. NN EHEC. = CHsMgE

H CHs H CHs H CHs
| | | | | |
C C C C C C
| | | | | |
H H H H H H

—CH2—CH(CHs3)— EE3'R, MimfREBUELEHE,

AR w24/42/5(d)Gi); RSN, MIBE AR 7 Vi CHLAE, AT 4% H BAAAmE H,
FREIZTZN © SN E5E C 2E CARENERE; CH A= BIFRAEIER; & C K H RMNIRESETT 2,
BT ZRIENMIX =/ ad, CH.AIDHZEIRE, et B H &, W AREfEMimEr b H mBuHsE
HIZRSE,

(2024-May/June 0620/41 Q7(b)) -3 %k

(b) Fig. 7.1 shows a section of polymer Q.

e
T
H H H H
Fig. 7.1

e Draw the displayed formula of the monomer that forms polymer Q.

e Name the monomer used to form polymer Q.

fi#. B Fig7.1: B3 C HH— CHAM— H, RIER NMEAR 55 C 1E N —4HN, Pl
AR “CH, 5 H”,
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Efix—AEm S E N S e, AN c—C B h C=C, 15%| CH,CH=CHCH,, {8/~ CH,J8H N
2 C—H #, SeRERKR:

T-2-1F: B RECEE—1CHs

H—T—C:C—T—H
H H

CH3sCH=CHCHs; but-2-ene

SERRITAE BN C D H 5, TR BIEE A RSEERR R,
Fiac, THE2 5535 C 2, FTAAFN but-2-ene, T -2-4%, RN ZRIEE S AR, WE
ARRBIT
BIiEE C=C HMM C ¥ e ok, BB IEMER T -2-MRITK, BJ5%E but-2-ene HFK; MFIARVFH
ZRHAEA], HAUR RS, AREE propene, KINJEREVRIEM T4E C #0H CH,, MRAME
JEfE—MA A CHso

RS
1. (2025-May/June 0620/41 Q1(j)) -1 4%k
A list of substances is shown.

bauxite calcium oxide ethanol graphite methane
nitrogen oxygen propane propene sulfur dioxide
Answer the questions using the list of substances.
Each substance may be used once, more than once, or not at all.

State which of the substances:

(i) is a monomer in addition polymerisation.

2. (2024-February/March 0620/42 Q5(e)(ii)) - 3 £&
(e) But-1-ene undergoes polymerisation.

(ii) Draw part of the polymer molecule to show three repeat units.
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3. (2025-May/June 0620/42 Q6(e)(iii)) -3 &
(e) Compound B has the displayed formula shown in Fig. 6.1.

|
0O H
o—d "
N/
C=—=
/N
- c—
/
O
|
H
Fig. 6.1

(iii) Draw the structure of one repeat unit of the polymer formed when compound B
undergoes addition polymerisation.

4. (2024-May/June 0620/43 Q7(b)(ii)) -3 &

(b) Fig. 7.1 shows a section of a polymer formed from an alkene.

(ii) A section of a polymer is shown in Fig. 7.1.

CH; H CH; H

—C——C—C
I

H H H H

|
C_
|

Fig. 7.1
e Draw the displayed formula of the monomer that forms this polymer.

e Name the monomer used to form this polymer.

5. (2025-October/November 0620/43 Q6(d)(iv)) -3 £
(d) Fig. 6.1 shows part of a polymer structure.

CH, CH, CH, CH, CH, CH,

[ T U
BERERE
H H H H H H

Fig. 6.1

(iv) Draw the displayed formula of the monomer used to make this polymer.
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A 2. BRENERRE, BhERESERLEN

SEERBNN D RERSERE I, _E—hpk R & C=C; 1X—3& condensation polymerisation
(45%%) W BRI LERE, TR FRIRINIEEKE N T BREMMIRREZEL, —DHIK
TENDNEEREREHA], AR R —UEE RN — R,

diol 2 —JCHE, S MEEZ OH; dicarboxylic acid &2 —JCRIR, =M COOH; diamine 2 —JCl%, &M
N NH,o NH,Y amino group (&3£), — P NIZEMNH, i@ E = KEERREZE, d-FRr MmN, =
TREN D TFHEWD C,

EMMIRERIKHE, BIANIE RN EIENERSAL

—7tEz diol T T
H—O0—C—C—O0—H
M EEZE0H |
H H
—JT#RER dicarboxylic acid (|T I|1 T (|T
H—0—C—C—C—C—O0—H
M- ~COOH |
H H
Z7th% diamine I|i T }|1 T
H—N—C—C—N—H
- ~NH: | |
H H

M di-FoRMANBRER; A BRI IR SRR S, XERBRS ORI, REREENTSERERE
MfE— kL

HOCH,CH,OH M¥i#fi/2 OH, AJPAMMILZ5ER:; HOOCCH,CH,COOH M¥i#l2 COOH, tAM

RMEBAL, MHEEZ R, CH,OH RA—1 OH, REHEEIXFMuNGTES T B R EAE R AE, IS4k

‘BHEF, 1 COOH MY OH B B EER B REH,

BEERE BRI, SER—IRIERSRE, —> COOH Hf) C=0 {##, EAM OH S5 OH L/ H &k

KIERK H,0, ¥ FIRM C 5B O %E#;, 155 C(=0)—0, X/&EMAREMFIE FIRCEE, #BEA

HEWRIIE =), ERIEIDR ML,

B RERFRRIX—0 T HERRE R, RE2HUNTNETFENE; B2 — Mg rE, AREEY

BIHE AT ARE, BRI, REER— AR B R0 —5
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R —MBRiERE . BRIR(HOH, BRIRMHH, SH—HK
RBARI D FE—RERLHEREHE
O

I
:'_C_@ T @_O_D P R 1

H18H20

@)
||
—Cc—o0—] ] + H0

FYIEZAN—C(=0)—0—; REMOEZEMmELR.

BRAR D FHRRER, WHESHELE, BESER AT EARE TN, PSRRI AL — D%
AE,

MMFEHAMN 0: —ME C=0 H{RE, —/"BE OH #EAUK, MK O BT, TE/~¥yriZmml C FifEl

HHR, TrEMER. RGN O #RMlilis, HAREIRM C B R B MR E T IR E R AT O,

TIURRE TITRE NS, TEREERR, polyester EEREHE, FIvHETRE AERIER C(=0)—0, — 1 EE

BT E — I RIMGRE 5 — iR SR R <FRte 2 AR R BUKER 7 Ja EEREH TR ). ZRMAEE

BT, SEE M ORI S P OIBEMER, MREFEREE R,

—oER+ ThR . RETCRERERE, 1REIRES

O O O O
| I | |
-c{}¢—0+ FO—CH }C—0—- [-0—

— T EEHTT —NEERTT

kR BRMEREL; BR: BUMESR. RITESERTHEMER,
BMNC=0FRE; BTRROERMNM; RIMNRRIFRYUAL,

B RMHsEISEE YT, ARSI T E ;B AR A R
HEIMNER: C(=0)—RMIHk—C(=0)—O0—EMitk—o0, X2—H; B HFEE —k, SN, H%
Hi 0 # F—4H C(=0), TEHE—MEEER:, REREFD C=0. BMHE O SWuRESEH; THEH
Y771 Jo HE AT A JE R AT B R — 554k
Bl RE S heiE R ER], £ C=0 558 N, amide linkage ZBEIOERE, A TTEE C(=0)—NH, —JT
PRI —uf COOH 5 —Juh&i)—im NH,ZERZ, BRI OH MZm— " H 4k, NIMEES—1H, FHiE
B MIEE, =530,
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R — N ERRRERE . ERRYOH S RRAY—NHTAZ K

@) H
| — I
[j C O—H +(:%N_E] s AR B R
HigK
@)
I
| I C N + H20
I
o AY H
E#EN—C(=0)—NH—; NIHMMREB—1H, F2IEFmNHER M,
R L ARRE ., EUEE ORI S AR TIGE; C=0 8, N SIFERGEIVE =4 mit,

JCPREEIRRT C=0, FHEIX C 55 NHAY N JERK, IR NZERM C, JHEiE 28— H, 16 =5
B, AU NH, MWD HACCREE, FHEAN C—N #E, SIS A 2 E—J 5@l 4558 NH #H#AL O,
XAZRN T RBEHISEE

ZItIRE ZorhIE BRI, e 2 HRIBI T, polyamide 2ERIEA%Z, nylon B K. B F5E R E HIIE:
feiEte; 1R S RERRL, (EAW — H W N ERERMmEZE, TRENREREIW O JRERhTDEK,

Efnylon: Zitlas ZohEfs ARV ER B

O O O O
—g—D—g—N—D—N—g—D—g—N—D—N—
b b
— MBS — MBS

BINEEAR MBI R—TH, H=F%; 8 7ERCNHBEC=0,
ETRMITEERT; RRABRMEER, BRAEMEE.

JE R B AE R RO RN SR ; FrEEheER:. D EE ST R E S SR,
#4C(=0)—FR M —C(=0)—NH—IfliH—NH E—H, FHeehl—A, B ENEYNMEZRE, [y
WHRIN, PN C=0 KMUGIESLHE, B5ERNTAIE [F—&ERE, SMEPRIEEP—AHRE R
MG C B2 C 80N 82 N U IRIER:,

IS 4R ERIG R TE, XAEEARTT e MR EH, R TR C=C Ll C—C, 2MERTFHARE
Y, TNEANEENK, XEFTEERNAMIGEREANER, BHERRER SRS K, R TRy
T AREX N, BEAMEEZ s N T B,
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M54 ERETERER, UREEENDFEIFY

MRS s

BRRY KGR AT e C=C ZAF5FCOOH. OHZENH: i
2% 3 B R C=C¥pC—C, RFRE EReEEE, MEKFNDF
HMAERESY) poly(ethene), BBZ /& polyester®fis. polyamideZEEii%

KpEdklarge molecule R F FEEX R ; BIEREAIAZAR A .

FLARBR T AR 2RI 5 46 28 0 7 4628/ FERHZK, DMEMEREEE RLK,
CIRERER 2%, 5 addition polymerisation; —JTIRS I THEE A ZRNE, 5 condensation polymerisations
HIWTAE R R A C=C, 5 H COOH 5 OH MIEH 4 /K, TREF R B2 H R Rk, Fh—f
% addition,

MERES AR, el C(=0)—O0 IX—iZEH:, BRMIK C #MEl OH, PkE COOH; EEMl O #MEl H, TkE
OH, WUmEBEXFEIKE, ARESRIERN_ITRRES — i, RIEV AR TR ER—R, 28T
o5 — Vi R HUER H BEER OH,

MEBERERMEBRR: 5 1C(=0)—-0ZakrFF

| | 2MIC*~OH

-c{+Cc—o—-{ }0— EEMIO#H

O O

|| ||
H—0—C—}—C—O0—H

M8 —Tiie . MinEl T CO0H

H—0—_}—o—n

mE _— 2. MiniElE0—H
BE—MEBEANFRIREEN, FaERANIGFEEFERN—,
A RE—HEERE B R AT SR AR PR E AR, B TIE AR E B R S,
E 2|—C(=0)— K —C(=0)—O0—HH—0—, HERMITKE N HOOC—KEH—COOH, EEMI%KE ) HO—

EIR—OH, 4B R R B, X HL AT F A S RN AR A S, 5080 R RS0 %,
AR5 B TR B S

353



RIS AERIFE, (ERZMIANK NH,o £ C(=0)—N Z[AIIT, BRI C %~ OH; N JFEERE —/1H, b
— M HKE NH,, B2 ZIeiRMI —Jehe)s, 8% HMmi BRI RIT, THAZEE AN LM/ H
Q&SE,‘J C=Oo

MEBRRR#E: EC(=0)—NZEllrFF, 735I*MOHSH

I Il E2MICMOH

—-CH{_FC—N—{_FN— BEMINE R —H

(@) (@)

Il Il
H—0—C—{J—C—0—H
ZITiRES . mMimER IS COOH
H H

I I
H—N—}—N—H
—hR B IONELERMHI—MERC, H=FHE,

Hilerh i N ESREAE — N H, RE SRR FER—D H; C=0 H1 0 1A RH.
IKRFETERE N C=0, BUE TERM, KE HOOC—KH—COOH; HEAEIEREM S NH, HiE T, Pk
2 HN—HH—NH,, FAEZERRERE A AN B AR, X F“Complete Fig.”, EEIEFRKITHE
Pk IERE REHR], IRFFEGTTRERNMES &4,
BRKEHMAFFEERE, SRNEREFIEMIE A, & H e ARSI — It S —JohelE .
EERMI, P COOH H C ERZFRATERIRR, BT ; By, REGIE—EMNM N Z [, T
REAE S5 — BRI C I ik,
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IERMEBAIE, TEDHIERRERAIELRRE

H N C|J (|3 N H

H H
TSEBZIThE: HaNCH2CH2NHz2, BWFINZBIRB21C,

T
T

H

(|T

H 0) C

(|T

T
T C O H
H

TSEZJtER: HOOCCH2CH2COOH, MimIRECHITA, H41C,

JEFFRETIE C BUEmRiealk; RN C BER BRI —07, HRESHE T,
H,NCH,CH,NH, M #i N Z [A]#5 2C, HOOCCH,CH,COOH A 2C, {HERMmHEE C, Bit4c, &
A A CH,CH, IR A — 1> CH,, M1 COOH SRAJEN, HAMAFENNIEREY); (LR 2hE S
B REHERRIE N B B A MR B SR 1R
PET REXI\, WRESHER, PET 2XRER, & ZtR5 —uBEmpiImAa2E, 5 R E 1L C(=0)
—0, WIEREHEREIENEEEMN, A ORHXMERR, EEEREH C. 0. C=0 Wi#., C—O0
AR S IESHMAGT A, FRERE “PET =B EE,

PETRRE: BLEEER, AREMEERNE
O O O O

—g—Cl—g—O—:I—O—g—CI—g—O—:I—O—

TRIR: PET_TERBINEEE; AR: ZaEERRNEEER.
XERERIRABLEN; EZLNENC. OMEB—FRE. WRHMRERZ,

TGRS Y PET LR R BRI R N EE 5T, PET full name @ T4,
7 H [A] name the two types of monomer molecules, Zr dicarboxylic acids 5 diols, 25 acid 5 alcohol £3ii
IRASZESR B RS- . A BN DN EE ST, S EIE R DNRIEE, WS A B IE R,
IR E A SO R FH FTRFRRIRIN, AR E R E EAHIRIR], B2 B RE R R EE B T,
ZEMRI NH, 5 COOH JRAER—7rF Lo ABRFER amino acid (ZFER) —fRE5H7N HIN—CH(R)—
COOH, Ful)C 775l3% NH,, COOH, H IR, HPUZHE, R Fonnl ARLAIGE; ©rIAERE H, A
RER DAY H ML, N2 — T ENS,
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fEfLamino acid: F—1MHCCENH2. COOH. HER

=
r—O—2X

(@)

O

I

RETAREME, B “X—BRRASEBRMEME" NiES, FETENS.

NH,. COOH ¥JEH NIRRT 55, RAVRERBHIMEE; BURERRXR, FRRER=4HEA,
JREZHL Co k77 R, 77 H AREGRERE, ZAbemivm: —kb N 5/ H; 55—k C=0 & 0—
H, NH.#1 COOH AJTE/EA B, HEHERIX N E— D0 C. B NEFI-EGER. THEHE COOH
HRE C Jts, HAREH NH, 5 A O AYEEH],

AR HRER R RIARE WM, proteins & )i, natural polyamides & KIARMEZ, — &I
B2\ COOH 5 7 — M NHJE B RGEFEFF 20K JFEoRATHIL C SIBEREAEREN, R AR R
A, AIHAARFEERAERER, (HiE#E C(=0)—NH B,

[ERERNZEAR . S T8F—IHKNH2, —imCOO0H

O O O
N N N —
} } .
REEERA [REEELB REEELC

ERARC(=0)—NH, BTER;, FTEBRREFEQERNAILE .
ERRKEN—; MRELRRE, FRLATCHM=TIRIL?F.

=AANFEERAE =R EERAT 0 C SMEER D ; BEATTRITR, rEBHGOER 5 4R SR BEATE H,
%A, B, C =MEEBIFEE = PENE, SHZEIFRIIRE A B, B KB, C B, BHH
% NH, JEH# C=0, FHEX—HURATRE C 5 F—HRATH NMHE, =/ N&H—1H, &9 C=0
TREE, MmARSHERKEE, T8 AL B, C HARIR=RMEIIR, LIRERIIRHR G, elntiaBilkE
1%, (HEAE H L BRA BRI AT & H 5,

FORE H—DNBEROE RN, [ — IR e RS, $RE] C=0 SFINEFAMHERN N, HEFEZX DN LA H, F5
i C(=0)—NH X —E, AERE 0, FEE N — Pk, hAZEMMRRER —EE— KRB,
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ERtRERE . BIHC=0ZMINKREH, FRE—10

[ ] C ITI [ ]
H

C(=0)—NHABEIESE; C(=0)—OMINEEESE, KRBT TR,

F I PR — RO B2, (R BAAE DI AL E RIS R,
&2 N OERARE, 7] DUMERE A —AL R, 5 C=0 551E/I2 O, MIARRBRIER, TFF A amide,
JREEEATRE B, PR, WHIER C—N &AL, AEERHURMIERIRE —77 M eF — @ R B
B RRE BN E, SEEBAIBRELSF. HD CH A5 H —4> C; COOH XA —1 C, HRI T
=, ®R— CIETMEE, WA CHIEREHD C ko B4 NH,. COOH K2HEH, BJHFE
L

LERBIBHNRER: KeFOCERECRE—

H H (|)

H N C C 0) H

H—C—H

H
FC\C: 1; COOHHMIC: 1; RISKMIFECHsHAIC: 1o
=/1C. EMH. —PN. BPO; NH25COOHEER—MIGC L,
JXJZ 2-aminopropanoic acid (2-&RFEEAMR) MR, AHEIEANEENERE 5%, THEN R —HE B Mik.
W C ek 24, 3-2=1, FTPAREUCH,, H0 C E43% H, CH,. NH,F1 COOH, THEFHMEE

HEHE; CH B =" H N.2/Et, HLMEHEDSN CH.CH,, BN F2AM K, RIEMD
IEFERER], AR SR,

ZItERE T K, , ERN ; OUERS I ehE K , ERN o M
i 52 7 R Jg T A o & AR , FE—RREE R (R o
HERZ BRI, D N R N H,

BEZFE: BRIEE polyester; C(=0)—0; HELH%Z polyamide; C(=0)—NH; #i% condensation polymerisation; 7K H,0; &IEER
amino acids; FEIMGE; 2
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e EE COOH+OH, COOH+NH,, /2 [Rl—Z LR M ; TR I BE Bl it e £ ) 2
F. BE5HEEH, RIEMTE C(=0)—0 3 C(=0)—N 453 7F, Bt OH, B O 5% N #hH, fREFERR
e

(2025-October/November 0620/41 Q5(e)) - 3 £&

(e) Butane-1,4-diol can be represented as shown.

Butanedioic acid can be represented as shown.

Hooc—  }—cooH

Butane-1,4-diol reacts with butanedioic acid to form a polymer.

(i) Draw two repeat units of the polymer formed from the reaction of butane-1,4-diol with
butanedioic acid.

Show all the atoms and all the bonds in the ester linkages.
(ii) State the type of polymerisation when butane-1,4-diol reacts with butanedioic acid.
R (1) FEXEE E CLAIIE: butane-1,4-diol FYEZRFKIERFRIR, Ml OH; butanedioic acid 2R
FIRFOR, il COOH, TTHIARE X, REALE (5 HoAth 7= 0 I UL E] 0 L
TERBE RN, BRI C=0 fRY, MRHY OH SR H JERUK, FI'R C(=0)—O0 tHi%, —NMNEEHTHE—
AR AT — BB ; @ H 2K two repeat units, K52 B EPIZH :

MAREESE ST RELTQR. KEIRSH

HIREBEbutanedioic acid; xIRFKBbutane-1,4-diol,

PMPERTRE + N EERE; EEA2EC=0. C—ONMIFLELETTR,

XN w25/41/5() (), MKIEEERS G atl; [REEPONER, KIOhEE, WAHBES BT eiliRERE v,
BEhER: A, PRI SRS MNRAY C=0 #B7E, BEMIERMIRE O tHIE; A SRAHEEES:
B, HH SR ESIERZHHY all atoms and all bonds, RIEED C. DX O PAL C=0 FCHEHRZ I H,
B =MEE R RIE B/ — BRI SE BRI RS PP (A = ALIE R R By —3 seBE M E
5 HITRIRERIESL T, TP BRI LR BRI, ABEZ QP [REHMR., KEN S RE.

(i) R —JolEE 5 ZIeER I B REFIMIE I 427K, [AIL9 condensation polymerisation (455%) |, &M
MERE.
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@Y (2024-October/November 0620/42 Q6(a)(ii)) - 3 £k
(a) Part of the structure of a polyamide is shown in Fig. 6.1.

@)
| | | |
L S
H H H H
Fig. 6.1

(ii) Complete Fig. 6.2 to show the structures of the two monomers needed to make the
polymer in Fig. 6.1.
Show all of the atoms and all of the bonds in the functional groups.

— -

— -

Fig. 6.2
fi#: WIZE Fig6.1, MERMIMIGEE C=0, WIHTRE ZJoRR; HRMIHE NH, HIHERE Itk
EF C(=0)—N Z[EHFIF, KE—MIERH N REE C &4 OH, 1TKE it COOH; HH—MIK N JEREH
—/H, ZFFEH—TH, KEMWiG NH,, R Fig.6.2 SEREANMENT

O O

I I
H—o—cC— }-C—o0—H

[
H—N— FN—-H

Fig. 6.2

J§ Fig.6.2 1K 7T RE M AT SISO/ Y, I G AR ER M3 COOHL., 1 BRi3H NHL,
Bk, BRAFD C=0 M 0—H, AR N, BN SHEHD He B W S HI48 KRB 2
# COOH FI“ LI 528 NH,”, FNREHE COOH B NH46'5, RN HZERBEREFINATE IR 5
A REZZ MBI R J5
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[EH3E) (2025-October/November 0620/43 Q6(e)) -3 &

(e) Fig. 6.2 shows part of the general structure of an amino acid.

R

|
_C_
|

H

Fig. 6.2
(i) Complete Fig. 6.2 to show all the atoms and all the bonds in the two functional groups of
the amino acid.

(ii) Part of a natural polyamide structure is shown in Fig. 6.3.

O

H
ﬁ—'L(l—

)

Fig. 6.3

On Fig. 6.3, draw a circle around one amide linkage.
(iii) State the name given to natural polyamides made from amino acids.

i () IREHUL C BIE BT R 5 RJT H, HANHARE #TR E%ER NH,5 COOH, ZEMIAh— N &M H,
Hh—" C=0 5 O—H, 1FEI5ERRILRI—IREEH:

H R 0O
~ | 7/
N—C—C
PO
H O—H
Fig. 6.2

L Co Ry H SVUSEGHIRE ;B OAEAA4 1528 NH,AMT COOH,
N HE=5W,; BE CHPOL CHE, BIE—DN o M— i o; Bt o fi%E Ho B/MRIHIE
e NH M5 COOH, WMNEREMIE/A A Eithn], HEERIER,
(i) BENGEREE C(=0)—NH, /5 EIEEI—Wick: C EiE T —MIN WA &, BHX—EN 0, H:
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o==0

Fig. 6.3

J& Fig.6.3 (£, WAREHFREHA—4 C(=0)—NH BElaER, TSN 05 H,
BT RVHEIRE A — AR GERE ., ARERE S O BB E AR B A Y R S 1
(i) & FERIZ R IIX R R IREm LY proteins (FEHR) . 5 proteins, M/ nylon; W BATE WL
TR, BASRIERNIX B natural SREEANE],
(2024-October/November 0620/41 Q6(d)) -3 £k
(d) Three different amino acids are represented as shown in Fig. 6.3.

amino acid A amino acid B amino acid C
H,N— __ |—COOH H,N—__|—COOH H,N—Jli—cooH
Fig. 6.3

Complete the diagram in Fig. 6.4 to show the part of the structure of the natural polyamide that
forms when the three amino acids, A, B and C, combine.
Show all of the atoms and all of the bonds in the linkages.

[ ] [ ] ]

Fig. 6.4

iR JREMRIRG A B8, B KR, C 2B, B—ME B R /i NH,. 153 COOH, EREINIRE =Rk
i, 4538 COOH [ C 5 F—43F /£33 NH,i N JERK C(=0)—NH &R, FHr=47K,
fEJR Fig.6.4 b, SHEH NH, FHALH C=0; iERT—HAGAM C 5 F—HALM N HIE, 155

(@] (@] O
I [ |
e

H H 3

Fig. 6.4

J5 Fig.6.4 19 A F1Et, B REL. C BN 5008 SUMRE; WO &R 5t
K7 A—B 5 B—C M PNNERIERE, 8 C(=0)—NH H A TR—%, BTN E—"1H, 81 C R WN# o;
Bt NH fl A0 C=0 4R —FaHE NG sE, B HEszgE,
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BT =R TR IOERE.. SEE SOm T — B, REVIESHE, M EHERN R KN —B, T2
FEM¥i AN NH, AT COOH i —PMINZ =K,

JAPSES

1. (2025-May/June 0620/21 Q37) -3 %

The structures of two monomers that are used to make a condensation polymer are shown.

e) 0) H H H
\ 7/ ||
/C—C HO—(|3—C|)—(|)—OH
HO OH H H H

Which structure represents one repeat unit of the condensation polymer formed?

A B
O O H H H o o H H H
oL | .

T I
H H H H H H
c D
o) H H H H O H H
| L . ]
U I
H H H H H H
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2. (2025-May/June 0620/22 Q37)

34K

The structure of a polymer repeat unit is shown.

N
N—C—C—N—C—C—C—C
] 1
H H H O (n
Which pair of monomers is used to make this polymer?
monomer 1 monomer 2
H H H H H—Q O—H
N /
A N—C—C—N CcC—C
/1N /  \
H H H H o ©
H H H H H—O H H O—H
N/ L/
B N—C—C—N C—C—C—C
72 T B 1N
H H H H H H O
H H H H H H—Q 0—H
A O VA
C N—C—C—C—C—N CcC—C
722 L T T /  \
H H H H H o o
H H H H H H—O H H O—H
AN O O V4 L/
D N—C—C—C—C—N C—C—C—C
722 L T T N
H H H H H H H O

3. (2024-October/November 0620/42 Q6(b))

(b) PET is a polyester.

(i) Name the two types of monomer molecules needed to make polyesters.

3%k

(ii) Draw part of the structure of PET which shows two repeat units.

Show all of the atoms and all of the bonds in the linkages.

4. (2024-October/November 0620/42 Q6(a)(vi))

(vi) One of the monomers which forms part of a natural polyamide has three carbon atoms.

Complete Fig. 6.3 to show the displayed formula of this monomer.

—C—

H
Fig. 6.3
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5. (2023-October/November 0620/43 Q6(e)(ii)) - 3 &
(e) Polymers containing ester linkages are known as polyesters.

Polyamides are another type of polymer. Nylon is a polyamide.

The structure of nylon is shown in Fig. 6.2.

T
—C C—T—D—T—
H H
Fig. 6.2

(i) Complete Fig. 6.3 to show the structures of the monomers used to produce nylon. Show
all of the atoms and all of the bonds.

Fig. 6.3

6. (2023-May/June 0620/43 Q7(c)) -3 %%k
This question is about organic compounds.

(c) Arepeat unit of a condensation polymer is shown in Fig. 7.2.
The polymer is made from two monomers.

I
—C—CH,—C—O0—CH,CH,—O0—
Fig. 7.2
(i) Draw the structures of the monomers used to produce the polymer in Fig. 7.2.

(i) Name the type of condensation polymer in Fig. 7.2.

(iii) Name the two homologous series to which the monomers in (i) belong.
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AR 31 MR BRARRRIA IR Im) R H 15 Bl YRR 2%

REVERDT, WRRMARXERD THIEIMEL,  plastics ZHH}, poly(ethene) (RZMH)
AT ARSI, — NMERIRSREREGWI T, TREEEF N NEREH AR S ER Al MR
AT RS SKIMSE R B e RS EA, WRmEFZJFHIANR,

BHBEREGYFIN; KOFEMSBIREE

H 4 - H
| | | |

(|: ? T T i B 7 RIS
H H H H B AR

XERETR—IREWD FHIRE

FEMR—BROImDF, AR KRIXE S FHREER R, REFTERAIRR,
1E“plastics are made from polymers”H, polymers fEZHA IR Fo MR IGHMT 2 BKTERK, A4
[6]%% ethene, polymer, plastic product 5 monomer Xf M. = PNAR[FEEIR, 157E [ LA TR,
EM SRR, BN REREG R, landfill ZEEY), T2 H WERHRRE, KIS HEE
2l BRBEKPWMARG 2R, FIARANEEE 2R, iR RB R smstnl 20, /A
WAET MR E e R,

0. MANRE—%R, BEEFEEZRAE

1E1E landfill
L=y > \
B L iRIEIE = 8]
RBFK

TEKPRZ DR
\ 7&7¥ oceans

MR, RENERCELEY

‘DIRIE” TEaeER “KIZAREA[MEWN ; BREBAFTFERTEDH.
iSRS 5 o g B PR BUERE B PRDSEFRAC B R AR AEE L E G R B,

BRI 2R OIGSFIE”, A% “poly(ethene) does not decompose in water”, X A1) 1% B #2115 H #7
ARAERR 5 FFER, B B R RRIR, EiA BRI RRR; 8K = RN s W
TREX R IR

R ATRET KA F UK, PRECFTEZEREMEFRLT . RIMHAE C H, BRI TE Y2
CO,5 H,0; HSNENAgEr =4 A FH M — % LAk carbon monoxide CO A, A L H AR B IRINY)
EERRIITER, RN EAMAEF Y, 8 H F2ERAGRI RSN, SRR toxic gases
(A&ESUR).
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MIRBERMTA, BEMEARNESEERRE

&C. HWRZ )& A85%E. T CO25H20
O&C. HWBRZIE H85FE. Az AREE B ECOMMEL
SHMTENER EURTFREYIRRNMY) TrIgEE HEESRK

WRZIFLEC, FReXhEFHEMHCl; WARREHEEERETE,

CO Z—% Mk, HCIARME, EIZITRTES SRR, USR5 A
“PITE R BRI A] UGt TC 570 fAH R S AR S AF 2 B s, PREFESZ, ROd R, MARER AR
WmarEFE HCL: RVPIEE Cl, HITRE, M EDRE, EHE2 A5 R R M S
ANRITAIES, ANEEHE MG E LM R ER R
PET 4B ISR 5 R S HIEIKK L, PET /2 polyester (3RMR), BEH & HIERERE C(=0)—O0,
BRI EIE A B A A A R A 2 Y —TTHRIR AN —JTRR, FFEAT re-polymerisation (BEHTERE), —TTRR
ZM COOH, — Il &M NS OH, [KIIHLAE MM mAHIE K BE,

PETRULFEIUR: FenfBmM Bk, BREMMHNESY

DEREYHE re-polymerise
PETRES JR R BB AR BREE
—_— —_—
BEREENKSF et i SR PETERES

PETZpolyester®fs, EiZHNC(=0)—0; F=EpolyamideBREiiZ,
XEA{THZELIURERL, FRRPETEREIEESRRBITEIEI A,

ik AR R A S B R S ML, PET S EFRNE T AR IZNE

% IR A “PET can be broken down into its monomers and re-polymerised”, JCHKE|MN1E: [BF]
monomers, FFEHNEMICHE, HIWTIEW, PET FERES O, J8 TRER, HEHNE C(=0)—NH Bz
219 polyamide CRELAZ), tAHIE K H & IR amino acids TR E F L, A LEIWESLIIFAE,
RUER] PET 1E#7K L 2100 H 1T 70

[ 2 5 T A ELA IR SR, 3k, TETS 5 R AR R Y, BB TR —FhER; 2K
DTG ENRE, WSS ERTE R aYHE, XIS ATREH T mlik, B EvER
MY recycling HUEBNTES AAHIA
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YIEBMISHZEEN, HENERRFE

YIEBMT (A CIby
i, BE. ERL EHRA BB, BENES
TESHNIEEMH REHEHRE A

PETEE ¥ monomers5re-polymerisedBy, BBHEFEAINX KR,

DN IRAFEE H Xy PP EICERS ;. ARV ZERENE TR — M5
A R monomers F1 re-polymerised, W ERENREES EHTEEE, BA5 “melting” RO T IARIITHE,
BA R E PRk, HEERE R T EMT, A6 EEmE. RATRESR FH &

ROFBEBEDRR, ZRNEEKFRS o BRHEH S K , BREETTREF= A4
- PETET , AJJeiAk(ml , FEEHT o

B ol SRR AESUR; JEEE polyester; FIK; RE
TR SRR R, FHEREE, eI AARE R, PET Hi3 monomers 5 re-
polymerised if, ZICMIZIHIRERE, (RFEESHRZREX A,

(2024-May/June 0620/21 Q37) -2 &
Which statement about the polymer PET is correct?

A It can be broken down into its monomers and re-polymerised.
B Itis an addition polymer.

C Itis a polyamide.

D Itis made from amino acid monomers.

fi#: PET /Z2ZREE polyester, & RIIHILIE YL AACTREL [FIFE A 0K, RIGEHIER S, ATBL A B9 broken down
into its monomers and re-polymerised 1Efffi, 1% A,

B #7R'EN addition polymer, %#81%; PET H1 _JthES —TLRMRAH RV . C FRE N polyamide, 5i%; &
BHRERE C(=0)—0, TEMMIER: C(=0)—NH, D FF'E H amino acid monomers JEA, tHEE1R; ZEMR
TE R AN T i 2 2 H B KRR B eI

AHEF AN TR AR, R BB INEE A0 . & H# 82 PET RYEIWCEILEETT,
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[P (2025-October/November 0620/31 Q4(h)(ii)) -2 &

(h) Ethene is polymerised to form the plastic poly(ethene).

(ii) Describe two environmental challenges caused by the disposal of plastics such as
poly(ethene).

fi#: B H% two environmental challenges, 5 M55 RIFYfE R :

B2k, WRHKHA S FEEZSE] ;. Plastics fill landfill sites because they decompose very slowly. 28 5%, ¥4

RHEMFER R EEAEY: They accumulate in oceans and may harm aquatic organisms.

XS5 A N B 77 /Y fills landfill 55 accumulates in oceans, % H & —WUHNZAI, <5 70 HBH T

2B, TRERMIAEEE WK,

BT IS AR RETE R BB R TR SR, R X 4R, B B AR R G AR RS IR i,

PN TCARE S HE C. HIAMRIR M & CLP Y, L AEIE S R N R T4 e 50 e i 5 I IE K,
xRS

1.

(2025-May/June 0620/12 Q37) -2 %k

Which statement explains why plastic bags made from poly(ethene) accumulate in oceans?

A
B
o

D
2.

Poly(ethene) is a saturated molecule.
Poly(ethene) is made from hydrocarbon monomers.
Poly(ethene) reacts with water.

Poly(ethene) does not decompose in water.

(2024-October/November 0620/11 Q38) -2 £k

Which statement about the disposal of waste plastics is correct?

A

B
C
D

They are put in landfill sites, where they quickly decompose.
They are burned to produce non-toxic products.
They accumulate in oceans, where they are harmful to aquatic life.

They are dissolved in water and pumped into the sea.
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LIRS HFE D

| 12.1 BN S KBTS

A1 EREAFERRN. IERBUSHIER

Rl (AR N R EH 2R, time 2IA], & H stop-watch (#)3%), BAfiis; temperature /&
1%, H thermometer GRETT), HHC°C; mass ZFiE, H balance (K¥), HH go BENITIILIE,
PN BN F) SR IR A E — N &,

TMEBREMNA, BENEBEMRL

BYia]: stop-watch #b3& SBEE: thermometer ;2RI [R=Z: balance XF
— 30
02:13 - ,
, " 2 | 866g |
2min 13s=133s
RBETHNEDWEEH mEBEIERAC TER, BEFmHRE

RUWRERHITHIEIRE,; BETHURING, BHEETZIE.,

FAUYRLR, (SRS S B, RETHEA R SINME, SMEEHERERRE,

POFAZ o A IR 02:13, FoR 2 080 13 8D, Sedt 2 S BidaRAd, Nk 13 Fb:
2x60+13=133 s

NEEG K 2.13s0 AR MIFERIFEATHAE LA, EMEMERIR; 5 RIRIESIREE 25°C
17, REHEISTR R XRM DN REES,

AR R, ZX 2 EEERRIAT AT, volumetric pipette (BREBIRE) HMEBIREN—
NEEAR, BIan 25.0cm3, FERKRE; ENRER 26.3emMIZIEE, burette (HEE) LI
JERITEZE, A DUERRRCE A RIAR, i & &SRR S £, measuring cylinder (BfR]) Rl &2
FREARA, (EEH AN SIS AR TS SR E B R T
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ERMER: BIEFIRSABMAIRESFF

measuring cylinder £ volumetric pipette #&/&E burette JBEE
&
B—iRtk
S
SRR, —AREERIR EREB— I EE AR R PTZATR
FEA25.00 cm*EEEHIE RATE AR, FRkes TR 8 =R -5

£fE: DBCLS, CC-BY-4.0; EEEER: Servier, CC-BY-3.0; I HEBioicons.

RSN TR ES, I/ N b BREH 20 FE R A RIS ) DA —hReors B AR,
ZUEMMEIUEE 25.0cm3, HAZME 25.0em?BEEBBWE, 7IPULEE; ZHERII 26.3cm3, MIEFHEE, A
AR, BE. e, WEI, R 25.00em3, NAESKPRIEAEH T B AEREE, beaker
(BEAR) BIZIEE @ H F THIME 5 & dropping pipette () M TR, A MG BIRE,
RERIARAY pipette H5 A BB R E TR,

WA BASARIIATR, B REIE SRR RIVEEE,  gas syringe (RURTESTER) HUTEZERE AN
Mmis, AR RASEAER, HH cmd, ES5TEFREN/NEERF, RNAR. SEEN TR
RS, BREERW, EEEEREHEY, TURBREREARSIAE,

SEESER SUEHN, HOEE, BERRER

gas syringe {5928

0 50 100 cm?®
[t ] |‘ N1 I
> | |
SEHENBHEE
JEEA AT

IVES:

RIEERE SRR ; AMEFTETEZEN B EREESIE, EROTFARSR, 2EREEW, 1HZENMAEEHE,
P — IR N = A2 80em3 SR, AT PAEFE 100cm> B2 AESAATES 8% ; 20cm? B FE SR B HTE
HEREENS, R NESES, WEAHSRIK SHKIERMLL, SURESEAZERSRS
K MEBIET KRR, X—R B M, BERFRERE SRR EM RS &0,
BANEFHE —/ MER2 /D, HEMREKE WMREEEZ B ZRDUIMEE, ER/ N E, &
BHZK VAT & LB B H A AR VTR AT meniscus, IREREES BRI R &, /) parallax error (FLZE) ,
FERIE R E BB E A NHER, ARERG IR & m L3RR 71,
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BEUAERRL: ME5EEERSE—SE

— 18

] AEERTHTHA

3 " 18E119G 10/V&
CO > g/M&=1+10=0.1cm?
i EEBIRI19.3 cm?

1% BEERERIE19.30 cm?

B, FEMI; FTIAXELR, BREABEERNEEIZR.

Fe o e S0 [ T e (PRAL A2 19.3 BN B, ZIEEFGPIRBUELR I, BE0T RS FEE —5.
Bl 18 5 19 ZIHE 10 /M8, X 10 HEH 1em3, FHERER:

19— 18
0 =0.1 cm?

MR RERAE 19 RS =48, ATRABE 19.3cm?; #1I% M E RERREMAL/NL, 712 19.30cm3, 7T/
SRR, 128 H FER VPRI SRS AL EE, 40 0.1em373 BE AR E 5 I {4 2 0.05em3, NHE

By, WAREIEIREDT MBI RE 18.7,

MFESLBTRIN, SeHIBRA R, tare (KB EEDARNRTEZE, FIIMESHER T RERLE,
R HNCTR AT DA N E PR, AT AR, KB MAEARE A Z B SERL, FREEE TR AT,
AHET LSRR,

H}

TRBMERE: KER, BHE

B SRE RS
10.82¢ B 2.16 g - 8.66 g

Pk

ERRtarefa, RFAIERETHFMAE; TRIESERREINIFRAE,

il

=10.82-2.16=8.66 g

SANBOSRIF R EIRE R, PRRER SRR, AR AT R R R,
LR 2.16g, FREMIIFETHN 10.82g, JeMNERE IR
HmRE =1082-216 =866 ¢

A1 10.82¢ EEMAA n=m/M, HHHEHIYRNESERSHERE, SEERMWA, EWSIERER
JEIREY, BB R E B T,

BIRRELFANFEG MR 40 RKFNSYERE S R, BT time/s. temperature/°C,  volume/
cm?; [A]—FHZ (A — SN EFHTER R B — BUNEL, ARISIAT DR ARSI, IRl %,
HIHEEE, FIOESUEE, AREMAEZRPRYERZREE,
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IEREIE: VIEEMBASERX, A—7HBE—XK

KRS BiE] / s mE /°C SRFRR [ cm?®
1 0 25.0 0.0
2 20 25.0 18.0
3 40 25.0 29.0

TR/ NIIRAENBRERIER; FABERBHMALRKIEREF,

R — MBI, ARk, MIEFIHER, BESERHGS 34T PRI,
15 F3RE idsirh, 20 21 20s, 25.0 2IRE 25.0°C, 18.0 2 SAMAF 18.0cm3, FLEH AL, &
AR EIV AN, HFYRIZEERDIREL, FARER T HRIRES — £ AR T 20.00s; 25 /N A
SRS TR,
[ 7 25.0cm3A] AR R 1 ; TR B B ] 2R (L AR AT 3 AR SRR AT o T2
ERRMRE B b, R o FEfhTiE = G .
B 25.0em3AEBIRNE; WEE,; [URTENE; BIG [ s, S86AE
JelmlitiE). R, FREE AR, RAREESEES AR, SN ES A, M
IR E e, P S e R T 2 E T E

TERR)  (2025-May/June 0620/11 Q38) - 2 &

A student measures 25.00 cm® of dilute hydrochloric acid accurately.

Which piece of apparatus is most suitable?

A beaker
B measuring cylinder

C burette

D dropping pipette

fif: B H ZERREN 25.00em3 R ER IR, SETESLIngs & DY 2R R RE TR 132 H T I AR AR TR T B
beaker JEHEHF, T EREXEESHME L BIRIA; measuring cylinder JE B H, —MAVENIXFRE BRI EIE,
burette EHEE, BMZNESIEIE, 1] HAEUBOISEGER TR AR, K% C, dropping pipette
SEiE, ATEREEM, TR YA [EE brE AR volumetric pipettes

MBI E 5% 25.0em3BERRE, Eh2EEHRHERENSE TR, HXEREX—EN, TfEHEC
AN ER A B P e T
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ABSE i)

1. (2025-May/June 0620/21 Q38) -2 £
Which item of apparatus is used to measure 25.0 cm® of aqueous sodium hydroxide?

A B Cc D

/3 L

2. (2025-May/June 0620/22 Q38) -2 %%

Which item of apparatus is used to measure exactly 26.3 cm® of a liquid?

B C

/
O

S 1=

| 12.2 f%E. BREIFHSES

A1 BREEEREAE RIS EE RN

HELBME—MIAE, HIERS B RMNIER, titration (EE) TR
RE. FcH volumetric pipette (REMIRE) MHEMHFFLEE AFIFEME] conical flask (HEEHR), TIADE
EIERY indicator (FE7-AD) ; 5 —IAMEETE burette GREE) W, RIBIAFFFEEREE swirl (BB, %
I end-point (&) NIERMA, PARLEBEEA B EAE LA WHE L,
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BE: —IARZEBIMANS— ERGIRRER

burette JMEE . ITHINMNZE

\\\\\\

REEEEREREL REARE
o
=
B
)
&
81
XED
o8t
=
>

conical flask /20 :
— BFNE—B&+ V2T

o <®

white tile B&EWR: BEHE

IINBS R R AR S swirl
I =
HEE SRR, REIMREMENSERER,

FEAEA A BBIRE BBUS B THIPH, MEEDS —ER0ERMA. fErflErngs, aBtERAIE.

ZHERBRTAE 25 0cm’H FALINTAIN, A EMBINE NSTHEFMIISIX 25.0cm?; HEZMUBR AR TR, B8
JRERFUT RS, FEEERFEMARRAR, BRREMROE R, FERHOERSER.
AR ARAE AL TR SRS R S, BB AREn] SEAREBMIAR, Rt hEs G E,
ARAGUEREE, FREBRERS I, REFHMET.
VR B (RIS L, EE S5 ERIE JoMZRIBKDE, Bl RE R s E I TA TR
U, DARSoKRRERE I B EATA TR HEPMRZRIBOKTERNAT; Kb oK SRR, IR Es
HERHALHE R B RN P s 1 & ASREF AR VeHETE M, ROV B AR ITA R 2 s Aok &
VG R)EIVAYS

HFRANAE, BATREMERNREMNYIRNE

RBEE BN, BRABERANNBRER
BRFKFEREER

REBRE RiBKik, BRARBEEMRVARES
HRHARRE (R EH

HERZ R RRZEKE; AEMAFIMTNER

DEKFREEENNYRNE
SHOEREERBF AR KA, BB I&Et.

—ATHRA R A RUESHIESS, HPER S B SR s B BATA AR, A2 ATA BB S A H R S YT D
BEBIRE A 25.0em3iG, HEEHNEA 2em3Z& K, TARRE, (HE mol XA, A
R mol MR E AR NARIR, M, e E Rl A <, 58— OB R, B hais
— R BUATRIAR B IR AHEZH, ICRATRTREM R, TTHAARTA HER AN, AT N i =,
TGRSR IR SL T T L A

LR S TR, FORBREEATREANT ] —2HIWT.  methyl orange (FREAE) FERRPEASHE RAL.
BRPESPE B, fEHARGEEERE, 7 A BRI A BRERR IR TR 18 8 AT (A8 s ARG T 28 5
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GRERAR ST BANIR = B AW 4L, FFARRE— R B s FIARIE X — B iy ; fREiss 1R S Tenimk 2
MR, NAZE H BRI IE R,

FERE: mREEREME, SeEaRiiEs

AnER ESER

s = Kb B BT ENER: I8

methyl orange FE#E; UAAERFABREBHLR, BEIEBAN.
SNSROAARRERFRANGRL, #DMREREBFNE LTS Mt BRIRE oI K H ko
B AR EAS S IR AN ARRIETA O 251 ARATETE R 2R =Ml t, HEUERE, MUK pH {E,

HETE B R IR TR VA IO FR AL, ' R MIRIR. TT AN s W e, B o, RIS RES,
2 H ZORATE 1k, AREREDY AR SHER A S Rl t, BIONRIISRIZMNE R, &
A thymolphthalein (F L), BiE—MIAT 28, RE—MTCE; BERM, DMABGE, G8HE%S
AUSKRR SR AFANZRCHINT, EERD LRI (.

titre B SEORANARIAR, FILBBORRIEE. SelfiiAB/ N, FRLEARERS M iR R IR = 2, 77
TEERIER MR, B AR A SRR R, W1 —E 2 0; AHRZEN T HH R MRS
R 0, USRS — B, REEMEAIE 2R, [F—5[RIZE B NS AR R — B

BERRNE—REER, TREZRBEE

__ 2 — 21
E— - 7 B R A AR
- 3 | 22 = BTER-D3EEK
5 5 =22.20-2.40
Lo 4 L 23

=19.80cm?

HEE LIFE

2.40 cm? 22.20cm?

WEHERE lem3+/IMEEHI, IRERARIE 2 FI0E 2.40 5 22.20, 0TS 5 A F20 182 T I R 2R
B #TEECN 2.40cm3, 2280 22.20cm3,  SEFRAN AR L2 B9 15258 -
22.20 —2.40 = 19.80 cm?
22.20 BIREIRGITERNZIE, NEMNARXRITEZTTINARIER; 2.40 ELEWRFTERK, S8R, B

lem373+/g, WRIERHR S 7 R R CEH ; ARTEEN A NSO %, IR UEE Bk =D — /)
HHBERE AR 0.1cm?, MIZ%EL T ER —HK,

JeIME R ZAFIMIEER LS R, FHRF, rough titration CHTEE) SCIRABA SN E, WGHEMRES
BSF A0 MR B 7 2 /i1, concordant results (FHEFZILIIEE ) NoR B IFAEARIKE ., BURERE. RN
52 KA, 58 H EOR & ZME € AT AR, SNk ; SRER RIS BA 2 DR
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KFHET, SkEFMG. BENATREEER

HEE 25.00 cm? ORARESE, FANSTEEY
HEHRES] 24.10 cm?® KA
ERES2 24.15cm?® KA
MBS 24.10 cm? KA

AREERBEREIT0.10cm?®; =R &L ERSEE70.05 cm?,
F159=(24.10+24.15+24.10)+3=24.116---=24.12 cm?

R E A R S REEEEAT; ARG EAETEREAE, Sehra S AN, RRBRKE SR A S EEERRER
AIEE,
B, e = RERTE E M ZE AT 0.10cm3, 24.100 24.15, 24.10 Z R AKZEN 0.05cm?, FEIX—

Ffre MRX=AATEEEEERFEY:

24.10 + 24.15 +24.10  72.35
EIREDIR = + 3 + == ~24.12 cm3

BRIZEMIAR S NG RN 24.116...cm3, FHA/NEOCHN 24.12cm3, FHFEE 25.00 56 AEY, X HF
0.10cm3 SR A BIRARAZG E R HIE, S E B Er E— B E, #H S —IRENER, sF—dfIs%E
TR, AR A RSLER &M, NeESXtEEfES ERE T,

A — IR EH N, #ﬁﬁj‘?%a;%iJr{M%nEPlﬁlﬁsﬁiiWﬂo AR —E IR IR AE EEER, MK
‘J—'TE’J%I—HZ’S*R%BK}‘)\ng/l\ﬂa?ﬂiiikﬂ:ﬁéﬁI

EU%Z%E‘EE’J#‘DH)\E %_255'.5 ] — E‘?ﬂ E5'
total volume & 21 I A B AR, /\ﬁlﬁl between the end-points (FIZE s 2 [E]) B, A BN & EHT

AR —B:
MARZEFIB IR = FAR[/PY — F—ERIFL

WML R BIMARIREMERIIREER

IR N F—Ea L F_ARS
1.00cm?® 10.80 cm? 21.00cm?
BE—& 5 10.80-1.00=9.80cm?
AE KRS ERE: 21.00-1.00=20.00cm?
—BRFE AR EZEFEE: 21.00-10.80=10.20cm?

total volume[@) 2 &; between the end-points7 [R]LL = 2 Bl &,

A% E BB R E SO T BRI A ER IR, S ZEEA IR A S & .
B IR 1.00, 50N 10.80, 55 250 21.00, AN cmd,
FNHE LRSI
10.80 — 1.00 = 9.80 cm?
FE AR ATA:
21.00 — 1.00 = 20.00 cm?
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LRI Z RIHTAIA -
21.00 —10.80 = 10.20 cm?
FRTERBAIINE %, ERFHSEN:
9.80 +10.20 = 20.00 cm?®

#1751 total volume to reach second end-point, 8 10.20 H AL/ D& THI—BL, FRISLIEAIE A5

H ORI, ArlMERsEa SR R,
)ﬂfm’%ﬁtiﬁ?ﬁﬁ, Jeke &V R concentration (YJRATERIKE) 2R THIYI BT RER AR RIAT :

C= —

v
IXHE ¢ RV EIRE, n FoRBRIYRIE, vV RRIERIA, Ll mol/dm?RoRit, v Zik
dm3, AWM NYIEGTE 1:1 RAE, S0 mol AMSE, MR KEIHN—7 8. fARAR
Bon 12 FHAMLER, TeALBeF T BERIE mol, AREMELEMATIA N,

LR ERT, LB AERTBIRNELF
HCl + NaOH — NaCl + H20

EhES SEHINER
20.0cm? 25.0cm?
B VEREAERImol, BOR BAEREERmol, B

&1:1, 1BFRMNETN(HC)=n(NaOH); Hc=n/VHI#fT,
ERMLEGIRREL1, RRABIRE,; TeeRLLRIKERD,
ABIERE 1:1 L BER SRR BINEL; AEVNG—TTIRES, ST aEsadil PR,
# 20.0cm3ERER G 4T HAT 25.0cm3, 0.100mol/dm3f) NaOH 1Ak, S NaOH IF R TR 0.0250dm3,

REWRI & :
n(NaOH) = 0.100 x 0.0250 = 0.00250 mol

T FEA
HCI + NaOH - NaCl + H,0
HCl 5 NaOH I B L2 1:1, RIERERH HC1 2 0.00250mol, EHERIAFIN 0.0200dm3, Ff LK

EH:
=0.125

c(HCD = 55200 dm3
0.125 KF 0.100, FFEHHEY) R E2E7E R IMATIR B R A AIMT, 71 20.0 EFARA LA dm3iH A,
2272 1000 %,
Hill Ay, SeERE, HENICHIASTERAIREY. $F—RiEEPIe RSB ERmiR,
RE S @I R Y BONIRENRBR 250 FH RIREHERE P03 S B R R EE BT e B, (B INFE R, FHE
IR TR K, BIE Y IRAAe S L 52, (HEhdhs. B8 HE FETIEsE AR, A EE1E
HIATAFIBERRIF T 18,

0.00250 mol
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BHaERA, FREIESETINENREYEES4n

FHEE BT EREE w2 H]
> -
FIETRFIRIGITF R R AYAFR BRI ATR, (ERINIETT EREDK, BIREESR

RERH. EBERAHTIRRE; FRRRRREN —REREESR

FHATERA, AT S 0rEHEcH B A SR, B TR S EANCERIE R = st e ik
(EREER] LN,

A0 R 25 0cm3B a4 75 2 19.80ecm3fR, 58 — IR BT B BN RIIR X AR, ERTR & AN IHER

7 B AR ATE G SN, DSORGB SIRE K. BEZRLRR KNG &, TRERSE i

PRI s, RS RN — 2 TS — IR S5 TSR A58 IR W, M

TEBRIEIR 2 1o

WEITaET, M___ EESEEARER, SRR E O MAGFRSE  titre=
- o PINE R R THATIER R ; PG AURTEEER R LR, fhilalith

mENTRAMEMRARD | REIR4E. o

BR: RERIRE, B, BB, K80 VITEG S AKRINEYIEE; FAMFEML; FIMERA; ML

U>«~
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Jeiki R BRI BT 2 (EFAWRRMEI; $%[R]— RS R AR T R B B B E S 2% 1H,
PR, RISEAMDER, XORIHERES WA SRS & ; SRR s e IR EEE A 4 (E R =
2R,

(2025-May/June 0620/61 Q1) - 3 4%

A student prepares some crystals of pure potassium sulfate by reacting aqueous potassium
carbonate with dilute sulfuric acid. The equation for the reaction is shown.

K,CO4(aq) + H,S0,(aq) - K,SO,(aq) + H,0(l) + COL(g)

The student:

»  places 25.0cm? of aqueous potassium carbonate in a conical flask

* adds a few drops of a suitable indicator to the conical flask

* uses a burette to add dilute sulfuric acid to the conical flask until the end-point is reached and
the indicator changes colour.

Table 1.1 shows the burette readings the student obtains.

Table 1.1
final burette reading/cm?3 18.8
initial burette reading/cm3 4.2

volume of dilute sulfuric acid added/cm?3

(a) Complete Table 1.1 by calculating the volume of dilute sulfuric acid added to the conical flask.

(b) State which solution, aqueous potassium carbonate or dilute sulfuric acid, is the least
concentrated. Give a reason for your answer.

least concentrated solution

reason

(¢) Name a piece of apparatus suitable for measuring the 25.0cm® of aqueous potassium
carbonate.

(d) Name a suitable indicator and give the colour change of this indicator at the end-point.
indicator

colour change at end-point to

(e) As the student added the dilute sulfuric acid to the aqueous potassium carbonate they looked
for a colour change.

State what the student should do as they add the dilute sulfuric acid to the aqueous potassium
carbonate in the conical flask. Do not include observations in your answer.

(f) Describe what the student should now do to obtain crystals of pure potassium sulfate.

fi#:

SR 5 R, HEEE 2 25.0cm3RIRANATR, e EH EMmMER, WM N :
K,CO,(aq) + H,S0.(aq) = K,SO.(aq) + H,O(1) + CO,(g)

PRER TS5 TR B R LGN 1:10 DURRIUTE () (f),

(a) T EBEVIEECN 4.201?3, LAFHON 18.8cm3, NI AERAIIAFA -
18.8—42 =146 cm
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JRFIHEUTR

Table 1.1
final burette reading/cm3 18.8
initial burette reading/cm?3 4.2
volume of dilute sulfuric acid added/cm?3 14.6

Ji Tablel.1 JEHZ: 18.8-4.2=14.6cm3, THEEHINESR, REOFE, BAMNBLSTEIRY,
(b) FEFHEHYZ potassium carbonate solution, FRERFIIAR, 184N HEAREL 1:1, FrARNTT mol #H5E; AHIH
mol 7351 5 25.0cm3F1 14.6cm3, WREREH (GHAMAIR, KT/, IXBEAR I —E LR, TR A R R B
Eeil 5 SERR AR RIS B S5 18,
(c) MERAEEN 25.0cm3A] H volumetric pipette, ZEIEE; RIS MEE burette (HEE). FNHERE
M EARF AL AR
(d) F]}% methyl orange, FFEf%; HH yellow to orange, 5 {0 Z0RS WL s, Fep)ER BT TR MBI, #1
fERfIREt; BEMAR, KFIFEOEL, A MREA 6 B YIERRER, WAEEEH
(A=A =R N
(e) MERISFEH swirl the conical flask, SRR RESIHEIEM, AR 5B OMIRE MRS, R Z
BE, HNERBINIBIIIINR,
(F) FEHTERR R 25.0cm3[F] — AR BB TRAN 14.6cm3[F] —FGHiER, RS B ANIERA, B0 7Kka&
K, BE Y RYE, ARSI IR NER, RAVERERETAS & BEJS RTECH, 1E SR TR, BT
A/NA) 3 I3 E AR T ROV, TG R A, 2R 4YE, (NS IX R 0E, B — IR ISR,
AN B E A AR, s ISt e RPR CIB IR R A,
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[E#pY (2025-October/November 0620/62 Q2(a)) -3 &

A student investigates the reaction between acidic solution B and two different solutions of
aqueous sodium hydroxide, solution C and solution D, using two different indicators.

The student does two experiments.
Experiment 1

* Rinse a burette with distilled water and then with solution C.

*  Fill the burette with solution C. Run some of solution C out of the burette so that the level of
the solution is on the burette scale.

* Record the initial burette reading.

«  Use a measuring cylinder to pour 25cm? of solution B into a conical flask.

* Add five drops of methyl orange indicator and five drops of thymolphthalein indicator to the
conical flask.

e Stand the conical flask on a white tile.

*  Slowly add solution C from the burette to the conical flask, while swirling the flask, until the
solution changes colour from red to orange. This is the first end-point.

* Record the burette reading at the first end-point.

*  Continue to add solution C from the burette to the conical flask while swirling the flask. The
solution changes colour from orange to yellow.

. Continue to add solution C, while swirling the flask, until the solution changes colour from
yellow to green. This is the second end-point.

*  Record the burette reading at the second end-point.

Experiment 2

*  Empty the conical flask and rinse it with distilled water.
. Repeat Experiment 1 using solution D instead of solution C.
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(@) Use the burette diagrams in Fig. 2.1 and Fig. 2.2 to record the readings for Experiment 1 and
Experiment 2 in Table 2.1. Complete Table 2.1.

Experiment 1

=1 =20 =40
ST = =
=2 ——21 S
=3 =22 ——42
initial burette reading burette reading at burette reading at
first end-point second end-point
Fig. 2.1
Experiment 2
——0 =10 =20
= / =5 =5
-1 ——11 ——21
=2 =12 =22
initial burette reading burette reading at burette reading at
first end-point second end-point
Fig. 2.2
Table 2.1
Experiment 1 Experiment 2

using solution C using solution D

burette reading at first end-point/cms3

burette reading at second end-point/cm3

initial burette reading/cm?

volume added from burette to reach
first end-point/cm3

total volume added from burette to reach
second end-point/cm3
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fif: JCAEE AR S e SR, AEHEEIAF IR B SR &1, B C 8¢ D, FEEMES
—IRENKFTIRL ARG, BRELMNJGEAS A H, BRI IRPR ALk, NERREIX @ B 45 T, EE
EH UL BRANARK, IR AR A fREINX B, e () BRI NI,  FHAMS 117,
A1, VAR Co MRVGEMIREREE: 114K 1.6cm3, 5 —2&K M 21.2cm3, 55 &5 41.0em3, HPDEILT
PRFES IR PR 1.6cms3:

BE—KE=212-16=196 cm?

BETALRS =41.0—-1.6=394 cm?
SEUG 2, IR Do FIEEL 0.4cm3, 2K 10.2em3, 55 2K 20.1em3, TS BIHATIERRAS 5256 547
FYJ 0.4cm3:

BFE—KE =102—-04=9.8 cm?

BE LS =201-04=19.7 cm?
IR FI 52 BEEH S R,

Table 2.1

Experiment 1 Experiment 2
using solution C using solution D

burette reading at first end-point/cm3 21.2 10.2
burette reading at second end-point/cm? 41.0 20.1
initial burette reading/cm?3 1.6 0.4

volume added from burette to reach

first end-point/cm?3 19.6 9.8

total volume added from burette to reach

second end-point/cm?® 39.4 19.7

Ji{ Table2.1 SEEEIHZ : N B ARTRER Jek [l — S AT 15280, H0S BRI AR — (R B — /N, BRI FH R R cms,
RISHTNATE MR RIS, S5 =1T4 201 NREIKE BN FIRE T, &E—1TIHRE
total volume, ZMARSLEFRAELRLT,
WRFHE A RRE %R, 2R8I M ZEE:

41.0—21.2=19.8 cm?

20.1—-102=99 cm?
EATRRBMA S Z EFNN—E, NEARERIAITHAR, FIEAEEHEA total volume IX—1T,
NS P BRI 2R — AN, A ARBIER /D — AN —BOE SR EESK, BT 5 7353
S A IEHRTRTE 5280, RISALE, TN EFARR R —8EE, WYERARREBR C fl D, WM& AHR
RAFNE, NEURFAZHESHE, FREATE R —DE titre”,



PSS
1. (2024-May/June 0620/61 Q1) -2 4k
A student carries out a titration to find the concentration of a sample of dilute hydrochloric acid.

The student:
e adds 25.0cm? of aqueous potassium hydroxide to the apparatus labelled A in Fig. 1.1

25.0cm?® aqueous
potassium hydroxide

Fig. 1.1
e adds a few drops of a suitable indicator to the apparatus labelled A
e uses a burette to add dilute hydrochloric acid to the aqueous potassium hydroxide and indicator
mixture in the apparatus labelled A.
(@) Name the items of apparatus labelled A and B in Fig. 1.1.
A
B
(b) The student adds the indicator after the volume of the 25.0 cm?® of aqueous potassium hydroxide
has been measured.
(i) Explain why the student adds an indicator to the aqueous potassium hydroxide.

(ii) Name a suitable indicator.

(c) Describe how the student can determine the volume of dilute hydrochloric acid used in this
titration.

(d) The student observes the colour changes that occur as they add dilute hydrochloric acid from
the burette.

State one other thing the student should do as they add the dilute hydrochloric acid to the
aqueous potassium hydroxide.
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2.

(2024-February/March 0620/62 Q2(a)) -3 2k

A student investigates the reaction between aqueous sodium carbonate and two different solutions
of dilute hydrochloric acid, labelled A and B.

The student does three experiments.

Experiment 1

Rinse a burette with distilled water and then with dilute hydrochloric acid A.

Rinse a conical flask with distilled water.

Fill the burette with dilute hydrochloric acid A. Run some of the dilute hydrochloric acid out of
the burette so that the level of the dilute hydrochloric acid is on the burette scale.

Record the initial burette reading.

Use a measuring cylinder to pour 25cm? of aqueous sodium carbonate into the conical flask.
Add five drops of methyl orange indicator to the conical flask.

Stand the conical flask on a white tile.

Slowly add dilute hydrochloric acid A from the burette to the conical flask, while swirling the
flask, until the solution becomes orange.

Record the final burette reading.

Experiment 2

Refill the burette with dilute hydrochloric acid A. Run some of the dilute hydrochloric acid out of
the burette so that the level of the dilute hydrochloric acid is on the burette scale.

Record the initial burette reading.

Empty the conical flask and rinse it with distilled water.

Use the measuring cylinder to pour 25 cm?® of aqueous sodium carbonate into the conical flask.
Add five drops of thymolphthalein indicator to the conical flask.

Stand the conical flask on a white tile.

Slowly add dilute hydrochloric acid A from the burette to the conical flask, while swirling the
flask, until the solution becomes colourless.

Record the final burette reading.

Experiment 3

Repeat Experiment 1, using dilute hydrochloric acid B instead of dilute hydrochloric acid A.
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(a) Use the burette diagrams in Fig. 2.1, Fig. 2.2 and Fig. 2.3 to record the readings for Experiments
1, 2 and 3 in Table 2.1 and complete Table 2.1.

Experiment 1

E_O 2—25
;1 §_—26
iniaal reading fin_al reading
Fig. 2.1
Experiment 2
0 12

IIII|IIII|IIII|IIII|II I‘
—
IIII|IIII|IIII| III|IIII‘IIII
d

2 14
initial reading final reading
Fig. 2.2
Experiment 3
E_O 2—38
iniaal reading fin_al reading
Fig. 2.3
Table 2.1

Experiment 1 Experiment 2 Experiment 3

final burette reading/cm?

initial burette reading/cm?

volume of dilute hydrochloric acid
added/cm?
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| 12.3 KL

TR 1 HEEES. Mo R £3EEY

SELLIARITEARE S, FECEFT RS, paper chromatography (4tail%) AIorBIREIALE
EIERFT AR FYR, FEEC L baseline GBSk, HELR), /D BREGSIEHRLE LIHFHT; ¥
AR IR TAT, (BRI AUR TREG . BV ER BB AAE TARIAA; MK aE 5
NAIRS NI (gl o

FHaRY: RIRZMAT, FRRERELTS

BEEN+HIEREL ) MEFHIERR

P

| Ry
/

'///
_—

—_ ATRERTFERR

PR AT ; S ERBAIRETIZEK.

AURMEANIRH, RS RRRERRTZ b EBIUREREREE, NemRARAME,
AR AR AR, AR P REELRETA NIRERTATFITE, TR — D EREPRGERIER A B8 Ak
FIEAURREAE], TAFISCAREITAN T BRI 2 R R - ARJRRIE TR R e bl TR, ARE
HBEHFR—NEM, RIT IR BHAR, KN FH BT 2ERRH solvent front (AR , BERIAFIZR LG RELE,
MRV 5EREE, BMMARFEIER. ERFERER BRI, i Eil— 0 3A, EnJT
RSP MR RAMEMEIBEASE S CEAIBR S, STRFENTAIRES R —4H oy, R
[FIfEITZF NHAT, AREFENRTET A4S ERR L,

EEREFMT, BB BABENIE

A. BELHIM— 1 H=

o o MBS, SRR
MBS 5 SI5A. BEE
[ ) [ )
XIS (R XSS BANIB
BAIA BB A

B-RRARESRDANAD; RUESZFHEEYIR, EFRRRMAVLE SR,

=S ER A Rl —aK AR T RIT; WA RABER 235 B/ AL B X5F,
B M AMDNITRIBER, FILERREY); MA2HSERM A, BHEGE, XFHM&AMB, £1F
—ABER, TR A SRR AR, B EICE R SRR RSN WA R TR A B0 A
TBAITE, BTRA— R H R RN A TER, BUEAE A RE R O AL B AN SLER S A LR
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TEYIREAERE D B, HEFEIN E T RH K, colourless substances f&)F A& A WA EIY R, B0
1 H Y FELE amino acids (&HEIR) . FoH & IEARIEF, B locating agent (AT B LA L,
AERIDZR B aFIN AR, HEHAEMERREREES TR E,

TeYImR: ks, BREGHIBEHMAE

0
£ locating agent 25
] 0
0
EBAFE: BERR E6E: Bari

EEFEHENENBINLE,; TEFEEHIERRERIRERTO o

FeEAE IS IR E A s, AREMRESBAERE; FERIZIZEKE @RIZHT,
BFERAEUZH, TS AN RS EWR". GRERARTE, MTEEEY DA%, H
R, HHEKAH=NER-B AN, HRE ORI @R AR BN, AT EIX—al
Efg; Mit—SEHERETEHSES,

PR LLRIANIE, T RE, JeRFELH|BE A OREER, HRER—ELRAFITES, XA MM
A — R BRENEE 2, 12E RS

_ VIR EhEER

I AFIBhE S
TR ER IR B A B 5 ARG AT, TR RE AT em B8R mm, JEBH BN ERL SR 2 H, FTPARE
051 Z[H,

RIFEMER “MEI—FELHR" RUERARK

YIRS ohE S . IS0

BFI%ThER: 2ANENE

8.0cm Rf=4)EE = + 7&57IEE =
=3.0+8.0=0.375

TR, BEE0S51ZIE

BEEAARANRY; sEFARANINE; BRgRoE,

ABEREWE 3.0cm 5 8.0cm LB, FEKEEMEI—ELTHE, 2570 B/ AR AL
%M,%%i&%m,ﬁﬂi&Mm,ﬁ&Eﬁﬁﬁﬁﬁ,E%ﬁ%:

3.
Ry =25 =0375
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ol HZEM AN, 715 0.38; TREMIBRAL 8.0+3.0, WABEHEATHYE K Y 73 B, 78 H AR R A H L
AH T, REAFER BRI BUR 5 BE%IATIR ) IRIEFIRK, ARSI UK A M, L
FRFEBIE Y 1S AR ELPE FR IR, RE A2 R HTA M — DRI R UE 1 i H 2L
ReTEBSA B R, ZuieRiniR, GLEBHS LSR5 PR BTAIRT R &, 18
FUEREhEE R N E —F 2 M, XEB-REENESTHA, NEEX R —mAUREFEL R,

AL ERIEREY, SERELRRANEEPHEF

B&->Ba: 4.0cm

6.0 cm Ma—aa: 6.0cm
HZ&—a175=4.0+6.0

4.0¢m Rf=4.0-10.0=0.40

,,,,,,,,, MINERNBE TSR

XE4.0cmBLEMELTTIG; FEEBRERERIELRIER,

4.0cm 5 6.0cm 2 E ERAHRAIME, NRMURERNSE, 4L TUBRREANIESE, THEATE,
FE T BRPREERIIE DL : FEEBIBE RN 4.0cm, BERZIFTEN 6.0cm, PIHALEIEE EZ 4.0cm; AHIRSSIHY

g, AR EBAE N :
SARIFEEHEEES = 4.0+ 6.0 = 10.0 cm

ﬁ%“?ﬂﬁ%i:l:o:

A ETTECN T2 GBI S SR E; F 4.0+6.0 25— B IR G 2R, SElivE R
KGR, &, ERIEERI DN IRER I RARER AT &2
IRGHRMAURERA S, MIOEIREL SR, SEMAENMIERIVRZIE, BahE R e
MAE R SERR & IR EE T 220, 1X D8 A SRR EAURN A MR, —RIEOTS, EHRASE
L, DANAT SRS, AR,
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Ah NRIRERNEER, REHTRELSE

B EE10mm

YIREEE =55-10=45mm
AFIEEE =100-10=90mm
100 mm |
Rf=45-90=0.50

AEEA55-+100

FRSRRIFTRNR NS, BRER 8" &2 8 .

AEEAEEHME — LU, B SRS B K2 10mm, A58 MWL SRR Eh R 2,

B LR 10mm, BEAE 55mm, BT E 100mm, X458 S MACR B ; F550E B MIHER NIk i -

YIRS EhEER = 55 — 10 =45 mm

BRI EHER = 100— 10 =90 mm
[AlIkE :

R, = % =0.50
E# 55+100 $E3E Rl s FER HURE SRR ; RS T-0R 10 TS 5 BEJR, WL B R B WA RIS s 4R,
WAER, &RV not drawn to scale, HFMRFE, FTERERBKE,
ZNHS P DVEEE RE, BGEBER—NE, WAYRER—RBHEENETHERS, TREEK
—NESH R RILPOFH > AMEETR N2 B SRR ESE =, mHEME &R

W, N EEAPPRA I,

YR e g R =15 HHERIRIfEES
[ [
B. CEAS
0 o O
[ [
A B C D A+B+C+D

EEERFRMET, BSCAGIHERERS, BEYPENRESRHE NI RAE,
TUBETERFESRAE T RIF, AEMNPRBEARE B Ml C HE, PURMYIBAMRIER A Y 2 B,
B A, B, C. DM+, BS CER—mE, REHMMAIERE A NAE, BS CHFN
BH. DM E=1HA, HRHADEENETEN, ErfERERR, A2 EREK; 2
XA TS R R S AL BRI, B SIE RGBSR Al — P 2 B E BV, HARER
— N ESFERREN—E 2R —MEEY.
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UG R T AR T , YRR o JLtYIAT ERBER. Rf AP EL R B ER M
=i, 7TFEF , REEE| o Rf tHEHIAPI AT RE .

B MR, BEAR]; B locating agent; [A]—HELk; BEAHUL; BFIENE; EE

PEFNBIIRREEDREENAR . 2 E s TR, BGRER SR FEFMAAE; Rf SR

SRS NI, o BREERSARAN, A IR, DAY PR B RRITA I EE

TEGER  (2025-May/June 0620/12 Q38) - 2 4&

Which diagram shows the correct level of solvent at the start of a chromatography experiment?

A B
) ( ) (
spot of sample spot of sample
| — | —
e// .//

\;\ —— “level of solvent

level of solvent

C D
) ( ) (
B B level of solvent
| _spot of sample | _spot of sample
:// .//
level of solvent
| |

B IEWRRC A B R R R P ARAY N SRHR ATATR, TATTA RETAR BT MRS RERI 2 b, NEE
RN,

A BIRECRAR, (RT4R00 o, AREIERITAFSIALUH, B RAVRERERA, M e TR, ™
SRR, 1IERf. C RYMIIAEIRE LA, D MRS AR DA T, #RR AT S RERA R ERIR A,
(Kl B, ANEUE T AR E A, JEERZN AR & B IERE R,
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(2023-May/June 0620/22 Q39) -2 4%
Two compounds, M and N, are dissolved in water and separated by chromatography.

The results are shown.

solvent front

ON

10cm

baseline

What is the R; value of M and which compound is most soluble in water?

Rs value of M rr;c:)sr;;ghunbée
A 0.2 M
B 0.2 N
Cc 5.0 M
D 5.0 N
fi&:

ST E M Y RE, B M M baseline ZIBE S A0E T 2ecm, A7 MIF— baseline £ solvent front 22 7 10cm:
Ryn = 1—20 ~0.2

AR B AR, MHERIG AT, R &AL

B M 5 N, NFER EESHEIT, EXIER M. KEEAIBE F, HH N B 5 REK88), XM most

soluble in water 3% N,

PRI 2 <0.2. N”HYZ Bo AREHI T F. - BHEIESRE 5.0; RGN M I Rf BUVNRERREE S

RETEFIFEE,
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ABSE i)

1.

(2025-May/June 0620/21 Q40) -2 4§

A mixture of four different colourless amino acids is analysed by paper chromatography.

The final chromatogram is shown.

solvent front

baseline

Why does the chromatogram only show three spots?

A
B
C

D
2.

A locating agent is not used.
One of the amino acids is insoluble in the solvent.
The solvent front is too near the top of the paper.

Two of the amino acids have the same R; value.

(2023-May/June 0620/23 Q39) -3 %k

The chromatogram obtained from a chromatography experiment on substance S is shown.

4.5cm
solvent front
4.7cm
S
6.0cm
baseline
1.8cm ¢

What is the R; value of S?

A 0.39 B 046 C 0.56 D 0.62
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3. (2023-October/November 0620/22 Q40) -3 £k
Substance Q is investigated using chromatography.

The chromatogram is shown. The diagram is not drawn to scale.

A

solvent front

/Q

129 mm
114 mm
83 mm
baseline
4y ym®mmi  a
What is the R; value of Q?
A 0.60 B 0.64 C 0.69 D 0.72

4. (2025-May/June 0620/13 Q39) -3 4%
Three coloured inks, P, Q and R, are tested using paper chromatography.

The chromatogram is shown.

0 0
0

0 0

P R

Which statement is correct?

A Pis a pure substance.

B P and Q have a colour that could be the same in both inks.
C The top line of the chromatogram is called the baseline.
D

All the colours in R are also in Q.
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| 124 58, RASH4E

A ARRENR RTINS, RASRE

SR TR LY R TA AR, WIREE(TS 2 &R, solvent (FAF) BEIAME solute (AN ; —FhekZHiA
BB FIFIEZEY solution (J&WR) . 154N sodium chloride (Z/L#4, NaCl) AT water (K, H,0), 7K
TR, SILRIATR, B Ei/KA BB, REVELREH, FRRNEEBR,

BB BIEATR; NAaBEENEIMII—E

thik: solution B& 5K RABBFE+RIK
Na+ Cl-
Cl-
Na+
e®¢ 0 ©

7k@Esolvent; S fbihEsolute VORI B RS AR A B
BEBERERTK, EMEFNRERH, FARELRTIRE,

VTSI, SHANERRETERE Nafl CUINIATE; IO TAMRE, (REFR] 70 B A0 [E ARSI
EEHFID AN R BATEFE, hIEMR, TERBUAT; IR RERRL, g, e
AT, ARSI K —mid, Rt /eid I8 Bk S BIERER H AT, ALY A2
BIRRIERE TR,

IR HATARBIA, TEEFIERE G E MM G, filtration JEid 78, FTEIELL EAYEANY residue (JET),
ZEOLIEARIIAR SR filtrate (JEIR) o residue JXDNHSCIAML AT ATZHE R % . RIBE LA E N
R, EAREHEEYRRE, FREEEKIZERTE ML,

SREROBEFERINETF, BRTENETHE

// residue JE&
e o° BB BREIRE L

filtrate JE&
l BB RRIAS AR

BIARREE, JRRINA 4K

FrEERFOR AR, 1 AFEAFRIERIT . LR R EIA AR ER R P e AR T I AR
RN AT ERENAA R —RelERL, JuER, i ERAREERLR L, IFREN TR, A
name the residue $t5 B FR; 7] name the filtrate W5 %R aqueous solution, AEEH G “[FEA K
ARG H ZR I BRI, HAREHI S ERTEIR K pure water,
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MBS R IR, FEMMEEMSIRE, saturated solution (TEFIAR) ZBAEfMEERE N, ESZE
UK AITERERIE R, ZBORRIERI SRS BIrh, TR SRRIA MR, FrDARIJeiafi, 2K& 57
K, SRR EEGE MIART, B crystallise (55fh) . EUH&RREH/D &R KIS, TR, FRERM
BHEK

L& FEERERT, BERRFERE

BAFHELE K RN nE. LERKE. TIE

( C(

%o /<><> \

AR, e BREERR, RIEFK B BEARE R, AEREFR

WHRMEERERIL, HlIKkERENBEMEAREERT.
“BRT BERYE, “4&7 BEINARMSETHAEE
EOREHER TR, FTREELSERT; BIEFRRERERNIEFER, 1B SKIRA, RS2 &,

— RPN AT ER AR A IR, WRRTERIRE T, RIeTamn sl 7 HIsfReE )1, il
IETCE IR T BERRAKZEIZE S TR AT BRI ZH B K G SR, 5 e R 4t
evaporation M 1% crystallisation, FJH|Wi7% % B MIATRBUS SR A EIR G50 3R, FHEEURIERE, TREN
KRR AR INZE R IE,

IRBEEIETA, RAERFIE AR TR R, AIERIE N RETS R B hRE SR —4H sy, mis—4H 7
TG, HEANAE S B 5 ZE IR R AN TR R, JeiafE. B, EiReRE—i
HIERIEEIAEAE; BEE75 B

BE5VRE—R: ILRMYIRERNEN D BEE

mk: ELARR, DB

\ 4

/ i JE filtration \
e W R AR
FEREDRAR, BT EEEBIIK RENESR

BIIARE, REHNB—HARE; FELREEFEEFTENH .

FMEAFRK, BOAARBIERRIE, IDANE; MEDSXRESENR, DRIESIEER,
BNERADHITR SRl 0 SRR T U8, AR, TERE TR, IEIUE BAbK,
ARRERIIKIG IR A M, Hr BT REL, B—PEUE R0, HdIEE B RN, halis
S
REBAETH, vibetz&k, MiREL. simple distillation (AIFAZEIE) J&E& M ERERIE BB IREUS
a7, BIan MER KBS 7K, ANRVEEZK BN ZE R, 2R RREA condenser (10 5EaS) JEIQAIBIRIA, SRR
R distillate (TESIRD . BhBEEIRBEAF, AREKZRSTREZR T,
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BEEE: BEE, BORKE

] oy e
SBEEHRES
Eai3tin]
I~
BSHSH
BHR
KM T BEE N B

EZEEBRER, WK, B ERHBEERRFR.

WEERRE, QR MK, BimtoK, BEHBREERTEASE L, WS 5MNUHE, RIUHE AN,
Hbtrtgth, ERZERA, gifh; BtnaaK, Bt 5ss, BIEARmE, RETHEREGRILZE
AERAE, TSR, RESSRERQRHKMN Mmit, it FBIRERWK, RAUKTE
SNERE, HERRSETRE, WENEERIARS,

TS EIARRI, FIF#E R ZE R I INGRE S 738, fractional distillation (7318 TELRIRLS 1@ EEas < A4
Jl fractionating column (Z}1EFE), IEZRSREZRLMIREE, BB RRIAT BEEDEAN LTS, JLiE
TR E R, TH IR O o BRI, PTEE B R B 2K TR B A R0t 0 B ik R IR

DB MADEE, EERDBARHRANRE

REIKM R

SREEITERER
FEEEN

000 ‘—l

B MR IERFEN
gk

HRBRNAD RESEBERT; KWRETEED IS,

PEERORE, RN MimdK, bimitiK, RETEREER S ASE L, BRSNS, RSIREE AR,
ZPEEKEIR, TRV — AR AR T LE 55 —Afilid ; —3& AR, Al 2T, S EIp R s &
MRk R TR B, A TE SRR A AR — U 18 2 TR S 2] 1009% 4 C R, #5781 X [B]“mixture of liquids

with different boiling points”, F.5% M2 548 F fractional distillations
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MR BERRER BRI S HIMT AL, FELESNERSR T, AP BUA REE R melting point (J& )
boiling point (). &AM A] RETE —Bim BV B A L, AT PR IR TR ER AR A
AIEE S, TR R R, BRIt Je S R N SR LR, AR P AR Tl
B 3,

RHETREEAE: Kb ME, BHRAGGHIHE

aym BERNER. #HR EE TIMANELBI R RS G
fam==0°C BRARTF0°C, BEEER
#hm=100°C #RmET100°C

ELUKMERNIHEL BRGNS R, AEREZHEURTHM, FERLERE,

PR ERFFHIRI SRR ; AR RN R AR R FTIE A U S BURE RIS, BTt s, ANREHES DRI ATR S 4 ] 5
{E2 1k,

HIEASE FAUKAIRE R 0°C, B 100°C, HMAEARAHEL AIIRZR, MRRKT 0°C, #sin]

T 100°C; EAGIER 2R, ARERHAKRmEEZ D, SRR ITHER: -116°C t-114°C i, £

. FINEARIEFLKIRREIE, Eh5ELSHEA, IMTCCERAS R,

JARI; Y E)E RER ot ol i D i DU B >3 e o TR o IR A
#h A , [EIHKRT 5 o BN R SR ELTA A 0

B VR residue; JEWK filtrate; TRE; ZRK. 4hkh; BRI, H
e HARY IR HIWr nl A BN, EARS B RAR; a7 B IEE 518w, SRS
i, TAAIFHZRE, EIATRIKHBE RS, 4l BRI b AR

TERR)  (2025-May/June 0620/11 Q39) - 1 4&

Excess solid magnesium oxide is added to dilute nitric acid.

Which separation technique is used to remove the excess solid magnesium oxide after the
reaction finishes?

A chromatography
B crystallisation
C distillation

D filtration

fi#: magnesium oxide (EfLEE, MgO) NMAMHIHERIG, @ H A E 2 excess solid, R EEHhH IS
REATEI TR, BEMNREIREESY PR EIXEREPIEILR, A filtration GI3€).
I JERTE A MgO BITEIRAC b, SAERERMIATRIEII IR, BOE D, 45dH T INRRBUS K, ZZBHT
ARRIFREEIGRIR, GISH T BIAMA s, RN BEEEEN &R E BRI,
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Y (2025-May/June 0620/12 Q39) -1 4&

Which process is used to separate a mixture of liquids with different boiling points?

A dissolving

B crystallisation

C filtration

D fractional distillation
fi#: PN RCHEZEMF 2 mixture of liquids (RIATREY)) 5 different boiling points (HERANFD o 57 B8 R A
R ER, FTPA%EE fractional distillation, D,
SRR EYIZRIEIER, SR EZRL. B, BB RS SRR ES, FiH
MR VO REIER . dissolving FUBTARE, crystallisation F FEUSESIA, filtration FATAIAREIR; BATAGEL
FEIX MR 6 R 22 57 S8 R S

(2025-May/June 0620/22 Q40) -3 £&

Pure ethanol has a melting point of =114 °C and a boiling point of 78 °C.

What are the melting and boiling points of a sample of ethanol with glucose dissolved in it?

melting boiling
point/°C point/°C

A -116 77
B -116 79
C -112 77
D -112 79

fiR: SeFai CBEREARIE LIS MR -114°C, 551 78°C, glucose (HEME, CH.0,) 1EARNERTA
JRIATE ethanol (ZBE, CH,OH) H, FFEARTERFEIK, s SmE .

BB T -114°C, [RII%-116°C M Z-112°C, HELLERRT, —116 B, EAK, MR ZEET 78°C,
Iti% 79°C M2 77°Cs

PFIFIES IERfRYZ B: —116°C., 79°C, X BR MEILAIETNE TS/ M —4, HARIEIA#EE R
FLAE BT EIR E TR eEs 2°C f1 1°C,
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ABSE i)

1.  (2025-May/June 0620/41 Q3(c)(iii)) -1 &k
This question is about copper and compounds of copper.

(c) Copper(Il) sulfate crystals are made by the reaction between copper(Il) carbonate and dilute
sulfuric acid, using the following steps.

The sulfuric acid has a concentration of 0.100 mol/dm3.

step1 Powdered copper(Il) carbonate is added to dilute sulfuric acid. The mixture is
stirred. A reaction occurs.

step 2 More copper(Il) carbonate is added, with stirring, until the reaction stops.

step 3 Unreacted copper(Il) carbonate is separated from aqueous copper(Il) sulfate by
filtration.

step 4 Aqueous copper(Il) sulfate is heated until some of the water evaporates.
step 5 The remaining solution is allowed to cool and crystallise.

step 6 The crystals are removed and dried.

(iii) Name the residue in step 3.

2. (2025-May/June 0620/43 Q3(c)(i)) -1 4%
This question is about zinc and compounds of zinc.

(c) Zinc sulfate crystals are made by the reaction between zinc carbonate and dilute sulfuric
acid, using the following steps.

step1 An excess of powdered zinc carbonate is added to dilute sulfuric acid.
step 2 Excess zinc carbonate is separated from aqueous zinc sulfate by filtration.
step 3 Aqueous zinc sulfate is heated until a saturated solution is formed.

step 4 The saturated solution is allowed to cool and crystallise.

step 5 The crystals are removed and dried.

(ii) Name the filtrate in step 2.

3. (2025-May/June 0620/21 Q39) -1 4%k

Which method is used to obtain copper(Il) sulfate crystals from an aqueous solution of
copper(Il) sulfate?

A chromatography
B condensation

C evaporation
D

filtration
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4. (2025-May/June 0620/22 Q39) -2 4%
A mixture containing an aqueous salt and an insoluble salt is filtered.

X

Which row describes X and Y?

X Y
A solute pure water
B solute filtrate
C residue pure water
D residue filtrate

| 125 BF. SASIEELES

AR 1. AR eI RIS RIRGIREF

FEXHNE BT 2R H L HIWRT 47, ERMERIES G, &SI BTERAR A
&, MYFEZEK precipitate (JTIE), TCRIFAES N ppt.o TIIER] ARTE, o] AEBITEIRES; FHEFEE
SERVT REAFRITE, R5 “white” M, N5 white precipitate (FETTIE) . R HERIAYY SR,
HEAEEER, N5 blue solution (IEAIATR) .

AEENNIR, BRELEFHENEF

— (13 b Ay
H&” RixEame
‘B’ EiRA
O S
P LI T BB
BT PR M+ BAREE
BEBERITREE Hitatg4, RB BRI

PR R RIE; ARG QAR FaITER S RReE—E 2 —ME 1,
—EINAHEHE B ®EK, SEidk white precipitate forms”, IEEIEAREERFEHEFWIE A, KA
Znz, CarRJRE/“ A AT, BEGH THAF, PARARSINHIEITE R SR, A BidEgs
/IMEEI%,
dropwise 5 in excess JE[F] —E NN M B, dropwise FRIZMMA ; in excess fEARSNNA, BEEA T
R E, NaOH(aq)/2 S AMB/KIAT; aqueous ammonia ;2 &K, 51E NHs(aq), HH aq K
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B, PIRMAFIER IR B i e Jm S AT, (B BNAIEERA—E M, FEpiRfiAG,
SR BT R, o Bl

E—RBBARANMN: kIE, BIE

<
PREFMELE
BIIANaOH(aq) 0% ’
5%
TERB®IE
<
PEENMELE
HIOANHs(aq) 0% '
5%
FTERB®IE BeENEE

BITER—MEER; TrEMENMNaOHRAREBARUKELLIR,

BT A — 7B 5 B — 01T 4R, Sk FoR B — (o dR S A R — b 25 &

Xt ABPTAIR, S0 NaOH, JohBtIliE; 48400 NaOH, JIERME, SRITERR. B M5l
2K, SeEBHETE; HREmzUK, THENfE. RICRETHMHERER, Niefis —XERat
e 5w a T isine = AT &,

= atfrik, ZEWR—AEBEFIRERTIRHR, RGN Al (E LT R NIRRT S R kLT
SEMBAEESD, HRFEAEREERBERE, A Zn2#A7E)d & NaOH RGBT, AlibA
X—PAREX > = HIEERINEUK, Zn2 RE B BITERESOT R ZUKIRME, APBIREE, Ca> Tk
B ETTENE T & NaOH; MNZUKNEE TTiiE, sl amkD 88 G,

HEABITE, ETERIERHFIFER

BF NaOH: L& - d& NHs: LbE->E3&
AL+ BB F B&TRE — BRI EAR BHE&RE > T4
In* BT B&URE — AR EAR BH&RE — AR T EAR
Ca’+ {58 F B&RE > FA T, FRDERBIE

“AATIE” RHENAETE, FRERKIBZEAT K.

Ca2 5 ZUKHTER R B Toyiie sl /D & B e iie A G, AREIES ROKE B Biiie,
RAVE T NaOH SLEVETH, IS0V AP Zoers 53— (HREMINEUK, WIEEIRTS, B30z, 5
BUKILRE TR, TSRS AP, SCHLRALRIO RS54 I RN, TR & 208
B,

DRI PRE CTTERRIE O, Cu i8R NaOH sEUK, M2 REIEEITE, 4
NaOH, VLHATE; MEMECK, TURAM, WAZHRIEE, BIFRS VORER, EHRIKERT,
MR REEITTE s B RE, MR, FAMREEN,
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’

2439k ST 4 33
Cu sk /%%.@/R/E

A II/T@:"-\Q:_‘_
Am i

~7

SEXCU*HARNMNaOH: REBERME, TENaOHBREEFTE A,

RIS JURYSTET, PN ETTENRL, XAR TR CUiey EEEH,
& H A 5 “ammonia dropwise until in excess”, BARE 1=, WERTHWNHTEL, FHEENETEE K
light blue precipitate forms; it dissolves in excess ammonia to give a dark blue solution”, JXFEREAAEAIH
PREEIA, AR EEIRES,
ZRATIIEZ R I8 Cr3 il Fe2 IRy —K, PR E T INZUKES AT NS T3 8 ZUKSR i, 7 B
il NaOH HAREE RIS &, Cr TSR ETIEIRME, FerHIITE, FeUIlEfE S, FEiras K LERE
DBERR, X RERADBENAIRI, Fe3 M MFFIERALLAREITIE, 5 Fe R,

FeUEAMMWRE: AIENaOHB S

BT NaOH/L & — 3 & NH:/DE - 3£
cr3+ £&(111) BEITUE — AR KK > T4
Fe+ k(1) BETUE > A BETUE > A
Fe3+ E(I1) LIRBITUE — A LIIRBITUE — A

Fe* MR ETERHER, LBERTSASETNTIR.
Fe?*SFe’*BETRE, 1IRMETEERM,

FHIBATIC R A — M RIS FREA RN Fe2UlUE, FHARRTA SRETTTERR R,
ERIARENRINS B2 KRR EATINE, BT IRE Fe2, Cr3 N TAFEN, H—miErreiing &
NaOH: #HULIEIRME, 1% Cr3; HERTIERY, 1% Fer, @ H %K “describe a test and explain the result”
I, U AR R A AT RESE SRAY o
AR NH, N E S, Er2REET, TReRR ERE GBS miiE . Bt
NaOH FiE#, 2 NH,*, A ammonia (<, NH,), 7EE M AMIEL A S IRA e T, R E %,

OH ZEAM, FRG BRNAKEIK:
NH," + OH™ > NH, + H,0

NH,"5 NH, A miiE BERFRSIRE 7, FERERHNED T
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IR ERENSE, FEZBEAUYIE
EEIRARRATE

NHs
I I
Hm+ A I EN=F~}
NaOH(aq) SNHat+ 1+ EHR
FENHES
R BRIZFE AR
e 9

IRYUHAE R RS UR, T ERHEM NaOH 74T ; 7548 AR AEIERH 2 S AR RI7E

X LA, I NaOH J5IRER, MMLASIEE AR, SRS NH . 40 RE B HEE NaOH 15T,
IR A S 2 e ARFERIR AN SR, 4510 observations, 5 IRX4VZEH; 7 identify the
gas, 5 ammonia B¢ NH,,

B BEEHETTE R AE CBAER —1T, JeBIEERAA, HHWEEAT R G RERIER. k.
HAERSE RITAFE I AR A RUE AN AR 2B TTIE: NaOH, Na,SO,. CuSOF1EIX BIRFHAM, THE
- RAERE S R HEITIE”. BaSONE. CaSOMMIE, FIRIUNHAETE, HEHATEEET: Nat
H, Curifisk, Bariksr, Caf84L,

SZERPN=5, B3R = itz

IHEREL AR ANaOH IN##%EH2S0a4 rat
Na* LRI RZ TR EHE
Cuz+ BT FTRIMZ g
Ba2* TR T HtBaS04iE xFE
Ca?+ B H&CaS04JliE Bae

BRZBEER; F—EBFEAER—IRTFMF. CaS0HE, AIFRIE,

ZHRA R A AR S, BREATE =R R S AHIRERA BT RlTA,
HATE PR IIFRIRER G2, SRSk, Jal Baz5 SO 2 T H 8 BaSO,, HEFRTCZEL; F N
et E ORI sk, PRERIN S —FIB MG B, MESIX—%1T, Ja T fE i X se B R
[l —RAIFE S AT AR & 2 N 1~ 2T A2 ZORATE BLSAR B — B T &4H, Jeg B ISR A7
BAESE, HEH AR 728, XA B OGS Nat; FIFEHIRIRIL/S T AgNO,,
HEJIESHR CI, BEEOJUESHR o AT RIAFIARE A GIierasig, WEEF 2o,
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—OERAEEITEF. ILEFRIHEAT— T HIE

rat FR L FEHNAgNOs AP0 &
oyl HE&TE NaOH5NHsH
XHiNa+ XHFCl- H & TR A R
ZFFZn+

EXNERTAIRNZRNa*. Zn?* Cl-; FEERKEI— I BFMET,

=55 BIRRERRIRE BV, METE AN, AgNOJERRMLEN A, FLE. B =i B FUEr A R,
B E fE LS Nat, FRICEHIRIRAY I B ITiEss C, MIFAAIRE A ETE4 Zn>, SRS Na*, Zn2,
Clo HH KGR OTE, SEERZAE TR, NRWHEOKE G, AR RRRAR,

HE e AEd & NaOH iR, B ZKB AR, FHF ; WA BIAERRERE B &
UUTETARR, SR o C? TEI BZUKHZAL o NH,*/Il NaOH IR 25 i H i SUAEIREL A

BFE: AP Zn?; REMIAR; D%
S8 W24 NaOH Y aqueous ammonia I, JEIEfHES 7, B2 A5 /> E&Fd &S, RN 1@

LB, RTINS — R R FIDURE, TR AIRIERT, 4 HAMEER LR RSEE, TR
EHFHF

IFETRR  (2025-May/June 0620/63 Q3(b)) - 2 %

A student tests two solids: solid L and solid M.
Tests on solid L
Solid L is hydrated aluminium chloride.

The student dissolves solid L in distilled water to form solution L. Solution L is divided into four
approximately equal portions.

(@) To the first portion of solution L, the student adds aqueous sodium hydroxide dropwise and
then in excess.

observations when added dropwise

observations in excess

(b) To the second portion of solution L, the student adds aqueous ammonia dropwise and then in
excess.

observations when added dropwise

observations in excess

fif: BT 44 L /2 hydrated aluminium chloride OK&SEMER), B TKGEE AL, RNE53 MM,
537l NaOH &K, AREHLEE — 00 A58 — Oy Fh i o0 S — Rk,
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(a) /0 & NaOH 24t OH-, APJEHEIIE, kENNE| NaOH Id &, JIIEidme, MRt KItkm

ZKIR'E . a white precipitate forms; the precipitate dissolves in excess to form a colourless solution,

(b) FH— > ' ZOKWIZKE GITTE, H AKX —JERNE T EE K, FRKIRE: a white

precipitate forms; the white precipitate remains / is insoluble in excess,

SN A HERRZIRES: NaOH H&2/57E, 2UKIEETEBEGER, FEmET X —RERRGSR,
(2024-May/June 0620/63 Q3(b)) -3 %&

A student tests two substances: solid K and solution L.

Tests on solid K

Solid K is copper(Il) carbonate.

Complete the expected observations.

(a) The student adds about 5cm? of dilute hydrochloric acid to solid K.

observations

The solution made in (a) is solution M. The student divides solution M into two portions.

(b) To the first portion of solution M, the student adds aqueous ammonia dropwise until it is in
excess.

observations
fi#:
(a) B K ZRRERHID, BREREE SMBR S N CO,, AT AR EZER AT AN 224 bubbles / fizzing /

effervescence, B0, XN M A :
CuCO; + 2HCI1 = Cu(Cl, + CO, + H,0

B’ CoJa, T MBS CuIIE R,

(b) ¥ FREM — gk, BRE T2 Cu, DERUKIEREATIE, RN E, TIIEHER
HBIREOTATR, 52¥5 M alight blue precipitate forms; it dissolves in excess ammonia to give a dark
blue solution,

X—/NA] BIRAE —MEENE, FE KM dropwise 52 in excesso R 5 “blue” IR IRUTIE. TAMAIRE
EIEIIX = MELE A AR,
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IAEAEY  (2025-October/November 0620/61 Q3(d)) - 3 £&

Tests on solid K

Table 3.1 shows the tests and the student’s observations for solid K.

Table 3.1

tests

observations

test 1

Heat about half of solid K in a boiling tube until there is
no further change.

Hold anhydrous cobalt(II) chloride paper at the mouth of
the boiling tube.

condensation forms at the top of the
boiling tube

the anhydrous cobalt(II) chloride paper
changes colour from blue to pink

test 2

The remaining solid K is dissolved in distilled water to
form solution K. Solution K is divided into three portions.

To the first portion of solution K, add aqueous ammonia
dropwise and then in excess.

a green precipitate forms

the precipitate remains when excess
aqueous ammonia is added

test 3

To the second portion of solution K, add 1cm? of dilute
nitric acid followed by a few drops of aqueous
barium nitrate.

a white precipitate forms

test 4

To the third portion of solution K, add 3cm? of aqueous
sodium carbonate.

Test any gas given off.

effervescence is seen and a green
precipitate forms

the gas turns limewater milky

(d) Two different cations can give the observations in test 2.

(i) Identify the two possible cations that the observations in test 2 show could be in solid K.

(ii) Describe an additional test that can be carried out on solution K to confirm which of the
two cations you have identified in (d)(i) is in solid K.

Explain how the result of this test shows which of these two cations is in solid K.

test

explanation

iR (D)) FCHUE HIEER test 2: NGRS OTTE, HiT

PN AT HEFH 724 iron(IT), Fe?* 5 chromium(III), Cr3*,

407

BEUKFIUEIFAE. Fe il CoiIF &, )




(ii) 7 EL—17 solution K, Wl NaOH I8, FMSIIAZL &, WMRIEESCERGETTE, HId#
NaOH FHIEERAE : BT, TERSOIER, SR Cr; BEOUUENIFTE, TR Fer,
A]5ER’5 7 Add aqueous sodium hydroxide to a fresh portion of solution K, then add it in excess. A green
precipitate that dissolves indicates Cr3*; a green precipitate that remains indicates Fe?*.

XS 2 AT AE L, T2 KDY BRI ORAE 2K AH R PR APEE SRS R T A RIZER ; A EE INZUK T RE
X7

XS

1.

(2025-May/June 0620/62 Q3(a)) -1 4&
A student tests two solids: solid J and solid K.

Tests on solid J
Solid J is iron(II) iodide.
The student dissolves solid J in water to form solution J. Solution J is divided into four portions.

(@) To the first portion of solution J, the student adds aqueous sodium hydroxide dropwise and
then in excess.

observations when added dropwise

observations when added in excess

(2025-October/November 0620/63 Q3(a)) -1 £k
A student tests two substances: solution A and solid B.

Tests on solution A

Solution A is aqueous iron(I1I) nitrate.

Record the expected observations.

The student divides solution A into three approximately equal portions.

(@) To the first portion of solution A, the student adds aqueous ammonia dropwise and then
in excess.

observations when added dropwise

observations in excess
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3. (2025-February/March 0620/62 Q3(a)) -1 4&
A student tests two substances: solution A and solid B.

Tests on solution A

Solution A is aqueous chromium(III) chloride.

The student divides solution A into three approximately equal portions.
Complete the expected observations.

(@) To the first portion of solution A, the student adds aqueous sodium hydroxide dropwise until it
is in excess.
observations

4. (2025-May/June 0620/11 Q40) -3 £&

Four different aqueous metal nitrates are tested separately with aqueous sodium hydroxide, with
dilute sulfuric acid and with a flame test.

Which row shows the correct set of results for the named aqueous metal nitrate?

aqueous w_ith aqueous with _dilute_: flame test
metal nitrate sodium hydroxide sulfuric acid
A sodium nitrate no visible change white precipitate yellow flame
B copper(Il) nitrate blue precipitate no visible change | blue-green flame
C barium nitrate white precipitate no visible change blue-green flame
D calcium nitrate no visible change white precipitate yellow flame
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5. (2025-October/November 0620/62 Q3(d)) - 4 £&
Tests on solid F

Table 3.1 shows the tests and the student’s observations for solid F.

Table 3.1

tests

observations

test 1

Carry out a flame test on solid F.

yellow flame

test 2

Dissolve the remaining solid F in distilled water
to form solution F. Divide solution F into three
portions.

To the first portion of solution F, add about 1cm?3
of dilute nitric acid followed by a few drops of
aqueous silver nitrate.

yellow precipitate forms

test 3

To the second portion of solution F, add aqueous
sodium hydroxide dropwise until in excess.

white precipitate forms

the precipitate dissolves in excess
aqueous sodium hydroxide to form a
colourless solution

test 4

To the third portion of solution F, add aqueous
ammonia dropwise until in excess.

white precipitate forms

the precipitate dissolves in excess
aqueous ammonia to form a colourless solution

(d) Identify the three ions in solid F.

A 2 IR, AR A ER IR E T

TR RS,
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FEWGIMEREY, BEHG, HAEFRERHENET, fI4Clr. SO2 . Ak s 15
PRERARRS, JerlBrEtE A IIRRRHER, FINARUE G, BREEFR R ATRE A T ILTTTR RN, FHIR A=
O N CI'el SO2 . Fr DA CIIASREROHERAR, A2 SO I ASREMUHIRIR, 5 AT REFEIAT T A




FER1L, BINQIEFHIIT

FTEERE INF&HEEERHNOs INFEEfHEL R
B DERPNER Tl pEaTFhamEe [ AgNOs 1 X &+
Ba(NOs)242S042-

KCI-FAEBHCIEE1, #S0+>-FRAH2S04E 14,
BT ESHNFOEF, FAMERMAE)ILFEESR.

THER N XTARE AT A CIBE SO27s ATRERIR THHIBR AR 5 R AL i =UAIX — B U L,
— %A CIrEIMES, HRMERRR, MEEW A CI; BEH AgNO, W E H L AgCl, XMHETIER
REUERHERESE Clo HHUE IR HNO BRI, A REEGIX 5 HIXFNE A IR& R,
=i B AR, RRIVIESIEX 2. chloride /& CI', bromide 52 Br-, iodide /& I» BRILIEIIA
aqueous silver nitrate (FHFRERIATR, AgNO,), =—HHIEEE AgCl, FLEE AgBr, Bif Agl, XL&
SEREREIA, Fr ATEEEMESHL N & precipitate — 1/, JBHEFZE T, AR — BriRELE QS
CIr B o

MRS STRAWEERERMY, BINAgNOs(aq)
Cl- Br- |-
<
©)
OOOOO
B&AgCUE FLEBAEBrE HBAGITTE

cream FEAFLE BTG, SAAMEEARX S ; BIFPTTES G R HSCERRE,
NaBr 1 CrBr & & Bro 73 Al i HNOJRIL /G I AgNO,, NFEERZS cream precipitate (FLEHETIE) ., R
B FFh A PN SR IR I A e AT, B AR S0 SERET X Y B B o
BRI SRR DL, FIIAE, carbonate 1 COZ NIFBAEA effervescence (ifl. D), B
B SRR IRFRAR S FRAE A COL MK, R SUARIE A limewater (F/KIK), ZETEMUZ CO,HIFHMESS
G A RELE T A ARFN L5 FHIE—1E “UARREZ COso
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MERIR . SERTEMSIE, ARKE—THHIACO:

CO:
I
O
O
Oooo
£CO-> RS+ TR RIRKTE AR
CO3%~+2H+ = CO2+H20; MBES:A, HHildie TRIK D EH,

SEEFERNGIOK, SURHORSITR BONERRE, SaaURRHEIKE,

fan, ERERFSIEMERIRECI, RN :
CaCO, + 2HCI - CaCl, + CO, + H,0

IR B ASAERIEANEAOK, HEELE G, 52 ER R TR BN BIESE . FEIBRRIICR, SRR
CO.

TRIRAR S AR IR e LB R AU E AR —&558, sulfate /2 SO.2; SEHMIRIRIR (L, P30 Ba(NO,),
AR, TERH® BaSOJTIE, sulfite & SO527; fIA/D & acidified aqueous potassium manganate(VII) (FR
EERIRTAR, KMnO,), RAIMEOZ TR, X2EMIEHEPABEINE, &EERH A mmReH
IR

042~ 5S0:*"1HE—10, KIEHEERE

IRBERIR sulfate, SOa?- TFRERIR sulfite, SO52
81k f5hNBa(NOs)2 DEFBIYKMNO4A R
3
DN =T
oé))oo
H&BaSO4JTE RERANTE

SO A WAEEERILKMNORERT TR ; FENHNZARER UK,

DGR A0 B RIRA S A, RE S S Lm ST,
(NH,),SO. SRV G IARIR U™ £ B JiTE, IEHRE T S0.2, & NHy'» 55— WRR ER iR {k. KMnO,
ML T, IEEET SO, EMERA, HE S5 TRNMME, FeEtE SHilHE 85 KAt
TLTE”s
REFR AR FH AR S5 RIRJR, BRI S, nitrate & NO, . ZAFEMIN NaOH IATRAIESSE, BRI
B EFEA NH,, AIEE IREA A AR, HE R — R A EE &M, B2 NH A5
HFMAER, AHEEERARIER; R I 4 7S nitrate” RS T< 0 NaOH #E—E & HI
AT NO, I, IEAHEBRIFAE S B NHRERI T, ARERUE IR J5 A & 2 SR AR A IE SR
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FHERIRIQE: NaOH+IRSE+HEMR, ZIRMGHERE

HRARESHNE T 1R PRMELER
NHa* 218 ONaOHIE B FAENHs, BAARTE
NOs~ FEERIR HONaOH. fBSEHEH FEENHs, BAARTIE

PREREEFRINESRATENH B SRfER M TERERRIEIR, A S,

RIS ARBE M5 S AR A R R BT FEARRE ;TN NaOH IR AR REIE S @AY BREh B4 24 i e o
He#% NaNO,5 NH,Cl, Sl NaOH FHiE#, NH.Cl REMH NH,, NaNO,J&H XTI N, A iEEREh
FEMAESEIFER, B EIUE RS RRARIE AT 250, [ FIRARE NaOH, FR5E. RMFIEA G
ESHREE — D MR AR T REC A, @1 H 5 “to the solution produced”i, [F—FIMARZE L—
B NG TR, IERERARIE IS BARER T 42K SO ik H -
SO + 2H* = SO, + H,0
BEEABETAR, FAREMKSHEFE RN SO2 4 F—H RS 7, ARSI EE K S0.2,

T—IHREHINER, BE—FTRNEE AR

BRI FRERER AN EMHEER BhBa(NOs)2
25032~ »> SOs?~ 1R EFE N EESOL2-TIE
SOS{FikH TRl R

S0s2-+2H* — S02+H20
REEINERMBELANEFREBET—TBARPINEF,

X BRSNS BARERRIRIE; A HERSER B AT I TEA RIS TR E R A R R
— IR O S BRI, SO NG, FIAFERIEAN Ba(NO,),, £l AR SO
M, SR AE KRS B BaSOJE, WA ERMNIBE:, 1dRICAI WK, SO KMnO,HEZETC
ta, HIRAAIREA @A L, TRV LK ENEA, BHEf,

ERILJG I AgNO,, Cl. Br., I'FYTTIEBR LRI N . . o SO FHRILGH
K% ; SO,z {# R KMnO, M AN » ¥ NO, i, NaOH SR ZANETEIMA

o

EHE: at; Alat; wmi; HRIUAT BaiNO,),; #th; Joth; 8
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SERANAFIAH SR SR, FEIZIAFIE A IIAE T, 5S4 28T iE s <UARRH
PERRES, HE“solution produced”HLSCIBERAT— MILE B T EHUHAE, TREEHESN F AL R
(2025-May/June 0620/62 Q3(c)) -1 %%
A student tests two solids: solid J and solid K.
Tests on solid J

Solid J is iron(II) iodide.

The student dissolves solid J in water to form solution J. Solution J is divided into four portions.

(c) To the third portion of solution J, the student adds 1cm3 of dilute nitric acid followed by a few
drops of aqueous silver nitrate.

observations
fi# : IRIEA T 72 iron(ID) iodide, AR I & H CASESCIIFAHER, FANMHBRIR, 2 x &Rk 77k,
I'5 AgTEANTAR Agl, Bita N E, [KIHWEEES yellow precipitate forms (R E EITIE) . X—HH
TIEHE FRE, FHEADIE NaOH HISRETTIERTE ; P RUE FH A FE,
(2025-October/November 0620/63 Q3(b)) -3 2k
A student tests two substances: solution A and solid B.

Tests on solution A
Solution A is aqueous iron(III) nitrate.
Record the expected observations.

The student divides solution A into three approximately equal portions.

(b) (i) To the second portion of solution A, the student adds excess aqueous sodium hydroxide.

observations

(ii) To the product from (b)(i), the student adds a small piece of aluminium foil. The student
gently warms the mixture formed and tests any gas produced.

observations

(iii) ldentify the gas produced in (b)(ii).
fi#: (b)(i) A /2 iron(III) nitrate /A9, & Fe3*fll NO,, Joilid & NaOH, Fe>*fEA AT Id & NaOH Y red-
brown precipitate (ZLFREJIIE) , XEYATA] NSRS g
(i) FEEERMEIR S I ASRE IR, BB HRARTERR IS, AR E DRiEa e
FESIRLUEE, W%2H the damp red litmus paper turns blue,
(iii) (FRLL A S ISR /2 ammonia, NH,,
F—DHNAFEERS F—PREIF AT E: #iE K E Fe¥, J5EKE NO, fEMABEIIR M, TEEH
NE—ZEEATINE, MAKEH 5 HmAES i AR TEFIRRE,
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ABSE i)

1. (2024-May/June 0620/61 Q3(b))

14k
A student tests two substances: solution E and solid F.

Tests on solution E
Solution E is aqueous chromium(III) bromide.
Solution E is divided into two portions.

Record the expected observations.

(b) To the second portion of solution E, the student adds about 1 cm? of dilute nitric acid and a few
drops of aqueous silver nitrate.

observations

2. (2025-October/November 0620/62 Q3(b)) -1 £k
A student tests two solids: solid E and solid F.

Tests on solid E
Solid E is ammonium sulfate.
Record the expected observations.

The student dissolves solid E in distilled water to form solution E. The student divides solution E
into three approximately equal portions.

(b) To the second portion of solution E, the student adds about 1cm? of dilute nitric acid followed
by a few drops of aqueous barium nitrate.
observations
3. (2025-May/June 0620/12 Q40) -3 4k
Four different colourless solutions are each tested separately with aqueous sodium hydroxide
and with acidified aqueous silver nitrate.

Which row shows the results for sodium chloride?

aqueous
sodium hydroxide

acidified aqueous
silver nitrate

no visible reaction white precipitate

no visible reaction no visible reaction

o o w »

white precipitate

white precipitate

no visible reaction

white precipitate
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4. (2024-October/November 0620/61 Q3(c)) -3 %%
A student tests two solids: solid T and solid U.

Testsonsolid T
Solid T is lithium sulfite.

Complete the expected observations.

The student dissolves the remaining solid T in water to form solution T.

The student divides solution T into two portions.

(c) (i) To the second portion of solution T, the student adds excess dilute nitric acid.
The gas produced turns filter paper soaked in acidified aqueous potassium manganate(VII)
white.

Identify the gas produced.

(i) To the solution produced in (c)(i), the student adds aqueous barium nitrate.

observations

A 3. EEARINHX D RESAIEILR

TRl AR EC RO FCB R AN F ., ANDREE TR, AR B IREIMERE
FhE, S HH lighted splint, B KME. CERBARIARS; MR Z pop (“BE—F | 1RIE), | 0,
H glowing splint, BI3EAE KIBEE LR RIIARS; ERHE relight (EHE) . REGERIIREAIH,
25 RN,

H25088AAS%, EARFIERRSTE

S5H2: WAMEHIAR 500 WLRSRIIAR
BAE TG LR
lighted glowing

HE “BE” B: pop ANFEFME: relight

FEILRCE RIS, GILRERKIETRANARS; BISRSHEEIREES,
HEBARFBAEE D, ARMN, BEAREARRERGEA KIE, WARE LI 4, fEA] 5 “place
a lighted splint at the mouth of the test-tube; a squeaky pop is heard”, %5 “insert a glowing splint; it
relights”s  PRRREE SASREAZ 6k,

TEAST AR " SE B S RAEH, &S NH,{# damp red litmus paper GRIELL AR D,
FA ClL, 2= bleach ((EFA) EIEAE, HEEMEINESE, REALH, “red to blue”fl“coloured to white” /&
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MRAENESE, AR, A RER A AR MM TR IR SRR e =R, e
R NIRE BRI

FEFEMREAS: THES5ZARTRAER

FSNHs [5CL
ERS R ERES R
N ——— N —
BAARTIE A S
HEERE,;, FEFRRIK REEDEH, FEEFERRIK

HELRERHIOEESR, TREEEASE R RO nSRa sfd 5 MEH.
BAABBANINEEH, AEZRZER, % ClL; MREIAOOEMNENH,, 5 ERMRE A, N
R IR AT, CO, BARRERBIIRYE, AN DHEIRIE A S H AT FHERHE,
CREMREOIOK, “EMMBERLESHRTT, CO.MAMIKE miky (FLH. #id), EAEEAER
FRIRES, SO.MEMRL KMnO,HI purple (35¢4) 7% colourless (Fofi), JEEMEMZIAAMEOMME, 2
i so, kIR S, WAZE BB,

C025S02: EXRAF, THiAFIEHFAZ

— S hxCO:2 — S| HRSO:2
BRILKMNOLSAR
<
SBASO:
_—
0Qo
O
BIRIKEEH KETLTE

TRERE “BREW = “BRN , EEMARFMENEERR.

CO e H EEEH, SO MT RIS MRS EHA; ML RNHIRERR,
FAUMERRIE KMnOLRIZE ETH R, FIT% SOMIBATERE SR A1, #5781 HIE 4 e LIRS RRAE L, [
KIS R SR, 75— B IO LB CEMR, ATIERTHET CO,; BEULME Hik
T, AREARAE TR,

B EIE RPN, CERE RN, HIRLASZHE, e NH,, HBEFREYRAES At NH,
BRI AR SRS, & LRI R R SR E A G IR, Pl Ca0 5

NH,Cl FEBEA I TR
CaO + 2NH,Cl > CaCl, + 2NH, + H,0

PR H, ZRUNH,;, SAYHH) 0 51X4E H BAUK, RISV REAE X BRI R NP, i
Btk SR AR R 2P B H 48 NaOH FREN. A ETAEN, A6E B 3hH AR AR 5
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R SAEEMPRE SRR

B BAAREE o BHHEMEYR
SHEAINHs BENHERIFRG

NHa*+OH~- — NHs+H20
PEEAEE R F5REh; BB RAIRTREHR, FEEENOs-HENHa*,

FERERB ISR, AR SARIERT R PIRLEIEEN B, RS AR,
NH.NO, & NH,*, A U NaOH IRRHEEE; AINO,), BAME NO,-, HIIRHA NH,*, R
A5, WARERIER AR nitrate WG, — 05 AT DA & PRATATAS 551, IR RRMRS% i i B2 H S
PRI FE

H,H] ARZ%, FHMEBISON ; O.H] AR, FHERS N o NH,{EIREL A8
; CLAETRE A8 o COfif AR, SO,fEER L KMnO,H 2z o

B SN lighted; J8NS pop; LIS glowing; B4 relight; 285, EHNAM,; XK, &, i
FeteR L. RSEUR RIS IRRH ISR BE SR, PSS R N Y RES TEFE E 55 MR E,
Describe a test A2 28 EARSEMEE RN H,

[AEAER (2025-February/March 0620/32 Q3(c)) -1 %

(c) Describe a test for hydrogen.
test

observations
i B MR SRR X 2 SRR TR S, R RURAAR SRR A D B RRIE O, HAER,
AT Z B8 (RIS A
PATAIE : test: hold a lighted splint at the mouth of the test-tube; observations: a squeaky pop is heard,
IXHJE lighted (ERBR. BXIE), NERESIERHR glowing (HELRUR. JTokHE). A5 “a splint”B A
5 “pop AR I A LIRS FHMEEL R S AL AT
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[ (2025-October/November 0620/11 Q39) -2 4k

Two different white solids are heated and the gases formed are tested.
The gas from solid 1 turns damp red litmus paper blue.
The gas from solid 2 relights a glowing splint.

Which row identifies the gases formed from each solid?

solid 1 solid 2
A ammonia hydrogen
B ammonia oxygen
C chlorine hydrogen
D chlorine oxygen

R [EA 1 USRI AT (A S AR IR, 1X 02 NHLYRH MRS, A PA2E—2129 ammonia.,
[é5] {2 2 T H B SUAEE glowing splint &4, 1XJ2 O AIFHMER S, it PAZE — %104 oxygen, %114 & /2 ammonia,
oxygen, XfM B

AEZRRAERER, HEIVHRABARZEIRELS; ¢ DEE—-MEFHRES, HEISFEHR
HAE, kB,

PSR

1. (2025-October/November 0620/13 Q40) -1 £k

A piece of damp red litmus paper is put into a test-tube of gas. The litmus paper turns white.

By

Which gas is in the test-tube?
A ammonia

B carbon dioxide
C chlorine
D

oxygen

2. (2025-May/June 0620/13 Q17) -2 4%
Three compounds are listed.

1 aluminium nitrate
2 ammonium chloride

3 ammonium nitrate
All three compounds are heated with aqueous sodium hydroxide.
Which compounds produce ammonia?

A 1and3 B 1only C 2and3 D 2only
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3. (2025-May/June 0620/11 Q18) -3 4k
A mixture of two substances, R and S, is heated gently.

The damp red litmus paper turns blue.

damp red
% litmus paper

T Rand S
gentle heat
What are R and S?
R S

A a basic oxide ammonium chloride
B a basic oxide sodium nitrate
C an acidic oxide ammonium chloride
D an acidic oxide sodium nitrate

A2 4 HEEHEKRAEMIEHEREEREF

JEa AR I8 B RSN BB IR, flame test (e tukedR) 8/ B E T EIERIAR LT KIE
W, FAAFRSEE T RIREEEPIAET, JolEEREAn, MmARE L — e THIZE;
R LZIAE/ D BN, BOEBHART, AN ERTIE B IE RIS RIS I 2R T AR /D B A,
HEOZeERERR, AFthAREREA, TEERXIMEK,

raEtln: BOERmIERRENEE NG

AalERLfHE L EFm

RAE N IEHAX S

ARSI, BREEAE
IS 2 E

FTBBRLRAMAETBLERE; B#R E—0FmiM5EE.

MERTRRIREL, Eimeziih/DBEAES,; BEAETIERIEERE, PR G2 ES B mIE s,
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& H [A]“Describe how to carry out the flame test”, FNRERZE B KIEH ", A[E: “Use a clean wire loop to
introduce a small amount of the sample into a non-luminous blue Bunsen flame, and observe the flame colour.”

XA T RN AR SRR RE A KA, DAS B I% (B A K

7 P E BT IEE S A, NMEFEIRERHEF ., Litl, Na'#, K'lilac (%%5), Ca?"orange-red (F541),
Ba?light green (7%%%), Cublue-green (HE4k), Li*5 Ca &R LNy, HL GBI AZFR—MrifEid
3K; Ba?ik&rS Cu IR WZ D, ZRBIRTRETHUAE, JUHETEE 25 B AR D IR B A R AV B 1,

HEEAFAT, NEFmIEFITEEE

Li+ Na+ K+ Caz* Baz* Cu?*
AN HE e ] Biae xIFE HiRE

BeraEFEEREATR;, BMMBF—NN, FEIRAFTEEERE,

INIMEMIFA, A AR F R R E R, BB ATR RN KIE, (H T E e 2 7 5 15,
=R BRI R TRER. TESK, B—X M K*, Ba?, Cu?, JSEfE4k REEX ="M, FHEE
BRP TR BN —1T; NELRBIRI, FEEIGEN—MEOERT, BERSE&FING potassium,
barium, copper; [[] cation I AJ 5 HH R H LS+,

Tt HHE RS+, BAEIE TR EHMIUESE, NaCl5 Na,CO,#B & Na*, #A] DAZAE ()i (., B el
AJ DASS BGHTEEAE A INARIR - IR ER ™ 2E CO, U, SULINTR A IX MBI R, T2 i tde o T IR
CO, 7 AISHE Na il COs2, FE[RISIHF Na,COso AHEFE R — e € B 4% 24 AR — P2 AR U & SR 45 3R

BREEELHENat; AEFERES— MLk

frEbiRAYE SN e 5 S NARER
NacCl &, ZNat y/raaic)
Na2COs EE, SNa* BRHE; COAERMRNKEHR

EEERAEFTEMEER;, FFIHERARKIAEF.

AR S B 7, SUEEAHR; MRRNBERAIK COo,, BT IREIXFR I,
EAIEE R A NaCl, Na,CO,. CaCl,, CaCO,, HEEUAEIHERNFISER; MIFIREE, FHHEPR NaCl,
BN Na,CO,o A RERBINSUAR, EEBAAKAKFFIERIEM; JEEHE RN PURHERIERER, 575
PSS HERR AR B A]

SN e A VA . NERIECHIARALT kI, Liv Naty KGRI \ N
____; Ca*, Ba*. Cu™{RikN S S o A EEH R E R Y
, RESAIRAE R Ahah,
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=

B
[FlR(E, HEMETHREMEAROE, DM, BItiESRE . R8RS, %
TEAE TR RS SEt—kd, FREREHFP—%,

VAETER (2025-February/March 0620/62 Q3(d)) -2 £k

;2L OIS, ML AR sk REMHET

Tests on solid B

Table 3.1 shows the tests and the student’s observations for solid B.

Table 3.1
tests observations
test 1
Carry out a flame test on solid B. red coloured flame
test 2

Dissolve the remaining solid B in distilled water
to form solution B. Divide solution B into three
portions.

To the first portion of solution B, add a few drops of

acidified aqueous potassium manganate(VII). pale purple solution

test 3

To the second portion of solution B, add about

. . solution remains colourless
1cm? of aqueous sodium hydroxide.

test 4

Warm the product of test 3 and test any gas given

off with damp red litmus paper. damp red litmus paper remains red

test 5

To the third portion of solution B, add about 1.cm?3 of
dilute nitric acid followed by a few drops of aqueous white precipitate
barium nitrate.

(d) Describe how to carry out the flame test used in test 1.
fif: RMERS test | FHRIEFTE, FRERERHPELL Y red coloured flame FD— ik,
FCBETE IR LN, W& solid B BUHIAN, ATALAT, [FEINAICHTREIIE, ReFremaI2Zen
TRNBERAL, WSS KIEB . SAERTRATLZINE T FHINENEA AR Akt RS ETR B 2 B 4 K B
B,
A]E: Use a clean wire loop to introduce a small amount of solid B into a non-luminous blue Bunsen flame.
Observe the flame colour.
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XEEARRZRAM M OE T TR, ARG, B ZIMERE IR K IE, R H ARy
HREOR, ARRAESRYE CA T E e fhh,
@Y (2025-October/November 0620/61 Q3(a)) -2 £k

A student tests two solids: solid J and solid K.

Tests on solid J

Solid J is lithium chloride.

Record the expected observations.

(@) The student carries out a flame test on solid J.

(i) State the colour the Bunsen burner flame becomes during the flame test.

(ii) The student uses a roaring Bunsen burner flame to carry out the flame test.

State why a yellow Bunsen burner flame is not suitable for a flame test.

fi#: (a)(d)J /2 lithium chloride, JEEH LiTtRE, M AW red (ZL2) . ENEPNEG, WAZEIBLIE,
(i) B EARELTKIGIES, 2 8E not hot enough CRERR) MY roaring blue flame 1 T4
RS, RS A PSS RHIE S ; W e KA AR S B A THEIAE G, (B R
SR F 2R,

FEEHARELT FRAIGS MAMSEREIEE ST GG TR, eSS EUERINE R
EUEA

RS

1. (2025-May/June 0620/42 Q5(b)(iv)) -1 4%

Alkali metals are reactive elements.
(b) Identify the alkali metal which:

(iv) burns with a lilac flame
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2. (2025-October/November 0620/21 Q39)
The results of flame tests on three metal salts, X, Y and Z, are shown.

34K

metal salt | flame test colour
X yellow
Y lilac
Z blue-green

Which row identifies the cations present in X, Y and Z?

X Y V4
A potassium sodium calcium
B potassium sodium copper
C sodium potassium calcium
D sodium potassium copper
3. (2025-May/June 0620/13 Q40) -3 £&

The table shows the results of two separate tests on a sample of aqueous T.

test observation
flame test yellow flame
add dilute nitric acid effervescence

What is the identity of T?

A sodium chloride

calcium chloride

B
C sodium carbonate
D

calcium carbonate

| 12.6

GARE: Bit. (EESEHN

A 1 {BARBERE RRTHRIT. AIEEARAYSEIN IR

424
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AR BTG T4 Wta. EREHERFER

T 5= RV E
f51800.5051.00 mol/dm?3
NE: A= =420 cm3S{AFREERY 8]

WRITE; HRLR

Ris. ITHIZE BEHIRE. RER. BREAR. BE
BRI RE I R FIRE

FRIIEE. BaEFEBE20cm’>SE; SN BERAIREIEIRAZIR T,

FEEN R — SRR ], PERARIRE FRY RN IER,, FEHI A IRSS T2 —BR LS AR =1Z24F5,
EE#52 0.50 5 1.00mol/dmRAS [RIAREE S NIRRT, Al HIRI R, [FRERIBEAHERIRIA, FHR
FRONRAHIR]; BREY R &, FHARTEST asFIRDRINGAZ] 20em® SRR TR, 757071 H 40s F1 225 JEF[F]—
AR, 1.00mol/dm3iX —H V-4 ORA R, ST FBERE £ 20em3 <A, 73 U HEH G R
TR, FPREE—HBEZE R, WERES, AEEMENEINGIRE, SDEFNIZRATTRES,
RIREE RS —E
ZUEREYI R M, BEE RN, B RN JEIA AR, A]H [EE I 1R T R SAARR, B8R
FERRIENE A RAR T N TR LU BOE R, [ M8, WK, REARAR AT L R & ML ffrid
KRBEWENA, RS RERINHRIR IR, VR, TRITIRE, A RECRIREARES RO E L

FIETHR A= ELT, FEERRSEIWRERFIEE
SEBER

A

TN . RIS AR S AR
IONSAERERY|8) 58

eI

= N 5e a1 s

g = WF - TR - ME

\ 4

A E]

AWIMANRIN0.20 g, FIEEIU/E5790.20g, FIRREIRMER,
BRIE. #HREHER; BAEETRE, REFASEMRR.

=

TR IR URF — B e R BN AE S MAT4EEIH AR RN E, NMENRE S8, RRIEER
TERERNSE, i EOEA TR IS,

[FIRERY PR S I B RIVR IR U, AN 0.20g Hilf) — 2R BRUE AR TR IN TR E I, fFEEE 2R
B2, FRSUEEIEE, PREREBW, TREN 0.20g, MAIETEILFESCRNZ MN, JIEZ S0
LRGN, EORHEY A RERIAN T 5 — M7 SRR MY, RS RRRE R A, FbiE
ARIUEFA R ANR, AHRIE 2 HERY BIN, SRS EENAHER, MR RA% S EE,
TEIREYIN, SRS —PRER S IEES ST 20 filtaton GII8) R ABEIESRIE, SE
FURME] IR T (E R STA AR R OUE SE AR, IS8, meWERIE—10r; B3RS —
MYIBGRREREE, FRERE —H A, I8 mig L=,
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RABEZT DI RRERRE, BRERMER

pA=|
ZE+NaCl+#> (SiO2)
! Feidig
- 9
TSR PisPic)
2 FWERS NaCl+#b; hnzk. #Hi#
BiiE
\ 4
B RIER: NaCl(aq) BRISE: w
ZEK, BUSH TR T

FaMmIIKSIBZERMIEKER, TEBETRER[EAEIE,

AP NaCl MIRDTE ZEEHETANE, UH NaCl BEA TR RANARIK, §iKIGERAN R 0 B BT S0P i
ZFE, NaCl MIRMRAE—E, HATRIEAE NaCl MIWDTE ZIEHETANIE, SEid g, Eoie ZR M I 2R
XHUSENIK, $EFE, NaCliaf#, WA, 58 I8, Tafdt T, 5 IRIBREPOKRS .
THERUIIK, RN RKIRR, SaHEIETESIIMORT, frDERERFR BN, %
BAFAR AR IR — 2t 4, FREIESME M ENRSYEERE T b,

PR S B 200 H RE TARRYSERE RIS, FEUIB/ERESRITER TR, electroplating (FEHE) {EfFHVIEZE
TR, 1EA cathode (FAMK); & BbRE)E B FHITRIMRUE electrolyte (FEARMD, MM )& AI/EIER
anode (B, PFERARIR NFMRI, FFornliZ2 IR, AREdstin—iRSL, IR,

TR MHEAR, REER, CUEMHLBRET

BEREIRd.c.

L | L —

Jﬁﬁtmm EEA: Bk

CuSO4&R
G EINGIR

BRMIR SR —IRER; MERZENERRESEF-
RN, BREBAIRNERBRETKER.

PR B AR, PRSI S, SR A RN, HAHEMN R ERER S48,
BRI, R EIENR. SEAREIW, —FIRAE CuSOJMKH, Cur fEAIRESEIH TN
Cu, IEARHARN FETA TR A S o

426



CYEATHEATERG. TRIFFRG 40.12g, HBEERULAL. FKEERMEREMER. T, HRS 4038,
T TP 2 o
HERFE = 40.38 —40.12=0.26 g

GUERITHERR, FREUKAEE LSRR, Fr DART S &2 B TR,

FH BRI LR B T, UL S R B AR, BRI RS SR E R, 3 4 XA
{CRIERE ARG N, RS RN, REFIATIRE, FRAE, KE, BE, oS REN EH
[Al; BJa e BRI, 14F—77 A PErk, G TRER R, HERREM R T RN, ~2A
e, KB BE R B R G BB,

PRtk HERERTRE. FEFREFRMF. RTREEN

aEP B8%Q a%R
| | |
¥15342.00g ¥14352.00g ¥94+52.00g
F1%/52.06g F1%/52.02¢ F1%/52.00g

HEKE. BE. TREM. MRAENE,; KTER. FIRETRE,
RERIYE, PIEM0.06 g%, WBATEALLIRFHMETEINFHIRER,

e TR ROX — AR, TRIEEITE &SRR ARHET ., MhASa s, RATRIR s m ot —
77 R THRIENA

P. Q. R&HL2.00g, FFKMANEMERIREG, TREUREARFTE, 2501F 2.06. 2.02, 2.00g, &
HEAN53 A28 0.06, 0.02, 0.00g, P EARRMEERINKR SRR, BB HE 2g. 42, 6g, TR
REEH AR ATERAIRE,; A S/KERE, REOFoKUSARERSEMGEE, XENEIER R,
PR A B HE R R0 S BRI A5 o

“ERINEA 5B i MR IR 2 RE BT BRI SR &, 4 B R ORHE RS e P, 7T DA
TE il B LA P AR INF (8], o m] DARE]E AR B] bl o PARE S R 22 e ffh B B RIAE AR TR K, TR,

HEHHFEAS, KESARER, 05N REMEMINRE . it —5RBRAEE, 12—
~FEE 1R 5 55— B iR R i,
MAERIR" AJUEEARELLNIE, WAIEERELEHE
HiE—: EFEHAE20°C HEZ: BEFMA60s
AF65s; BFE84s; CFE107s AF+18°C; BF14°C; CFH11°C
BB S AERIARIR FERANARIR
KE. ¥IE. BHRMAEIERR MFFIaINAEN BT 3B

EAMABIENNAENERE; TXERL, BILAMENIRE.
A EERRRIMA, LEREFETAT; FeMBER e e AkieE,

FEARMATESE R T, & BRI —HEEE; NMEREIRH ST B S E,
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ek —: ZFBREL BIFEE B K A 20°C JIFAE] 40°C, BHEIDN 65, 84, 107s, AHFEIFHE 20°C Fragit Al
BEEM A B,

ek B, ENR 60s, METHE 18, 14, 11°C, AHFRIN A AR &AL A B,
PAEHE R BN SRR, REHE 65s 5 18°C IR YR BRI —4id%k. RAHH 5 M BRI E N RE &

B, A TR BRI (A R RERELT 5,
SRR I AR R 4 H, BOEARR L 2RI, BIRE MR ATIRR, 12%m,

;IR LA 7K FR YRR RN ST RS IS TR R, AR ML 5Y, B R ERRY, PRZERTAZY
R, FTEIFFRERR, 18 my. PRRERAR 8L, ARER BRI & L
E%Eﬁ%:%ﬁdm%
0
ISR ST AR RSB EARTEY), NAEESE, WIS R ERRIERE,
EAYTREEGANREE S £OET e, B2

1 R EYImo 2 fin7k. B, 2IE
Al203+CaCOs+CacClz —> SLEBRBRAERCACl:

'

43338, HE. T 3EENMEENaOH(aq)
HETCaCOs, FREEmM: -— ALOs¥E NBR

EMS5.00 gBREMH181.25 gBir¥), REEEE/91.25+5.00X 100%=25.0%,
TEESTIMNAOH: CaCL.a2FRENINAY), SREFFRICaCOs.

RLATRMRIERE IKSE. NaOH J5 BRI, TifRR/E b~ b~ T—K T 1 £ 4 SR,
H ERIEEYIN 5.00g, FeFKBRZE CaCLIFUEAIETE, P & & NaOH IBTRIE ALO.FE NIATR, IR, Tk
GH TG CaCO,, #15 1.25g, NI:

o 1.2
CaCO,FRE2R7DLE = % x 100% = 25.0%

RS EIR SN NaOH, [KUERIAAY CaClL,2TE S —MAEY); BEIRERGIRER, ik
CaCO,REW Rl FREAER CRR RN IEEFR R I —EAT, DHIRIXER e b,
e, BERSEARRENHEE, XK E SR Khr A SIR0RRE, rTARIR, PP,
W5 RERMZ XL BT, 18 be careful (/IMD) "IA BB, HARERAIT HBE, B A R]
RASUR, KRS & SR T 5 B R,
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ZeERETNERT R, TaRlRSNNEE

B2\ BRAJREM L
BIFER; NE. RENAHEIES

ZEEERIAZ A
ERMFITBE NG, BRHARIEA 58

HEREERMES
IR, EEAR; EURERNTE

teiRm SRR ASEEFSRRE; TRMSE. FHEHO.

ek, BRIESIEHIERZ XN, EAIAT AR RS, AEEH be carefulF U515,
P SR A S SHER, rI A/ NE RN, B H B, I8 X6, FRibm e A TE N SR A E i,
HEN 2B, R RR S TREB R E PR SR T InRAvKATsLR, #t
T AR R, JeRIIHRAT EAMARL, TS TRk, S —Mfaia At

FrE@H,
RIS, JoE AR R NNFSEIS NARFFSRAF o WIS ERE
YAE} o MRS /R BTRIE o & BT A ; LR H 7 EE o R o [E]7E [F]—FHR & i,
FAF HIRSRHI AR PR

BHE: ERKRNRER,; KRR, SEaERIHARER; FRVIBUEEARBIHEFE, T8, RS

JCIRME S R R LR, PRIa,. MEEREICRRE D, KRG NUEGESHE, T
GEMEE L, EHIFRAE, IEREGIHR, FHHKIREERA, B H ZRAEKER, B, S%4% BREh5

R B 5T

IFEER  (2024-February/March 0620/62 Q4) - 3 £&

When excess dilute sulfuric acid is added to solid zinc, hydrogen gas and aqueous zinc sulfate are
made.

Zn(s) + H,S0,(aq) — H,(g) + ZnSO,(aq)

Plan an experiment to show that copper is a catalyst for this reaction. Your plan should include how
the results of the experiment will show that copper is a catalyst for this reaction.

You are provided with zinc powder, dilute sulfuric acid, copper powder and common laboratory
apparatus.

fE: BbrSHHE, SENPAER R S MR S AR, TR B R IAHIGE R W BB HiAE
RV JEIA HHFE. THS —E7EaHUTHI T %,

FebbBOEAR, BEEUEEMAR, [EE IR B A RIS B AUMRRGER ;. FREXEE BT B, RS <URE
SNEERAHETEM, AR NS, ZHINRRS G THINAER — . FAFDRMBEEE RIS
N, BIANEECEERE A R ATILAT . A 8S AR PANAY 20cm3,  d5%IX — (A,

HHFEp R, FEERRR, SRR ERIR RN, XX —E iR 2, vin. &
. R S S8R FUEE, EIRE FERE 20em3E ST TRI A, S AR E S DR —8,
HALH PRI RIS, S R AR <R T RN SR At m] SR [ 7 I 1] BRI, (B — £ i RIS AR E
IFRERE 2%,
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FEERR S, LRSS B4 TSR e 2 RN, I IRIERTIART, HKIER
WY&, TRREFRFANE, Teim M Tl AmIReESs, NMURIEE B LSRR,

FZERAIWT, e R A — SRR TR I TR SE A, T HLes e B R S AT, Mas
UEFESCRARR AL, S5 MS MBAFRIIR R, Br i, MeRIE, S1E%E, MWAES. B E LM HE
it 6o, N IEEZ, At UR S0 R BTRIESR, /NEFRIEFIZE IR, A H DRz,
(2024-May/June 0620/61 Q4) -3 4k

A mixture contains three compounds:
e liquid ethanol

e solid sodium chloride

e solid zinc carbonate.

Table 4.1 gives some information about these three compounds.

Table 4.1
name of compound solubility in water solubility in ethanol
ethanol soluble
sodium chloride soluble insoluble
zinc carbonate insoluble insoluble

Describe how to obtain a pure sample of each of the three compounds, ethanol, sodium chloride
and zinc carbonate, from the mixture.

You are provided with common laboratory apparatus.

fif: SEAAARIGE = MYIRAEME, NaCl M1 ZnCO I RET 8BS, A AR CEE @R IATR 77, WIAffE
RERRERL S — O IR T, e NENDK, BNCEREKIES, REERRSACERNNZS,

B, BUS O, EROGEIREIREY), HTE TERARNER BRI X O IEHRRLE 2R B Y ethanol,
g, AEAFREVHIMIA BRI EBISHIRES, ATk, XFEE7ER RIGE B A R,
BT, BUSTRIRFE. A58 —IRISEIIAZKIRKIFBERE, 18 NaCl 5B 8%, ZnCOME/KHIANE, PR
38, IEAEZ ZnCO,, IR, /D BZRBUKIERREAVERIAR, BES TR, S2I4iERmRE.
HE=, BUSEMS, OO IEFTSIEI S NaCl fI7K, ZRRRRZIK, BUSEA NaCl, SILH; 4R
FRMkAE, XM BRI, NMIHMfRGREF T, X BRI E B EBUSIERK, T2
BAE CERHTR &1,

G ERA: BIKIERE N, F UORE RIS TN ZnCO,; % —UIRRFR/KE N NaCl, BT
RS (ERREUS SR N — IR, Rt Se ik I B8 RIS RE 73 [EA, RIS 58 A i = Rh Ak i
B EFR,
(2025-February/March 0620/62 Q4) -3 4%

Metal spoons can be electroplated with silver.

Describe how a metal spoon can be electroplated with silver. Include in your answer how you
could determine the mass of the silver electroplated onto the metal spoon.

You are provided with solid silver nitrate, a metal spoon, a piece of solid silver, distilled water and
common laboratory apparatus.

You must include a diagram in your answer.
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fi#: RS REES, UL EIK silver nitrate, FHIRER AgNO AT ZRIE/K, HlEMR, T
BEAIRMERE. P&, HEHFICRERFRE m.

T N EEESERE AT, R ENRCERN; B IR ERANR. ME IR TEMBRIRKIETS, &
HAESLS BIEHIE, Bz BN EA, R T,

m25/62/4AZRELZE]. BHIZER, EBAEANR

EREIR d.c.
£+ | L —
Jﬁﬁzmw EFEA: Ak
AgNOsAR
PRI N F— AR

BRMIR SRR ; MEBERZENEERESEF-
RN, BREBARNARNERELKERS.

RFEHARER, LB, IR R e R s E, A AgNOJUEIAT K, AHETMR, R EER,
EANIRE, RETFEEHE T, RITHREER:

Ag'+e = Ag
%?W%ﬂ%i%?,ﬁﬁﬁ%%%%?:

g>Ag +e
VIR S ERY, BRI BN b,
HEUSHEERE, BB RGRI R, BAT, FZREKTER S RO T8, PR E R
Emyo PBEFEBEENEN,, WEIREZRRR:

BEBRE =m, —my
filan, 9 HG 30.20g. #/5 30.46g, N:

30.46 —30.20 =026 g
JREUREG LA EAE, (EENNEIFIXMNN R EEFENTS, FEa BT E R,
AEEARE R E, BT AR RE R G AJ# 00 i E RS 52 R M B, 38 TE i TRt i s ) & IR
EIRRA RSP TRENRE R, BEMNRIRFRE, BCHEMR, seRik, ABilk, FEREHEN, It
TN AEZEHTE 6 57

ABSE

1.

(2024-May/June 0620/63 Q4) -3 %k

Iron rusts slowly when exposed to water and air. There is an increase in mass when iron rusts as

the insoluble solid hydrated iron(I111) oxide forms.

Cast iron, mild steel and stainless steel are all alloys that contain iron.

Plan an experiment to find which of these three alloys rusts most quickly when exposed to water
and air. Include in your answer how the results of the experiment will show which alloy rusts most
quickly.

You are provided with powdered cast iron, powdered mild steel, powdered stainless steel and
common laboratory apparatus.
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2.

3.

(2025-October/November 0620/62 Q4) -3 £k

Liquid alcohols can be burned as fuels in spirit burners. The energy given out can be used to heat
water in a boiling tube as shown in Fig. 4.1.

thermometer

B [l ~

| I/boiling tube

| ‘/water

spirit burner

liquid alcohol

Fig. 4.1

Describe how to investigate which of three liquid alcohols, ethanol, propanol and butanol, heats
the water in the boiling tube the fastest.

You are provided with three spirit burners, samples of the three alcohols, water and common
laboratory apparatus.

(2024-October/November 0620/63 Q4) -4 %%
A mixture contains three solid compounds:
e aluminium oxide
e calcium carbonate
e calcium chloride.

Table 4.1 gives some information about the three compounds in the mixture.

Table 4.1

effect of adding

name of compound | solubility in water aqueous sodium hydroxide

aluminium oxide insoluble reacts to form a soluble compound
calcium carbonate insoluble no effect
calcium chloride soluble reacts to form an insoluble compound

Plan an experiment to find the percentage by mass of calcium carbonate in the mixture. Your plan
must include how you will calculate the percentage by mass of calcium carbonate in the mixture.

You are provided with a sample of the mixture, distilled water, aqueous sodium hydroxide and
common laboratory apparatus.
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—RIFENZ, M —1TELEIEREERLIR B, FBH—&EENEHRKEIE R, SCEEM,
WAl 4, DA B RAZ R &,
—. SEHUNER RN RN B TE R BHRETHN, Sem Mgk, ez BENEIRGE; Wiz ZRk
DAEIREEL, 15218/ MEREZ/DoCc, BTN, TEIREITFETER LR EE, & RS EMRZIZ%S
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HEBWNEEBEFE R NYER, FABIREHIAR, MR AR, SN M S R &
X—IiH 2 KE5EFTERZ/ DRATNREZE RS, —SEFRIIAMRIIY titre (FERTR) , FH&KEL
IRATIEEL
BN, EPEECN 0.6cm3, ZIEECN 18.4cm3, MIAMKRFIGLZ :
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+ 13 = S
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H T HHAZIE, it 22085, FROIRBEERTUTEYE, RN E R EHER EFEZHS,
TN E R RMERN—, BiRE

mET: [EEX BEE: mMTEX R Ko B
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REESRHE, HEBREIER

%%00.6cm®; REFIRHAETR
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_ S EMRESRL
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FRREFRTD IR

= MMER D AHE R R BE R B ATy A2 I ) SE P
A B EH R IEFAEE R Selfe B R IR R — N ZIARE, R LR PR &RE, FRAH
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FRFFRNENE, BIEHEE SR

SRIRA SRI9B
i mEE 20.0°C — 3 26.0°C iR mRE 23.0°C — {3 27.0°C
AET=26.0—20.0 AETH=27.0—23.0
=6.0°C =4.0°C

BABEKEEES, ANEREZRHEK: LRINERNFRE.

WS R RIATR AR, SR BERE R IZA B CRIELGR(E.

e A EE R RTREZ L, A M 20.0°C £ 26.0°C:
AT, =26.0—200=6.0 °C

B M 23.0°C #l| 27.0°C:
ATy =27.0-23.0=40 °C

XEAT,. ATp7ral#R A, B RIREZK., B HEREER S, H A NZAMEKR, HEHES
temperature change, M[H 6.0 F14.0, REME 26.0 1 27.0, WA B WHRITIERT, time=0 FYZE{LED
& 0.0, BIEEAIM AR E AR,
TAGH—LEDR B TTEV, SRR EMNE, flan-ERPBES, REUKRETEIRE FORPUE I A
JREAAZE, 5 FERTER G/KE AT 50em3, BATHM 50cm3rh i 5% TIA IR :

KRR = 50 — AR
NPT cm3, SRR BHRILE DY Seme, AREME H MIX 50em3i 125, SEE H 78 5 EmpLs
E%JW'J)\“E'%”O
. BB RFIARRR RUBRERE? B E MR S SR E, BB E; iR e ER A AR,
RIRAR &, 0 E % CEN 2 AR ZI R, ERGESY, e R, B ARITERE . R
TEINH, —17°30cm3, 6.0°C" X RLxA(30,6.0): ES RGN, FHEHALR,

— TR —TR, RSB EEFEE
(30, 6.0)5E AR

BET/
iR 8

IKAEFR mELK
/cm? /°C T e X
10 2.0 . ' i
20 4.0 ;
2 X ;
30 6.0 |
0 !

0 10 20 30 40

IKAKFR [ em?
30N K BR—1T; BEZTHUARRE RELSS,

B R RN AAREC R, FERASMEEBIR BERENDP IR, ARSI,
LM L REOR A — 5 bl B S B AGRMEF I BUE R, PINE N RIERR 2°C, 0. 2. 4. 6. 8 UHI%
:Eh $ﬁ§?ﬂ?ﬁﬂ<%—)ﬁ, e — B ARBUK A 10°Co 1, NBAY B AL AN A T DA AL, 3
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MG, SeBEREE, LA RBUS T, RN FEDMAEGE, AR 2R SR Sl
EH—, BT 0 ISR, 1EFTTH855 40 5 R F BRI

B E N BRI SE MR AL, FHENRMETR SR — AT B —IRBCRT (4% E A
M 10 8% 20 a2 AR VFRY, REFGEENZIER:, NREERAIDIREM 0. E7E/GEIFEITRA, LHE
AN HREAN R A B4R AR o

=, REBEGAETERITL, LRBATREGFENMRZE, REDGL (ine of best fit) FIKEERXK
#, MRBWIERZHA, WMERBOMAELMIL, 3 HHFHZEX straight line AR E—5EL%; K
curve EREHEINE SIS, mPIEEIL, NMEHBLBDERGE R, SPDFEE DR, ERARSTIMN
HERROR

RIEMEIERFEE, LAMNIETEES

B RERNSHE Hhsk: P EiasEE

y y
12 12
8 8
4 4

3
0 0

0 1 2 3 4 0 1 2 3 4 5

X X
FEREEY,; FRELSTER; AEREAELIERHALLK,

PAHBHE DA G, RAFERWE DA RIS B A% SR bR
AR S At B, el BN, THEME R, AREN TSR ATl IH H e =,
A EAU A BRI 2R R . A E 2R M(0,0) 148, BEHE SPBLE SN, AR SR
W HHERAY VTR R NG, ARIRIHEIEREZ] T 0,

M. MIIESAHEESME, B H AR MR, ZRHFIX R B SMELRNRZ A, BMRRUKTEEER]
PNHISEEL, 2k, MELZRELSZ show clearly how you worked out your answer 223K B R IU/EEIEZ, BAINE
REFISCPRp L& 2, AR TERTIE Y2 B 4b,
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RNBEBNEERN, IMERASEERER
i 2E8Z[ENES SMEE: 8LAFMEIO0

12 12

0 2 4 6 8 10

X X
HELZIRS y=4 HEZIRS y=2

[FAl—MhZe T LLAR N S AME, 18 SREB MR, 18L& e 2 AL TR iy 15 Bl 2k

RIS ESEBRMETEE P, A (interpolation) . EFHEBAMERIALIR 2, 4. 6. 8, Efh x=5
Ny, BEMEHZEKERE y=4, &N EBELZ, FTATRESEHESHA y BERECEY,
LR TEREAEARAE CITE R DASD, NUAMEE (extrapolation) . #5 Z 3R [EH x=10 B y, EEHERZIS, L
JRERZRA B A IER R 10, IR y=2, FNENRG—DNREARN S — 77 m, AZETLKE R
ThiE, E4E x=10 XM ZIE, FETERREENT 10; 2EIMEERIETERE, ~EERILER, s
AR SR R —#E %, B VOl & R A 58,
RECERE AL, IS HCHENZG . RENESIHESAEMESR,; A IENTE9 5 “correct reading
from their graph”, BEASBZERKATE N Fl—DARMEL NH & 5K 52 SHARRZE HIX SFniigont M 12
], BEEEEMEEER,
i, BRESED IS, ITELAGAE K, SNk 2 /D, FiH AR 2> EH
BR, BUSRIELIIME, FEARTENE, Ay@ILriEERETE, AxERinifEE R E

B YA L _ Ay

BTN Az

ERIEL LW MHEEROIT, BB RERN A, EBRKNER AT, XA RNIET RS I EE o
—ZRILER N AT BRI RS2, ANRE R AR KK B AE BRI 2 AT B Y S Ba R
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B4 E: AR MEERZRE £ R

mE /°C
20
PR (1, 7). (5,15)
15
Ay=15—7=8°C
w0 BE=Ay + AX
5 / Ax=5—1=4min =8 +~ 4=2°C/min
FE15+5
0
0 1 2 3 4 5 6

Bi8] / min

B ESAEIHA; RERAWNDNBIRZZ, AL DRl A AL,

B U2 (1min,7°C) 5 (5min, 15°C)  FE70 ISR AR BRI AL L :
Ay=15—-7=8 °C

Ar=5—1=4 min
FEHIAAEARAR (LR AR AR R AR -

R
BEAEWFR, 15+5 B TERGEMEIAE, N2 ERNE, mG FENEZ, HAyRi. AzhiE, B
FENt; U AR/, BHZAIETA S 53R KN,
e S AL PRI AR, ZEHE—INZIAUBESE, JefEfEE Rl —55VJ2k (tangent) : EAEZ SIS thgkGHH
[EIRY) R BB 77 17le SRJE MDIER B3 MEEE RN A AL, TZRIFER Ay+Ax THE, AREFERIZ LR MRIZH S
EERK, BRI — SR BRNRE; RSR B IR A XA A 2,

R —INZIBHE: kExRY)%

SREFR / cm®
25
, BRI 5
20 I
: R F TS
" i (1,7)5 (9,23
0 i BE=(23—T) = (9—1)
> =2cm?3/s
0
0 2 4 6 8 10

tﬂiﬁ%ﬂ%i@a‘ﬁﬁﬁﬁﬁd%@; B4 LM RITE, RIS EREERR.

O ELRAE(S,15) 5 il 2 B MHE IR 7 R E iz s i b2k,
PAESRIEI 55 INFEOREIE, 18 )25 Pl AS (15, 7cm?) 5 (9s,23cm3),  FHEIZ% 9 SR AR TR 25 (b ja DA
AR AL :

23 — 7 3
B — =

=2 —
9—1 S

437



EFTRII ARV LI AN 2cm3, SE XM T EREUEVIZ R ; ARPUE IE RS ZRE 2
teft, REMANNIME, A EEDIZ N,

N EREE RS AR A N, AR y=0, EHEEETNE x=0, JCiRfERIY, HEREXNE, £
“SEIMEATHFE IR, Jo R AR R E AR ISR, A N E R BRI, A2 y=0
TR CIRARIRIRT ZORiR A, MR AR AR SN E A 1G4 FE R IR TR B

BB RIS H, BERXITMEARMA

ERBENRRETR / cm?
50
REHEEE: y=0
40 3
2 BB AZERE
ER EAR ST E (FFER
20
HEIEE: x=20g
10
YAHA0R BFTKRE A RE
0 \J
0 0.5 1 15 2 2.5
FMANNEEREZ /g

I P AR LA F 5 S R AR, IEER R OV BUE, RBIEKBINME, HI%A kSRt K BITER 5 &
B0, 0.5, 1.0, 1.5g EURSFIX B 40, 30, 20, 10cm?fEbgik, MK EHLZLE] y=0, EMHIES 2.0
40cmEMNEHBEE, [FIERZ AINERNFREZ /DR, SEFTKERRE; ARSIt KEN
PRFA R R B L S ] 2 2 FH &

PN BRI R — 5K & B, 2 BIECAE . 3 RlE. raltnda. REHE A HFED ARSI B 4, sHE
P ERERHIAZ experiment 1/2 FR&5, 75 i H BRI IRE LI (0,007 48, w2 Bk 2% B WiR & 6
FHFEFEA; FRIavRA RG22 &S SE R,

LA ESERT RN, IMER GRS BisEr—2A
BT/ °C
10
YIEAEXE BRI
Bt AL 2 53959 (0,0)
AR] S FERE

IMEA, TEEIRALB

RE:
0 2 4 6 8 10 LPARETIEBNT;
B3iE] / min SeINRLE, FIMENEIEN.

MDA HREZR, HERER AH, BRMEENZEE] A HIERKLE,
BJa— KA HERIE : AT SRR G52, M tbHI 2 & — S HER D ; raidE 2
VRN, HIEREORIEL L, BHRER G HIEMRTEEML; FOREM T RN, GRS
NI AR FR IR IR, B — AR N — D B K R s E 5,
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S R TR R IR, T ECEIRAE,; B plot / best fit / interpolate / extrapolate /
intercept, JEFMENE SR, A HTRMITIREE,

[FEER  (2025-May/June 0620/62 Q2(c)) -3 £k

A student investigates the temperature change when anhydrous lithium chloride dissolves in
water.

The student does five experiments.

Experiment 1

¢ Use a 50cm3 measuring cylinder to pour 40 cm3 of distilled water into a 100 cm3 beaker.
*  Use a thermometer to measure the initial temperature of the water.

* Add a 2.0g sample of anhydrous lithium chloride to the water in the beaker.
e Continually stir the mixture in the beaker using the thermometer.

*  Measure the highest temperature reached by the mixture in the beaker.

*  Empty the beaker and rinse the beaker with distilled water.

Experiment 2

. Repeat Experiment 1 using 30 cm? of distilled water instead of 40 cm3.
Experiment 3

«  Repeat Experiment 1 using 25cm? of distilled water instead of 40 cm?.
Experiment 4

¢ Repeat Experiment 1 using 20 cm? of distilled water instead of 40 cm?.
Experiment 5

. Repeat Experiment 1 using 15cm? of distilled water instead of 40 cm3.

(@) Use the information in the description of the experiments and the thermometer diagrams to
complete Table 2.1.
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Table 2.1

experiment

mass of
anhydrous
lithium
chloride
/9

volume of
distilled
water
/cm?

initial
temperature
/°C

thermometer
diagram
for highest
temperature
reached
/°C

highest
temperature
reached
/°C

temperature
change
/°C

2.0

40

22.5

30

25

20

30

22.5

30

25

20

25

22.5

35

30

25

20

22.0

35

30

25

15

22.0

40

35

30
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(b) Complete a suitable scale on the y-axis and plot your results from Experiments 1 to 5 on
Fig. 2.1.

Draw a line of best fit.

temperature

change/°C

0
10 15 20 25 30 35 40 45
volume of water/cm?3

Fig. 2.1

(c) Extrapolate the line on your graph in Fig. 2.1 to deduce the temperature change when
Experiment 1 is repeated with 45cm? of water instead of 40 cm? of water.

Show clearly on Fig. 2.1 how you worked out your answer.

fif: JEIEREN R TS, ARBEAE@)IRASIRETHREIEE, O)EMMELFIR, MatlE, ©
FEIRAAFLIMER] 45cm3, anhydrous lithium chloride 2 TC/K EAEE LiCl; “To/K FERT HEIA R ES oK,
FORLE A AN, FIREE A 2.0g B, REBEKAER,
(a) SEIRAG, TRJE T/ INEX R 1°C ; WRATAE PR AS HR RIS 13221 0.5°C, MR H 27.0. 29.0. 30.5. 32.5. 35.5°C,
B ATIRERITHNE 22.5°C, SEIIREL.:

27.0—225=45 °C
B 41T E 2/ 22.0°C:

32.5—22.0=10.5 °C
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SEES LiCl fif/g KK /em3 #Ii/°C B i/ C AR/ C
1 2.0 40 22.5 27.0 4.5

2 2.0 30 22.5 29.0 6.5

3 2.0 25 22.5 30.5 8.0

4 2.0 20 22.0 32.5 10.5

5 2.0 15 22.0 35.5 13.5

JREFE 2.0g ZAMNEAAT; IREMRERA2EHE B —A/N L, 115 27.0 5 8.0, NREHRGIRE 30.5 B
BRI 2R A,
(b) TEEFERIE ., EAEHE S REKIER, EIBM 10cm3TFa, X EIEMHM 0 F 14°C EFHZIE, & 10
/g 2°C, BI/IME 0.2°C, K 13.5°C JLFEIEITH, @S EN—F, A RIME T R
H1(40,4.5). (30,6.5). (25,8.0). (20,10.5). (15,13.5), FEHHEFEKARFRIG KB 08 SRR E 2k,

14

12

10

8

temperature
change/°C

pd

=

<D

iy

0
10

15

20

25

35

volume of water/cm?3

Fig. 2.1

40 45

TEJFABRRAR ERh TR Be b, HANE SRR S S — R SR TS L, RELSE 45cme, LR HIX SR EL,
(c) EIEAME, SEIHRARME] 40cm3, 45cm3ETEEI AN, T (Ob0)IIHIEZ - IER S 45, P MR 45 BE
FGERLE, KB, ATRTELRIEGZ) 4.1°C, N5 TREZICC, NREeRRE W E A2 s iR,
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BIFMRIER TR, ME CRERGIEFMBRERRANL; 4.1°C BAREXNAH, 2B TIE G
A B e 2 A H I — R A,

il 2

(2025-October/November 0620/61 Q2(c)) -3 £

A student investigates the reaction between dilute hydrochloric acid and aqueous
sodium hydroxide.

The student does five experiments.

Experiment 1

Fill a burette with aqueous sodium hydroxide.

Run some of the aqueous sodium hydroxide out of the burette so that the level of the aqueous
sodium hydroxide is on the burette scale.

Record the initial burette reading.

Use a volumetric pipette to add 25.0 cm3 of dilute hydrochloric acid to a conical flask.

Stand the conical flask on a white tile.

Add five drops of thymolphthalein indicator to the conical flask.

Slowly add aqueous sodium hydroxide from the burette to the conical flask, while swirling the
flask, until the solution just changes colour. This is the end-point.

Record the final burette reading.

Experiment 2

Empty the conical flask and rinse it with distilled water.

Refill the burette with aqueous sodium hydroxide.

Run some of the aqueous sodium hydroxide out of the burette so that the level of the aqueous
sodium hydroxide is on the burette scale.

Record the initial burette reading.

Use the volumetric pipette to add 25.0cm3 of dilute hydrochloric acid to the conical flask.
Add 0.25g of sodium hydrogencarbonate to the conical flask and swirl the flask.

Stand the conical flask on the white tile.

Add five drops of thymolphthalein indicator to the conical flask.

Slowly add aqueous sodium hydroxide from the burette to the conical flask, while swirling the
flask, until the solution just changes colour. This is the end-point.

Record the final burette reading.

Experiment 3

Repeat Experiment 2 using 0.50 g of sodium hydrogencarbonate instead of 0.25g.

Experiment 4

Repeat Experiment 2 using 1.00 g of sodium hydrogencarbonate instead of 0.25g.

Experiment 5

Repeat Experiment 2 using 1.50g of sodium hydrogencarbonate instead of 0.25g.

(@) Use the information in the descriptions of Experiments 1 to 5 and the burette diagrams in

Fig. 2.1 and Fig. 2.2 to complete Table 2.1.

Experiment 1 Experiment 2
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o

f

;

—

N

initial burette

IS
~

final burette

o

[4

III|IIII|IIII|I
N

initial burette

[

o
o

o
—

N
N

final burette

reading reading reading reading
Fig. 2.1 Fig. 2.2
Table 2.1
Experiment | Experiment | Experiment | Experiment | Experiment
1 2 3 4 5
volume of dilute
hydrochloric acid/cm3
mass of sodium 0.00 0.25 0.50 1,00 1.50
hydrogencarbonate /g
final burette reading/cm3 36.0 241 13.5
initial burette reading/cm3 1.4 0.3 0.5
volume of aqueous sodium
hydroxide added to reach 13.0
the end-point/cm3
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(b) Complete a suitable scale on the y-axis and plot the results from Experiments 1 to 5
in Table 2.1 on Fig. 2.3. Draw a straight line of best fit.

volume of
aqueous sodium
hydroxide

added to reach
the end-point/cm?

0.00 0.50 1.00 1.50 2.00 2.50
mass of sodium hydrogencarbonate/g

Fig. 2.3

(c) The sodium hydrogencarbonate added in Experiments 2 to 5 neutralises some of the dilute
hydrochloric acid in the conical flask. The sodium hydroxide used in the titration neutralises
the remaining dilute hydrochloric acid.

Extrapolate the Iline on vyour graph in Fig.2.3 and deduce the mass of
sodium hydrogencarbonate needed to neutralise all of the dilute hydrochloric acid in the
conical flask.

Show clearly on Fig. 2.3 how you worked out your answer.

fi# . FHBPIRGE E S SRR A B, AR ()7 ESR, () ELERIES. (o) IMERRIGT 258
FFT, FLIRESEL 25.0cm3[FIRERERER, RS eI RRER S BN NaHCO, /i &, @1Z515 R~ thymolphthalein F
A E N E A R X EHEZIE T ESCFRIE AT NaOH R IRTH,
(a) BEIEE, KM, 1 HUEE 0.6cm3, KiLE 46.1cm3, FTCAHEN:

46.1 — 0.6 = 45.5 cm?3
52 AHANEEN 1.3cm3, KIEK 41.3cm3:

413—-13=40.0 cm?
BN NREEER, FREEXMAER, Hap =AW B RHKISEEBURAH YA

36.0—1.4=34.6 cm?

24.1—-0.3=238 cm?

13.5—0.5=13.0 cm?
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SH ERIR AT /cm3 NaHCO, i &/g WU cm3 25/ cm3 NaOH H &/cm3
1 25.0 0.00 0.6 46.1 45.5
2 25.0 0.25 1.3 41.3 40.0
3 25.0 0.50 14 36.0 34.6
4 25.0 1.00 0.3 24.1 23.8
5 25.0 1.50 0.5 13.5 13.0

ANFRIRIARTAITHS 25.0; AEHARFEECR B B B934 E RFR R B — AL/ B, [ R 5T & IR F DR R 48 7 1Y
0.00. 0.25 %%, NMEEMHEEE A,

(b) I ERME ELR, WAAFRHEAFE 0.00, 0.25, 0.50, 1.00, 1.50g; PAEARAEERINAKRTE 45.5, 40.0,
34.6, 23.8, 13.0cm3, XHI%E 0 2 50em35FFEIH, & 10 P/ 10em3, HEME FLR, HRENSTTA R

H—&REZ, THEBEAIERITL, AR eI Ed i A,
50
t &
AN
N
40
N
N,
3(\
\\\\
volume of 30
aqueous sodium
hydroxide
added to reach N
the end-point/cm3®  2g ANE
N
10 i
\\\
\\
N
N
210
0
0.00 0.50 1.00 1.50 2.00 2.50

mass of sodium hydrogencarbonate/g

Fig. 2.3

JEARPRAR BRI H e B E R M ESIEKEIN, ARTER R4 2.10g,
(c) JeMRE AT 2 Z BRI EE . SEhNE) NaHCO, B4 FR A —HR 1R, JE KT NaOH R RIRIRAVER, 5
NaHCO,I[GFE R ERERRRER AN T, SN2 NaOH, KA 0.0cm3, IHELMEEKE y=0,
P AU, ARTEIREIZY 2.10g,
IXAEBE y Bl ERT 45.5em3, HANE TR C IR 1.50g, 52 RAECIMTERE DS, D ELIE KA
RE i, BIEANNEEIIE B4 HMEREDEOT ), BREAN g; HER 2.10g T2ANATH G
VI AN R — R AL,

446



ABSE i)

1.

(2025-May/June 0620/63 Q2(d)(ii)) -3 %
A student investigates how the rate of reaction between dilute hydrochloric acid and aqueous
sodium thiosulfate changes as the concentration of the aqueous sodium thiosulfate decreases.
During the reaction, the solution slowly becomes cloudy. As the solution becomes cloudy, it
becomes more difficult to see through the solution.

The student does five experiments.
Experiment 1

*  Use a 50cm?® measuring cylinder to pour 50 cm3 of aqueous sodium thiosulfate into a 100 cm?
beaker.

¢ Use a 10cm® measuring cylinder to pour 5cm?3 of dilute hydrochloric acid into the beaker
containing the aqueous sodium thiosulfate.

* Immediately start a stop-watch and stir the contents of the beaker.

e Stand the beaker on a printed sheet and look down from above the beaker as shown in
Fig. 2.1.

2 _eye

100cm? beaker
aqueous sodium thiosulfate
and dilute hydrochloric acid

mixture printed sheet

/ .
,// printed text

Fig. 2.1

*  When the text on the printed sheet is not visible, stop the stop-watch and record the time to
the nearest whole number of seconds.

*  Empty the contents of the beaker and rinse the beaker with distilled water.

Experiment 2

*  Repeat Experiment 1 using 40 cm? of aqueous sodium thiosulfate instead of 50cm3. Use the
50 cm? measuring cylinder to add 10cm? of distilled water to the beaker before adding the
dilute hydrochloric acid.

Experiment 3

s Repeat Experiment 2 using 30 cm? of aqueous sodium thiosulfate and 20 cm?3 of distilled water.

Experiment 4

*  Repeat Experiment 2 using 25 cm?3 of aqueous sodium thiosulfate and 25cm? of distilled water.

Experiment 5

+  Repeat Experiment 2 using 20 cm? of aqueous sodium thiosulfate and 30 cm?3 of distilled water.
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(a) Use the information in the description of the experiments and the stop-watch diagrams to

complete Table 2.1.

Table 2.1

experiment

volume of
aqueous
sodium
thiosulfate
/cm3

volume of
distilled
water/cm3

volume of
dilute
hydrochloric
acid/cm?3

stop-watch diagram

time taken
for text
to not be
visible
/s

seconds

45 s 1

()]

minutes

w

OE® °4©
(4,1

15

N
(&)
l o

w
o

15

N
(6}
l )

w
o

15

N
(6]
l )

w
o

15

N
(&)
l )

30
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(b) Write a suitable scale on the y-axis and plot the results from Experiments 1 to 5 on Fig. 2.2.

Draw a curve of best fit.

time taken
for text to not
be visible/s

20 25 30 35 40 45 50

volume of aqueous sodium thiosulfate/cm3

Fig. 2.2

(d) In each experiment the total volume of aqueous sodium thiosulfate and distilled water is
constant.

(i) Calculate the volume of distilled water needed when the volume of aqueous sodium
thiosulfate is 37 cm3.

(ii) From your graph in Fig. 2.2, deduce the time for the text to not be visible when the
volume of aqueous sodium thiosulfate is 37 cm?3.

Show clearly on Fig. 2.2 how you worked out your answer.
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2.

(2025-February/March 0620/62 Q2(c)) -3 £k

A student investigates the temperature change when aqueous copper(Il) sulfate reacts separately
with two different metals, zinc and iron.

The student does two experiments.

Experiment 1

Use a 50cm3 measuring cylinder to pour 30cm3 of aqueous copper(ll) sulfate into a
100cm? beaker.

Use a thermometer to measure the temperature of the contents of the beaker.

This is the temperature at time = 0s.

Add 3 g of zinc powder to the beaker. At the same time start a stop-watch.

Using the thermometer, continually stir the mixture in the beaker.

Measure the temperature of the mixture every 30 seconds for 210 seconds.

Empty and rinse the beaker with distilled water.

Experiment 2

Repeat Experiment 1, using 3 g of iron powder instead of 3g of zinc powder.
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(@) Complete Table 2.1 by using the thermometer diagrams and calculating the temperature
changes from the temperature at Os.

Table 2.1
Experiment 1 Experiment 2
temperature temperature
time | thermometer | temperature | change since | thermometer | temperature | change since
ns diagram in °C time = 0s diagram in °C time = 0s
in °C in °C
— 30 — 30
0 — 24.0 0.0 — 22.0 0.0
— 20 — 20
— 40 — 30
30 ] R
— 30 — 20
— 40 — 30
60 ] ]
— {30 — 20
— 50 — 30
90 —] B
— 40 — 20
— 50 — 30
120 = =
— 40 — 20
— 50 — 30
150 = =
— 40 — 20
— 50 — 30
180 = =
— 40 — 20
— 50 — 30
210 = =
— 40 — 20
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(b) Complete a suitable scale on the y-axis, and plot your results for Experiment 1 and
Experiment 2 on Fig. 2.1. The point at (0, 0) has been plotted for you.

Draw two curves of best fit. Both curves must start at (0, 0).

Label both curves.

temperature change
since time = 0s in °C

0 50 100 150 200 250
timeins

Fig. 2.1

(c) Extrapolate the curve for Experiment 1 on your graph in Fig. 2.1 to deduce the temperature
change since time = 0s in Experiment 1 after 240 seconds.

Show clearly on Fig. 2.1 how you worked out your answer.

A 3. RN T M EFRINELSR

SRl SOAEVHE R T — MRZER, accuracy (HEWTRE) fIASER 5 Al & H B HER
R, EESRREE A B, AN RIERAHFEmE, BEFUE AN, RERGE, 2E
B HINSIEFH G REMES, RENGEEMNICE; ICTIEME SR &, (EREMIENTT % A8
AR S EATREE AR,
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DEAEEHER, BNSEEUIESFINENAR

2. 8/JWElcm? HEE: 8/v&0.1cm’
4D 38
— 41
|, WEERRA s ARSI
L 39 EELIES EEBNAEE
— 38 40

KM BRI ZIEM B FRE LA E KRN85 ; FeEBRAE LA R SR,
PBUARIE : MESEEENS —» FRIRBEN. EFrfk - EEFER,

P ZIE S AMRER RS BRI ES; RRISERE, NMENBIETEE, SRRy S R RS (3,

B 40em3RIR, 5B lom3, BERMEE B 0. 1cm3 HERE B0, MEEN 7 EHEH, RESERE
HHO AR P AR R, (R G B EERAEC &, [0 0] 5 “use a burette, because it measures the volume more
accurately than the given measuring cylinder”, X9 2L NEY, HAEFRTA RFEESEHE
[ TS ERSEER I, T RERIERAZLIE,
HE SRR —BUE, BIERE RN KRS, repeats (EER) IEFRATLEAMFEI S TR B BMHIA,
RIMBEIRTT I, MERekic 5% (A8, BH 2R RI4E 50Y anomalous result (RHEER); WEEICSR., K&
BREIFEM, MAEN TIREIERIERMmBEEMER, (NEEENREERERERFE 5 ZENRS. &
PR BAH R REEE IR

ESEPEAUA—E;, REIJLLERTEGRFY

FEIR BAR RPN B4R
34s 35s 35s 56s

56sBARRE — IEICRSIRF - ERFMA TEMAIA

BE56 sAITERIR; HR=RFEIYE=(34+35+35)+3~34.7s
EERBRR. KASERAEER, EERZRMEI—ERERE—M.

FREREEEFSTUARMER; TRASEILHE LESLMEFRMT.

IX B4R DY YR TR], FFIIZ ERIA S6s T 20IR, 558 SIb IR 20 — 50k ; R 4 A SR A T 251,
Al —2& PRI ] 34, 35, 35, 56s 1, 56s 5 HAN=IRIAEA—E, NICKEHEM, REXESH
I\ 56s SRR, AHER=NERUERIES:

34+ 35+ 35

EYEFia] = — 34.7 s

R NGERN 34.666...5, HHARIINFE, PARETERH BN B EH 565,

55— LR AR U IR AT AR AR, = IREERA] DR —2, (EFDURT SRR, IXTRZEE
AR, BRAIZ LIRS RERR,

MHENR T, D RIURREL B R, MBS NGRS PRSI, fHR A THO R THE
TR A B AERGHRIR SR F R REXE AR, polystyrene cup (BRAEZMAAN) LLE I AR 5E RE LRI,
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BTG 25 AR DI, P R R A AR B ARIR AR, BV RVE R, TR T B ] §E X LA
HAKFRT,
MPBERERALREART, FERBIRAERRIFE

/ | /
_—
/

ERIFIE AT RBERZIEMN+EES

AMNBARBCESYIRAR IR, RERIRVIREL, FETFIEER,
A R—RR N A EEFIEAT=8°C, HRFEEREMNEAT=10°C,
Hi kR E MR S YL AR E I, BEMAEIUNEY, TRERERE, RORANRIEDESEZLE LR
HH,

IR, RS R EOBARWIE] 8°C IRFF, BRI 10°C, R Fm LR
VISEAE I B bR RIER SR RIS, A (8 % R AR IER A VIRT L. SR
SR pE, B 8 5 10 (OB, 5 RIS ERE, AR RAR, B
SRIRREIPI S BT RE 528,

KIS M), B TR ARSI A f0 . BFSEHRIE AT ORI, SELRERT (I B
HEE KA DL AL R, YDA RS R R AR A, LT SR
SEREEAG £ IR A AN, RN, R BN T

F—fkaRE, REERATRREN A

Bir: EREERE TRER Bir: MRNAESEHBR

BRI AT RLRE IERKASREE L ARE
AR RE R TR LR HEEEEFm A O ERE
Bl REAREIE25°C/R SERFILBFNRETL

FiR SR ER, BT IIAIRMFTNLER; FREMNEIACAM—RBEH,

MRS NERAERHE L I IEIR KIS 58 TR MR T TR 0 B AR A,
LR RPIR FEAE 25°C AR BOESR, $EEATISEHAE 25°C fEiRKIB A B AP LU, RS BURNERTE
TIKIEM 25°C T2/, MR F—E4EF1E 25°C RKIS Il SATHIE R BB K, SR
FEARBAAE, (RPN S B R S H bR, PR B BRI B AR, AREIEEIR — SR
5

SIIMTIREVERIR, JEBERIKE S MY mol FIZEM, (& EHASHTIRIN, JoKIVAEERNRR, HBAMRE
DA HIRAK, R ERG—, FRKMRGHER, & cm*iIBR mol /D, IXF A —2& 7R 2 RIIR AR,
HEFHIAS FE/RKDEE SOR R INIRER BRI e, TR B S INAREHER B EAIRIRER, thAERTRERM N,
HEF A A D B 2R KA 3G IIAE AL mol,
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AEEIRA “REImMolEN — FIREEMRR” Bix

TEEE RIKHE, TRAKEREEERE
ERMRAERE, BN{AFImolE /L

— FHEE—RAEBEEAMLKID
SEFAR B A NBREL £5 /A &
Yk EENAIFRELE BB 1T AR

— ZERELEE, titrefRK

R R B/ DS IEK
B2 NREREL 2 mol R

— M58 R R FREE Mol R

S—LKRAABENR L—MERAR; Ke/ERMEvERIERA by L BRI,

=AMEOURAZ RS, 25 B EE R R IR R AN 28 e AR W22 FR AL A R ERE, T RER LA AT

— I FE SRR AR 20.0cm3, 0.100mol/dm3RIAFHE T 5, 20.0cm3EE T 0.0200dm3, TRV REN:
n = 0.100 x 0.0200 = 0.00200 mol

WS E AR KRR REE] 0.0800mol/dme, NIRALFEIFE 0.00200mol BE, FREEAARFI N :

0.00200 5
V= Toso0 = 00250 dm

0.0250 dm3 = 25.0 cm3
25.0cm3HLJFE KA 20.0cm3 K, DA titre B K,

55— AR IR LN 2 A RESS, (ERTRRERAP) LR B A B i 75 A th el RER AR, EIR A,
i BA K] LA AR IR AR <75 5 T, i AR S8 A o
EFIRRIR RIS ZRZRE R, M EETER T, SHEFIRRE SR, REH R AR EH#E
FEHIGERT, REERBLTR, SRR ; IRE BN IINZI SR 82, RIERRAII BRI I AR
TR AL RN TR R . R RRAH SCRe W AR RIAE AT, AR9E. RIS 5275 2K,
BEF AR RRVAHER:. AFEEREEMFRRERE
EESRATIR. REMAFERNFG

FIRER
pariz N
\ 4 l
ENRI = ENRIXF
RAEF B

BEEFHRZSHE; XRURERLET, FREERRUFRNEREZE.

[RAEAR B DR R DA MR BRI A RIAR, IR ERIRIA X I, FikFRREN B E, SRR BTT A,
[FIFE 55cm3 R MR 7 ARAE R M RIBEAA B, BEMMRUZEER. HIOERS SR AR PIHERT, fEH MRS AFAHTR ELA B
) SRS, ARTRIR R I8 B TR AR 25 ) B R RIS, MBI AR RE R K, IX N5 1R
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TR U R AR 58 ISR AN GESAr, NS “SEERRRE, I
EFI T, AR EH—IE, HARBEMRA R BRI R M 2R,

HE FEINE R , TREEBhHPRIL AR o PRIBATIER/D ; TEIR/KIE A RERX
AR AR R E MY o MRPIMREIG, [Al—28siHY titre JEH o BHUGM R ZUZRE
o, HTRETR o

BRI RGURE; IR, R, R WE; I

AEN SR A PRERE : (Xass iR, RIBIRAT 230K, SRk IRIEIEZ mol,
MIEBAEREBO RS, EERBIE B, HHRBRETTAFE, ZBEKE, TERZMULIR,

(2025 May/June 0620/62 Q2(g)) -3 £&

A student investigates the temperature change when anhydrous lithium chloride dissolves in
water.

The student does five experiments.
Experiment 1

Use a 50 cm?® measuring cylinder to pour 40 cm? of distilled water into a 100 cm? beaker.
Use a thermometer to measure the initial temperature of the water.

Add a 2.0g sample of anhydrous lithium chloride to the water in the beaker.

Continually stir the mixture in the beaker using the thermometer.

Measure the highest temperature reached by the mixture in the beaker.

Empty the beaker and rinse the beaker with distilled water.

(f) Explain why the results obtained would be more accurate if the beaker used in each
experiment was replaced by a polystyrene cup.

(g) (i) Explain why using a burette instead of a measuring cylinder is an improvement.
(i) Explain why standing the beaker in a water-bath is not an improvement.

fi: SeNESESR HI, JoK LICHIETIK, FARSOKINYIR SR EYIR&ER, 7y ErikREL
fto BHEMREIG. (@0, @G)AAIFEN =FAFEREEEL, BUiEE,
(f) H1 polystyrene cup, FARZMGIEFRBIELAT, FAREIMZELRIRIEAM R, BORERIARE
IR, /D RN R SR BTHSR, PR B AE S A I R E iR e . JX(A] 2 73 BB 4 AR
i A D R AR T
(2)() F burette, FEENEUL RN, AEHUEMRMEIFUE KA, s e Ag, ~eEEiER
i T REUE, ZIFETT 1 SR T 5 1 S R A 1 B,
(g)(ii) LB TRAEAERFIRE Y water-bath, KB HHAH T I B AR, BOKIB S AR ERIFENUENE; 1A
RIS KTR A, R IR R A R B A, 5 MS SRR KIS R AR RHR EEE
TR AN SRACK 2 BRI R 560, KB a] DUA L (HIXEEMAIE R IREZRL, FRECE NG,
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[HE

(2024-February/March 0620/62 Q2(d)) -3 £

A student investigates the reaction between aqueous sodium carbonate and two different solutions
of dilute hydrochloric acid, labelled A and B.

The student does three experiments.

Experiment 1

Rinse a burette with distilled water and then with dilute hydrochloric acid A.

Rinse a conical flask with distilled water.

Fill the burette with dilute hydrochloric acid A. Run some of the dilute hydrochloric acid out of
the burette so that the level of the dilute hydrochloric acid is on the burette scale.

Record the initial burette reading.

Use a measuring cylinder to pour 25cm? of aqueous sodium carbonate into the conical flask.
Add five drops of methyl orange indicator to the conical flask.

Stand the conical flask on a white tile.

Slowly add dilute hydrochloric acid A from the burette to the conical flask, while swirling the
flask, until the solution becomes orange.

Record the final burette reading.

Experiment 2

Refill the burette with dilute hydrochloric acid A. Run some of the dilute hydrochloric acid out of
the burette so that the level of the dilute hydrochloric acid is on the burette scale.

Record the initial burette reading.

Empty the conical flask and rinse it with distilled water.

Use the measuring cylinder to pour 25cm? of aqueous sodium carbonate into the conical flask.
Add five drops of thymolphthalein indicator to the conical flask.

Stand the conical flask on a white tile.

Slowly add dilute hydrochloric acid A from the burette to the conical flask, while swirling the
flask, until the solution becomes colourless.

Record the final burette reading.

Experiment 3

(d)

Repeat Experiment 1, using dilute hydrochloric acid B instead of dilute hydrochloric acid A.

At the start of Experiment 3 the burette is rinsed with distilled water and then with dilute
hydrochloric acid B.

(i) Identify the substance removed from the burette when it is rinsed with distilled water at the
start of Experiment 3.

(i) Describe how the result of the titration would change if the burette was not rinsed with

dilute hydrochloric acid B after it had been rinsed with water.

(iii) Explain why the conical flask is not rinsed with aqueous sodium carbonate after it is rinsed

with water.

file JolE HATUHREIME—FER, ATMOGHE IR A, SEE 3 BUHERIR B IH (d)5e R E KRS
Je. B BIEUL, DARON A HEZHLAS B BRI DL,

() FHasRE: 3 ZRBOKTEMEE, BERRZ LSRR A, MR P IEEBERAREA
fIERER B.
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(ii) 7 /KVESE AN ERAR B 7L, e B NEOK STHARR) B Mk, [Al— BRIV AR E A — & R AR 1Y
R mol NAZ, [EARBEATIREE cm®E mol 3/0, FT AT A B RHIIRIA, titre B K, B H IS5 FUEFEAE,
DI R BT 1A, ASRER AN HER,

(i) FEFZHA AP BRIR BTG, RO SR BRI A TA TR S I P B IR N A B, o 0T T A M B X
f 25cm3 o IXFEZHRRTHTRKEREN mol HRINE N, BRIKRZAZN, KTEE NH/ b EZRBKAMRECE
NFESh, ABEIIEKERIN mol, A ARAMNETER B ER AN, 577X — 0 MERIME IR A e &, 52
TR B L N DX WP S UE RURE L

XS]

1.

(2025-May/June 0620/61 Q2(e)) -1 4%
A student investigates how the rate of reaction of magnesium ribbon with dilute acid changes as
the concentration of the acid is changed. The student uses five solutions of the same acid, A, B,
C, D, and E. Each solution has a different concentration. The acid is in excess in all experiments.

The student does five experiments.

(e) Explain why repeating each experiment is an improvement.

(2025-February/March 0620/62 Q2(g)) -2 £k

A student investigates the temperature change when aqueous copper(Il) sulfate reacts separately
with two different metals, zinc and iron.

The student does two experiments.
Experiment 1

e Use a 50cm® measuring cylinder to pour 30cm® of aqueous copper(ll) sulfate into a
100cm3 beaker.

e Use a thermometer to measure the temperature of the contents of the beaker.

This is the temperature at time = 0s.

Add 3 g of zinc powder to the beaker. At the same time start a stop-watch.

Using the thermometer, continually stir the mixture in the beaker.

Measure the temperature of the mixture every 30 seconds for 210 seconds.

Empty and rinse the beaker with distilled water.

Experiment 2

e Repeat Experiment 1, using 3 g of iron powder instead of 3g of zinc powder.

(g) Describe two changes to the apparatus that will improve the results of this investigation.
For each change, explain why it will improve the results.

change 1

explanation 1

change 2

explanation 2
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3.

(2025-May/June 0620/63 Q2(f)) -3 4%

A student investigates how the rate of reaction between dilute hydrochloric acid and aqueous
sodium thiosulfate changes as the concentration of the aqueous sodium thiosulfate decreases.
During the reaction, the solution slowly becomes cloudy. As the solution becomes cloudy, it
becomes more difficult to see through the solution.

The student does five experiments.

Experiment 1

(f)

Use a 50 cm® measuring cylinder to pour 50 cm3 of aqueous sodium thiosulfate into a 100 cm?3
beaker.

Use a 10cm? measuring cylinder to pour 5cm? of dilute hydrochloric acid into the beaker
containing the aqueous sodium thiosulfate.

Immediately start a stop-watch and stir the contents of the beaker.

Stand the beaker on a printed sheet and look down from above the beaker as shown in
Fig. 2.1.

2 _eye

100 cm? beaker

aqueous sodium thiosulfate
and dilute hydrochloric acid

mixture
/7
-//

printed sheet

printed text

Fig. 2.1
When the text on the printed sheet is not visible, stop the stop-watch and record the time to

the nearest whole number of seconds.
Empty the contents of the beaker and rinse the beaker with distilled water.

Explain why it is important not to change the size of the beaker to a larger beaker during the
investigation.
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TU R RS AR fft 3R

AFAZ TR G BIR—B TV S SR 02K, [RRNIZISCAFRHR, Jotedl H P,
BRANEMIT; GEREERERME, B —ERE,

REUR T, A EARERE ISR TIRER TS NEANETH, B0 AlSO0.), HH 21 AL 31
124 0, AT BEITENF SN NG HERRF: Co 2Hi, CO B ALk,

|1 cHZ2HRERS

TLRFSAFRR—MITR, WrlESR AR —MZTRNE . Ho N. O, F. Cl ¥ S AN EEREY
TEHHE WP TR T AN TR,

ST ZFR English name XF AR
iR aluminium Al
& argon Ar
| barium Ba
Lo beryllium Be
fill boron B
L) caesium Cs
KE calcium Ca
Tk carbon C
= chlorine Cl
L4 chromium Cr
& cobalt Co
Rl copper Cu
EN erbium Er
tH europium Eu
Fl fluorine F
55 francium Fr
& gold Au
= helium He
A hydrogen H
23 iron Fe
=, krypton Kr
£ lead Pb
H lithium Li
=3 magnesium Mg
izl neon Ne
=l nickel Ni
& nitrogen N
=4 oxygen 0]
i phosphorus P
6| platinum Pt
i potassium K
L] rubidium Rb
® silicon Si
iR silver Ag
| sodium Na
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BT English name

it sulfur

k| tennessine
% tin

i xenon

3 zinc

L2as zirconium

|2 #HENSFERELEN

RF ./ EiiRn
S

Ts

Sn

Xe

Zn

Zr

H, FHT MR 2 Fon— D FEAMND DR T SREAARERICE C, EEMBEFHRAFITER AR,

R ER English name
TR bromine

X chlorine

WA diamond
AR fluorine

fisk graphite

K hydrogen

B EAL T iodine

AR nitrogen

HX oxygen

13 FHEF

XF AR
Br,
Cl,

C
HRsSHRmr R T HIREL,
F.

LA + FRBAE IR, Cor 1Y 2 2R, SRMMEE T, NH B M5 4 A FRUD SR T

HRSEZFR English name
BET aluminium ion
FRES T ammonium ion
e T barium ion

5B 1 calcium ion
BADEF chromium(III) ion
R B+ copper(Il) ion
28T hydrogen ion
BranE 1 iron(II) ion
BRAI B+ iron(I11) ion
- lithium ion
HET potassium ion
RET silver ion
WET sodium ion
BT zinc ion

461

RF /&R
AlR*
NH.*
Ba2
Ca*
Crer
Cu?
H*
Fe2*
Fes*
Li*
K+
Ag*
Na*
Zn2*



14 BEF

AR - FREDNE I, S0 B PMHMIRE ¥, Hia MR, INEET, B

LS IVAZIC RIS

FRSC AR
BT
PRIRAR S T
HET
ZIRIRE T
HAEMET
B

e PR AR T
THIRAR RS ¥
HET
ARRAR S 7
RARAR RS T
W
TEHRRRAR S T

|5 EHkEY

English name
bromide ion
carbonate ion
chloride ion
ethanoate ion
hydroxide ion
iodide ion
manganate(VII) ion
nitrate ion
oxide ion
phosphate ion
sulfate ion
sulfide ion

sulfite ion

RF ./ EiiRT
Br-

CO2=

Cl-
CH,COO-
OH-

-

MnO,
NO,

0z

PO2
SO2

S2

SO,

SO AT A — A AR T B TSV TR E IR B, B4 NaCl A2 —4

BRI 0 1o AFRERT AD, A SFR B X o) FROT R A R &,

Ea e i
THERE
Ei A
AR

=

Z

EA
EHRIRE
TR %
AR %
IR
A
AR
HHAREN
E=tia
TAREREN
RARES
LTS
AR
HHARES
FAALES
PARRES
ERRES
WRERES
R

English name
aluminium nitrate
aluminium oxide
aluminium sulfate

ammonia

ammonium chloride
ammonium dichromate
ammonium nitrate
ammonium phosphate
ammonium sulfate
barium chloride
barium hydroxide
barium nitrate

barium oxide

barium sulfate
calcium carbonate
calcium chloride
calcium hydroxide
calcium nitrate
calcium oxide
calcium phosphate
calcium silicate
calcium sulfate

carbon dioxide

RFGHRT
AI(NO,),
AlLO;
Al,(SO.);
NH,
ESUER e
NH.C
(NH.,),Cr,O,
NH.NO;
(NH,),PO,
(NH,).SO,
BaCl,
Ba(OH),
Ba(NO,),
BaO
BaSO,
CaCoO,
CaCl,
Ca(OH),
Ca(NO,),
CaO
Ca,(PO.),
CaSio,
CaSO0,

Co,



FRX R #R
— & kA
AEOD
TR K% (TIT)
ERi=1010))
AALER I
SALELaT

R RS Y
7R AL SN e ]

TRERER(IT)
LA
SE AT
EERERT)
AT
TREREH (1D)

Y&l
A

TR
s

— LA
— &L
SRk
HEMLH)
7 9&ZJ000)
FRERERAT)
ERI=R011))
HE )
fHBRER D)
E=RiKZR011))

RALERAT)
SN
FHBRER (D)
TRERER (D)
gt

AHE
A
AR
RIR R
EiazS
TR e
A LBE

English name
carbon monoxide
chlorine(I) oxide
chromium(III) bromide
chromium(III) chloride
chromium(III) oxide
cobalt(II) chloride

compound in chromite
compound in iron pyrite

copper(Il) carbonate
copper(Il) chloride
copper(Il) hydroxide
copper(Il) nitrate
copper(Il) oxide
copper(Il) sulfate

cryolite

hydrogen chloride

hydrogen peroxide
hydrogen sulfide
iodine monobromide
iodine monochloride
iron(II) chloride
iron(Il) hydroxide
iron(Il) iodide
iron(II) sulfate
iron(III) chloride
iron(IIl) hydroxide
iron(III) nitrate

iron(III) oxide

lead(II) bromide
lead(II) chloride
lead(II) nitrate
lead(II) sulfate

lithium chloride

lithium hydroxide
lithium oxide

lithium sulfite
magnesium carbonate
magnesium chloride
magnesium nitrate

magnesium oxide
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RF ./ EiiRn
(6]0)

Cl,O

CrBr,

CrCl,

Cr,0,

CoCl,

ERATH R

FeCr,0,
TR SRR

FeS,
TR S VIR

CuCO;,
CuCl,
Cu(CH),
Cu(NO,),
CuO

CuSO,
HEHM; RBKEE
Na,AlF,
HCI; HCI(g)
HCl(g) & |MESUE; #h
H.O,

H.S

I1Br

ICI

FeCl,
Fe(OH),
Fel,

FeSO,
FeCl,
Fe(OH),
Fe(NO,),
Fe,O,

TREA KRS B M
PbBr,
PbCl,
Pb(NO,),
PbSO,

LiCl

HFRATEH R
LiOH

Li,O

Li,SO,
MgCO,
MgCl,
Mg(NO;).
MgO

B A .

INRE EATRMEE K,

B3 WoKIE IR

4 IEIK Fe, 050



Eap e i
TR EE

ZHAER
THERER (D)
TR
ZHEIAE
—&H A
TR
V)R
JRALER
TkFRER
SAH
SR
KA
e
TR ER
RS
TR
IERER
i e
ZRARE
IR
AR
AR
THFERER
TR
TREREN
AN

TRER S
=Rl
HER AN

E=R g
FRER SN
WA
VERRFER N
i IR ER A
R
=R
i
A5 aAV)
APUV)
K/ IRFESR

IR B
EEatiqes
AL

English name

magnesium sulfate

manganese(I1V) oxide
nickel(II) nitrate

nitric acid

nitrogen dioxide

nitrogen monoxide
phosphoric acid
phosphorus(V) oxide
potassium bromide
potassium carbonate
potassium chloride
potassium dichromate(VI)
potassium hydroxide
potassium iodide
potassium manganate(VII)
potassium nitrate
potassium phosphate
potassium sulfate

potassium sulfide

silicon(IV) oxide / silicon dioxide

silver bromide
silver chloride
silver iodide
silver nitrate
sodium bromide
sodium carbonate

sodium chloride

sodium hydrogencarbonate
sodium hydroxide
sodium nitrate
sodium oxide
sodium sulfate
sodium sulfide
sodium sulfite
sodium thiosulfate
sulfur dioxide
sulfur trioxide
sulfuric acid
tin(IV) oxide
vanadium(V) oxide

water / steam

zinc carbonate
zinc hydroxide

zinc oxide

XF AR

MgSO4
HGHh#. REGEKEEHH,
JLBI7K,

MnO,
Ni(NO.),
HNO,
NO,

NO
H,PO,
P.Oso
KBr
K.CO,
KCI
K.Cr,O,
KOH

Kl
KMnO,
KNO,
K,PO,
K.SO,
K.S
Sio,
AgBr
AgCl
Agl
AgNO,
NaBr
Na,CO,
NaCl
B E RS,
NaHCO,
NaOH
NaNO,
Na,O
Na,SO,
Na,S
Na,SO,
Na,S.0,
SO,
SO,
H,SO,
SnO,
V.0

(g) TR,

ZnCO,
Zn(OH),
ZnO

5 e SRl N



Eap e i
TR

it

English name

zinc sulfate

zinc sulfide

|6 K&ER. TKMSKEY

XF AR

ZnSO4
REIHKE B ERIR, TREBATE REESS &K,
ZnS

(aq) FRIATIK; Ghif/KGIEF R - JG. CuSOu(aq) 5 CuSO.-5H,0 FREHH, #H ALK EE, HAE
CRERTEER x, BOGCRERAIHRL, REBITAML

X2 FR
ToK &AL AD

TeoKBRBRHH (1)
Tk &
=K

SAEEADKIBTR
TRERHR ()R

FHER K IA TR
TRER K IR
KEGER
7RG EALES AT

FKETRERTA D

KRERMBAD (B

i
TRk, BRI

RNARIR

English name
anhydrous cobalt(II) chloride

anhydrous copper(Il) sulfate
anhydrous lithium chloride
aqueous ammonia

aqueous cobalt(Il) chloride

aqueous copper(Il) sulfate

aqueous nitric acid
aqueous sulfuric acid

hydrated aluminium chloride
hydrated cobalt(II) chloride
hydrated copper(Il) sulfate
hydrated iron(II) oxide (rust)

hydrochloric acid

limewater / calcium hydroxide solution

oleum

| 7 SN EHSRT

T EBERER

CoCl,
T4 K,

CUSO4

Te&hfK; 5T IOKREY I,
LiCl

JFBIHAS anhydrous,

NH,(aq)

KB, SEX 7.
CoCl,(aq)

CuSO.(aq)
(aq) TRIA TIK, AIRERRIIZE S KEL

HNO,(aq)

H,SO.(aq)

AICI;-xH.O

JRBUKGHORE; x ANHEME H H 6,
CoCl,-6H,0

AN 6 Mres 5K,
CuSO0,-5H,0

AR 5 s iK,
Fe,O;-xH,O

x AJAE; REE—MEEKEE.
HCl(aq)

SIS KT

Ca(OH),(aq)

H.S.0, (ZNE@FrREZRT)

A TP R R R R, RFORERNR R
FRERBIX— R afift &1,

[F]—>or F AT REXS AR 4% 77 o CH,CH,OH X2 R — B E R, AReRE RGeS
I, ZARSORBIX RS, ST, w] i H PR SRSO R #,

HRSCEZ FR
2-FHEAMR, AR
T-1-4%

T-2-4%

T-1-8

T-2-FE

ThE
Thi-1,4-"0%
T-14-—F2

English name
2-aminopropanoic acid / alanine
but-1-ene

but-2-ene

butan-1-ol

butan-2-ol

butane

butane-1,4-diamine

butane-1,4-diol
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XF SRR
H,NCH(CH,)COOH
CH,=CHCH,CH,
CH,CH=CHCH,
CH,CH,CH,CH,OH
CH,CH(OH)CH,CH,
CiHuo
H,NCH,CH,CH,CH,NH,
HOCH,CH,CH,CH,OH



FRX R #R
TR
T

T Tl
IR T HE
R
Kkt
AT
ZERFR(ID)
2kt

1,2- 23R ht
Z

Il 3F

B RS

z
o
Zm

IR
ZhE

Vs

TR B
IR B
FFER 2T
IR B
Hi
7LIR
IR
F bt
HiR
FRZ
IR F B
FRR F i
PR Bis
2-F R

b
b
PIRRR
A-1-1E
P-2-BE
Pibe
PifE-1,3-— 1
iy
iz
1
THERAEE
R

English name
butanedioic acid
butanoic acid

butyl butanoate
butyl ethanoate
calcium ethanoate
chloroethane
chloromethane
copper(Il) ethanoate
decane
1,2-dibromoethane
ethane
ethane-1,2-diamine
ethane-1,2-diol
ethanedioic acid
ethanoic acid

ethanol

ethene

ethyl butanoate
ethyl ethanoate
ethyl methanoate
ethyl propanoate
glucose

lactic acid
magnesium ethanoate
methane
methanoic acid
methanol

methyl ethanoate
methyl methanoate
methyl propanoate

2-methylpropane

octane

pentane
prop-2-enoic acid
propan-1-ol
propan-2-ol
propane
propane-1,3-diol
propanedioic acid
propanoic acid
propene

propyl butanoate

sodium ethanoate
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XF AR
HOOCCH.CH.COOH
CH,CH,CH,COOH

CH,CH,CH,COOCH,CH,CH.CH,
CH,COOCH,CH,CH.CH,

(CH,CO0),Ca
C.H,Cl

CH,CI

(CH,CO0).Cu

CioH:.

CH.BrCH,Br

C.H,

H,NCH,CH,NH,
HOCH.CH.OH
HOOCCOOH
CH,COOH

C,H;OH; CH,CH,OH
RS ERRE— P,
C.H,; CH,=CH,

FERNDFR, BRI,
CH,CH,CH,COOCH,CH,
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CH,CH.CH,COOCH,CH,CH,
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amide linkage

amino acid

amino group

an eight-carbon alkene

butanol

carboxyl group

compound B in Paper 42, Question 6
diamine

dicarboxylic acid

diol

ester linkage

ethyl group

five-carbon saturated monohydric
alcohol

four structures in Paper 12, Question 10

hydrocarbons

methyl group

oxides of nitrogen

PET (a polyester)

poly(ethene)

poly(propene)

polyamide, including nylon and proteins

polyester, including PET

propanol
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=al v English name NFEHRR
GV activated carbon FERS C
FHE) C HBIRALSY, NRRNEHMRERL A 7.
=5 air BESMEK, TE—2FH
f=mni N bauxite ma, T2—59FR
AREAERE A A B R SF A 146 ALO,,
Eil] brass &%, TRE—HFHX
FAFNEEH R & o
H-oE chlorophyll B, RIG—9FH
= I Y =t coke / coal / petroleum MESESY, TBE—HFX
FER FEE R AT S 2R
fis /33 S S enzyme / catalase TH—HVNDF
g — 30, W Eh RS B, RREH—
a7 e S E T
Ei gasoline / petrol BEY, TRE—DFX
E5VIN ink BaY, TRE—7FHX
aiss litmus FHE—5FR
2R R Rk, (8 IR R IR AR
HELRE (AER) methyl orange (sodium salt) C,.H..N,NaO,S

IIRNERAVE AR, ERCAF IR R ATA IR S R Al
M.

N stainless steel &%, TBE—HFR
i steel &%, EE—HFR
H3kok, w7k tap water / river water BAY, TBE—9FR
IKGFFI2 H,0; SERKFEIE AT &5 ) R 2 Y.
[ELE1AN thymolphthalein CasHa00.
VERAE N BRI IR idE © B 6128 1k,
bk izmnil universal indicator BaY), TE—SFR
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Notes for use in qualitative analysis

Tests for anions

G, AR LNERREIE; R

anion test test result

carbonate, 0032‘ add dilute acid, then test for carbon | effervescence, carbon dioxide
dioxide gas produced

chloride, CI~ acidify with dilute nitric acid, then white ppt.

[in solution] add aqueous silver nitrate

bromide, Br~ acidify with dilute nitric acid, then cream ppt.

[in solution] add aqueous silver nitrate

iodide, I~ acidify with dilute nitric acid, then yellow ppt.

[in solution] add aqueous silver nitrate

nitrate, NO5~ add aqueous sodium hydroxide, ammonia produced

[in solution] then aluminium foil; warm carefully

sulfate, 8042‘ acidify with dilute nitric acid, then white ppt.

[in solution] add aqueous barium nitrate

sulfite, 8032‘ add a small volume of acidified the acidified aqueous potassium
aqueous potassium manganate(VII) | manganate(VII) changes colour

from purple to colourless

Tests for aqueous cations

cation

effect of aqueous sodium hydroxide

effect of aqueous ammonia

aluminium, A73*

white ppt., soluble in excess, giving
a colourless solution

white ppt., insoluble in excess

ammonium, NH,*

ammonia produced on warming

calcium, Ca?*

white ppt., insoluble in excess

no ppt. or very slight white ppt.

chromium(III), Cr3*

green ppt., soluble in excess

green ppt., insoluble in excess

copper(Il), Cu?*

light blue ppt., insoluble in excess

light blue ppt., soluble in excess,
giving a dark blue solution

iron(Il), Fe?*

green ppt., insoluble in excess,
ppt. turns brown near surface on
standing

green ppt., insoluble in excess,
ppt. turns brown near surface on
standing

iron(I1I), Fe3*

red-brown ppt., insoluble in excess

red-brown ppt., insoluble in excess

zinc, Zn?*

white ppt., soluble in excess, giving
a colourless solution

white ppt., soluble in excess, giving
a colourless solution
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Tests for gases

gas

test and test result

ammonia, NH3

turns damp red litmus paper blue

carbon dioxide, CO,,

turns limewater milky

chlorine, Cl,

bleaches damp litmus paper

hydrogen, H,

‘pops’ with a lighted splint

oxygen, O,

relights a glowing splint

sulfur dioxide, SO,,

turns acidified aqueous potassium manganate(VII) from purple to colourless

Flame tests for metal ions
metal ion flame colour

lithium, Li* red

sodium, Na* yellow
potassium, K* lilac

calcium, Ca?* orange-red
barium, Ba%* light green
copper(Il), Cu?* blue-green

kJi: Cambridge IGCSE Chemistry 0620, May/June 2025, Paper 61, Notes for use in qualitative analysis.

| B2 T2 A%

N TR B R IR AENR 75 ), AP DR R, REAN R T RER, Lo E s
EHEUE; BERABGH, AJEAR, RPWAE T=EFEE T 1mol UK S 24dm3HY I,

>R : Cambridge IGCSE Chemistry 0620, May/June 2025, Paper 11,
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