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MODULE 0 - GETTING STARTED

Bk 0 Pl SRS SEEE

W BEAE S - EA 5 IX ) » Mark Scheme ER4) B iR ——— V) NixX BT IR

RIRFIE

ARERAYEEAEFNR A, T2 [ BAE P1 EZ 75 4 . P1 il AR “E8iT 77 AR
g, MEENEE. BFIES. R S H RN B R.

[ SR 28 TAL PL I i W R P AR “A%”, gL P3K:

1. IBEL7— @ HUL “hence”. ¥ “in simplest form”. #i “exact value”, AL H K,
2. &y —Fx THEEARE . BARERA. ®E +C. ®E 7

3. MR KRSy — b I — A, RS

4. MBRF—AG TS5 BHEEK “show that”, FABHEEEE.

AR 0.1-0.4 75, HURATX MUK 3B K.

0.1 P1EH. 75 9L, HESRIAEEZETHE

%

—RBAUNE. SERIEES AL BEa%. BATES, B

Ei{KFE: WMA11/01 (Pearson Edexcel International Advanced Level, Pure Mathematics P1).
BE): 1 /BT 30 3 (90 2D,

SE: 75 5, EMNEES (marks), T RAG 4.

AE: 9-10 EAR, @5 1-10 (f/R 11-12), MEM 3 708 11 A5,

ABIFCEE GERFRRE): REGHRELA Y 25%, IR TTEAERZ G 20%, BB S5 EZLZ 20%,
=HEIMELA S 20%, WD AE 15%.

EERN: REERIPNAIBABS— RIS HHHUL “show that” 8¢ “find an equation”,
W BE A N AN BRI HE S

HER: RAIFERRFEHESE (Casio fx-991 £5155), FIEEFITERR (TI-84 547 CAS A1),
AAA: EMEANFFSITERR / CAS / BEMNEE.

FEMEME: BHE “exact value” B, F/MNBUEIASHEINS;

WIMBHAEY: BH HPL “In this question you must show all stages of your working” i, & (g
FPRHBES, SWHES (M) 2E.

1 . V3
‘,Iz\éﬁgﬁk —)
V3 3




Module 0 - Getting Started (Edexcel IAL - Pure Maths Pl)

FEFR EaEtEmER (90 9% / 75 547)

MER G ik

Eines 5 bl SEFEN (Total ... marks), bitisHEEF AT =, O
B4 5%

e 55 bt RUERENE. FUL 34 S NEISENGE. 8 5 LK
U2

e 22 4y bt I Sk B JE2U R LN, A AR
T

R 8 4y B BR” FE R FRAEIL 10, BREELH. &
R RAL, HRIFAATRE, BHE “oxact” RARM T
N

ik PR

S5 ER Al 30 AMEMGERTA 3-4 4L (REED 35 HBIF, FEOEE

INYRBEEA 6 SREH S (2+(4), S (2) KPEAEE), WEEFT bR 2 5

AREE % ARG SRR 175 BT “ % = 302" s 14

4FE T 5 “T dowt know” /MR, IEATAE S HTHL RIS A

5 H R P1 ARMEE exact value, HELEENHLN “H7fE” Hthstms i

1
A student writes the following answer to a question that asked for the exact value of —:

7

1+ 1.7320508 = 0.5773503

State one reason why this answler would not receive full marks in P1.
Mg FEAEAE R IR AG H 7 R B 0 H I 5 5E

1+ 1.7320508 = 0.5773503

UIZANERAE PL AR 10— L

Z Answer:
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A P1 question reads: "Given that f(z) = 322 — 52 + 1, find an equation of the tangent to the

curve y = f(z) at the point where x = 2.
y="7r—9

7 State one piece of information that is missing from the student’s answer, and explain why the

examiner cannot award the marks for it.
e il PRSI, O f(2) = 302 — 5o+ 1, R y = f(z) 7 o = 2 AAOEIL TR,

y=7Tr—9

T AR AT R PO ISR, IFERRERE AN A TR SS 7).

Z Answer:

0.2 HFIES: EXE. EE. Bz, HENXE, FNER

P1 [ HZ —EREREIEFRMBFENE S, R2 45 18 LS, NS, M2REERBE

B4, X HARICE H B AT

o EXIH domain: fIRANAENN « KES. P1 HAHE R, WEEAMILH— .

o {EIE range: PREHEINEIN v MBS ZRRBESSIT LI SAE.

o EXHHHI=KKIR: EAN 0. HBUM S NAL WMEEHOVIE (P1 RHERTHA).

e 18R for all / identically: XIE IHAEG— « MWL 5 2? > 0 HHRL, FH 2? KME
& 0.

o 7F1E there exists / some: ZVFE— oz MAFALIL,

o HHNY if and only if: <, RRTERMHE, W7 RIAE R .

o VEZHUHERDIEMN: A= B AR BRDFKI. B A RREFRMN.

*
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o FMNETH equivalent transformation: AT )G REFTEHEE.
o NESHME: WLFFRAKNAMES,; RS ZEENZIEAN BT FHFS.
o EXHMATETR: EATHEMLILAUAERE AT, ST AR,

FEF XBE — BEFEIEXTRER

i a S| fRL N EN1E

domain / defined KRB XA RN o UH, 5l EUX
range / possible values Ky WBUETEH, E=EITEI7

for all z / for every = / iden- RZAKRIMEREKRE, 5 0 B EHE
tically

there exists / for some z REREHRE|— UL, AN “HRNME > 8
if and only if /| < WEPIANTT ] P12 “SRAESEM ALK kA
hence / therefore WA E—SHER, AReAkE It

given that / where p = BOkIT: {OA 3 Bl p

in simplest form B : BRI ISy, Re A EALEA B
exact value TREMRAE ©, AN

by substituting B HEE MRS, AEAAET

3 B PR

Find the values of k for which 22 + kx + 3 > 0 for all real values of z.
R SRk PIEUEYEE, SR —DISEE 2, 2% + kx 4+ 3 > 0 #BARAL.

Z Answer:

4 ESYHR

State whether the following pairs of statements are equivalent, giving a reason for your answer.



Module 0 - Getting Started

I FIWT R AR A, IR U

(i) 22 >4

Z Answer:

(Edexcel IAL - Pure Maths P1 )

5 1BEPHT

Find the domain of the function

30 SRR

(1€ Ik o

Z Answer:

1 1
+ .
Vh—z x—2

1 1
5—-x x—2
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0.3 £&. XES5AFARE [E5H1HE]

—HRENS—ABTNEEZETR, HP1RETXEENEGRGMEZEN. BAHES {2z > 2}
NE, P1 HEXENESHNE, WMHELRE

o EEM=MRRIE: WAL {o | x> 2} XIANEL (2, +00) AFENIE ¢ > 2. P1 =FARERELL
o XENESWER: Zinsl. filfim. R£E M. too M/KZHEES.

o FHAOR: KTSEAES, NFFTEEES; SETWEIHA.
o H&E U: HURHK, “H” ERBUEIF & N HEAR.

=& o LMNBIE o, KNGS “TM” T E.

ozﬂ#ﬁmuﬁg%:@m—mup5yrmmﬁuﬁg,xmﬁ%o
o NEFREE: o <z <bHEE, NEHFEPIPAEXHL.
o HIEAEFR: |z|>a=>r<—aBzr>a; z/|<a=-a<z<a.
o PRAFN: TREEEFRITENN T, LIRIUED G AT 5ER, SER2BF G2 BATie.

AR &6/ XiE /) AEFR=MRIERITR

R 5+ P1 {aB3F

EFR T >2 BT HA% W “write down the inequality satisfied
by z”

HiREEES {reR|z>2} BT A “state the set of values” HERMES
s

XEie s (2, 400) P1 & E W ; “state the range of values in interval
notation”

ER i L XiEligs #iF

x> 2 e (2, +00) oo HIH A S

z>2 & [2, +00)

x <2 N (—0,2) —oo HTHETE S

r <2 & (—0,2]

x #2 53 (—00,2) U (2, +00) WIS YR ER O

T — @ R ERE

6 gL

Solve the inequality 322 — 52 — 2 > 0, giving your answer in interval notation.
0 A 322 — bz — 2> 0, HEHKXMIL SRR,

Z Answer:

i g
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Given that x > 2 and = < 5, write the set of possible values of x in interval notation.
>

Hac: &0z

Z Answer:

2 H z <5, 1€ « WPl RERUE A X [8)id 5 %0R .

0.4 Mark Scheme KD EIR, HIALGE, TEREFE

E—EABSEMBHEEANXA: AU, HEARSMETRES . TEEE, RN

SRS T “RIBE" A REEATERE R E Y

o M 47 (FF3&40): BRI T IEMITEMAR, WMEES 7. WSR2 M1 M1.

A 5 GERD): MEEMBSRIEFA S, biESEE Al Al.

B 5 (EHERD): AFEINE, HENRS, S TRASRSR, BES5ERE 1.

DR caof (BZRHNRMEIIEN, @HEAFIIXE3H A 43, £t (follow through, Hi— 4% 7H

KT EREHML 7). oe (or equivalent, MBI, awrt CHFRIGEAMED. sf CHET. dp

N boD (HKHEET &5 ) .

e General Principles $k#: AR SIAERN;: exact answer FEER/NE: FEIIETS
T

o HER “BRBN: A2EXNALS. TUIBSMES LR, SHMNE—SARmET L ES

157 -




Module 0 - Getting Started (Edexcel IAL - Pure Maths Pl)

o MEESE “IR": P1 LRZHRDARLTLH, M2,

EHFE (BUSERRE—IMERE)

FRE X £ ZRTie] 5 2 A ie)
L1 3 Bk R Chence / ex-  FRINEE 7N ? B ERIMMA A HoPEN1E?
act / for all / show that)
L2 iBS B XA /ME /X 1] 4R A H AR AT g ST P S 2
WS HHERS
L3 #& HeT0 /R FHL 15 A S ?ﬂi?’ﬂi‘é\ﬁﬁ*—iﬁ” ABA LB IE?
L4 2K AR WK (+C. mv INARKEWEHL? BRE —i
BT D
L5 BH FESHE. B, 5H AW DE T ERE? XMER AT ?
L6 #3E A show that FIEHE. ¥ B ANEERMF ARG 4 T2
o 5 exact
L7 1A% R i R WA RIS “PraIEIL” #E R
oL
L8 At SABAE B I 8] i XRBIRERN 7 ? FANERIE?

8 BORE

A question states: "Given that f(z) = 223 — 5z, find the stationary points of the curve y = f(x)

and state their coordinates.
5
z=0and x =4/ =
6
” Explain, using Mark Scheme terminology, why a candidate who wrote only this answer would
not receive full marks.

B MRS “ O f(2) = 20° — 5w, SR y = f(x) MIBE RS A4

r=0and z = %
” M Mark Scheme HIAIEMR:: N4 IXANE RN LGS .

b,
Z Answer:
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9 BRARSE

A candidate’s final answer to a P1 question is:

—b+ Vb2 —4dac 2.646
xr = =

=0.441
2a 6

where the quadratic was 322 —4x — 2 = 0. List the two checks the candidate should have applied
before writing this answer, and explain what the correct exact answer is.
IS0 FEEAENTIE P A IR AE T

—bE£Vb% —4ac  2.646
€r = f—
6

=0.441
2a

Hrp Z“OTER 32 — 4w — 2 = 0. FIHZHAAES HIXNE R ATA N S PIITEE, I UL B LR BORS
R A

Z Answer:

K#FR1AT, Algebraic Expressions

AHIURE P1 bR, EASMRABME W, H Pl JFI/\ &R E T E AR B
BRHEESEXD B b FHRE: B TEREX, MEEEMNE—A 5 B R EA
& [ T [5EXTARAEAAR g | w5 1.7-1.9 =T “Breg” SEFE
HEMER, MATHETHR.

. g
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KB THIE Key Vocabulary

English 3&3Z th3z £ P1 HHAE
index / power RV EEY) 23, 272 RECH R IR
base JEREL IS HE RN, 3t i 3
exponent fa WIEHEA FANE, 3t i 4
index laws B 0L [FRECRER . FRSFRITAMN, RAFE—EN
expanding brackets RIS B (24 a)(z + b) A2 T
factorising A o7 i 2 2 T A IS B 5 Rl T R S 3
factorise vay SEM i show that FHERZ P1 &Sk
surd MR R0 W V3. 2+5; exact ZEBIFERA
rationalise AL 4 Bk A AR 2 i e B v
conjugate B ENTER a+ Vb, HILHIN o — Vb
substitution I STCAWAN 4 p=a? ZRKEESTT, RUHHEHTE
equivalent S S TR E A S, W Va2 = |z Tk 2
identity (EE 32V XIRE A A o # AL A
show that PGBy BHG AL, ZRIER, SASHXBESE
simplify A b A2 Mark Scheme #7ERH “in simplest

form”
exact value KR E ARER/NCBAR, 1 i

V3 3

1.1 Index laws $&#UEN

TEHOE N R A ETHW—FEE TRNARE. JLUREN. UMERZL A, Rl EEEH.
o F’E: " x a” =™t (FEEL FEHAHID

o [k am +am =am " (FJERE, FEEAHED

o FJ7: (a™)" = a™ (REUANE, $REUHTR)

o TIH: " =1 (K a0

o THEH: o " = a—n (REAZE. fHEERED

o HHUEH: an = Ya, an = (V)"

o TWMF: 0" TEX (A 1D

. SMIRSEIES: oo~ VY (s
Va a
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FER NENEER

=N |72

ﬂﬂ?ﬁ (a—@) a™ . gl = gmtn
{)ﬁY£ (I%%) a™ = aq" =qgm "

== a®=1(a#0)

(ElE a” " =1/a"

i al/m = t/a

I G
1 fiE:

Simplify 23 x 24,
HSC: fhfa] 23 x 24,

Z Answer:

Simplify (32)4 and hence evaluate 813.
s R (32)", JEETIR 813 ffE.

Z Answer:

1 _3
Evaluate (5) and — (3)72.

-3
s R (;) 5 (3)" M.

o g
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‘ Z Answer:

1.2 Expanding brackets R iES

Jetie P1 AR R KRB ST KRIFETHRRIT. BTt IR EEE R T A, #E
FACHEFIHIT

e (z+a)(z+b) =22+ (a+bz+ab —REFHF/EFHHHE, FZLiidH

o (atb)?=a?>+2ab+b* a?—b>=(a—b)(a+b)

o (a+0)3=a’+3a’+ 3ab?® + b*

o BIFEMIEAHRIRR (v 5 2 &JF. 22 5 22 530

o Vi =|z| (x <OMWAET ) —XEFNMHFEME D%

FiEF =ZmRigizE
(a+b)(c+d) BIF = ac+ ad + be+ bd, BV, WL Hiliha AihE, SILEmseT i
&I, ATk

a {533

Expand and simplify (z + 3)(z — 5).
e JEIFIHALTE (z + 3) (2 —5).

Z Answer:
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Expand (22 — 1)3.
3 BITF (22 — 1)3,

Z Answer:

1.3 Factorising EX 57 ##

KA R EER: BITHUERE. P1 s = K@ —m k78, i 30, show that &
A E R AEERE -

o BIAKA: 622 — 9z = 3z(2z — 3)

o AT 2?2 + 62+ 9= (z+3)?% 2°2—62+9=(z—3)?

o ZVJi: 22— 9= (v —3)(z+3)

o IR R WAL, AR by FRA ac (az? + bz + o)

o VU SEIRAR, MAHAREVTT

o IFFBISH: 22 — 52 +6 = (v —2)(x —3), B (z—3)(x —2) FAFFIEMEZEES « RNIIXR

1. BEBBHRAER (Mark Scheme G M1).

2. R A =02 — dac: A >0 FEAWDS—RERX, A =0 73ATEEFT5.
3. A p+q="0b, pqg=ac.

4. G (mx 4 p)(nx + q), HERTEHRRE RIEH-

Factorise 1222 — 27x.
Fi: BSOE 1222 — 272

Z Answer:

. g
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Factorise 22 — 5z + 6.
e R fE 22 — 5z + 6.

Z Answer:

8 f5lRR

Factorise 222 — Tx + 3.
e R 222 — T2 + 3.

Z Answer:

1.4 Negative and fractional indices Fa1§¥5 7 ¥IEH
RN R NS A KE. E. =ik,
o M o= L HEES, ERR

o HEHEHL: o = (V)" (a >0 WTLIRHD

eab =@ od=2 va

a, 42 =—F—=—-—

Va ooa
o EXIIAR: BUMERGIT T > 0; FHEEERIEE # 0

o g
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FER IEREHE
1. KB PTTERVEE (R, MRS M (R,
2. RS Vv12=2v3. V18 =3v2. V50 =52,

3. MBI AR EALE (“in simplest form” J&45 705514 ).

9 {5

sy
Simplify (§> .

e AL (8) o

Wl

27

Z Answer:

Solve z—! = 4.

3 TR 27! = 4o

Z Answer:

1.5 Surds RI
WABE RN 4% BRELARRERATER. 0.5V12 NG, 23 440
o Vab=/axvb (a,b>0)

o W= REFAF - FFHEEFR - &3

° \/a_2:|a|7 Z:I%a
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HOE: V2~ 1.414. V3~ 1.732. V5~ 2.236. 7w~ 3.142. ¢~ 2.718 (P1 AXFEN)

AR EERAFIE

o MEWRETRBITIHHET (W V12— 2V3. V75 = 5v/3);
o WENTHIANG OF &, J T
o HF—Is% FET, AHOENMbTE .

Express V75 in simplest form.
HSC: 38 V75 IR R AR 2.

Z Answer:

12 | fhllg

&

Ve
73
R AT 73 o

Z Answer:

Simplify

1.6 Rationalising denominators 7 HE

LI P1 BN St BRI, AR SMEEE.
-ﬁﬂ%$¢m%=ﬁ%ﬁﬂﬁ%@w%,ms%ziﬁ
o LR SIRREAIRR: 4 T TR, 2 B T E A

o HHiR: a+ Vb a— Vb \/5+\/5<—>\/‘_\/5
o BERUKBMLILN BHEA RS LSRR, THEHE RGNS

' g
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BiEE HEEELHERE

BT dBFE? FHARL,
HER—MRE? ST BRRZRE
SRR 4 T2 BRI HE R
GERERH VAR BERN L, #— B,

> 80 =

Rationalise the denominator of 5 .
) +5
e —— W R L.
2+5
% Answer:
14 | iR
. . . 1 . o
Rationalise the denominator of 5 and give the answer in simplest form.
iy 1 Al A |= Waran A
I i ——— W A EAL, IR RETE R
1++2
% Answer:
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1.7 e EBCENNESSERGF

WOWE woWE: REENMESSERLF

—\ NEEMLM “BRER” 28 P1 MisEus EHIE L FE—FMAL: KSarm 2" M

SIRTHT 2T ZIRREEIR ) = —b/2a DLECKE “RGFETHEE” MATESER. BUERE=

B: L. BRIE. TR, B B R % ERER

Z. ERBAR MK “TEERT MOk

L0 BEX. 5 “0°=1" 25, Mark Scheme 235 “not defined”.

2. FIEMABEI A REMDBURE: (—8)1/3 = —2 WL (KA EE 3 A&, 1B (-8)Y/2 k&
Y. @8F % Hm.n Hiﬂﬁﬁﬁﬂt%\éﬁﬁm r KI5,

3. RBATHMABBEEN: 07! TE L, ot BE SURER = # 0.

4. Va2 = |z| TE 2: X2 Pl B—BtiRE. HHHES <0 A4TWE Va2 =z,

=. “show that” BEMIEHTHE “SHdERE" # 8 HER show that 322+ = 9% x 3, frifE

B2

3

320+l — 322 » 31 — (32)7 x 3 =97 x 3.

AEREFSPAEH D M 4, Mark Scheme % “H—DIREGEWEL” 45 M1,

1 HS R

25™
Show that 5271 = =
s ER 52t = 22
s}

Z Answer:

1.10 5% EERT . RABX,. BXTBREEFTR

- g
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Stk EetE: BEET R RREX. BXNBSEFER

A A FRAE—XT AL E E A ANH A REME—TF “IRESH”, LB GEFEMELE) JF “iR
AERPEEE”, vEh GEFEHLE) I “FIXME5 20" P1 K% 1 ®X=2&HHHiE
BES—, Prths =, ZEWNEAEE PL B aiiE.

EAXKH. B P1 #EHN=/=

1. EERE SEIERMNEEE: ANBRAE R s bR &, P1 ZORMGIEH .

2. RXMEERSHKE: AZpori “BXAHEL7 K54, Pl Z2RSUERIRETRR.

3. AR MRAEEER: E N EEHEELEREIT, P1# show that EKMEERKIEMIE.
BFERS “FN7 HMFEREE A BB 3 “SFXPLFER -7, P1 HEEK2FNER
(equivalent transformation): RJEHT/GHREME]. MBI WAFRRLL o B OO 2 £ 0;
PIAFEIBR LA o — 1 BF A2 2 > 1.

Solve 3% = 27, giving the answer in the form 3™.
i TR 30 =27, BREM 3" KIE.

0,7
Z Answer:

1.11 EPBETUFE: P1 EFSE + {£T5E3E

FRAIE 2019-2026 5 P1 g T2 1 FHHSMEBEN . FERAE: R 45 0852 sk hasic N
Yok M@ H (B 4-5 47, & show that 546D, MG MR C BIEBAENRIZ B E £ .
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R IERFEBEM (43 - 78 - S - 5B

BBCEMNEREE 1941 H Q2 34
201 A Q2 (54
20 £ 10 H Q1 (341
2346 H Q4 (74
23410 H Q2 (440
24 6 H Q2 (6 41
25 4 10 H Q4 (749
RIES 21 £ 1 H Q8 (94
ESEawa 3 21 £ 6 H Q8 (941
25 %6 H Q7 (10 40
26 4 6 H Q4 (10 40

MRS SBIER 2141 H Q7 (94
2241 H Q3 (749
226 H Q3 (540
23 410 H Q3 (6 41
2546 H Q1 (541
R AL TE 1946 H Q2 (541
26 £ 1 A Q2 (749
TEEEK 2346 H Q6 (7 7

24 10 H Q2 (740
T SRR 20 %F 1 H Q5 (749
21 %6 H Q2 (10 4
2341 H Q5 (6 7
241 H Q4 (641
254 1 H Q4 (94

1 BIUEZ

By substituting p = 3%, show that the equation 3 x 9* + 3% +2 =1+ 3% — 1 can be rewritten in
the form 9p? + 26p — 3 = 0.
X A p=3% IFWIHE 3 X9 +374+2=14+3"—1 0 LS N 9p* 4+ 26p — 3 = 0.

Z Answer:
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—XE#E  Quadratics

rESEZ

TIRRHGE PP REBRERIR . UREERIF 2 E N — & L TAF 23 WEB A /A2 Bo 5 (C2b)
10 &, Fl7IX (C2e) 6 &, BEIX (C2D) 3 &, HIMEITE (C2a) 5 Rk#EE (C2d)
%2 0. BEARNEREEE [Br ] 5 T#5IX ] XER, BOAEIIREESE P1 WEE
BE (. AR, MY AR FAERES.

AREEETMZORERA - ZREHHORBEERXSEEGR—EE. 2 +pr+¢=05
y = 2%+ pr + q & F— KA BT BEARTAR, T — RS R IRFRA . R AE A
5y BALE: FHHR A =07 — dac MRXFMES o W32, BYITERTE ALK
o EX=AFFHFER, X —E 4R 2 B0 H sl R FHE .

AEA=ZFZPREERAIGKE, HEICAIE T3

H$E—: BERXTERAIEZERKRAN. B Mark Scheme ) M 43 JLT-#BS [ factorise] X,
2%+ pr+q BB T7 Jo FIRMAXBEE, ZFRMMEFEHEEAS M 4, EWFEIKN A AR
£ Rid N dM1. dA1 5455 m 2B R0 .

S%ET: FRESNERE [fully simplify | (GE2KED. _T N5 _T 2
e GBI RERIR, AR o+ by & “*cﬁ’ KPR, SR, B0
(HI.

SRS, SRR [ R |, FRILAE [ i 5 B A | B A — 04

LE5ELRARLR] BWE A <0; KRk WIUEIGHER, BI7ERE k<08 k> 5 XA
FEERXEFRR, H'5 k<0,k>5 FiiwsE (50 FEATREINS.

AEM 2.6-2.8 =% “HHweg” 1 [ —IRARXNEAHE] BT EASAEW B1/ML/ALl [&2
VB E AT ] =R IHE; AR TR, 2.9 WHIHEEAAZ A RKIHES P1
o DA, 2.10 TR LEEEEM RS EE .
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AEBITHIA Key Vocabulary

English #&3Z th3z £ P1 R

quadratic equation ZIRTTE il ax? +bx +c=0 (a#0); [ K] HBHEEIRR
N2

root / solution 2/ fi# ff az? +br+c=0 MOLH) o fl; BES 2 =... Bin]

quadratic formula SRR AT x = %j—élac; A >0 B fEH

discriminant )51 =0 A =b%—4dac; A >0 WPMAFESER, =0 HR, <0
ToSEAR

no real roots ToSEAR B MWE?; A85 no real solutions I unde-
fined

equal roots / repeated HER / EFH A =0; BIBRAELYE « i8] (touches), NEFT

root

perfect square eI B (2z +3)2 T & “Rg” =ikt

complete the square LR 8 az? + bx + ¢ EAH a(z + p)? + q B

factorise A 77 i 2O E RFEFEA: Pl WEESZE, BEERE
M &

hence / otherwise Pt ) BUHHARTT  hence = H E— PR, otherwise = LV 5

VE hence I /7155 55— b ai—2

axis of symmetry papiii T = —%; P1 A5 N “state the equation of the axis
of symmetry”

turning point WA S5 ) e dT s a>0 J& minimum, a<0 & maximum; FRLERHHR
AR ER

positive / negative iE / Ut “b is positive” Bl b > 0; P1 #HIAHH H

in the form B IR “in the form a+ b(z + ¢)?” MMM TR, FEHL
BAT

substitution AW Btk W4 uw=a® 8 u=z"/? EERE N IR

point of intersection LA ¥ HH 28 /A 3 5 ; “has only one point of intersection” %%
WA

quadratic function TIREREL B f(z) = ax? +brx+c; 5 o BTSSR f(2) =01
i

graph sketch A DhZUAR H 5 AL BRI R AT R A AR IRAE R R A EAR AL
touches A5 crosses

2.1 Solving quadratic equations i )X /5%2

i TR IR F R . P1 MAMER — T HIZE “M7R7, mAtEAfTREEZHEE.
JE T AR AR XA EHWT A LR iR RS, #ORemM . PrbliX—35 1)
ME— H bR 2 IE 7 SRR AR P 2R A BE

o FREEREMALN: #REAER = BEXDHE = 22 + pr + ¢ BEH = RKR2KX. B M

I3 LT AR AT =1 1

o AEIRARAM KR AEN: 22° + 322 — 352 =0 ik 2 8 2(22% + 32— 35) =0, X—Buie Ml
o 22 +pr+q B (F—) REZAERAKRRARN: W RE B, HEIUE BT FRH
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_ /b2 —_
o RIRAR =z = bt 2b 4ac: A>OBFHMEH, A<0BMNAES “TLM” MES no real roots
a

o MTTRER: HBL 2V/2, 22, 23, oF B, ENTEAEEERAME. 2 u= 2 T4 25 + az® + b &
JlhRHE IR

o WILEMMEZRNRRIATFIE: S u=0>BFu=... &, 5= 03 FEEEEN T, LAHRR

o RERBMXE (P11E%, A Vieta LRMWEP: 21 + 29 = —g, 1T = 2

o BRE fully simplify: R5FEMBLINTE (V49 — 4 = /45 = 3V5), BRIRE R a + by/c THAR

AR BIXBERFRRE (BXNFE)

BRI AHFE SR A BRI RN
A i [R]— PR =X FRAE, FARR TR RAKNKXX—DH BMhgs M1
AR (X XL BEXSE KA s AL, AN FEAARIRIE
A1)
2 4pr+q B (H—) EANEZENE HHETIEATRE M1
ar?+br+c,a#1H KBANK AR S M1, HfEifES Al
5T it
B 212 22, 23, 28 BiTt: S u=2a" WAEH “let uw= 23" # % M1
BRER #R EE
22 —pr—q=0 z—q)(x+p) =0 fFedE, oA
2 +prtg=0, A=0  a=—% FIH A TR
2> +pr+qg=0, A<O0 no real roots ARG 5
23 B (2% + az® + b) Lu=a2% v +au+b=0 u REENRET 2 TCLME

1 AR

(a) Solve the equation 622 — 5z — 1 = 0 by factorisation.

h3C: (a) HIE S RHEMTTHE 622 — 52 — 1= 0,

Z Answer:
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2 flEk

(a) Solve z — 62'/2 +4 = 0. (b) Give your answer to (a) in the form a + by/c, where a, b and ¢
are integers.

3 (a) RAFE 2 — 622 +4=0. (b) # (a) FBEREK a +by/ec MENR, Hb av by ¢ WEH

Z Answer:

(a) Solve the equation 2x3 + 322 — 35z = 0. (b) Hence find all the real solutions of 2(y — 5)% +
3(y —5)* —35(y — 5)2 = 0.
s (a) fEITHE 223 + 322 — 352 = 0. (b) TSR ITHE 2(y —5)° +3(y —5)* — 35(y — 5)% = 0 WA L.

5
Z Answer:

(a) Solve the equation (k — 1)a® + 423 + (k — 4) = 0, where k = 4.5.
X (a) TR (B — 1)a® + 423 +(k—4) =0, Hi k=45

K
Z Answer:

g
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2.2 Completing the square BtJ5

BTV IR O HOR, 2 P1 BB IR s 77 GRERAE 10 3, &S5 ATH
K. BERIERAMA: (—) MIRRERK a(z +p)? +¢, BHIZHEEGHEHXRER; (2) £%
BERABRKRIRARGE “SIME/mKE”

2
o EBF=H%: ORM _IKIAK a; OFSAH g:v Z38% (w—l—%) I T AN L LR AT
—Iﬁ

o FBER: a2® +bo+c = a <a:—|— %)2“_ . wene. (m— %)2 B b > 0 MRS PR

e REGEN—LR “WLEEREE": 322+ 120 +13 =322 +42) + 13 =3 [(z +2)2 —4] + 13 =
3(z+2)?%+1. FSEELW 4

o WTE A b SRR @ — —p (BB a(e +p)? + ) BUES (—p,q). RERBD o 45
i

o HEM a—blx+c)? (b>0), M aZRE. c> 0 BXFRATE o FhAM, & KRR =MPHHE
A ,

o NAEAWEEHTLE: ax’ + bx+ ¢ HR/IMER ¢ — :_a (a>0), #EKRT 0 no real roots

o K “WER” BZXRN: £ o=k BUFREH R —I, €SP Aebr; 508 B

FEFR BEAR=ZS5NREREREE

g EfE =<l 322 + 120 + 13 BE

(1) IR A% 3 (2?4 42) +13 SR AR O R FESAEIUN o2

(2) #F 5 3[(@+2)2—4]+13  FHESALEF —4 (z+2)° =22 +4z +4
(3) ke 3(x+2)2+1 GERON a(x + D)2 +c JEFT BEE Ji Ji =X
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2EAK MR ATIE Faan

y=alzx+p)?+q B x=—p, B (—p,q)» a>0 The axis of symmetry is x = ...; the turning
A minimum point is (...,...)

y=a—>b(x+c)? Hix=c, f(c,a), a>0HK The maximum point is (...,a) (JoUiEA)

A maximum

y=a(z+b)?%—k Woao=—-b s (=b—k), & --hasa minimum value of —k
RRAE x B TT

224pr+q5 xR A R BIAR ;s T A4k > 0 ] The equation has no real roots

TSR
y=a(zx+p)?+q P p BOF MHRMLE Bz
=
p>0 x=—-p<0, {£ y fhiZEM WS HEE “InE”, HpiEn
p=0 x =0, ey T 5 725 b
p<0 x=—p>0, f£y HiHM WS RE “+ B, fEEE
5 Gl

f(z) =11 —4x — 222, (a) Write f(z) in the form a+ b(z + ¢)?, where a, b and c are integers. (b)
On Diagram 1, sketch the graph of y = f(x), showing the coordinates of the y-intercept and the
coordinates of the turning point. (c) State the equation of the axis of symmetry.

H: f(z) =11 — 4o — 222, (a) 8 f(z) B a+b(x +¢)? IR, HA av by ¢ N b) EE 1+
H oy = f(z) MEG, bty BEESIE SRR, (o) 5 HXFRETTE.

% Answer:

(a) Find the values of a, b and c in 3z% + 122 + 13 = a(z + b)?> + c. (b) Sketch the curve
y = 322 + 122 + 13, showing clearly the coordinates of the y-intercept and the coordinates of the

' g

turning point.
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3 (a) K 322+ 122+ 13 =a(x +b)2 + ¢ H av by ¢ BIMH. (b) EIH L y = 322 + 122 + 13 WA,
THAERR Y y RS B AT AR AR

Z Answer:

7 R

f(x) =3+ 12z — 22%. (a) Express f(z) in the form a — b(x + ¢)?, where a, b and c are positive
integers. (b) The line y = f(x) — 7 crosses the coordinate axes at P, @) and R, where P is on the
z-axis and R is on the y-axis. Find the exact area of triangle PQR, giving your answer in the
form kv/m.

3 f(r) =34+ 122 — 222 (a) 48 f(2) Bk a — b(x + ¢)? W, Hd a. by c AIEEH. (b) HLZ
y = f(z) — 7 SAWZT P. Q. R =45, Hip P o 4. RPEy L. R=AE PQR HFHIKE
WfE, ZREM kym BB,

Z Answer:

8 il

The curve C has equation y = 4 + 12z — 322. (a) (i) Express y in the form a + b(z + ¢)?, where

a, b and c are integers. (ii) Hence state the coordinates of the maximum point M of C.

P
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Ol MiZ C TN y =4+ 122 —32%. (a) (1) 8y Bl a+b(z+c)? FIER, Hi a. by c HEH.
(ii) #EILEH C HBm A M TR,

Z Answer:

2.3 Functions K%
AT PL b [ BUE | MR SE: 45 tH— > R HU BMRAFAE (M AE AU AR 5 AR ARl 48R L D)2,
IR ERREERE R XS PR, MHATEEMEREE, FE1EN y=ar?+bz+c
=2 LA JBT ) BAZR 0T I o
o MR— (HRES): WFRH 2 = —%, WAEIA-FF ¢ — go ERES (b, k) BEEFTIEAEFIE
o MFEZ (FEE): y #IE = (0,0); x W EAIARIEE az? + bz +c =0, H Vieta AR Z FISHRZ
o MR= (W% /MH3Z): HAK y=ma+c SHERG Mo EA — ZTENER < HHl
e MRREEN: y=alx—h)?+k —XKERTHAERFEE (0. O B . AR “NEBRE
A7 RN S 2 T R X
o TSR —BA: y=alx—h)2+k =az®—2ahx+ah®+k, Bla=A. b= —24h. c= AR?>+k
o MEMAE—REL: P(r1,y1)s Qro,y0) TEy=ma+c L, W m= %\ c=y —maz; A
RNEETHS
o MEEM: Ih LI RN -1, Bl mg = —miz KFERFA 0 RWEZTORA, S

1

FEF MNEGRERRIE f(x) BI3RRK

BEHANER MZIBY EHRAREEIR

K/ BN R M (h, k) y=alx—h)?+k Aly=a(x —h)2+k X5
2 53 (20, 0) yo =a(zo — h)? +k M1 fRA; Ala=...
SN S =W0) 0=a(0—h)?+k=k=ah® HMao—PSHEHN

5 o WA T =21, 29 T1 +x9 = —b/a, v179 =c/a Vieta LLIEITFEIR

y B (0,¢) Bl HEMRAN z=0
BHEASMEARA ML H A=0 W 2.5 9, RESEREHHH

i
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BZ&AERER BE&H R¥OKE

y=mz+c WA P Q m= 2, c=y —mn

y=mz GLJRE) HEAESA—K c=0, m=%

ax+by=c EHETRE m WEZL BEEI G fER —L, BEEH
EENIESY mymg = —1 FolER 0 555 —%KF = 3—%&H
9 {5

Ry BIJTRE

0,7
Z Answer:

i (=5,0),

The curve C has equation y = f(x) where f(z) is a quadratic function. The curve has a maximum
turning point at (—2,12) and crosses the negative z-axis at —5. (a) Find the equation of f(x) in
the form f(z) = az® + ba + c. (b) Find the equation of the line l; with equation y = $z. The
line Iy is perpendicular to I; and passes through the point (—5,0). Find the equation of ls.

R #iZR C MTREN y = f(x), Hd flo) B REEL. A RKEIT A (-2,12), HER 2 # LS
T 5. (a) K f(z) =az?® + bz +c W (b) RELK L MR y=22. B [, BET |, Hid

b,
% Answer:

The points P and @ have coordinates (—2,13) and (4, —5) respectively. (a) Find the equation of
the line [, in the form y = mx + ¢, which passes through P and Q. (b) A quadratic curve passes
through P and has a minimum point at (). Find the equation of this curve.

HIC: M P 5 Q WAR RN (-2,13) 5 (4
. (b) = ihdid s P HUL Q A/l RiZih &7

,—5).

(a) Rt P. Q WMEZL I W, Bl y=mz+c

' g
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11 iR

The curve C has equation y = f(z). The curve has a minimum point at (7, —18) and crosses
the z-axis at * = 4 and at x = k, where £ > 4. Find the equation of f(z) in the form
f(x) = az® + bz + ¢, where a, b and ¢ are integers.
s i C TN v = f(x). EARDR (7,-18), 5 o LT o=45 2=k (P k> 4.
K f(x) = ax? + bz +c MR, Hi av by ¢ ABH

Z Answer:

12 iR

The curve C) has equation y = f(x) where f(x) is a quadratic function. Cj has a maximum
turning point at (2,20) and passes through the origin O. (a) Sketch Cj, showing clearly the
coordinates of any point where the curve crosses the y-axis. (b) Find the equation of f(z) in the
form f(z) = ax® + bx + c.

g Wk C TN y = f(x), Hi f(z) R O AR (2,20) HidE S O (a) H
Oy MK, JEEES y B SR (D) KR f(z) = az? + bx + ¢ BITTHE.

Z Answer:
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2.4 Quadratic graphs )X R E{&
TR E RGN E BB (o TR o ABH5 by TR v ARAS kD 32 o AT HEIX Le Xt
FOR R BT DLE T PR, JRHE TR AN SRR R B H EE—iX 2 P1 fHELFER
2-3 7.
o FFO: a>0 AP E OEW W, a<0FHRT GEWM M), XEFRMEFHNELE
\\\\\ k) a > 0 BFF minimum, a < 0 B maximum

SR x=h (2= —%); XoF % i PR U] e 8 4 o) R P 7R 2
y BEE: (0, £(0)) = (0,¢), AITEAFLE, REE LAFRE— 5
o z BEE: ax?+ bz +c=0 PR FHRERIRAIA: A/ —A GEUD /&
HAREEEEFENMRERIE: OFH o B EWR 2. 20; @FH y #EE (0,¢); @BEFF L7 W IEH
G P 28
BHMIER: 5 [(2) = ar? +be (=0 WELH 05— BABERT y WA
o 5 o MIFVERMIE: o> 0 WIURAMLES > 0 MAE o # EJ7 (BAZHD: =0 MAEY): <0 WA

PAAE R

[ ]
>+
X
fr

[
N

1
SR
S

|
>
5
+
x5
=
i
=
T
fm
=
=

fER BEETSRZEE (P1 BGRERSG S REEXLAL)

BEEZEHR BAE BRGNS
y BT % =0, 13 (0,0) Bl: 5445 A
AR i AR AR5 28 B o X B W, S8 B Bl RE 4 ARRRHE 4
max/min
FF 77 1) A a TS 5 AR A IR
5 o M5t S fi# f(z) =0 BREHEAT I Bl: #ab—A>, PIALZEHRER
MY vs L HIRE  touches, HMWE HiaiHiRiz Bl A%
Crosses
@ HIAEAT TS o il =00 B AN fih AL, BRAESE I
a MfFS Efg5S = pABEE::3u
a>0 T A BT opens upwards; has a minimum point
a>0 T AER N7 (A RO crosses the z-axis at two points
a<0 L= Ny opens downwards; has a maximum point
a<0 T R A Sl 7 has no real roots / does not cross the z-axis
= [ip=vdct: i touches the z-axis at one point (FEAHR)
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(a) Express f(z) = 222 — 12z + 14 in the form a(z + b)? + ¢, where a, b and c are integers. (b)
Hence state the coordinates of the minimum point P of the curve y = f(z). (c¢) Find the equation
of the line [ which passes through the points (—1,28) and P.

e (a) 8 f(z) = 202 — 122+ 14 i a(z + b)? + ¢ BB, HA al by c AEHL (b) IS HilhZ
y = f(z) BN P HBIR. (c) Rid (—1,28) 5 P MAEEZ [ 71%.

5
Z Answer:

14 iR

(a) Express 222 — 162 + 50 in the form a(z + b)? + ¢, where a, b and ¢ are integers. (b) M is the
minimum point of the curve y = 222 — 16z 4+ 50. The line I, which passes through the origin,
meets the curve at M and at the point P. Find, to 3 significant figures, the x coordinate of P.
s (a) 18 222 =162 +50 T a(z+b)2 +c BITER, ot a by c AL (b) M 24 y = 222 — 162450
B/ rie. HIRGELZ | SHERT M5 Po 5K P 1« b5, &R 3 LA 87 .

0,7
Z Answer:
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15 {5

(a) Express —2x2 4 122 + 7 in the form a(x + b)? + ¢, where a, b and c are integers. (b) P is the
maximum point of the curve with equation y = —2x2 + 12z 4 7. State the coordinates of P.
I (a) 8 =222 +12047 S a(z+b)*+c KITER, Kb ad by e B (b) PRI y = —222 +122+7
MfmE . 5l P HAR.

Z Answer:

2.5 The discriminant #|3I=,

AR A = 0% — dac 2 ZWTREAFRE: ©—RESIFREJLANER. 2EMET. 285 o fh
T 40 A GEBGECREK, BMERHT PL EZENEHEO— [THAWDNLA] <= A>0, [H
H—ANRZHE] = A=0, [BEXA] <= A<0.

o FIBIFK A =12 —4dac: A >0 HPAEIEIR (crosses twice); A =0 BEAR (touches); A < 0 no

real roots

o A <0 HIFITEERIAR no real roots. NEES “no real solutions” “undefined” “complex”, &
ARETEMR S T B 3L
o A =0 RABESESIMAOAND: [RAE-NA] THYI] [HEMK] [touching | £HEMNTE

2, A>0
e BRIES: y=ar?+br+c 5 o WIZRE 1, A=0: HHE y=mz+c MR (KA
0, A<O

KT B RO RERITT)

o BNXMGEBEER: L BHMEREBEX 0O, RN E; FEESREX LEREAK

o MAFRMMEL: OF A MFRILN; QLEHT 0 KInFE: Gl A RTSHNFTTE: O
AUH ER G X E] G A5 7))

o UHMENE: KM “BRANRELR” B A >0, WHERE: K& “HLR” B A >0, Int
(5=

P
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FEFR FIRIREEE (5% ERMD

P s Bl ka?+6kr+5=0FE BHE
R

(1) RANZEEH A A = (6k)? — 4k x 5 = 36k*> — Ml: 5 A iz
20k

(2) AL 36k% — 20k < 0 Al: IEMIIASES 7

(3) Kl 8 A=Fk36k—20)=0=k=0 MI1/ALl: fRHIKFE
o k=3

(4) SH KT 0<k< GHEEK#0) Al KWEE%S

*E A BiFEmAEFR IR EREE

has no real roots A<0 ANHL

has two distinct real roots A >0 ANEX

has equal roots / is are- A =0 HH FHE

peated root

has real roots / has two A >0 B

equal or distinct real roots

has exactly one point of A =0 R FHE

intersection (5HZE)

does not cross the curve A <0 ANHL

(5HZ)

16 f5lE

(a) Express 322 + 12z + 13 in the form a(x +b)? +c. (b) Find the range of values of k for which
the equation kx? + 6kx + 5 = 0, where k is a non-zero constant, has no real roots.

e (a) 8 322+ 122+ 13 B a(z +0)% +c IR, (b) REE b MBUETERE, 7 ka® +6kr+5=0
(k NAFFEHD TR

Z Answer:
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(a) Find the equation of the line [ which is a tangent to the curve with equation y = 22 + 3z — 9

at the point where the curve crosses the y-axis. (b) The line y = 4x + ¢ has only one point of

intersection with the curve y = z(x — 3). Find the value of c.

e (a) REL I MR, BEME y=24+32-95 y WX sk 5i%lZ&MEY). (b) H& y=42+c¢
H#LL y = x(x—3) RAE M. K e BIH.

Z Answer:

3
The equation — + 5 = —2x + ¢, where ¢ is a constant and = # 0, has no real roots. Find the
x

range of possible values of c.

e FE %+5:—2x+c (e NEHL 2 £0) BIM. K ¢ WFE TR

Z Answer:
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19 {5

The equation (k — 1)2% + 423 4 (k — 4) = 0, where k is a constant. (a) Solve the equation when
k =4.5. (b) Hence find the range of values of k for which the equation has no real roots.

B TR (k—1)a® +42® + (k—4) =0, e kA (a) K &k =4.5 RHIME. (b) #EK & BIBUHETE
F, AT SR

b,
Z Answer:

2.6 HHWEDO: ZRARKESS [ TR | BEHES TR

wowE wmOWwEO: ZRARNEESS [ TR | BRaES Rk

—\ Aft4 P1 RE% [show that |: #HSAVLE IS P1 B H IR B &I X EHRE, 8
TJLF#S /& Show that ... 8 Hence find .... XX E HFAE LM KiEE M (FED) %
o, A CEFAY) B4, MHEE—28 M 5&#%r dM (dependent on M) —Hi—3 55
B, JE— BNk BAMEIR

iy i aX Eo&M%t

M1 TiES 5 IER O E RN, TEKREER

Al A 7 WA IR ) B 2 8UE / R IE K

dM1 A M 4y RAE E—1TH M1 #3817, X—74%

dAl Wi A 4y R E—1T8 A1 &3 7, X—474%

Alft follow through RETTMZ % (RMEEED BXF T, XATHRSG

ST DR SEAE B, TR | B FES R © BN SMhES
RSB —M AR EEMN, A HETEREM 55—k, @ HIEBHH, FHY A
SRR, [ARSMSIN M SBTE GHREZERE d.

= SRARMIERS: M5, S—SEMENREAR 5 - T VP —dac
R RRERTAER. FERHAEE IS E—SBREE.

i g
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v N b
£ 145 (HmBERKRUL o, M1): an—i—bx—l—c:OéxQ—l—ax%—g:O (a #0)o

b? - b b\?
+S =0, BIESH $2+ax:<ac+) —— A

% (F7 (s 2) 2
£ 22 (Fr, dMD: <x-+ ) 1zt o

2a
ESARBIE T 8

e , b\2 24
%35 (SERTSETEH, AD: (a:—i— 2a> _r e,
s S Y as b b2 - 4 N Iy
%45 GFRAHUE, AD: o+ = iivm‘” (AL VAa? = 2a, B a B 2a IO7%
s —b+ Vb? — 4ac
SYE), =>ax = .
2a
BHESS £S5 FHE*
b\ 2 b\?
HiCkL a 22 +br+c= z+) = oo (x+>
2 2a
2 2
K27 £ <a: + 22) _ e BB da?
2 2
VaZ hb L@““C LQG‘*“C CHRIRAR)
- o b b? — 4ac et N
I WHFEH— A4

= A <0 RS RE: AMEES RS (LR ] &2 Pl IR RmIEES R — B
Ji Notes BLBAEAFI Y 1 AR %, (HEREE TH LR TIESINAS 7

ek (AJES) 3z ERAE
has no real roots ToSEAR sl A, A BRI X 5
there are no real values of x % SEEU# i [z TGA |
has no real solutions ToSL R B 7 Notes #:%, A ER)FE
the roots are not real AN S IR AR 0 1 S st
does not cross the z-axis NG o HiHZZ EUE B 5
has no points of intersection  JGAZ . 5HEZ/Zr 5 s
RETMEE At s EEER
VB R +i P1 AR H, BN has no real roots
no solution / undefined / 5 0=1 BRI has no real roots
does not exist
the equation has no roots (of —HIZRBAMR, FEEATIE the equation has no real roots
a curve)
A is negative, FTLl x =7 REBEWALRF, HREA DBAE H AT
&)
no roots (A real) AT RERCBEAR A [T | #h I real

5 [ AR | BIRFRFIAR : 251444 & [has real roots | 8¢ [has two equal or distinct real roots |, N
A>0, IWFHEESR; ZEMNEXAETEESD I ¢ TEERER%Z: [the equation has two equal
roots when k =5 |,

M, SIRSERM fully simplify FRERNERZITEDERZHEIRE. =FbrdER (28 H
FRIL):
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R e Rt

atbyC (c EYHETE) 14465 RN TR
a+bVe 4 0y TS —WIERRN 1 B 1

2t Vb g Vb oo 2 VI3 —REHN 1 AR

Ef”;—:ﬁﬁ%ﬂij_: @ V45 ARG 3v/5, VB0 B 5v/2, 96 T 4v/6; @7 BUBRM IR E R
5 1

o £, 5 A2 ok R H UL [exact ], X ANREM/NSBOAMME, B H U 3 s.f 4 RiF
ISR AN

1 HDTRE

Given that f(x) = az? + bx + ¢, where a, b and c are constants, (a) show that the quadratic
formula is obtained by completing the square on f(z) = 0, (b) state, in terms of a, b and ¢, the
condition for the equation f(z) = 0 to have no real roots.

I O f(z) =az? +br+c, HAa by c AFEH (a) B X f(z) = 0 fFHBCITVE R LA HISRAR
A3 (b) H av by ¢ ForTiHE f(z) = 0 LR KA.

Z Answer:

2 HNTE

The equation (k + 1)z% + kz + k = 0, where k is a constant. (a) Show that the equation has no
real roots when k < —3or when £ > 0. (b) Find the range of values of k for which the equation
has two distinct real roots.

B FTE (k4 D)a? + ko + k= 0, S0P &k g0 (a) WEWI: %4 k < —g B k> 00, FERESR. (b)
Rk FIBUEVER, AE7FEA D AR AR .

Z Answer:

<%
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2.7 #HwEQD: BEFGENITERESHARN / WMHRHAEMIEE

wOWE HOWNEQ: BERENAEEESHRARN / MFRHAEMILE

—. EF T [in the form a+b(z+c)? | LRIREF 4G LE P06 TEH —iE “Express
... in the form a + b(z + ¢)?, where a, b and c are integers”, EH 3 7, Z5H[EHE:

By E DNk Eil) e

M1 SHld R (0 —2(22+22)+ HESRASE, B RNx—5
11)

Al FHAFE Wa=13) BHORRER (BT 411D

Al BANFE (b= -2) o ER2 (ETHE)

Al HEAER (0 e=1) c FEH (MBS B

EEIAH: WHEEHFTBRERRE, FHIFRRE. 5 13-2(x+1)? 55 a+b(z + ¢)?
AL, BUWRRER -2 +1)2+13 FFERK “a=13" i AE—REAEZXSE LAREH
a=13, b=-2, c=1 =ZMWNXER. BEHAPERREX=AMNKR, NERSHRTT .
Z\ fFESHER: S EMNMKS IR EX TR B X R AT RERN—KE. By =a+blz+
c)? +d, WXHRIAN 2= —cv THN (—c,d)o

c S ‘5% X FREH AL E

c>0 (x+c), B (x+2) T=—c 1E y HiAM (z <0)
c=0 (x) z=0 M2 y B

c<0 (x+c) Bi (z—3) T=-c=3 1y #AEM (x>0

b TS 70 WEXBENE

b>0 M (W minimum, TR (—c,d) &Hfk A
b<0 MR (N maximum, & (—c,d) &5 E e

—AEOR: [{ESEMER, MstERFE; ESEREY, MMEERE; oLt ER
FRIMNAREL. |
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= EEENENSE: NEREFXHMURERRE (sketch) IS 7> MR ILEE, EH

2345, RAE=%:

BWoER TN MR EE

5y A 5 &= the y-intercept is (0,...), #ESSRIRERE

WRAE S P T = a minimum / maximum point (...,...),
Sl AR

5z #izZ M it f(x) =0 B _En] L crosses the x-axis at (...,0) (P #AFEFR)

FHYI HiR touches the z-axis at (...,0) (/& crosses)

ZXRBHE: ORE v =245 (2,0) BF L4¥EA B: QRUEHERAERER (WETEZARA
o o, RAEEAZ S, A RINEAAE):; @M maximum / minimum, %A highest
point / lowest point Z #M{ H & .

P9, 3ERR “f(z) = 0 FeSEAR” WURERE T BB FIRERIE I E M), BT Miakcit . FIRIRER
ZEIR, BEEHBEEMWE, GF&E “hence” @ HEAAZM—REED M N5k,

253 5% ERBE

Al =i 2 A =b% —4dac < 0, ¥ has no real  FpUHI R BAR — Wkl
roots

[{iwig=i257 fz) =alz+p?+q¢ Hqg>0 TATANX. HEZ hence
(a>0) B f(z) >0, ¥ f(z)=0
TCSEAR

T S AR R “the curve does not cross the z- EZM. ik G

]
axi1s

FEFSAE: MAREESE a>0He¢>0= f(z)>¢>0]; Ha<0, MFEE <0 (B
BAEFD . W o M50 L5 .

1 FHRRE

(a) Find, in terms of m, the range of values of z for which —2? +mx — 7 > 0. (b) Hence state

the range of values of m for which —z? + mx — 7 < 0 for all real values of z.
e (a) F m FoR —2? +ma — 7 > 0 AL o KA. (b) LS m FIBMETEHE, X —)sk
oo WA —22 +mz—7<0,

Z Answer:
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The curve C has equation y = f(z) where f(z) = 2% — 42 + 9. (a) Express f(z) in the form
(x+p)?+¢q. (b) Show that C' does not cross the z-axis. (c) Find the coordinates of the minimum
point of C' and state the equation of its axis of symmetry.

s ek C MTREN y = f(x), HF f(z) =22 —42+ 9. (a) € f(z) B (z +p)* + ¢ WX, (b)
EW C A o BiHAZ. (c) R C SRR, 5 AR T2

5
Z Answer:

2.8 HHWEQ: B5IX—FHIAN. ROFIFSSECEEH S NS

wowE HoYNEQ: A5ITX—FIAN. RBFIFNSSECCENH S ML

— BRIESITFANEIER (FSURBFIEE) 52 IKBHKRY, ARBEAZHEE, M
R B & EESE. TREE T Notes BN UL, WUA—FAZHX .
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& B R1E FHERR i
has no real roots A<O e
does not cross the curve C A <0 (HEE&R#|E) AF
has two distinct real roots A>0 i1
crosses the curve at two points A>0 e
has one real root / two equal A =0 R B FHE

roots / is a repeated root
is tangent to the curve / has ex- A =0 U FHE

actly one point of intersection

has real roots (RJ distinct) A > -1

has two equal or distinct real A > -1

roots

has no points of intersection with A <0 (b #£0) AE

the x-axis

touches the z-axis at one point A =0 Rl FHE

[ RN 8 ] =N FEMREEERE RN A = 0: only one point of intersection. is tangent-
has a repeated root. X &#& ¥ %M —~

.\ wmPULEEBENG S SR [ R E BVEERE =k ) H, #iETHNEE, 8

— SR AR R R A AR L

B 1H AN N B oy by ¢ (B2HD. F5Forbl: a=k, b=06k, c=5. B—#HF
Bk, BESIKE GHEFELS AL 55 M1 &),

F 28 (5 A): A=0*—dac, RNIHLRNRT k BRIER BHHES ML 51X—2, F
2019 & 6 A Q6 1 M1 8 [22 + (3 —m)z = 0] X—4THE.

£ 3 $ GIFRFAABRBIGAE): HEAXMHE A <0 (H=0. >0, BHRXT kK -RA
2, RBIEFEIFR R R 36k2 — 20k < 0 = 4k(9k — 5) < 0. [FE)] FEPTER 57
X—%, BAEEAMIE M 7).

£ 42 (ESECEED: SlimAXSXEIHE, HeEka. X245 AL, 2 [XERA ]
ERETRIMTS .

* FEH R PENHNEE

(1) a=k b=6k, c=5 HEES A AR REBCRIE

(2) A = 36k — 20k A—(6k)2 4.5 RREIF CJim], (HA7 KD
(3) 4k(9k—5) <0, k=08 k=2 s FHEA B A E R T7 4]

(4) 0<k<? ng( 5) (D), Bk >0,k<3 (B [HD

=V A B B TREHE: ABXESIMIXE S A AS &R TSN R &E LD I,
A <0 BUERRZE (WEXIED, A >0 BAERREMN SRR, 1265 X IR AR & iR s

%EBEO
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A IR A <0 (FER) A >0 (BARESER)  FHE

20k — 4k? (A kI MR8 PR Z 5k FF 1R A LR A5 Sl oA 6
A

4k — 20k (IRICN PRz i8] Ptz 4h FE A L R A 2 A St B 3l 1
1)

kK2 (—EHD T k+#0 T EAE

HWH >0 T =N AA 5§k 1k

ARMNFEHOR: KZEFELERE—NEEE. HEEHRAN L W E=0. k=1) H—
WA, BIET, HEEZER—. X271 10 ¥, BEEARERTTHIEIR.

M. &5 X =AMMEETCH R XHEEAE TS, PL MEDE R LN TH=1FF,
BEAFERAT BER AT 70

IR tAHEES W EE

a#0 (U0 a FSHT “k # 2, since otherwise the equation becomes
linear”

x # 0 &€ I ZEERREH I 2 =0 T Ie A £ 0 v 3 hHERR

A AR A B IR it A = 0 BHINA I A F I FHE

SHCEMNBEERTE: OXEIFFELIH or (BL W) EHE, AREMES FH; QmaehSTEE
@ H%AF (strict / equal / no); @@ H H [range of values of k], ZHRES range FIE
M AE—A)H 3,

1 B TRE

12+ 15p

r+p
3p? —10p—8 > 0. (b) Hence find the range of values of p for which the equation has two distinct

(a) Show that the roots of 4(p — 2x) , where © # —p, are real and distinct when

real roots.
. o o 12 + 15 , .
e (a) EBH: 24 3p? —10p—8 > 0 B, 7HE 4(p—22) = +2op (z # —p) KIREAFER. (b)

r+p
Ubsk p WBUETEHE, A7 FA AR e

b,
Z Answer:
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2 HDTE

The curve C has equation y = 2% 4+ 52 + 11 and the line [ has equation y = mx + ¢, where m
and c are constants. (a) Find the range of values of m for which [ does not cross C. (b) For one
such value of m, [ touches C. Find the coordinates of the point of contact and the equation of [.
i i C IR y =2? + 52+ 11, BX I TR y=ma+c, H m. c HEH. (a) K m 1
WAEVEH, {1 A5 C MHEZ. (b) MHBE—AmE, 15 C MY, RUJSARS | KT

0,7
Z Answer:

— AH A RR (2019) SRALEFEANBME [ k] HARIT, P1 RO A 08—
B TREGHXTNRAR, T NFURFF R I 5E .
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CEdexcel IAL - Pure Maths P1>

AH A hRprfig—

P1 3R/

P1 RYESNEK

2211 —“REHHKEXS

y = ax?

22.1.2 IREEEI AT

22.1.3 ZIRKH y = az® +
br + c ME%R

22.1.4 ZIREREME SR (%
1)

22.2.1 IR y = az? +
br + ¢ MEIR 57

22.2.2 ZIREREME SR (%
P

22.2.3 MBI EETE R
2224 By =|z| 5y =22
FIR&R R

CMEZEE 9 F) —Ju Ik
(RS 205 1 ek
RGP

2.3, 24

2.3

24

24

24, 2.5

2.5

coff off

2.1, 2.6

2.5, 2.8

iz B A — e (T U TT)

ZRE IR EFEIER a + b(z + ¢)? Ik
= hf

B bR AR A
muim

S5HZ. HERZZ SN A A

461U maximum / mini-

RUMEE v = —L, AFT [
—2 ] (F z =)
my [Z55uk ] X —25

P1 A IR w1
A HE RBUAAE P1 IR

F3R show that KR A A S

ISR ] B A BT XH

—EBEER. ENE [AARKRER ], PLE [HUHESHIEREROTSR, 0t

ﬁﬁ%aﬁa\,ﬂ—ij

= A IBEMER R TN KE TEAE P11 Ea ] . £l

Hilse Pl W5k,

RENE LT,

.W-% 5%

Pl &N 5%

o RE

Pyt ——J
2a

T [ (=, dast) |
xR (& v =23]
TRE [T 5 [/
MUE (22— 2 = 23]

ZHEHESE k< 0,k>5

the axis of symmetry is

r = —

2a
the  turning point is
(ervenl)s SR

the z-intercept is (3, 0)
has no real roots
the

touches r-axis at

(...,0)
k<Oork>5

W o =, BT
A maximum / minimum
}]%J\_ E:l:*_ﬁ’ Xr = 3 ,él\

FAAS G S
crosses / touches H R A1E 5

B33

SRIEER, XA IR A e
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SR P1 RZEK &k
EE az? + bz + c ML  KFBREERSHE / GBS R AT S A [ RE 2D |
=X
ik e HLAE BEREEFERMG (W x>0, BITELMAT Sk
x #0)
P b T PR 4R ARBRFF O R RARESE  FHEEE 3 L5 T
it

F AR, BT IR H e i Xk

=\ P1 FSNER. EREMEAR I TR T L2

[ & A BT TEEARAE | M PL 2

R P1 F)EREK

EET)

Fam—ox (#7T) gl/2, 23, 28 BT RELSH LR
W\’ %E’Zﬁgﬁ let uw =™

BRRAER fully simplify, a + by/c B 24 VB

AR ‘
“hence/otherwise”  hence 7} X7 LWL AT FI— /A —

£EH# #;, HW aM £k

SHEE SRR XA Ff4E . strict / equal FJHU A2
55

follow through 43 B0 SR I FR 81 IE #1341 T 45
44

2019 4 10 H Q8. 2025 £ 6 A Q10

2019 4E 10 A Q8(b). 2020 4F 10 H Q2(b)
2019 £ 6 H Q5(b)
2019 4F 1 A Q9. 2023 1 A Q4

2026 £ 6 H Q5(b)

RAEIN: T 23 EHEMEYW “in the form ...” . “hence”. “range of values”. “no real
roots” MR B bR E M =, XA T ETEMER—F L.

M, BEFETHRS [EM ] BHEERRE [equivalent to (T ] £ P1 H 2 ZEEMALAE: &
77 Mark Scheme £ M1 $EZREZE “or equivalent”, B LVH M52 EMPER. BEE
[SE0T , A0H R A2AF: (—) BN HREBHEIRERRAL; (2) EXERBLE /).

FMRRILIF
[FYPEI =S

IR

KBl / EE
WATGM a#0

ar?+br+c=0< xg—i—gx—&—g =0
(a #0)
2 +pr+q=(a+28)"+(a— %)

fE5E, Tkt RARIELRERE, AERH

ar’ +br+c= 0 4a’2? +4abc+ FIEEFE; HATik a=4a®> F BRI o« BEIC a #0

4ac=0 (a #0) THe T

(- 2)* < mi28 PHEH, FESREE (B P2 ARIAE RS
HRAEAO

345=—20+ce 222+ (5—c)z+ [z, Fz#0 RN £ 0 Iz =0 H3HRR

3=0(z#£0)

Zah g BHRP: LS BENDIE, SUE B AR ERTAKTE, #140 “multiplying by 2a (a # 0)”
af “letting v = 23”7, XEERAEHER [FE], HEASH BRI

. BRAZES Pl FEMNNERAE—IES, EBNS Pl FERMEREEAE. £ Lk Pl
O&E, HikasEiz.
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RREY ERNER (AMfTEEM 4) Pl EA M #FEE

R R B IR HEARR A factorise B “2% + pr + ¢ A7

SR TmAk o =-L B complete the square J& H T x5 3152

az® +br+c> 0 MEHL  HEIT BRI IS My faiktti i fE, J£5 has no real roots

z? +pr+q=0 K i [A<0] complete the square 13 (z + £)? = £ J5Ut
B A i A A

L 5Bk & HEfR T FEE R AL BOLJEE A =0 HiRsH

&2 RIEH s AN 2 AR S X[ H—MERERE A FSHEN / 4MXI

=/a—aliEEE: P1 i) Mark Scheme B “or equivalent” JL-F&ATHAE, WHEAANNERNA
EEEAAE, RNEREEEHEMANESHMFESE. EHEPRE 4, it—14 [Fiik
] Wik EE,

1 RS

(a) Solve the quadratic equation z? — 7z +12 = 0. (b) Show that the equation 22 — 7z +k = 0 has

no real roots when k > 13. (c) Find the range of values of k for which the curve y = 2% — 7o + k
crosses the xz-axis at two distinct points.

e (a) i IXDTHE 2% — Te +12 =0, (b) WEM: 4 k > 13 W5 RE 22 — Tz + k = 0 BSEMH. () K &
AT, L y =2 - Tz +k 5 o W THMNAFE A

0,7
Z Answer:

2 fHRES

Consider the quadratic function f(z) = 22 — 4z + 7. (a) Express f(z) in the form (z + p)? + g,
where p and ¢ are integers. (b) Find the minimum value of f(z). (¢) Hence solve the equation

f(x) = 6, giving exact values.

I BB ZIRREL f(z) = 2% — 4+ 7. (a) € f(z) B (z +p)* +q BB, Hpo ¢ WEH. (b)

g
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R f(z) KE/ME. () TRILAETTRE f(x) = 6, 28 HREHAME .

i
& Answer:

2.10 EBHEINIT: P1 EENZE + H0EE

FRETHSE (2019 F 1 A - 2026 4 6 A) P1 HBHHET IRBEE SR SHES, %% S midHE
5], 3t 23 i&.

o dmhD xR C2a fif —xJ7HE: C2b FlJ7ik: C2c MBS 5 MBI R IE R, C2d Z kR
R C2e HHIAERAA; C2f F2 XS5 SHEH
Mo, C2b (BLF) 10 &, C2e (FIFIX) 6 &, C2f (85) 318, =&EI 19 &, H4FE

BERA/\RRIA L . XERIG U RA YRR 2.2, 2.5, 2.8 =11, BEX=TZE, AENDMET T/

2 = RN
C2a f# —WJ5 2 2.1. 2.6
2

C2b BLT7i% 10 2.2, 2.7
C2d ikt 2 2.4
LS

C2e HHE 6 2.5, 2.8
AR FR ) 1)

C2f IR 3 2.8

FHRN=a8%: O HEEMFET T 4?7 (a+ bz +c)? B2 alz +b)? + o) Q%M
e [ TSR] TIADAFER ] 02 THER]? GREATES 50D ORT T I/ 5 45 R aeA 6t B
F? (hence / follow through %)
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R IERFEBEN (F45 - R -

= - E)

Ny Y 1946 H Q5 (741
19410 H Q8 (5 7
[y 20 £ 10 A Q2 (7 4
21 1 H Q4 (841
21 4 10 A Q8 (10 43
22 %1 H Q2 (641
22 76 Q5 (97
2346 H Q3 (6 7
23 4F 10 A Q11 (10 4»)
25 81 A Q9 (13 41
25 410 H Q5 (10 43
26 6 H Q5 (77
REHEE 2391 H Q8 (84
24 %1 H Q9 (10 4»)
#1515 1941 H Q9 (74
1946 H Q6 (741
23% 1 H Q4 (441
23 /£ 10 H Q6 (6 71
24 6 H Q4 (6 41)
26 £ 1 H Q8 (6 7
R 20 £ 1 H Q8 (6 41
23 4 6 H Q10 (10 4
25 %6 H Q10 (7 4

Ve
W

1 BRUEZ

Z Answer:

The curve C has equation y = 22 + 4z + p, where p is a constant, and the line [ has equation
y = 2p—"7. (a) Show that C' and [ have no points of intersection when p < 3. (b) Hence find the
range of values of p for which C and [ have two distinct points of intersection. (¢) Show that the
curve C' crosses the line with equation y = z + 3 at two distinct points when p < —.

0 M2k C AR y=2%+4x+p (p AEED, BL I MTHENy=2p—7. (a) iIEH: 4 p < 3 KT,
C 51 KA. (b) #K p WIPUETEHE,  C 5 1 AWDMAFRIZA. (c) IEH: & p< 24—1 i,
C 577N y=o+3 HEELZTHANAR

4
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2 HIURZ

The curves C; and Co have equations y = 2% + kx — 9 and y = —322 — 5z + k respectively. The
curves meet at a single point P. (a) Show that k? 4+ 26k + 169 = 0. (b) Find the coordinates of
P.

s M2k O Co RSN y =22 +kr -9 5 y= 322 — bz + k. IR RE— P . (a)
WEW] k2 4 26k + 169 = 0. (b) 3R P [RAEFx.

b,
Z Answer:

3 HBURZ

The line [ has equation y = k(2x — 1) and the curve C has equation y = 2> + 2z + 11. (a) Find
the values of k for which | does not intersect C. (b) Show that C' has a minimum point with
y-coordinate 10. (c) Hence state, in terms of k, the values of k for which | does not intersect C.
H: HE TNy =k@e—1), HIZ C W N y=2?+22+11. (a) Kk HME, 15 C A
2o (b) UEMA C BIs/ MR y 24658 100 (o) UL &k Rox 1 5 C AR & ME.

5
Z Answer:
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4 BRUEZ

The line y = 4x + ¢ has only one point of intersection with the curve y = z(x — 3). Find the
value of ¢. Hence find the coordinates of the point of intersection.
B B y=4r+c S5 y=a(x —3) AA MR K e MME. PR s p) 44 br.

K
Z Answer:

HFE54%F Equations and Inequalities

A Pl INHEER. B —0 Pl ETHE0F —EARENY, MARNBKIAGE. T
EFX. RE=KPJLFER T Pl &NaiEut &5y . BB ERARE%RE: — TN
RARHRRASR— R MRRER — > 0> 2 WS 2 <~ Bo > 2, FHEDHH
A =, RiBEEIARER, TAOERER BV PRMER LS % [ Use of R instead of
z or y will score 0 marks|. FTEAAZ M) 3.8-3.10 =% “HHwe&” A 2RHEIEMNFE A, L2
TH.

f

%
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AEBT#HIE Key Vocabulary

English &3 th3z £ P1 HHAE

simultaneous equations BRI HFEZH PR FIEL. IS5 s extbfshow that 28 H E3R G
BB 5=

elimination HIGHE FE—N R A RV S AR, PL BN
ARG S v

substitution FRNIE HE—XHTERER y = ... RAB—AHRE, & IREE
SERIRRAEAN O

coefficient A WHICET RIS X %y oy y AT AIER 21200 A2 1208

inequality AER T << > > BRARK MERMMERCLE © K4
(G

linear inequality —IkAER fifiE 5 FEAR TR, ME— X2 extbf P51 [F] 3R Ek [F]F £t
A

quadratic inequality ZIRAGES R 10T IR o0 i SR G FE,  FHEIT D5 [ X A P &
T

critical values Il 5L AERE SN Mark Scheme H1 Al HERE H
PIAN I SHE

solution set fif 5 HXEHE S EEARIL S 5 H; extbf ZRIPEHAR
% 5

interval notation X [aid 5 i [2,5)s (—o0,3]: J7HE T KR AR, H#ETE
RN

set notation Hids W {z: 2z <5} BEAHRER, 54 R ERE

intersection / union TE [ HE N XL and, U XTR. ors DX &5k s deidse f —
v

region [X 4k HH o T 25 3 S B P T 23 A H JR) extbfuse in-
equalities to define B AN ZE A

feasible region AT R EMARAEAN S5, LM E EiskE
(=l

linear programming LR TERTAT S Tl A b B H A R 0 S b b,
P1 RERE H AR KM

discriminant F = A = b —dac; HEAM —XAERIEFERN NS S

3.1 Linear simultaneous equations —XEx3: 512

BT RERE PL IEARTL), WRBFELHWIENE. WEANRKOLMTFE: 73ES M GEHIRERT

AN AERRS A (DI AEFREST ELRCXS IERfD .

o JHITA: T 2 By (0 ARKECRABRE], FAHINEURIRIE 2 — AR A%

o MNZ: ERHAP—ATEEER y=... (Hr=..0, RAH—ITE

o WHINEBEIR—A, BINAFTRER: s+y=3=y=3-2

o REEHS, FACBFFIERUSBHNE/NAEE, OB AR IT
o 104 EMACRBANE AL, RESEATARIUAT S HHR
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o EAREY. WHGRHEIN, SIEHDXABERADGIERME, AP

FEFR HTUE vs KNE: IERXERE

HREETS HEFEMESER

AREZ ax + by =c B REHTTE: RBECT RS, —PhaR
—XF y EHRIREL FRNE: By = .. Bk —=X, R
ERENHENE SR TTREIR LA B B/ N A B, BV TR
—XFHH 2y FH 22 R AKER y = ... FAN, ZREKIZBREND

Solve the simultaneous equations 3z + 2y = 13 and bx — 4y = 7.
S FREI AR 3x + 2y =13 5 br —dy =7,

Z Answer:

Solve the simultaneous equations y = 2x — 1 and 3z +y = 4.

W MR TREH y =22 —1 5 3z +y = 4.

Z Answer:

A workshop makes tables and chairs. Making a table uses 3 hours of machine time and making a

chair uses 2 hours. In one week 12 hours of machine time are used to make x tables and y chairs,

<+
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and 13 units of wood are used, where each table needs 2 units of wood and each chair needs 3
units. Find the number of tables and the number of chairs made.

HSC: HEAEY AP ST A . B ik T 3 NI LA IR, AR T 2 . — R PR 12
ANIHLERI T AR T 2 SRR TR y J0R -, B 13 BAoRM, Hhdgakss A 2 Az, BHER 7 3 5
fre RET Sk HEE.

Z Answer:

4 R

A rectangular sports pitch has length z metres and width y metres, where z > y. Given that the
perimeter of the pitch is 350 m, (a) write down an equation linking = and y. Given also that the
area of the pitch is 7350 m?, (b) write down a second equation linking x and y. (c) Hence find
the value of x and the value of y.

H: —AMKAREEK 2 Kk By K, Hao>y. CHAKN350m, (a) SHER x5 y WHE.
CAEA 7350 m?, (b) HEHHE AT (c) Kz 5y KE.

Z Answer:
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3.2 Quadratic simultaneous equations Z)XBk3x FE

—IR 4+ ZIRERALRZ Pl EMTTER . R IKE2B—RBFREAENR v =..., RAZXITE, &
KT o B—A 071 i o FRER—IREEXK y.

o NOKERBM—ARK: Gliy=... o= A

o MMRAEMA, ZFRLAMMNEHK (2, y), ARG 2« E

IR A—R AR, BRI L2 5 HA

show that : SHH T RIHMLBIHIFA, BHELS A1* (cso, TARER)

RAE R DIy E B R, v20 HEM VG

2
HITE IR FIER, 4 u =2 BEX (2 B AD

BEE REEIISE
1 =R KSR y = ... Ha=..) By 5 BERIDE,
2. RAETL: RN WO, BHRET o T YO (% 0 ).
3. RORTTRE: WA, SRARARSET : B,

4 EUREERT: FI—RSTER v HBFL (v,y) RS,

B HEGALRNR R EROF TR, HAHA.

Solve the simultaneous equations y = 2 — 2 and y = 2z + 1.

0 RIS y =2 -2 5 y =22+ 1.

Z Answer:

Solve the simultaneous equations 22 + 3% =25 and z +y = 7.

W R TR 22+ =2 5 2 +y =17,

o g
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‘ Z Answer:

7 f5IRR

(a) Given that 2zy — 322 = 50 and y — 2 + 62 = 0, show that 22* — 1522 — 50 = 0. (b) Hence
solve the simultaneous equations 2zy — 322 = 50 and y — 23 4+ 62 = 0, giving your answers in
fully simplified surd form.

e (a) B 22y — 322 =50 5 y — 23 4+ 62 = 0, IEM 22* — 1522 — 50 = 0. (b) AR T FE4L
20y — 322 =50 5 y — 23 4+ 60 =0, BXRE R FERR.

Z Answer:
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Use algebra to solve the simultaneous equations y — 3z = 4 and 22 + y? + 6x — 4y = 4.
0 HREUTEMRISL T TEH v — 32 =4 5 22 4+ % + 62 — 4y = 4.

Z Answer:

3.3 Simultaneous equations on graphs FE{&#EELI /512

K E B REENERILA: TR R R EIR . RN Bl 4R E CEDY P 5% 20T bR
HAZ D, Al SFERIEH R ARER.

o RZLBMER: UM TREELLER MBI RE, SRR (z,y) BRI AR

o IEEIE. W HIEW SRR, ZORME EEHAL SRR (B RE N

o FEMRVEHE H T A S RECRITME, (FREHIE AR

o XEMHHBFFRE: A>0WNLA, A=0MHIT—H, A<0LXH

PSR EZ: ~PATNIEAE s (Tofi), RIS SEERHHFNES (B2 M)

o TEEIMIYE: SHITFE. PR OCHEAS . Rl ad SR, B EARMAER SFRIT

AT BERUSESZSN B RE

1Ll TN TREEMERRFERER (y=... W=,

2. EIE: F—MARR, 2Rl AL, AR OB A (e, THRD.
3. $ATE: R ARy, EE ERESIRE.

4. BIE. OB RIARER IR AN TR s AU — RN TC IR
FIAIZ BE&SHENEXRR

A>0 TR, BLITEA P

A=0 BYIT—m, BOLiEA 4 (FE) fi#

A<O AHE3E, WAL

Fr
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The curve C has equation y = 22 — 4 and the straight line / has equation y + 3z = 0. (a) Sketch
C and [ on the same axes. (b) Write down the coordinates of the points at which C' meets the
coordinate axes. (c¢) Using algebra, find the coordinates of the points at which [ intersects C'.
e 4 C TN y =22 — 4, HZL I WITTEN y+ 32 =0, (a) R R EEE C 5 1. (b) 5
th C 5PAAARENAS AR . (c) RIARBUTER 1 5 C 1A RAEFR.

0,7
Z Answer:

The line [ has equation y = 2z 4 3 and the curve C has equation y = 22 + 4. Explain why the
line and the curve have only one point of intersection, and state the coordinates of this point.
M BHEZ LR y =20+ 3, % C MR v =22 +4. BT 2BERSIE RGN,
HE iz AR,

0,7
Z Answer:
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11 R

Figure 2 shows a sketch of the curve C with equation y = 22 — 52 4 13. The point M is the
minimum point of C'. The straight line [ passes through the origin O and intersects C' at the
points M and N as shown. Find, showing your working, (a) the coordinates of M, (b) the
coordinates of N.

g B2 Bk © (hfE y =22 — 52+ 13) HHEE. M & C WEiks. HZ& | 2dEd8 0, 50 %
T M. N . K (a) M kR, (b) N 4R,

0,7
Z Answer:

3.4 Linear inequalities —XFZFR

—IRAEAGE “CAMITE SRS, ME—R AT EARETS. (HRIEZESHHTERENTS
& Xl 5 5850 TR, SHEAEESS.

o BN 5T HESERHERE], ME— DX PR FERAREES

o BMIMEART: v —3>2=1>5; EHTNFETHR — 5, Bt HHELS

o fREEFIR: XIEHEE [2,5) WEARIES {v:2 > 2}

o and XA N; or MNMHE U (N TR “FR KL, U RR “BO—DHL”)

o FEREANEE S S ERAE] (FEFES), dEMs S BER (7S

o WRHHME e Z BF|H RAEBE. WRTHNETE o

7
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FEFR ESHREE

FREEFLIS XEigs £45icS

a<z<b [a, b] {z:a<x<b}
a<z<b (a,b) {r:a<z<b}

x=a [a, +00) {z:z>a}

r<a (—00,a) {z:2z<a}
r<aFxz>b (—00,b) U (a, +0) {z:zx<a}U{z:z>0b}
FhR @ {z:..}=0
TSOR: FRFARERAES, FRERAKEES; BIUKZES,

12 iR

Solve the inequality 3(z — 2) < 5z + 4.
0 RAER 3(x — 2) < 5z + 4.

Z Answer:

-3
Solve the inequality :CT >z — 1.
. e -3
s AR T

2
Z Answer:

>x— 1o
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Find the set of values of = for which 4(x — 5) < 2z — 9.
S SRR 4(x —5) <22 —9 1 o« MHUEES .

Z Answer:

Solve the inequalities 3z — 2 < 7 and x + 4 > 5, giving your answer in (i) interval notation, (ii)
set notation.

I RASENA 3r—2<7 Hao+42>5, ZFE5HA (1) XEHdS. (i) £&5iL5RR.

Z Answer:

3.5 Quadratic inequalities ZJXRA~FL

ZURAERRE P1 MEEZESE, HEFEHAGNES—ZHNERJERA 4 RKRER, B8 R
B —E . B bRHERIVIASE IR . B (MDD KIERE (AD. EXE (MD . BxjfEsE
(A1),

o =0 MBI (4 0 #F ) — BAXSHIKIR — A OFHEEXIE

o M E (a>0): > WM, < HE

o JFHF (a<0): > HUFRE, < EXFEM

o diimi: <. = HUREL <. > BUAH

<%
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o WA ERERTR I INAZE; E ML IFHE
e A <0 ZXRAMEIE (a>0) BfEM (a<0), MIESEEIMIE LSS

BER ZHESHSHRE

FO > (KF) < (UphF)

[t (a>0) PMERE (z < /NRREL  HECRE OO < 2 < KIIR)
x> KHHR)

BT (a<0) HECRE] CPRIR <2 < K BIERE (2 < /DAIREL 2 > KIUHRD
HIARD

BE=H: OBIUK f(z) --- 05 OKRIEFE 21 < zo; OEFEEEEXE (KPR “HAIE": S,
HRlE, B, EHT e > 00,

Solve the inequality 422 — 3z 4+ 7 > 4z + 9.
e AR 402 =32+ 7> 42+ 9.

Z Answer:

Solve the simultaneous inequalities 22 — 5z + 6 < 0 and 2z — 1 > 0.
3 AR 22 —52+6<0 H 22 -1>0.

Z Answer:

g
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(a) Solve the inequality 22 — 2z + 1 > 0. (b) Explain why the inequality 22 + 2z + 5 < 0 has no
solutions.

P (a) AR 22 — 20+ 1> 0. (b) BHIAHAREER 22 1 22 + 5 < 0 L.

Z Answer:

19 il

Find the set of values of = for which z(2z — 5) < 63, and hence find the set of values of z for
which both z(2z — 5) < 63 and 4(z — 5) < 2z — 9 hold.

0 R z(22 —5) < 63 B o FHUESE S, FEHMERIFERHE 2(22 —5) <63 5 4(x —5) <22 -9
o HUESE A .

Z Answer:
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3.6 Inequalities on graphs E{& FHIAEFER

K LRGSR, EEA TR E B — B, e E R — . AT A %k IR
A& B — AN, B oL .

o B FBRLAT T2 A, R S VT R0 2 AR

o M AIEIURES: BEAEHRN, HEHE H K JFE S e —0

o PRGN NEL (UANEE), JEFHEN RS GUREE

o y < flo) RAREMATH (B L) ——H 568 B J7 [m FH iR

o ZAANEAN N X IR AFEERST (N), 1 EI =2 Fr A 2 S

o PRI R E W H EOR 4 B E N GEH 1 ER 2 £

FEFR WARZE=Z5XEREEE

BIAR: ACEEAS TR R 2R B 2R ok PR ANSE S TR 2D o
H["J FEIA T PN B — AR, DR B AEANSE S AR — 1 -
: XEBAAEAAL R, SHEELS (B 0 E.

b
Jr]H}lEa

5 w1
ENRE y<202-50, y>3x+15 < -5
&ids (M {z,y e R:y <222 -50}N{z,y €R:y >3z + 15}

20 {5

(i) Solve 2 > 4, using graphs.
s () FRHEHAE © > 4.

Z Answer:
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21 {5

Figure 1 shows a sketch of the curve C' and the straight line . The infinite region R, shown
shaded in Figure 1, lies in quadrants 2 and 3 and is bounded by C' and [ only. Given that [ has
a gradient of 3, C has equation y = 222 — 50, and C and [ intersect on the negative z-axis, use
inequalities to define the region R.

HC: 1 ahthdk ¢ 5EZ | MEE. BRXE R (BRI T8, =Z%R, Nd C 51 Blk.
CE L RN 3, C TN y =222 — 50, H C 5 1 1E ¢ MifeRiiiss . AA%ERUE XX R,

Z Answer:

22 {5

Figure 1 shows the graphs of y = 22 — 2 and y = 2z + 1. (a) Write down the z-coordinates of
the points where the two graphs intersect. (b) Use your answer to state the set of values of x for
which 22 — 2 > 2z + 1. (c) Explain how you would decide which side of the line y = 2z + 1 is
shaded when drawing the region z? — 2 > 2z + 1.

H 14y =22-25y =20+1 MNEK. (a) BEHWES SRR (b) #IHE HiH L
2 —2>2z+1 1z WBUEES. (o) WHHEXEL 22 — 2 > 22+ 1 AU E LR y = 22+ 1 FH—0
Weirt.

5
Z Answer:
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3.7 Regions [Xi

X2 P1 FIEFESEE, AR R “ME” 1K Bt EREH T . BE=
FUAL: TS R. ZHRAFAM N, AELHER.

o XHM=2FRWE: WHF]E + TFSHE + MM = 5 y SEE
T%%—: EH )i [Use of R instead of x or y will score 0 marks ]
%= ZHFAFAZEA N (FEES), AuEEsE—7
ek SARAE S EREES, HEEERZWIEHREBR
DI R YA, 12 > ey y 20, RERE AL
o WATHERRIA . THAS HAreR U el (2Rt

ABEH R AR y

ER RB=SESERNENEE

1 kb F: MNEPERERLFNTTRE (AERESR y=... Maz+by=c)o
2. ERHE: ERFIDFHMER— AN, RE SO —.

3. #NERE: REXEETERE © > a. y >0 ZEKIMINIRE]

EIR Bk AT LZERES

R < 222 — 50 BHWH O 5 DS y (K )
M U & FAER B E A Al

y < 222 — 50 HFH = < —5 XIEAH O, XifE AT

THEMTPE (—4 < —it O BT ERBEANEAT A

23 fjilE

72
Figure 1 shows a line [; with equation 2y = x and a curve C with equation y = 2x — 3 The
region R, shown unshaded in Figure 1, is bounded by the line /1, the curve C and a line l3. Given
that [o is parallel to the y-axis and passes through the intercept of C' with the positive z-axis,
identify the inequalities that define R. {
o B 1 EL L RN 2y = 2, 12 C TN y = 20 — %2 X R CEIFRIREOE) H 1
C 5H%Z% I Bll. Ol 7T y #Hd C 5 o BB A, e X R AT,

b,
Z Answer:

<%
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24 iR

The region R, shown shaded in Figure 3, is bounded by C, [ and the x-axis, where the line [ has
equation y — 5z = 75 and the curve C' has equation y = 222 + 2 — 21. Use inequalities to define
the region R.

hac: B3 RHREXE R 1 O 15 o B, K EZ DTN y - 5o =75, #itk C KIUTRER
y =22%+ 2 —21. HHiE XX R A%,

Z Answer:

Figure 1 shows a line [ with equation z +y = 6 and a curve C with equation y = 6x — 222 + 1.
The line [ intersects the curve C at the points P and ). The region R, shown shaded in Figure
1, is bounded by C', I and the z-axis. Use inequalities to define the region R.

HC: L HEZ LN +y =6, & C TNy =62 — 222+ 1. HEZ | 54 C T P.
Q M. PRI R 1 O\ 1 5 o Wil 5ite XX R A%,

Fr
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K
Z Answer:

3.8 #mwE: AEFRXEMAERESiKSINE

wmowE wHowE: FPEFERXENIERESiRRIE

—. AMICSEALL, B “SSAE” Pl BAAMBENSELIHN: XEiES5%&&1
SRR . HATRLE—EHEAYW, FHEFELT.

e Ui “in interval notation”: 5 [a,b). (—oo,c] XFEHIIX[A];

e i “in set notation”: 5 {z:a <z <b}, ESAEHERAAS;

o MFEHEY: FXENLSHREAMNE, HEAESGHES.

FERR: EHILTEMR {v <5} GREFERFMP BRNEEER, BH54% {reR: 2 <5} &
TR

. wmRHHA: REREAFSH SRE” inAft AT, TR2REAFSRE, SREFERE.

BEAES )= EHES

r<a il R rz<a < ET)
z<a BAE Efx<a B < FH45)
T =a A& Sl zr>a

Tr>a HA R Bz >a

AN EIRENE: O IRAFELE “HAMIE” ik QiR ERE, A FORIZEAE] (B4
JfE >0, W (x—1)% >0 PIRER 2 £ 1 MAE 2> 1.

=.and 5 or: = N — U and (EIRRLIL) FRZE N or (ZL—AEIL) XN HE
U. £ G105 S T2 A R NHR: B P brfEEX Bi@ 153 [ Withhold the
final mark for use of “or” or U is used between the different inequalities]. Hf
W XE—FELLFERG—EE/), HE—ERNNTFEREMRM—E. ERH N H5 X EER
K, —E=ITHET .

M. EAESREREAR (BP—BHRASE) DL 2023 £ 6 H Q1 A#l, BJ7 Notes 515
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REH:
e [ Gathers terms to one side and solves their 3TQ ... to obtain at least one critical value for z |

— BUHBEEL—DEFES M1

o [ Allow unsimplified but must be single fractions e.g. allow —2, 18 | ——IRFE R LARMLTE,
Bz

e [Condone poor notation e.g. “—1 >z >2"] —EXHEERERE—5:

e [ Apply isw if possible ... correct work leading to ... followed by —}1 > = > 2 can score full

giExt. AARE—1TER, MARBHD -
AN RE—TEHE, BESRS, BEMIEE. TUSUEERE —1T5X.

1 HBDTRE

Solve the inequality 22 — 52+ 6 < 0, giving your answer in (i) interval notation, (ii) set notation,

marks |

and state clearly whether the end points are included.
0 A 2? — 5z +6 <0, ZXEHA () XL S (i) i TER, JRU M AUE RIS 3

Z Answer:

2 BUEZRS]

A student solves 4z — 3z + 7 > 4z + 9 by writing 42 — 72 -2>0 = (z+3)(z—2) >0 =
x < —;11 or x > 2. Identify the two things wrong with this working and write the correct solution.
P FERIEMR 42® =324+ T2 42+ 9 NEH 4 -T2 -220= (24 1) (@—2)20=> 2 < —] K
x> 2. FRHXMHERIMALFE, J+5 1 IERRE.

Z Answer:

Fr



Chapter 3 - Equations CEdexcel IAL - Pure Maths Pl)

3.9 #owE: FEFIFANSECERESIRAETIL

wmowE wOYE: AEAFANSECEESIRFEITIE
— BEAFAN=KENE P1 EGSAELJLFRAH =M%, BEE MR-

LIP3 Fl4E BRI

fERAL O — VIS8 ) a>0HA<0 SR FFX 8]

Al FRAESSH ) A>0 SHIHE (WEAIXTED
RE @ ) 18f— A=0 SRR BRE

AR “TEROL” K a > 0; H ZIRIREATREN 0, WAF3E o = 0 BIRIR UKL

= IeFEMEMKE: FRIXETSETE v, 00 AWZEKE, #HEs:

o FIFIX: A =0%—4dac, RTEH 04 1 NIER 2 ML, e A EXEERTZIR;

o INm/FHFRH: = = —%, PO — B IR &« M REL b BHE SN, a8 ER
ESR RN, X PERES .

AVAENE SR KA b SRR FUE, WAARIT D07 R ST RS .

= pERem “ERBE®” HEAGERE: RIIENE—XERESFEE. BEEEET

SEATRE. 5 S HO0 N AR -

L RBZRMAKIMNIL (a>0/a=0/a<0);

2. BEHRRKITIELE (A>0/A=0/A<0);

3. R HinReBwlE (> &k >), X e IHEm—3kK.

IR EREIR: A =0 WAFELESE S, BIRIEUSEIR; 8 H &SR ™EAES,

WA =0 KIERERMBE “ JE A HEBRAR] 7,

M, ARMKXTEBEL f(2) =az® +br+c a#0:

F 513K EgES5TERHE X

A>0 PNAFSENR 21 < 20, HFAMLER f(z) >0 2 <21 B o > 29
A=0 Bz =L, f(z) IBTESALELE] O

A <0 TR, f(z) HHIE (a>0) BfEM (a < 0)

BE: A=0=b=4dac=z = —% (EARAL A — 152,
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Find the values of k for which the inequality 2% + kx + 4 > 0 holds for all real values of .
HC: 3Rk BUETE R, AR 22 + ke +4 > 0 X — V)3 o TEHRGL.

Z Answer:

2 HDTRE

Find the range of values of k for which the inequality 22 4+ (2k — 1)z + 9 < 0 has at least one

solution.
0 SRk BUVEEHE, AR 2% + (26— Dz +9 <0 20HF— Ml

Z Answer:
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Find the values of k for which the inequality kxz? — 22 + 1 > 0 holds for all real values of .
0 SRk HUEEHE, AR ka? — 20 + 1 > 0 X—PI9e « fEOL.

Z Answer:

3.10 HHWE: XF5%&MEANX AT AREFHEFHHCBRENES

o EowE: XESHMMN—AaATE. ARFHESEMUNENDES

— XHEN=FR: BF. FE. EEEHEXXBRAEXH, =AERR—FA:

1. R FFGREL () MN—PMAER A~ KSR ar+by=cBly=...;

2. FlE: ANRKAERE <6k > (WA y < f(z) By > f(x));

3. SEEl: X AR — M, ZAb y > 0; HIETENZS, Zib 2 > a.

B briE B XA R A RABEANRAER, MAR “Wk”. 7T EE R, X w7 —
B,

e [Use of R instead of = or y will score 0 marks | —#i%f ~NfE'5 R < 222 — 50;

e [Withhold the final mark for use of “or” or U is used between the different
inequalities| — £ & F%RZ MM N BT

e [ Allow strict or non-strict inequalities and does not need to be consistent | —< 5 < B/
sz, BRENB—ELMBR CRE—2 g — LA AR A R L 5D .

FIHE: 5RBHEXBABE— SRR ENE N A%, £RIAFEE K.

=\ TEEZ&MRX: P1 SERBEMISTENEM (AN# A BRBET 3.3) ZRTEMZ

PEMUR: H RS EATEL TR LR AR EE. P1 (WMALLD A5 HERE

BAFRXEXXIEGX —F, TF HIrR BB R H 787 XAMMEE P1 X80 2

o). XAt R A R A AL ER5T

N g
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PR P1 H9ZEK

HESE S A RS 2 (XA BO
FIWrANES T ] 2 QMR A

B e XA A 2 (RLELD

I AT 4T 35 42 (F[RE% BD

FETO 1 PSR A A ~F (HNHEMS PL 5K

FRANMEMEXT P1 AWt OFARFMNEER “DT o> 07 RKEHIRH; OF M
IR R, RE BT TR ANKS
M. PERW (RILEITZRH)

BEZEMFA BAE
=A% GRS y <222 -50, y>3x+15 z< -5
Hits {r,y e R:y <222 -50} N{z,y € R:y > 3x+ 15}
ity Y0 [ =% z>aBiy>0
e 5k 6z — 222 +1<y<6—z (HWFEAEX, BHIND

REFM=E: OFKRAET R? QR/AEH N (BLUES) #EL? @Ak 2 >0 /y > 0 ZREH?

>

1 BWORSE
22

Figure 1 shows the curve C' with equation y = 2x — 3 and the line ; with equation 2y = x. The
line I is parallel to the y-axis and passes through the intercept of C' with the positive xz-axis. The
region R, shown unshaded in Figure 1, is bounded by {1, C' and l5. Write down the inequalities
that define R, giving your answer in set notation.

S T C IO y = 20— T, L TR 2y = 0. FAL L AT o BB C 5 o
HOERHI A e B RIREXIE R B L C 5 1 B. HEAGILSEHE X R AR

Z Answer:
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2 HrEERHEM

A factory produces products A and B. Each item of product A uses 2 hours of machine time
and 3 kg of raw material; each item of product B uses 4 hours of machine time and 2 kg of raw
material. The factory has 16 hours of machine time and 12 kg of raw material available. Let x
be the number of items of product A and y the number of items of product B. (a) Write down
the constraints on = and y. (b) Hence state the set of inequalities defining the feasible region.
C: A AL B IR B A TR 2 ANIEHLERIAL. 3 kg JERL: BEfF B @ 4 ANIFHLEE AL 2
kg JER, L) BUA 16 NHLES S 12 kg Bk, &A= A P25 o . B 750y . (2) B 2. y 1
LR (b) LS e AT AT AN SE U .

Z Answer:

3.11 LEHEE: —XFEFRE, Za—X T EFREB5FEXE

EaaE TefiE: —XIAEFRE. Za— X ERE5FERXE

A A MFNALEFENEM A EANEREGE P1 ER. B4

o MMERH (HMAEEZM) F=F [FFX ] 3.1 FEXRZE5FEFX: —n—&kAERX 4D
Mgk SRR, ST P1 Y 3.4;

o 3.2 —IRAFERKREMRE: H “ ZIR=EDIANF S R m AR, X P1 /) 3.5;
e 3.3 Z—RAEFEX (H) SEHEMNZLMEMREM (3.3.1 —ju—kAFENX (4 5FHIXE.
3.3.2 AR R M) @D : XM P11 8.6, 3.7, 3.10.

Wi E N EAEERE B P AR, HIEMZEREREMNE L.

EARES P1 EXHESR

<%
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R R E RitE P1 ZEX

—IRAFER SR “PIAFEFEBR AR S FRRAE S, HERLAERXEHESIES
Kok I

PR RN ENINEE e DPEEH XL S ERESIL S

TEIRAER I “FP53R” BHEHAW FIFETT%, EERE HIRAE S ERERIEH

I RAER H P X4k, B ZORAAFRAEX X, ArgRE

2R EEE: WTH + A + B REREHARTFR (BEAH)
b bR BB AL

ST IR HOLT IS5, 208 “tapGr” BEs%s: FIRIR + 998 + walE

P1 #ShEK. ERHEMEEEHHEOHEN R

1. REMPEIES: EANUEMEDYE, P1 B UW#EZXANE S 5EG1ES, BERAEO
iR E R —RT BT

2. BEAFRNO AL BN PIRDRGH “fERL ) AR/ BHE D7 =FiEE, Pl
WEAE NI R, ERTHEERATE®.

3. mREE: <5 < WZEHE PL 28N AL 7, EWHBINAELE R

4. BEHAFATESEMENRIGS T ERZER “EXE + RigfE”, P1 HE “HAEXE
X357, HRIRERES—AREM R AEK =, y, ZHRAERBIM N,

HERNFNFENRN: TEA @R fIRT SN “SAER”, HIEEN OREE” #SI15

BN “REERT 7 — XK IERE P10 70K .

1 %%

Write down the set of values of x satisfying both 2z — 3 < 9 and x + 2 > 4, giving your answer

H

in (i) interval notation, (ii) set notation, and (iii) as a number line diagram.
3 SHFEINELE 20 -3<9 5 2 +2>4 1« WBUEES, FFR2HM (1) KEHES. (1) £&5iE9.
(iii) Hchh EIE R

b,
Z Answer:
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2 RS

Figure 1 shows the region R bounded by the z-axis, the y-axis and the line with equation
2z 4 3y = 12. Use inequalities to define the region R.
g B HRXEE R B oo Bl oy B EZR 220 + 3y = 12 Bk, Hiw XXk R 1A%

Z Answer:

3.12 ETEINT: P1 EENZE + #HHEE

FRHIH 2019-2026 4F P1 R T2 3 EH A EAEN . FRGE: B 40 7852 & hnich
J*okk I H XGRS, 26 AME C EmERZE U E#—Fnicst: 25%F1%,
BRERZEASHE. AU SUREE: EAFEAZR RSP ERNARES, mMekmaHFdH. N5 uw R TNEE
RE v,

R IEAFEBEN (4 - R - 8BS - 518

/N S RVST 21 £ 1 H Q2 (6 41)
23 £ 6 H Q2 (6 4
25 £ 1 H Q3 (549
ZRERNL /R 19 4£ 10 A Q3 (10 4
20 410 H Q4 (7 49
221 H Q4 (745
22 £ 6 H Q6 (7 49)
2496 H Q6 (77
ZRAER 194 6 H Q3 (94
21 6 H Q5 (8 41
236 A Q1 (441
26 41 H Q1 (6 5
Bl LHAZERX 21 410 H Q3 (6 7))
X5 1941 H Q4 34
23 £ 6 H Q7 (6 43
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1 BAURS

In this question you must show all stages of your working. Solutions relying on calculator tech-
nology are not acceptable. Solve the inequality 422 — 3z +7 > 42 + 9.
S RS AR IR, ARG E A AL . SR 42? - 32+ 7 > 42+ 9.

b,
Z Answer:

2 HEUR%

In this question you must show all stages of your working. Solutions relying on calculator tech-
nology are not acceptable. Figure 1 shows a line [ with equation z + y = 6 and a curve C with
equation y = 6z — 222 4+ 1. The line [ intersects the curve C at the points P and @ as shown in
Figure 1. (a) Find, using algebra, the coordinates of P and the coordinates of (). (4) The region
R, shown shaded in Figure 1, is bounded by C, [ and the z-axis. (b) Use inequalities to define
the region R. (3)

W AR S A AR EUD IR, AR AT AR L. B 1 P EL L ITTEN e +y =6, 1
2 C TNy =6z —222+ 1. HZ 1 5L ¢ TF P. Q Wiki. (a) FAET K P 5 Q kkr.
(4) B 1 HRIEIXE R B Cy 15 o B K. (b) AAERE XX R. (3)

Z Answer:
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3 HBURZ

(i) Solve % > 4. (3) Figure 1 shows a sketch of the curve C' and the straight line [. The infinite
region R, shown shaded in Figure 1, lies in quadrants 2 and 3 and is bounded by C and [ only.
Given that [ has a gradient of 3, C has equation y = 222 — 50, and C and [ intersect on the
negative z-axis, use inequalities to define the region R. (3)

e (i) S > 4. (3) B 1 45Hihd ¢ 5EZ& I MEE. TRAZXE R A THE . =R, NHC
5 1B ORI IREN S, C AN y=22%2-50, H C 511 o bR, AAEE X
B R. (3)

Z Answer:

4 HEUEZ

2
x
Figure 1 shows a line [; with equation 2y = x and a curve C with equation y = 2x — 3 The

region R, shown unshaded in Figure 1, is bounded by the line /1, the curve C and a line l5. Given
that lo is parallel to the y-axis and passes through the intercept of C with the positive z-axis,
identify the inequalities that define R.

s B 1 HEZL L IR 2y =2, & C RN y =20 — ? ErRirtaXIE R B . C 5E
&l Bl Ol TATT vy HiHE C 5 o MBS, SHE X R FIAER.

% Answer:

- g
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&% 5% #: Graphs and Transformations

A& Pl P8R ET X, T HA 27 B AR E . B EHEIGR (Cab)
5= rEHEE (C4a) EHA=/K, BUGEHRES (C4f) AEHBERK, XEPMH (C4e) 5F%

Rl (C4d) B—mk. AT H LA 12 7, EHEERRE— MLm= — k. s
LUk BT AR “TRRIEL”, BT bR e ARANG 2)
AEAZFPREERISKE, B0 T3

B®E—: EHEALIAE AL, [single asymptote with equation y = 41 ANREE A [ Hh 2k 5
i y =4]; Tturning point at the origin] AREER [HALKAE O fil. B Mark Scheme X ##
B ES (oe) (or equivalent), {H[FKf<x%1]HME—RATHEEZRIUEIE.

SREZ: TREFNFE, NRAZ—A. HNEM B “f(z — o) RAAFFE 7, T P1 A
W ER “CEAGR] y = f(o —3), JEHLB AR WARER ‘BB T2 4
FREOFEEN”, BT Notes L1 INMINVE, WM Fh IR AT B 4.

HE=: HEHNEGEENE “SH8CEE” MAR “BEH—ME". XM (2022 4 1 A Q0.
2024 4 10 H Q6. 2025 4 10 H Q6. 2026 4 6 H Q10D {EiL IF M IIEN s, &a—P1E
HRAFNEERFEM, PAMEM PR E R ITE SN . AEHK) 4.7-4.9 =75 “TH57
g Bt [EMEAS] [FEAH] [ RIEEAM] ZAFEMEIHE, fiN2IA.
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AEBITHIA Key Vocabulary

English #&3Z th3z £ P1 HHAE

cubic function =R il y = ax® +bx? +cx+d (a#0); a>0BHE
TERSA R

cubic graph IR S Eihsk; HEWMRES, &2 = DAFEPIR

turning point WAE A (BERD P H 38 % ek B EH 93 16 2 Ak s 551 maximum 2
minimum, BiidHR

maximum / minimum  WKEL / RKAME  maximum ZEF N BRI minimum 2 I1EH U TEH)

stationary point ¥ SEAZR A PLAMHMRES, Rt turning point

sketch K BT A bR 5 ARl R S AR B S T 4T
fi

intercept e x intercept H{E (a,0), y intercept S1E (0,b), ¥ES
585N aed

root / zero |/ EFR f@) =01 = {&: HIALZER (EEHR)

double root / repeated E{ (x—a)? B, EBAELRS » WAEYITIA S

root

multiplicity HE MRAFEEG F8ER “Fd” o B, BEER U7X
[H”

reciprocal function {51140 b % Y= g By = m—ﬁa + by IR S E R HER 0

asymptote Bl M2 LRI EAE Z A E L HMEHERE, &
RER UL “H— %KL

vertical asymptote T E T4 r=a; HABERFSH, Wy = ﬁ f10) 2 L I 2
=r=2

horizontal asymptote TR T 28 y="b; Wy= S +b FIKFHIEL R y=1b

quadrant LA TR B EG S LA E k> 0 7258 I I 2R,k < 0
B I IV 4R

point of intersection AR PRI A 3L s WA 2D AN R B CSRAS A
W

translation T W& /WA /b NS AU A S T A

vector translation ) &2 5% 41 “translate by vector <_35> ”

stretch Pt/ 4 factor /NT5ET 1 2546, factor KT 1 2hiff; &
5 B SPAT T 98 2% AL b A

reflection S GREFRD KT o FXI N kT oy BN ¢ B o

4.1 Cubic graphs =X R #[E&

SRRy = azd +ba? +ex+d (a#£0) MWEGE P1 B —TEEMZIE NIk, A2 HE

B2 UE, M2eET e FAMTEANAE BRI XY dm e m . SARFREHIIAS . BB A AN B 2878

HRARBHY).

o InMITHE o« WFSHE—RE: o >0 WNEGBELNENSG E GETFHERE: a<0 AL FE
[OFENN
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o FWIRKBEGERTREISFLMIR: & (p,q) £REE, W (—p, —q) BERIE E

o 5o MimERXT=m: 5y T (0,d), F—PMRRATHFE

oz it ard + ba® + cx +d =0 MRE—N —DERF=ZAFEZR, WREE 55 [
IHE—ml [F=1] =MEE

o THEME: (z—a)! HREUEZET « fl; (v—a)? ZREUGTITXE; (v —a)® B (FHEFO gl

o WEHAHRZEA: WNHAAERN — maximum — minimum, H a > 0 i} maximum 7E#/]

o BIEIZER: OSSN A (FBIR); OWMERKRE; QERMMYI. B RERE
FEX =4

FER ZREHEGRFIR

r FIERAYIER Elf& RN #ekix (BB
ERONEE 5z M T =5 crosses the r-axis at three points
— AN FASEAR 5o W2 T — N crosses the z-axis at only one point
ZERIN— AR MYIT —HM, 5% —8&  touches the r-axis at * = a and crosses
itat z =10
TEAR 5 o WAV — 5 touches the z-axis at = = a (LS
crosses)
EESOE RIREE AER
x #E iR f(z) =0, KERDHR 5 (a,0) TIARRE z=a
y iR 4 x=013 (0, f(0)) —KRN, JLPAH
WA RN R 3az® +2bx 4+ c=0 AR P1 REARSAR, FETIHE
=
PG 75 0 i R FHHIETN 0 = 0 I B J A
LEVIL SISy HRYIZemi2 y =0 EE fla)=0 H f'(a) =0 HEEH
1 Bl
The curve Cy has equation y = f(z), where f(x) = (4= — 3)(x — 5). (a) Sketch C; showing the
coordinates of any point where the curve touches or crosses the coordinate axes. (b) Hence or
otherwise (i) find the values of x for which f ( ) = 0 (ii) find the value of the constant p such
that the curve with equation y = f(z) + p passes through the origin.
e gk O RN y = f(2), Hh f(z) = (4o —3)(x—5). (a) I Cy, bt 25 AR SR ] 50
SEAEIIARKT o (b) HE LB HAR TV, (1) 3K f(Z) =0 x HME: (i) KREE p KE, ETENy = f(@)+p
R T 2 SR
Z Answer:
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2 flE

(a) On Diagram 1 sketch the graphs of (i) y = z(3 — z) (ii) y = z(x — 2)(5 — x) showing clearly
the coordinates of the points where the curves cross the coordinate axes. (b) Show that the z
coordinates of the points of intersection of y = z(3 — z) and y = z(x — 2)(5 — x) are given by the
solutions of the equation z(z? — 8z + 13) = 0.

e (a) FEE 1 P () y = 23 —2) (i) y = z(z — 2)(5 — =) KRR, TEREFS M2k 5 A8 bRl AH 52
HAkR. (b) IE y =23 —2) 5 y=a2(x —2)(5 — z) AN = LIrHTTFE 2(2? — 8z + 13) = 0 IR
2.

Z Answer:

The curves y = (3 —x) and y = x(z —2)(5 — x) intersect at the points O, P and ), where P lies
in the first quadrant. (a) Find, using algebra and showing your working, the exact x coordinate
of P. (b) Hence find, in simplest form, the exact coordinates of P.
H: iy =2B-2) S5y=a(2—-2)6b-—2) T O. P. Q =5, Hh PHEFE—RR. (a) HRETT
EHE MAREIIRE, R P RRE o AR, (b) IR P RS RS AL R o

b,
Z Answer:

e
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4 iR

In this question you must show all stages of your working. Solutions relying on calculator tech-
nology are not acceptable. A curve C has equation y = f(z) where f(z) = 2(z + 1)(x — 3)%. (a)
Sketch a graph of C'. Show on your graph the coordinates of the points where C' cuts or meets the
coordinate axes. (b) Write f(z) in the form ax® + bx? 4+ cx + d, where a, b, c and d are constants
to be found. (c¢) Hence find the equation of the tangent to C' at the point where z = 3.

W0 AR ZE AR AR AP B, AN SO S AR ML B4 C KTTREN v = f(x), e f(z) =
2(z+1)(z—3)%. (a) HH C FEE LR Ebrth C 5P ALFR . (b) 48 f(2) 5K az®+br?+cx+d
P, H av by on d AFFREE. (o) TR C 1F 2 = 3 eI TT1E.

i
% Answer:

4.2 Reciprocal graphs {25 ¥ &%

Ry = g & Pl P REZWEENLZ. CHERAAMANE: 2RATLE—FEEMLL;

Y ¢ — +oo HEIGBETKFIEL. ALYy = % + b # R F B GRS, B R R

RENRER TR RANALRIE -
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o EXHESEEEAERR 0: = =0 LTEL, y=0 LEGKATX

ﬁamﬁ&,éﬁﬁﬁgﬁxza,wy=;§5mﬁamﬁ&%x:a

oﬁ?ﬁﬁ%:m%ﬂﬁﬁ%ﬁ%g,ﬁy=;§3+b%*¥mﬁ%%y:b

o k>0 BB ARESE 1. 1T RIE; k<0 BRI IV 2IR; MRERSHNEZRENRIE

-Exﬁ&ﬁ=éyzo,ﬂﬁﬁﬁmﬁgwtﬁ—¢;%yzgﬁxﬁﬁ

o 5y MR =017
k

k
- =
T

L4 Qﬁﬂﬂﬂﬁﬂ

k =z
@i5>,m%%a#0

k
—— EhA¥ a: — —+bEER b
r—a x

AR BHEGRIERRER

%iﬁ%%?xﬂﬁ%

ESHAE B4k BIS RS

B AL =0 y=—2 a2

KA v - oo, BENTHURUER y= —— 11, y=

o HE 4 y=0 GERTHERMIE ) y=2 %ﬁ)

y A 40 =0 GHERETEENAEE 5= 1 oé)

PITE IR & kv oa b IS k>0Hb<0: 51 I IV R
0 % ot Lt EfIE

LEEHELEGE y =0
YL © =27

e

#

RE “H—k#na” A 577

u%y=§5x%ﬁiﬁ
o WIS y BT

y = 0 J&KFH T2
WL R E L, WA T
BT ER Y H equation

k¢oﬁgm@$%?o
R TAHENE

EHENE, KTFEBHIN
5 the asymptote is © = 2
WS r=a y=0>

Bl#S no a-intercept
y=0% z #8F; 2=0% y BHE

5 {51

2—x

of possible values of k.
¢i:$@%ﬁ%ﬁﬁ%%@&%o@M@ﬁ%%C(ﬁﬁyziég)%E@,Egigﬁﬁgﬁﬁﬁ%
TR C 5 y WA miffbhn. B& IR y=ke —4, bk AHEE. 215 C 20H—1X
R, (b)) WEM k2 — 5k +4 > 0;

Z Answer:

(i) =R k B9n] e BUETEH .

In this question you must show all stages of your working. (a) Sketch the curve C' with equation
y = ——. State on your sketch the equation of the vertical asymptote and the coordinates of
the intersection of C' with the y-axis. The straight line [ has equation y = kx — 4, where k is a

constant. Given that [ cuts C' at least once, (b)(i) show that k? — 5k +4 > 0 (ii) find the range

P




Chapter 4 - Graphs (Edexcel IAL - Pure Maths Pl)

k
(a) Sketch the curve with equation y = - E > 0,2 # 0. (2) (b) On a separate diagram,

sketch the curve with equation y = —g +k, k>0, z #£ 0, stating the coordinates of the point of
intersection with the z-axis and, in terms of k, the equation of the horizontal asymptote. (3) (c)
Find the range of possible values of k for which the curve with equation y = — + k does not
touch or intersect the line with equation y = 3z + 4.

e (a) BTN y = —S k>0, z#0) FIHZEE. (2) b) 5 —KE LEH RNy = —S +k
(>0, z#0 Wz, SHES « M miir, LA k FZRE7K-FENEL T 2. (3) (c) R k HIH
EHL TS y = % + & B S y = 30+ 4 BEFHITHLA A,

Z Answer:
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7 R

The curve C has equation y = ﬁ (a) Sketch the graph of C'. On your sketch you should
show the coordinates of any points of intersection with the coordinate axes and state clearly the
equations of any asymptotes. (3) The line [ has equation y = 4z + k, where k is a constant.
Given that [ meets C' at two distinct points, (b) show that k2 + 16k + 48 > 0 (4) (c) Hence find
the range of possible values for k.

e #igk C KRN y = ﬁ (a) EH C KR, EE LIS 8RAE SRR, FHERS AR
L& (3) HE& I MR y =4z +k, Hh k AEH. ol 5 ¢ ZTHAIAFEMA, (b)
UEM k2 4+ 16Kk + 48 > 05 (4) (c) IR E (AT g BUE G Fl .

i
% Answer:

Figure 1 shows a sketch of part of the curve C' with equation y = %_1_2 (a) State the equation
of the asymptote of C that is parallel to the y-axis. (1) (b) Factorise fully 2 + 422 4 42. (2) (c)
On Diagram 1, add a sketch of the curve with equation y = 3 + 422 + 4. On your sketch, state
clearly the coordinates of each point where this curve cuts or meets the coordinate axes. (3) (d)
Hence state the number of real solutions of the equation z(x 4 2)? (1‘3 + 422 + 4x) =1, giving a
reason for your answer.

o B g ¢ ity = %—M) —E 5 E. (a) B C AT T y HEIRSRETE LR T2 .
(1) (b) 4 23 4 422 + 4z TR M. (2) (c) £E 1 EANETTFEN y = 23 + 42? + 4o WL, FEEE
5 HZ 2 5 AR AR A2 A & s A bR o (3) (d) $EBEULII TR o (z + 2)? (23 + 422 + 42) = 1 HISBURA
B, U H.

i
& Answer:

o g
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4.3 Points of intersection 3% &M

[PHEEA IS | AT BN B (Cde), FINEHMZT AR KRR REBERLSM

A BN AT A 2 TR i B4 Pl W ZORARIBRBRET, B4

R Bl (BHARINKEHS) + A1 (EFSERED.

o READOKERESHENEE: HWNLHAGHBE SRS B RZ 71

o HFEE 2t B 23 B 3 2? oo WHEITHEIR, W kS A AR

o IMWATRWIES: 2 u=2>Mu>0; & u=2a N v JIERH

o REMITHRAEEIRFEL, WHENS [WiZmaT] MSHE (A =0

o WREAE: SEKRIGH k E — B L XN SEREINE - ERHFEXFXIE

o immFFE: MUK — HE PR HEAAHE), Frbl [ad— N s ] MinfHERE S E
fREE A

o AR (LZHO RFHM, HAMEHIEBH, Hllnds K FoKFLS &A1

AR RRENMBAPE FE8wE)

SRNEF, PlFEFs LS, BEE F(z) =0;

pER: HE 23 2t Bu=22 (FERu>0) Hu=2, HAHZKK;

FIFIRX A =02 —dac: & A =0 AHAVINIERE, HBE A WS RERZ A
SENS: S HERIG FE T RS T B, BB A >0 (BDMAFERZ S A=0 (—4
Tr) A <0 CERAD;

5. ERRER: AEHN AL 8B CHAE-DMRE”, BEBRH UERXR.

> 8 =

ey Sl iz

A>0 Wi JE TR I A RISER — B FZE A

A=0 —ANER - MY, REARR (R EEEEER)
A<O TSR — 3R, T “ AR B
Bootu=a22u>0 P w XNTESE z, BAES: HRIWRL R

F 03 BRI e (0 E r=a (RFRD BIRERGLK, ARFETIERIME &%

o g
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9 e

The curve C; has equation y = z(4 — x2). (a) Sketch the graph of Cy showing the Coordina‘ié(izs

of any points of intersection with the coordinate axes. (3) The curve Cy has equation y = P
where A is a constant. (b) Show that the = coordinates of the points of intersection of C; and
Cs satisfy the equation 2% — 422+ A = 0. (1) (c) Hence find the range of possible values of A for
which C meets Cs at 4 distinct points.

3 ek Oy TREN y = 2(4 — 2%). (a) EIH C) BEIMR, il SRR A8 AR (3) HIZR Oy 1Y
Dy = T b A R () Y] €y 5 O A @ ABRIREITER of — 42?4 A= 0. (1) (o) #E
PSR A MBUEERL 8 C1 5 Co 1858 T 4 MARBI A

Z Answer:

The curves C and D have equations y = 22 — 62 + 9 and y = kx + 1 respectively. (a) Find the
range of values of k for which C' and D do not intersect. (b) Show that, when k takes one of the
critical values found in part (a), the line D is a tangent to the parabola C.

3 W C 5 D WIS MR y =22 —62+9 5 y=ke+1. (a) K &k WPMETEHE, £ C 5 D A
o (b) MEMI: 2 kB (a) PORMGHIZEN I FHER, B2 D S5 ¢ HY).

i
& Answer:

I
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11 IR

The curve C has equation y = %, x # 1, and the line [ has equation y = mx — 2, where m is
a constant. (a) Show that, if [ is a tangent to C, then m?+8m +4 = 0. (b) Hence find the range
of values of m for which [ cuts C' at two distinct points. (c) State the number of real solutions of
the equation 22 — 42 + 5 = 0, giving a reason.

e #hE ¢ KT RN y = % (x#1D), HEIWITENy=ma -2, Hrhm NEE. (a) IEW: &
15 C MY, M om?+8m+4=0. (b) #tkR m MIBUEIEE, 15 C ZTPMARKA. (c) WHTT
M2 2 —dr 45 =0 KISEHEAEL IR

i
2" Answer:

12 R

The curve C has equation y = E, where k is a positive constant. The line [ has equation
y = mx — 2, where m is a constantg.c (a) Show that, if [ is a tangent to C, then m? — 16k +4 = 0.
(b) Hence find, in terms of k, the range of values of m for which [ cuts C' at two distinct points.
(c) State the number of real solutions of the equation 22 — 4z + k = 0 when k = 8, giving a
reason.

s e C TR y = g, H b NIEHE# . HE LR y =me — 2, Hhm AEH. (a) iE
B: %515 CHYL W m?—16k+4=0. (b) #EHH £ £x m WBUETEHE, 15 C ZTHNARK
Bo (¢) B k=80, BHHE 22 — 4+ k=0 MSEMANE UL H.

P




Chapter 4 - Graphs (Edexcel IAL - Pure Maths Pl)

v
& Answer:

k
Figure 1 shows sketches of the curves C; with equation y = 22 — 3z and Cy with equation y = —,
x

where k is a constant. The curves intersect in the first quadrant and in the third quadrant. (a)
Show that the x coordinate of the point of intersection in the first quadrant is the solution of
23 — 3z — k = 0. (b) By considering the sketch, state the total number of points of intersection
of C1 and Cs. (c) Deduce the range of values of k for which this number is greater than 2.

i B 1S O Oy = a2 — 30) 5 Cy Orf y =", k WiED 1038, Plikdess
FIREGHE=FREA N (a) AR RIS o R TTHE 2° — 30 — k=0 K. (b) BHE
ME, Wl C 5 Oy . (o) LRI A2 T 2 M & HIBUE TR .

i
% Answer:
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4.4 Translating graphs F#

TR Pl BLRA A — KR, FEEFESRMLME. HbeERElRERE: BH
4y = flo+3) HAR “JREIAAR”, (RO “HAFR 3 ALY, AR “REUn 37,

o OR: FHSHE z—cHifitt ¢, Rz +c AR c—FS5BHHEER

o FTER: y=f(a)+c B c(c>0; y=f(z)—c T¥ ¢

o BIKIBIZ: f(xta)Bha, flo)L£b3hy: —AEhtEh, — I Ehihid

o FREARERAR: WA SR, HER ., WnLZr) R eMOREs, HOR AR AR

o VPR JE B IR R ALKR: (u,v) = (uEa, v) B (u,v+b)

o MALMEEIG—EFEH: KVPHELk y=F £ LB b LNy =k + b—— X2 & WARH

o [MEFFIIMYES: translate by vector <p> » p AL . ¢ WREANE
q

AR EBRETBRMRBR (BERRERE)

iz N (BiREARD e H TR
y=flx+a),a>0 M A a NEAL Translate a units to the left
y=fx—a),a>0 WAV a MNHAL Translate ¢ units to the right
y=f(z)+bb>0 W] B b AN EAL Translate b units upwards
y=f(x)=0bb>0 I T F# b AL Translate b units downwards
y=f(x)+p+gq VEICTh=: (p) T Translate by vector <p>

q q
y=f(x+a)+b Ykt a, B LR b URFTR) Translate a units left then b units

up

SER WiRA
8 f(x + 3) B BRT: H5WA + NEGER, TH “FH5NREERTE” B
WIRERE PR AEHIN B H%45 52 Translate ... units to the ..., SN AL S
Heafr
BV #NE L E R KPR y=k FB OV ERL2y=k+b FRy=k
Ut “graph of y = f(x)” WA B Notes LY curve 5 graph H#ft, (HEEKELLZ—
& “curve”

Figure 2 shows a sketch of the curve with equation y = f(x). The curve passes through the points
(—5,0) and (0, —3) and touches the z-axis at the point (2,0). On a separate diagram sketch the
curve with equation y = f(z + 2), showing clearly the coordinates of all the points where the
curve cuts or touches the coordinate axes.

s B 2 R TTREN v = f(x) TR izl 2kl 51 (=5,0) 5 (0,-3), JFFERL (2,0) &5 o B
V. B0 —KE LB RN v = f(x+2) BIIZ, RS E 5 AR AR S SO D) AL B B A AL F5

<%

Z Answer:
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15 Gl

Figure 1 shows a sketch of a curve with equation y = f(z). The curve has a minimum at P(—1,0)

3
and a maximum at (5, 2). The line with equation y = 1 is the only asymptote to the curve.

On separate diagrams sketch the curves with equation (i) y = f(x) — 2 (ii) y = f(—z). On
each sketch you must clearly state the coordinates of the maximum and minimum points and the
equation of the asymptote.

HC: LR y = f(o) ML EE . ZHh&E P(—1,0) AHUER/IME, 17E Q (3,2) Ak X f KA
H y =1 izt der:—Hdniage. EMKEIIE EaRE L (i) y = f(z) —2 (i) y = f(—=) BERK.
FE K PR A 2075 4 5 AR ORABL A5 R/ IMEL R A AR DL ST 2 iR T 7

Z Answer:

(a) On Diagram 1, sketch a graph of the curve C' with equation y = g, xz # 0. (2) The curve

6
-9’

C is transformed onto the curve with equation y = x # 2. (b) Fully describe this

e
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transformation. (2) The curve with equation y = x # 2 and the line with equation

y = kx + 7, where k is a constant, intersect at exactly_tvgo points, P and Q). Given that the x
coordinate of point P is —4, (c) find the value of k. (2) (d) Find, using algebra, the coordinates
of the point Q.

e (a) R 1 E#izk ¢ 5 y = g, z #0) D’JT% (2) Hizk C #WeAHNTTIEN y = %
(z#£2) P&, (b) EEMBIXN L. (2) HENy= —— <x #2) MM&S TN y=ke+7 (k
NEHD WEEBZLT PoQ Fir. CHE P JJTJJ —4, (c) K k HIfE. (2) (d) HABTTZER A

Q HIAEFR.

Ioiv
& Answer:

4.5 Stretching graphs h{#5E4F

P SRS R A B R A 5 IR AR FE [ EERERE « £, BRI, — I ahtEdh, #FH%

5FmEIEFERK. Pl ik 20015 parallel to the y-axis / parallel to the r-axis, Z>iX¥:

FJEEAE .

o y=af(z) (a>0): FITF y MFANBES factor a; a > 1 Fifll, 0 <a <1 K4, a < 0 &M
KT o bR

o y=fba) (b>0: FIFF x R factor % b1 R4, 0<b< 1 ifl

o #ZILXER: y = f(2x) EEESE factor 25 y = 2f(x) BIMFAH factor 2. MNESEHE I

o AEHE BT AUIOREAEE (BT B lE)— LB G (u,v) — (%,v) 5 (u,v) — (u, av)

o FARAPRLENAE R 2B, VIR, RIRF)E CARBONIERD)

o ARG S S VISR AR CEAHAT Ty B, (H 25U I 42 75 1 Hh 1) A0

o MIEFRIAIEMR: Stretch parallel to the y-axis by factor k / Stretch parallel to the r-axis

1
by factor z

P
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FEFR RRSES ERRE

MAE ik FEE LRI

y=2f(x) “PAT v BihiH factor 2 Stretch parallel to the y-axis by factor 2

Y= %f(x) FAT y BESE factor % Stretch parallel to the y-axis by factor 1

y=1f (g AT y Bhbif factor 2 (KiAk  Stretch parallel to the y-axis by factor 2

FRAEPRE)

y = f(2x) “PAT x BhE4E factor 2 Stretch parallel to the z-axis by factor 2

y=f g) AT @ iR factor 2 Stretch parallel to the z-axis by factor 2

y=—f(x) KTz #iAH (factor —1) Reflection in the z-axis

y=f(-z) KTy Bl Reflection in the y-axis

R oREL Rt

f(z/2) 5 f(2x) BB MARAR RS (A B, hoff); JE#E AR —3 (AR, K
)

2f(x) 5 f(2z) HIE PARFR BRI JFEEIBARAA . FFE “ 2% 27, (ERHARRE

REEHERE T NIERFE TS HESRE) x B FES5I3) y Bl

“factor” M1 PS5 E45 5 factor; EHRBETE stretch, B 7H:5Z factor MTT
1 f¥) stretch iR

Figure 4 shows a sketch of (i) the graph C} with equation y = 22 (ii) the graph Cs with equation
y = 12 — z. (a) Describe fully the single transformation that would transform (i) the graph with
equation y = x onto C; (ii) the graph with equation y = —z onto Cs.

s B4t () TERNy =22 FEKB C1 5 (i) TR y=12—z WEE C, MEE. (a) TEMHR
(1) TNy = MEBRRS] C) ITRNHE—2H, (i) {E78A v = —o FEGEHRE] C, iR r S
— A

Z Answer:
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Figure 1 shows a sketch of the curve with equation y = f(x). The curve passes through the points

(—1,0) and (0,2) and touches the z-axis at the point (3,0). On a separate diagram, sketch the

curve with equation y = f(—3x), showing clearly the coordinates of all the points where the
curve cuts or touches the coordinate axes.

HC: LR y = f(z) Bz E. izt s (-1,0) 5 (0,2), JFER (3,0) &5 = FhiAl
Yo 55— KB EEHB RN y = f(—3z) WhZ, ERER S AR R AR 52 SR DIAR I A AL R o

i
2 Answer:

19 i

Figure 2 shows a sketch of part of the curve with equation y = f(x). The curve crosses the
y-axis at the point (0,8). The line with equation y = 10 is the only asymptote to the curve. The
curve has a single turning point, a minimum point at (2,5), as shown in Figure 2. (a) State the
coordinates of the minimum point of the curve with equation y = f (Z) (b) State the equation
of the asymptote to the curve with equation y = f(x) — 3. (c) Sketch the curve with equation
y = —f(x). On your sketch, show clearly the coordinates of the turning point, the coordinates
of the intersection with the y-axis and the equation of the asymptote.

i B2 TR y = f(x) M2 —o 8. Zh&AE v B (0,8) &b y BifHAE. HEZ
y =10 R ZME— g, &R A —MEA, BIFE (2,5) Mt/ MER, WE 2 k. (a) 5
FEN y = j(%) 2R R M A AR o (D) BHTFER y = f(z) — 3 IR BIBHER AR, (c) B
Tty = —f(x) B2, 7EE EIE RN HRIE S ARNR . 55y BAS SO ARAR DL SO 42 77

i
& Answer:
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4.6 Transforming functions E{&ZT#EE

NS —EN, P1 RAPEHE. (=) THREMNEGAEML CREHE; (Z) THRENZESE

NMEHERNRR. WIEHEEMR (4.7 P, EHE% “HBHrERANA. RARL” X—FE[H

EFNE.

o BM: y= f(kx+m)+n FTREERER (B 5FE (m), BHEFE ()

Wk GEHETTRAEAR): SRTER, BRER, sERIRS

o fFS: k AM = WMET y S n Nt = MEINOCT o Bl

o A E =0 BEHTREMEZSELZNATE - SWNEF - KEHEE

o A f(x) =Va 2K, BG5S %A MEML ] S THRAEp T ik E R E £

o EARBRIIFNMY: y=f(z-3) 5 y=—f(x)+6 ZMH, HI7 Notes &5 Al 1 H AT
=X

o LRAFRULARITEE (v,y), HHPA R B L5 FEsk ih 2k 7 fEs ]

AR EATBRIIRMS X R KERIE

S BhE

F—5: RAHTH oy = fkx+m)+n FH ks me n ZADBELHR, 53 H%F N H 4850
AR AN IR 4

=, HEFLE B (u,0) B (% v—|—n) (X RAEOAR)

F=2: FlErAR Z k< 0 ] minimum 5 maximum Bt & n B2 N2ERURAR

FE: SHIEKIS S RS B — gk (BEZL) HE, WirkE

FHE: ENEHOEXT FABARGIR . fF584 S B IEFRR, FEACRMAL IR

FTARFRATNRISER: HE ERARER N 2 FAEHE kr+m=u, WMu=Fkr+m, z= %; 9

AFFEREAE v+ n. BT (u,v) — (%, v-l-n) -

<h=
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20 f5llgR

Figure 4 shows a sketch of the curve C' with equation y = f(x). The curve C has a single turning
point, a maximum at (4,9); crosses the coordinate axes at only two places, (—3,0) and (0,6);
has a single asymptote with equation y = 4 as shown in Figure 4. (a) State the equation of the
asymptote to the curve with equation y = f(—=x). (b) State the coordinates of the turning point
on the curve with equation y = f (%) (c¢) Given that the line with equation y = k intersects C'
at two distinct points, state the possible values for k. (d) The curve C is transformed to a new
curve that passes through the origin. (i) Given that the new curve has equation y = f(z) — a,
state the value of the constant a. (ii) Write down an equation for another single transformation
of C' that also passes through the origin.

s B4 itk © (TR y = f(x) WEE. ik C R —ME A, BITE (4,9) LMRE A R
EARFREIARZE T WAL, B (—3,0) 5 (0,6); %K 4 FiRf —%#iisk y = 4. (a) SHITERN y = f(—2)
I AMEE AT, (b) SR y = f(T) MM LRI, (o) SRR y = k MEA
5 C ZTWAMAFEIM S, Sk MATReE. (d) ik C #RA—Fd 7 Amdh 4. (1) SRvErthZm)
TR y=f(z)—a, SHE o ME. (i) 5HIE C 2R — Wi 5 ih 4 o — A7 i

b,
Z Answer:

21 {570

Figure 5 shows a sketch of the curve with equation y = f(z) where f(z) = \/z, x > 0. The point
P(9,3) lies on the curve. (a) Sketch and clearly label the graphs of y = f(2z) and y = f(z) + 3
showing on each graph the coordinates of the point to which P is transformed. (3) The graph of
y = f(2x) meets the graph of y = f(z) + 3 at the point Q. (b) Find, in simplest form, the exact
coordinates of @), showing your working.

i B 5 TR y = f(z) (B f(z) = Vo, x>0 MliZEE. & P9,3) fEizith4k b (a) H
HIRERANE v = f(22) 5 y = f(2) + 3 WG, JAERKE LR S P BB 0 S Ak br. (3) BIE
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y= f(2r) SEIE y = f(z) +3 X T Q. (b) 5B, R Q MIRFHTALL.

i
& Answer:

22 {5
. 3k . .. .
The curve C has equation y = 57 x # 2k, where k is a positive constant. The line [ has
T

equation y = 12 — z. (a) Sketch_a graph of C. Show on your sketch the coordinates of the
point where C crosses a coordinate axis. (3) Given that [ is a tangent to C, (b) show that
k% — 15k 4+ 36 < 0. (4) The line [ meets C at a point P. Given that P lies below the z-axis, (c)
find the coordinates of P.

e MiZk C TN y = . ikzk; (v #2k), Bk AIEFEH. BLIWTENy=12—2. (a)
C MENG, £ Ebrt C SHFAARAE 85, 3) 215 C MYl (b) iEM k? — 15k + 36
4 BEXIS5 CETEP, B PEzHEN, (c) R PR,

1] H
< 0.

0,7
Z Answer:
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4.7 HwowE: ZRERHY [ FHFEEE | SEHRBLLITERE

wowE wowE: ZIREY [FFEE | SERRBANLILHATERE

— ZXREY [FFBE]: AROER—QERBNEFFELE, ROLEIGRE « M0k
ITAHRIER I E . P1 RESRIREER AT ICAT Ui, eI AT 4 ——BE -

REVFETS BH AMTEHRIA

(z —a) 1 (&) crosses the axis at z = a (Fid)

(x — a)? 2 (48 touches the axis at z =a (FV], V)7 X[E)D

(x —a)? 3 (&) crosses the axis at z = o (Fit, HERZE, #57%E
(a,0))

(x —a)? 4 () touches the axis at z = a (FHY])

BHEWN: HHRE A Bl K, AESZaEXB—aRIR], AomsskRegyy Bk, [
#1157 (crosses / touches) WAFUERE, X AME— Rk WAZHE: f(x) = 2(z+1)(x — 3)?
£ o =3 425, 5 crosses ¥ 0 47, 5 touches 137> (2021 4 10 H Q6(a) HAX—
76

Z ERERESITAERES: WaENEERE P1 fik = ek UK E PERER, FREER)
EMEMRE TEMAE, SRS 7

1. WmRITAH: a> 0 NEGBEALATERSA L, a<0BEALLERSAT. Si5EERZ a positive
cubic curve in any position (E{ negative cubic curve), B4 Notes i X: “Negative
cubic curve in any position. Must have one maximum and one minimum”;

2. RES: ZXMEBHRNE— maximum 5— minimum; #& o > 0 M maximum 7
Al (x 258N, a <0 N minimum 7EH;

3. Rm: f(0) =0 WEEFEIEL; 28], B Notes )i “passing through (not touching)
the origin”, HPH#f “The origin does not have to be labelled” — & s ARt A7,
{EARES R N

4.z BEE: ZAMARE A, W(2,0) 5 (-2,0), 5 2 =25 » = -2 ##E%, HAREY “F
i B9BEF——F /7 Notes JiiX: “Must cut so extends beyond the z-axis from above

or below but not a turning point”.

BEEMSEN: 57 Notes A — KM EZ 1)1 Bl — “If there is any ambiguity, the sketch
takes precedence”’. EEEMPIRIILFRHAREEETE, REANLEERE. FrLAiEE—E
BLEN, AR ST ANRG

=, BEEY: ZFKA%, — MBS EIECSRI AR S, B4 kPR
S5 L, SR
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ZEWIE KiE MRk
I E T4 S =0 the asymptote parallel to the y-axis
isz=a
i RtiBlR x — +oo; B “THEERLUDEE  the asymptote is y = b
R W
z W 4y =0 CHEIEHEER 15/ —4)  the 2-intercept is (%,0)
y B 4z =0 BEHIAEERAF/E)  the y-intercept is (O, g)
1

ﬁgﬁ:ﬂﬁﬁﬁﬁ%ﬁﬁmﬁﬁWFi%%Q%ﬁﬁﬁﬁ%%x=£%5&—%ﬁ%ﬁ(%%

1 H Ql0(a) BEEFXA) . MAZARRER: yv=Fk Ata2/KPF#insd, MZK-Fas iR

3. K “y=k S TR Bk JEEN, @B MaERmHpR (2019 4 1 H

Q%wo%mﬁﬁzwi£i+b%5i&§mk\mb%ﬁ%%ﬁ%%,%&mﬂﬁmﬁﬁ%

A (W x=0. z=affii. z — +oo),

M, A1 PRELSLH: BEREXHTS Notes 2 Pearson H 5 Mark Scheme H15 {4 ik AH

KK Notes JRIHEXE, BREERMASHE:

e [ Negative cubic curve in any position. Must have one maximum and one mini-
mum. | (=2 — PR — RN

e [Passing through (not touching) the origin. The origin does not have to be la-
belled. | G R gid-MY), JE AT AFR)

e [Cuts the z-axis at z = 2 and z = —2. Must cut so extends beyond the z-axis ...
but not a turning point. | A2 H 2 41 JENAE &

e [ Allow away from the sketch but must be (2,0) and (—2,0). If there is any ambi-
guity, the sketch takes precedence.| (A5 XTHIAT, {HEEIL)

e [Condone (0,2) and (0,—2) as long as they are in the correct positions.| (y #IE
s, AL E )

BiES—aE: RENGAX, LFREL. EEEfE. =FHHR—, KTHEA.

1 DR

Figure 1 shows a sketch of the curve C' with equation y = f(z), where f(z) = (z + 1)?(2z — 3).

Describe fully the shape of the curve C' at the point where it meets the y-axis, stating the
coordinates of that point. Hence state, with a reason, whether the curve has a point of inflection
between its two turning points.

s B S O TR y = flx), H f(x) = (2 +1)2(22 — 3)) HIHEE, TEMRME C £S5 y
HAZ RALHIAR, B iz s A8 bR . JEEUI T OF g B D dh S AE MR R TR 2 5 A 93

#5
Z Answer:
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2 MRS

A student sketches the curve y =

5 and writes the following four statements. Identify the

two that are incorrect and write the correct versions. (i) The vertical asymptote is y = 2. (ii)
The horizontal asymptote is y = 0. (iii) The z-intercept is (O, —g) (iv) The y-intercept is
(0,-3).

HOC: JEfR] S A y =

. ﬁ 5 JESNEUR I, i P RS EERR IS IEB A . (i) T EHTE

%%y—m(mm¥ﬁﬁ%%y—mﬁmx&ﬁ%cxZ)(myﬁﬁﬁm,wo

Z Answer:

4.8 HHWE: TRINF. XAt XEEXNRE—5E
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WoWE EHOWE: TRINF. XEH. KBEXWGE—5E

—. EATHRIIARE: SHREHN, EHPAEBEBILL y = f(ko+m) +n 0N = METH
RV, MR

s 1R E%

k AT (k< 0 Mt %ﬁ%ﬁ%%
MET y BRED

- BT %%%ﬁﬁﬁ%%

n 15 TR AR EL BN 1

BL AR FE LA (u,v) R A <u;m, v+n> o XA AE A E )L AL B

. RTAFEBER 2 MAR m: FNGRCEL KA, f(kz+m) = f(k(z+ 2)) A 2&brifk
B #l: f2x—4)=f(2(z-2)), BEMMERMCERE -2, AR —4.
IFFABER]: 48 f(kx+m) REL “He R m B, b br o 5 %er (#85) 5k -
GPe BRIE: BRFERAFRERR f(k(z—2)+n), B5E o WRHESGFLH—H TR, I
Bt T HIEH. 0. kmAkMERNGERSEE, BENEMTRE, B “EREHN7. &
RAH s kin] «JEE R AR, BB SeN PR, PR RS, SRS RO [ 48
= TR EARXETRR: AMEREZER P AARRR B R EREEE, FEHE. DA
RENR 7 o A5 V2

u—m

Tk %ila] WM ENESR

AR A Translate a units to the B{i# « 55[E
right /left

IR 2 Translate b units upwards B b 55
/downwards

) &P Translate by vector (p) AN EHES H

q

N EEVALE Stretch parallel to the y- {EF% + factor
axis by factor k

AEEOAL Stretch parallel to the z- {EF%H + factor
axis by factor k

J 5 Reflection in the z-axis / K&3#H
y-axis

1. BUSHFEEB—AA. A5 “translation” BAE “stretch” — NG ——BE 477 mUER
AR, 02023 4E 1 A Q7(b) I Bl Zrail “mm” 5 “HAE”7,

2. ERHW IS . “stretch by factor 27 AEH#, “stretch parallel to the y-axis by factor 2”7 &
o

3. BT stretch. H 53 factor N T5ET 1 B stretch ik (2025 4 6 H QI(a)(i)
i, “y =22 MX y = & PAT y BB factor 2”7 BAAXFHEIARIR) .
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= XRHE: RECENR S + BRERN=% RECE (D)

LA, FenttEs, BHK F(z) =0;

E a3, 2t WEHIt v =2% QF& u>0) FFIK;

HEHANR A =0 — dac;

A A =0RIGFE, #IGFELESEETB, BBAW A MRS,

BRSO ESTFX 8], SmaFrFR “EYERER S RE I — S5 A58, 4

i ) o

Bl&:E (Z&55): @l T A S RO e mE.

o BUKF&EMZEMNRZR: v=F SHE)UAN A, HiE b FYEEE SR LB (2026 £ 1 H
Q5(c): W/ME 5. BHIZ y =10, WERN 5 <k < 10);

o WBREHLKEMEMTR: v =a HMEZIIA

o FERBITRIR: WA R —B o XA LA TARRR, WHEZBTEAS s

FEsE:. OBEASHFRHAY, NEHFASEMREZHE Y OETSEEERS, Al

CHE AR BHEMRL A =0, UGRHE .

M. XiE5H KRR E X #ER P1 ARAEEE X, FHREGREANSFHRE (W49 5

A UGB . bk e LS 5A =M, BRI

oo e =

AHEZET 2 E45

KAET 2 ML Z MR g(z) < f(2) < h(z) (—FRRERIAFR, BFIARD

X35k

fH 2 — {001 Y [X 35K y

BEFW (RE 2z D a
FiLs {r,yeR: ...}, BFRFIFAM N &EE, BTER U

=EWBHE (FJ7 Notes J53XH0):

o e R RE 2 T y: B 7 Notes 5] [Inequalities cannot be in terms of R/, ¥
Zar#H 0;

o ZEAFRNMLIA N: B Notes 5 [ Withhold the final mark for use of “or” or UJ;

o IMABMAHBAHELESRE: g(z) < f(2) 5 g(z) < f(x) Z—HA Al 45,

1 B TRE

Figure 1 shows a sketch of the curve C' with equation y = f(z), which has a minimum turning

point at the point (—2,4) and a maximum turning point at the point (6,10). The line with

equation y = 7 intersects the curve C' at the points P and @) as shown. (a) State, in the form
(a,b), the coordinates of the point on C' which is transformed to the origin by the transformation
y = f(2z —4). (2) (b) Describe fully the single transformation that transforms C' onto the curve
with equation y = f(2x — 4) + 7, giving the direction and the magnitude of each part of the
transformation. (2) (c) Show that the region R, shown shaded, lying below C' and above the line
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y = 7, can be defined by the inequality y > 7 together with one other inequality.

i B 1At ¢ Uikt y = f(x) BIBE, MRS (—2,4) BUR/ME . 725 (6,10) AEHUR K
. HZ y=7 54 C ZTERE P. Q Wr. (a) H (a,0) MEXSHE C LWL y = f(20 —4) &
NIR R AL RR . (2) (b) TBEEHRIE C BRI y = f(2x —4) + 7 W Z A, FEes & —i
SFITTIRE KNG (2) (c) WEM: BIRALT C F7. By =7 ETRIAEXE R, WTUHEAENy>75H
F— R AEARILFE Lo

Z Answer:

2 BUEZRS]

A student uses the following method to find the range of values of k for which the curves with
equations y = 22 + k and y = 2z — k do not intersect. The student writes: “z? 4k =2z —k =
2 — 2242k = 0. A =4 — 8k. So for no intersection k < 0 and k > %.” Identify the error in
the student “s reasoning and write the correct range of values of k for which the curves do not
intersect.

WS FEFRZSHW R R y = 22 + k 5 y = 20 — k AAHZH k FEH. ZF%5EE: “2? +k =
20—k =a? - 2042k =0, A=4—8k. FIAAHZR k<0 H k> 37, fRHZFE I WER, IF
5 H T ZEA A K B IR A HE G

Z Answer:
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4.9 HowE: HEGBREAFAESECEE
wowE wOWE: HERRETFAESSEER

— BERZ: EESMEMEE P “HEEAEN KSH” 1, FEREG MM, H
B RS F) 58 A AN

[Bl3%& FIHE BERES

AL/ AAEY] (no intersec- A < 0 ZHMFAXEHE G AED
tion)

Y] (tangent) A=0 ZHIBRME

2 FH 15 (two distinet points) A > 0 ZHFAXEHE CGrm s

y =k SHELH A | B2b— HENEEIZNLIREE XIA); s 15 AN E AR B R M ke

RREHN—A: HZKkTE A >0, THIZKEE A <0, BYIKEE A =0, FiESH K2

WE—A, HARER ARG .

. HEEEAER: ZRITESinaPEM 80E—: KFELIZNBIREE. EHH “y=Fk S5l

2 C ZXTMWA, Kk BVEE” B, ZR2SMEPBIRHBUETEHE, Kifimgm SHAs%s MNiE.

FREAR :

1. NEER BB REESEER (RE R,

2. WHIKFHAL v = b (FHAFLE);

3. B k FTRE AL, MHLEMERTTF—, AE “Pia”: & k STHNELm
AR, MEZS A

R (2026 4F 1 H Q5): BAKAL (2,5) 45 Rl 5, #E4k y = 10 45 tH B3 10, # 5 < k < 10,

PRim A& ME-

AT BEZISHELISER. @HN “c=a SMEZTHA” B, WEERHMLE o E65

HAF MM B S s AL B 530k — A

BUES: XEBAFRHEA. W 4.8 I

im RPEME R R

15 mREREE
HASMERY (M) Fmss GRAS s SEfFE)
HEMRREL% (FARD EZME

FEAESR < i A

JFEAESRE < P& ity

= SECCEMNTEERRR (RIPHTER) £—F (5ED M1): LW, kenbtk
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R, SHET 2 M. 82 (534D dM1): B az? +br+c=0 EERIK, &H

TCEO. B=H (Fi&ES M1): 4 A=0KRHBIEFE GHUINMZEHD. EFMUE CEHS AL:

ESHEIL G FE 7 B, BBFIW A 5. BRP CEMS AL): SHSHEH, BHED

mEENE. BEaME: W MEESEX BN REREETTRE, WIES5 1RO,

SRS HRE CkAERLFEE):

o HITHEFEHEAN M 53 (T7ik5) alx Mg —. =8

o IMFE—Msh M1 3¢ A1 (2024 6 A Q8(c) F “A=0=A=4" 24 M1, T “A>0" %
B1);

o RAJEHZ A1, HHEILHW Al cso (ERATMHILHIR).

Eit “F—E5EFRE” MNERS: ERIEM 2 ASFENEmES L.

b, NSk T =

1. RAEEIRAAIER. PH W “state the range”, B 7 Notes # 7 ZK “giving a reason”.
£ /bE—4%] “because the discriminant is negative” B¢ “as the graph shows”.

2. it u=2? >0 BIBRH|. BRRERBITRESL, EHBERERZ A

3. imm AR, MUINSHERE “— DA FBER. NEE “WNER” KL,

4. KK TRIEH « B, RSB G EEAE, A o DRETERIM, DAHRR.

—ANERE: FESE “BHXR”, #RoR “EER, RE=N% “EEH7.

1 DR

Figure 1 shows a sketch of part of the curve C' with equation y = f(x), where f(z) = 2® — 6z +2.
The curve crosses the y-axis at the point (0,2). (a) State the number of real solutions of the
equation z® — 6x +2 = 0, giving a reason. (3) (b) The line [ with equation y = k meets the curve
C. State the range of values of k for which [ meets C' at two distinct points. (2)

s B 1 Athd ¢ Uik y = f(z), Hi f(z) = 2® — 6z +2) W—faEE. thEE v f B
(0,2) &5 y HARAZ. (a) WIATTHE 2® — 62 + 2 = 0 SEHURNMEL JFUIEE M. (3) (b) TN y =k 1
HZk 1 Mk ¢ M52 it k MBUEER, 15 ¢ ZTPHAMARRS. (2)

Fobiv
% Answer:
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2 BUELS]

A student is asked to find the range of values of k for which the curve with equation y = z? + k
lies entirely above the line [ with equation y = 2z — k, and answers: “22 4+ k = 22 — k =
2 —2x + 2k = 0. A =4 — 8k. For the curve to lie entirely above the line, A < 0, so k > %.”
A second student writes: “k < 3.” Both students lose marks. Explain what each student has
done wrong and write the correct answer with full justification.

WS ARG ERR K VaE, R y =22 + k MRS TN y =20 —k MEZ% | L7,
b “2?+ k=22 —k = 2% — 20 +2k =0, A=4-8k. B EEHL L), & A <0, fibh
k> 17 BOAIFYE: “k< 7. WALFESEERS T n Ui & BEEEmE, S5 HERSREEE
M.

Z Answer:

4.10 ESfHE: RBRPENE. FEME. FRYEEGR. TR

EefiE ESf6E: IFRET. FEt. FEREEK. R
AH A RMEAE: IMISEREMENER AR M OMES, BRNEd£8Ed, mA

EEHSEM. NN RRIT:
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AH A RRE EMHTHA P1 WNE R
E—EIUE 4.3 By = 2 WEIBREWR, 2 o > 0. 4.2 FERHEEE (a=-D
o < 0 PIRERR
E— 4.2 RBHIRYE O AE SGIER RIENE, A G 4.1 =IRPR UG B DB AR 2R

L
WE— 4.3 FEMES T STEA KT y . RTHEL y= 4.6 f(—2) KIRH. f(z) 5REHH
o FRIRFR BEBRT y = o WK

EFEMEME— 3.4 MEUNE  y = fz+a)s y= flax +b) B 4.4, 4.5, 4.6 RHLHIH
Z 5% 23

XBLEe: ENPAERESEGER L P1 #AERSG, HIEMENEERNTE L—P1
AR BRI R R, AR EH K .
ER#ES P1 ZEXMALER

iR E A% P1 &R

R Hiffy = o Bsfits, BG4 R  ZERBSHENEZ A UHEGEBR LN 2R
=H

R SR “HERE” B S E PRSI KBV B AAFR: “a maximum at (4,9)”

AT YRR 5K S5 FF) E FORA f(—2) RERSERLIRSENLL%

P R AT Y6 RPFER: “f(x+2) 2AK 27 ERBINAREE, HERHRECEERR

WL 2% RAEy = LAt —A)“ TIREGR "  ZERPEARMAGIERIR 5 LB (FEEH /K

T A o R R — FRRAE, HERAHSHRE S

P1 FSMER . EABEMBEESH S LHNENS

1. SRR EIR RO E MR : [ N 3 =0k 0 3 R IR S R X i, IR RS “— 1 max-
imum — minimum” “HFEFM@BE" XLEKIBS. P1 HEEE, mHERNSE (BT
Notes: “If there is any ambiguity, the sketch takes precedence”).

2. HTHERFERRIAN: EARZER “GHEBREAL”, PERRERKFFHRE: PLF
1] “Write down an equation for another single transformation”, Z/RBE2E—NHEZHE
BIFFFE (4 2019 4E 1 A Q8(d)(ii))-

3. AMAZEIIIES: EN U “TLREa”, Pl Z3K the asymptote is 2 = a, AABHE.
BAB, FLiRHARE.

4. “fERRA” BISHCeE: EAEPIRDRGYE “HIE/AF 8 /fa— A7 =Mk, PL el
RMSLH R, ZRITIRER BSE&IHUEH L7 M .

5. BARSTRRNEBRTE: BN RAERAEZNAN, P1 TTESMMEREREHSHEAEF,
T, AABRXILAEE, S—DEEEZ—1 M 7.

KERNENFENEN: CEN “®EE7 ©IRT g S EuE 7, RE A R 1
B “ A RS A7, BEEN “FEE” KRy “SeliihriE i A AR 7
— X =2 1E P11 K

AEMAIAERTIRHN =118
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L HIBIR: NH A RSB 2.2 SUEBESMAGIHE A = 52 — dac WEFHE CHTR
FIANSE, IR/ SRIRED. P RIS M sk 2 38— 3

2. BRFTSE SRR RHZME. FINFAE S0 A FB, TR 3 “PLRIAEN S A,

3. BBMEGRTHMAR: ERIELE— 34 (0 y = flox+b) BAH, WEEMTAT 44-46
H A 15 7«

1 RS

1
Sketch the graphs of the functions y = 2% and y = — on the same axes. State the equations of
x

the asymptotes of y = % and describe the position of its two branches. Hence state, without
solving, the number of real solutions of z? = %
s R RPEL y =22 5y = % MEE. Sty = % I 2 05 R I 4834 6 1 2% 73 ST
BRI, W) 0 =~ MSHR

i
& Answer:

2 fELRS

The graph C has equation y = f(z) and passes through the points (—2,0) and (0, —5). The curve
touches the z-axis at the point (3,0). Sketch the curve with equation y = f(2x — 6) + 1, showing
clearly the coordinates of the points where it cuts or touches the coordinate axes.

i B C TN y = f(z), B (-2,0) 5 (0,-5), JFER (3,0) &5 « HiARY). EHITREA
y=[f(2z—6)+ 1 MLk, IERARHE S AR HAE AC SR DT AL AR B o

Z Answer:
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4.11 EPHETME: P1 EfioZ + EHER

FRYIH 2019-2026 & P1 HJE T8 4 &% S ESEN, 27 8. ERAE: RE 45 8P 5kt
RRRICMEE R 810 18 (S EUINEE ), ERJE MR C BYtEBABRIZ 8 & 3 —4Fnid 3¢
B ARIAE., THRINFE, TESECEEE. AU URE: T HEARZRS K ERA LB,
KRR ESE (crosses / touches), HA%FIZERE . THEASHREMASHE., S¥eERSFAE
EiX Yk,
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IERFEBEN (F5 -1

R -

)

=
=

7ME)

B R HE

RRN

TH

EfGEHREE

1941 A Q11 (12 4
20 4£ 1 A Q10 (8 41
21 4 10 H Q6 (10 4
23 4E 1 H Q10 (10 43
24 4 10 H Q4 (10 43
26 £ 1 A Q10 (8 41
26 46 H Q6 (7 41)
19 410 H Q6 (8 7
20 /£ 10 A Q7 (11 4»)
21 4£ 1 H Q6 (10 43
23410 A Q4 (7 4
24 %1 H Q7 (941
24 410 H Q6 (9 71
254E 1 H Q7 (840
25 4 10 H Q6 (9 41
26 £ 6 H Q10 (11 43
21 £ 6 H Q9 (741
22 £ 1 A Q10 (9 43
24 6 H Q8 (741
2246 H Q4 (6 7
23 %1 H Q7 (10 4
25 %6 H Q9 (10 4
1941 H Q8 (64
20 4 10 H Q5 (9 41
21 410 H Q9 (9 7
24 F 6 A Q3 (64
26 £ 1 H Q5 (745

1 BIURZ

L

& Answer:

x

which C7 meets C5 at 4 distinct points.
s WEE Cy BTN g = o4 — %) (a) WM Oy IR, 7t S AR SRR . (3) 2R Cy 1
FEER y = 2, Heh A NEAL (b) W Cy 5 C AN @ AR TR 20— d2® + A= 0. (1) (c) 4

The curve C; has equation y = z(4 — 22). (a) Sketch the graph of Cy showing the coordinat;l:s

of any points of intersection with the coordinate axes. (3) The curve Cy has equation y = —,
x

where A is a constant. (b) Show that the = coordinates of the points of intersection of C; and

C, satisfy the equation x* — 422 + A = 0. (1) (c) Hence find the range of possible values of A for

)
Mok A WHUETER, 1 O, 5 Co 1835T 4 ARRE AL
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The curve C has equation y = ﬁ (a) Sketch the graph of C. On your sketch you should
show the coordinates of any points of intersection with the coordinate axes and state clearly the
equations of any asymptotes. (3) The line | has equation y = 4z + k, where k is a constant.
Given that [ meets C at two distinct points, (b) show that k% 4+ 16k + 48 > 0. (4) (c) Hence find
the range of possible values of k.

s #E C TN y = ﬁ (a) HIH C EHR, FEE AR S AAPRIAS S AR, JFIE RS AT
BT T2, (3) B& I MATHEN y =4+ k, Bk NFEH. CHI1 5 C ZTWAMARPA, (b)
WEBA k2 + 16k + 48 > 0. (4) (c) #5LR & Byn] se BUE TR .

Z Answer:

3 HERURZ

The curve C has equation y = x # 2k, where k is a positive constant. (a) Sketch a graph

3k
x—2k’
of C. Show on your sketch the coordinates of the point where C' crosses a coordinate axis. (3)
The line [ has equation y = 12—2. Given that [ is a tangent to C, (b) show that k% —15k+36 < 0.

(4) The line [ meets C' at a point P. Given that P lies below the z-axis, (¢) find the coordinates
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of P.

e ek © RN y = % (x#2k), Hh kb AHEFH. () @l C WEG, ERERE C 5
T AFREAT S AR (3) B I HFEN y =12 — 2o BRI 15 C YL, (b) iEM k% — 15k 4 36 < 0.
(4)HL I 5 CcxTH P, B PALEHTN, (o) R PR,

i
& Answer:

4 HEUR%

Figure 5 shows a sketch of the curve with equation y = f(z) where f(z) = \/z, x > 0. The point
P(9,3) lies on the curve. (a) Sketch and clearly label the graphs of y = f(2x) and y = f(z) + 3
showing on each graph the coordinates of the point to which P is transformed. (3) The graph of
y = f(2x) meets the graph of y = f(z) + 3 at the point Q. (b) Find, in simplest form, the exact
coordinates of (), showing your working.

i B 5 TN y = f(z) (i f(z) = Vo, >0 WH&ERE. & P(9,3) fEiziHiZk b. (a) H
HIHERINE v = f(22) 5 y = f(o) +3 MEIMR, FFERKE LA A P #AR B0 s A8 hR. (3) BB
y=[f(2z) 5EB y= f(2)+3 T H Q. (b) EHMEL, K Q MmEEHRHIIF.

Z Answer:
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B%#%E{& Straight Line Graphs

AEFIE

A Pl BM—F [ B—FARGARANEE | ez L. 5 1FE PL AR 15 8E
B, DAY FT5EER (Che) M 10 &, 5=92=, HL&HENER (C5b) 2 1E,
PIRAEERS (Chd) 2 38, y = ma + c MEENH (C5a) 118, MMESETE 5-11 R,
HNFESEGESE [ ASRN. BEHEL

KREAZFZFAEERKE, HoIEFT N

HE—: REIETFFE] . m= %, FOIRKE AR . FINARHR, PRI RT St . oK
P RAIRL RS, RIENEFERDR (o MRS E— D, IS EE—ERNE, 5 —H TR BH
2% v =a BREPE, XE—NHIH, BLIAHLE,

BREZ: BEELER, NENERZE -1, T2 +1. EAEME [REFELRFAEE], PLWE
77 Mark Scheme HEE my x mg = —1, X5 —Higk, EEMTR T T, BEEHT M
35 A faeERiEsk.

HE=: BEEfAEN, MRERFTAKN. FA—KBELITUSK v =mz+c az+by+c=0.
MR, PR HEH RiZBmBEENFERL /7. i in the form px + qy + 7 = 0 where
p, ¢ and r are integers to be found K, 5% v = ma + ¢ BMEE 2 L 52 1EH, HAJgEEDR
F Al

AEN] 5.5-5.6 BT [HR0E ] mildt [BEaEE. BEAEMEE] 5 [ HBELES. &
BP0, HARTHREASH M oM A 7 ] WHREMERVEE: silUT2 TR, 5.7 2ENEMT
M, 5.8 RETTHBNFSHEEM.
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AEBITHIA Key Vocabulary

English ®&3Z 3z = P1 FHAE

gradient FE OE ms A m = 227 YL w5 Al the gradient
of AB nom

standard form — =R ar + by +c=0; MHZEK integers B DAZIL N EEEL
R

gradient-intercept form #FE y=mz+c; c BN, H7FS in the form
Yy =mx+c¢

point-slope form =¥ 5V y—y1 =m(z—x1); P1L AEES, BENEMAHER
5

intercept il z BIEEAE (a,0), y BEEEE (0,0), &S 525
BEE

parallel to FA7T H5€: same gradient, Bl m; =ms

perpendicular to ®EHT ¥|%€: product of gradients is —1, Bl myms = —1

midpoint o M = (%, #)

perpendicular bisector  FEE P4k SRS HEETHRAELNESL: KESHATESE
WeEA

length KJEZ LBEKENETHE; W the length of AB

distance between two s [AIEEE V(s —21)? + (y2 —y1)?

points

shortest distance B LR REIEZREEBRKE; &% 25K fully simplified
surd

surd = TN ky/m (m AE-FI7 B R34 P1 25K sim-
plest form

point of intersection = MBI AL P1 %4 the coordinates of the
point where ... meet

coordinate ARTR R (a,b) KB PIADNEERES, 2 (z,y)

substitute (AN AR H T2 B 7S substituting
ﬂZ replacing

area of a triangle =B —>< J& x s ALARE R making the method clear

5.1 y=mx + c BEERRIERS#HIE

T — (A EENELZ, #EEME SR y=ma +c. XE m 5 c NREFEEHRBWADFEE: m 22X

ZHEENRE, c 2CMNUEEE. P1 X NMEAIY/E the gradient-intercept form, ‘& 2% &= H I

LIES ¢ El’ﬁ%liﬁ—ikﬁfﬂ%ﬁﬁ\ KA APPATER. @A, M.

o RERIMEXRK m = 2O - (oA o0 RFRUBIRZE, HERELIRZE, FAINT AT
HU{E]

o RIERAMEM: m >0 ELHAL FEMSL L, m<0BBLEERAT, m=0MEKFLy =0

o BEHZ% v =0a RAME (gradient undefined), XEATME—HIHFII, FEEEEER y =mz +c

o PWHE: 2 2=01 y=1c, BIEZIL (0,c); B y—()ﬁx:—— (m #0)
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o ¢ MIUMESURRELZLS v M SHMLER: c =0 B HMCHELEE SR O

o MFAABREMELFEIT «— MFME (my =me) HYPHIEAF; BEH < mime = -1
o MR 6 (0<0<180°) W m =tanf, LA m < 0 XA, m > 0 XF R f

o WHHEM) H =at+b 2 y=ma+c W o REEKER, b SHRE (EHPEIH

HER HRSHHBEEER

EEZE R o) B4oH e EL TR
KRR m = %, SerEE the gradient of AB is m
2 — 1
KPR 4 x=0, BEEL the y-intercept is (0,c)
KA AR L y=0, fEmz+c=0 the z-intercept is (—<,0)
HIKF m=0, HEFEMy=> parallel to the z-axis
A H %”ﬂ,ﬂﬂ D= the gradient is undefined
HIFAT =my H el #e the lines are parallel
HITEH my X mg = —1 the lines are perpendicular
BKERR A y=ma+ c BFRESIE RAZEEW
az +by+c=0 AR b BB ey = —2a— 55 b BEIGUEES
c
b 3
2y =32z +38 PRI EIRREL 2: y:§x+4 Eiﬂﬁﬁ?, f£m 53
AR y—p =m@— HEZH m; 2 2=01Hc= e WA AR ERXT ¢
1) y1 —may
7 3t % = KRR m, BAARET  OURN S TSR
-
T — T !
X9 — I

A tree was planted in the ground. Exactly 2 years after it was planted, the height of the tree was
1.85 m. Exactly 7 years after it was planted, the height of the tree was 3.45 m. Given that the
height, H metres, of the tree, ¢t years after it was planted in the ground, can be modelled by the
equation H = at + b, where a and b are constants, (a) find the value of a and the value of b (4)
(b) State, according to the model, the height of the tree when it was planted. (1)

S R R . RN 2 RIS 1.85 m, AR T SEISMEE 3.45 m. DA H CK) R
JERVER ¢ Z AR R TTHE H = at + b @8, Hd o b HEE. (a) Ka 50 HME. (4) (b) BRI

R0 B IR T I Y B2 . (1)

Z Answer:
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2 filliEk

The line Iy, shown in Figure 1, has equation 2y = 3z + 8. The line [; intersects the y-axis at the
point P and passes through the point () with x coordinate 6. (a) Find (i) the coordinates of P,
(ii) the coordinates of Q. (2) Hence find the x coordinate of the point where I; meets the z-axis.
e B 1B [ RN 2y =324+ 8. HE L 5y WAL T A P, JFEERIAIR N 6 A Q. (a)
K (1) P AR (ii) Q WIAEbR. (2) #RIESR 11 5 o 358 SR AL bR .

Z Answer:

The straight line [ has equation 2z — 3y + 12 = 0. (a) Write down the equation of [ in the form
y = mx + ¢, giving the values of m and c. (2) (b) State the coordinates of the point where | meets
the y-axis. (1) (c) Find the coordinates of the point where [ meets the z-axis. (2) (d) Hence find
the area of the triangle bounded by [ and the coordinate axes. (2)

3 BTN 20 -3y 4+12 =0, (a) 1 KTRESE y = me+c KENX, SHm 5 c 1. (2)
(b) B 1 5 y WA s 8bRr. (1) (c) K15 o $sZ Siebr. (2) (d) FER i 1 57 A bR R E O =
R . (2)

K
Z Answer:
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4 R

The line [ passes through the points A(—1,5) and B(4,—1). (a) Find the gradient of AB, giving
your answer as a fully simplified fraction. (2) (b) Find the equation of [, giving your answer
in the form y = mx + ¢. (3) (c) State, with a reason, whether the graph of [ is increasing or
decreasing as x increases. (1) (d) Find the coordinates of the point where | meets the y-axis. (1)
HC B L A A(-1,5) 5 B(4,-1). (a) 3K AB HIRIE, BREMEE . (2) (b) K 1 KT,
LZREM y=mz+c MR (3) (¢) WEHIFAGHEEH: 4 o HRR, | MERRIEIERIER. (1) (d)
K15 y Mg fin s, (1)

Z Answer:

5.2 Equations of straight lines HZ& G &K

[Fl— kB2 Z 5%, P1 WS HSER#EEUAHARRES, e RigsEekas, il [F

Ak ] RS2 m. AT P W TMIER. BT, DL [ Az A —

Bl — kS .

o RIBX y=maz+c: EH. m BRE, c BYPHEE. @HU the form y = mx + ¢ HAIE K
LY ARG —IRAER tH m. ¢ BIFET
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—f&= az + by +c=0: @MHU the form ax + by + ¢ = 0 where a, b and c are integers K,
WITUE IR B I A R A

BRX y -y =m@—2): H [P+ —DRZE] BESH, £ y=mz+c WHEES
G 52‘_?;11 = e B TP HBESHL RITR S B

BHHER: KL y=0b. BEHZL 2 =a. BELIZESER y=ma +c, BRNEES z=aqa
FITERR: S ar+by+c=0 PATMNELHIEW ax +by + k=0 (k#¢);s 5 y=ma+c AT
U y = ma + k

i EELd: — K - FHEEER b fHEE —» —RAEmEER m N EH
2y

BEABAINTE: —HAZK integers I, RENFTAEE, HEHESH o >0 W (BITH%
a<0, H5K a>0 FD

FER BMERRNER SR

BEAHNER REBARKL AE
A R (z1,y1) PIRA — BIT — BB RNESBRERFT: 5 o =20 WIZHARBHAK
(72, y2)
— e+ —REE SRR o B - R ERRCURAE R
— MR az+by+c =0 [FRLL b — Rl Fb=0 MZHLREREL v = —S
FR integers M—M SR — FRSEE - RHEEXLEH
i LCSE
ERTPATTFOMEL ¥ a. b, HESHEEI ax+by+k=0Hk HERERE
L2 FRAESNE B
ax +by+c=0—y= by=—ar—c, MIAKE mz—%, ?}AEEEE?‘J—%
mx +c PL b
y=mz+c— ar+by+ [FF m WHEHEBIT € 2. yo EEEFK ax + by + ¢ = 0 WITF
c=0
RN — SR RN — 5 HEAMES—A K
5 {5l

The line [; has equation 3x — 4y + 20 = 0. The line Iy cuts the z-axis at R(8,0) and is parallel
to l1. (a) Find the equation of lo, writing your answer in the form ax + by + ¢ = 0, where a, b
and c are integers to be found. (3) The line I} cuts the z-axis at P and the y-axis at Q). Given
that PQRS is a parallelogram, find (b) the area of PQRS (3) (c) the coordinates of S. (2)
S0 B L RN 3 — 4y +20=0. HZ [, 5 2 55T R(8,0), H Io 51, FAT. (a) KR 1o 77
B, BEEM ar +by+c=0MER, HF av by c AR, 3) BEL L 5 2 W2 T P, 5 y 8L
T Q. T PQRS R FATINILTE, K (b) PQRS M (3) (c) & S IM4HR. (2)

Z Answer:

<be
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The point A has coordinates (7,4) and the point B has coordinates (2,0). (a) Find an equation
of the line joining A and B, giving your answer in the form ax + by + ¢ = 0, where a, b and ¢ are
integers. (3) (b) Find the length of AB, leaving your answer in surd form. (2) The point C' has
coordinates (2,t), where ¢t > 0, and AC' = AB. (c) Find the value of ¢. (1) (d) Find the area of
triangle ABC'. (2)

S A AR (7,4), £ B IAEFRA (2,0). (a) REL AB e, BREM ar+by+c=0H
B, Hdas by e HEH. (3) (b) K AB BIKEE, ZREEMRIEN. (2) 5 C BIBIRA (2,) (6> 0),
H AC = AB. (c) Rt f9ft. (1) (d) K=MK ABC WM. (2)

Z Answer:
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7l

The line [ has equation 3z + 4y = 12. (a) Write down the equation of [ in the form y = mz + c.
(2) (b) Find the coordinates of the point where | meets the line y = 2z. (3) (c) Hence find
the equation of the line which passes through the origin and the point found in (b), giving your
answer in the form ax + by + ¢ = 0 with integer coefficients. (2)

O B L TEN 3o 4+ 4y = 120 (a) 5l 1 TR y = ma + ¢ B THEREX. (2) (b) K
HHEZ y = 20 ZTRHIEFR. (3) (o) IRAME SRS (b) PHRAKELNITRE, &RE BRI
azx +by+c=0 KN (2)

Z Answer:

The line [ has equation 2x—8y+12 = 0. (a) Write down the equation of [ in the form ax+by+c = 0,
where a, b and ¢ are integers with no common factor. (2) (b) Hence find the gradient of . (1)
(c) The line m is parallel to [ and passes through the point (3,1). Find the equation of m in the
form y = mz +c. (3)

S BT BIEN 20— 8y +12=0. (a) S5 | FIHFETE ax + by + ¢ = 0 B TFHIRIEX, HA o,
by ¢ ALEAHEIIEE. (2) (b) #IR 1 RE. (1) () BE& m 5 1 FATHZE A (3,1). K m M7HE,
BREW y =mzx +c PR (3)

0,7
Z Answer:
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5.3 Parallel and perpendicular lines F{T5FH

AT 5 TEE AR S IR S % S I HAE PGS 10 EEE, SAREBM =02 . HEAR

GAFH—PicH, AFS—BHfE, GHNRXA. BRSSHES. A5 [ @3] X4FEIF

%, JFHAZAIEE A AHMEL A 5 —MFEE.

o F1T: WEZABREMELTAT <= m1 =mo (HAEIEAHE, BNZER—%ZL. TEFRAELH
FHFAT

o BH: MAABRENHELEH <— m) xmg=—1, RRZFIAHGEK

o FBIHURIRE: i‘ij— - SmE )R, SFSRRBRAE, BMAS, B )

o KL %Bﬁfﬁﬁfﬁﬁﬁ IO — 2R3 00 I —%RERAEE, TE8R mime = -1 £H (&
HIL 0x To55 KIFEiE)

e K BESBEEBHMELER | WEZN =2 (1) BEMELMNREER my; (2) BUHfaI
3 mos (3) HESKRAN y=max+cKec

o kK HERBESEBHELTIT] WELZ: HENH mi, HHERR i HER—ML, W o b
R O

o BEF M. JuRH sibhyn, HIABERE, dhASHEL—TR T4 + EH] PN
%
o MIZKHAMKRRRA —ARKE: E—%MEBELRANR—5%, B—m— ki

s

Hfﬁ'ﬁ :F %EE#UE %*Qiuu.fi

5 FRERNE 2 tatehg
%U?ﬁ FRIE my = mo PIERE SISt [RRESE |, EREHEEE
%IJ FERFIR mimy = —1 BESARER; W 1S AR AT
E,ﬁjﬁﬁéﬁ R B = WoBEE me = HH -1 B +1
—— = € RARAK ¢
1

R RORPATER W my, ERARAK ¢ BERLAU R, AREMTD
RIE A2 AR — EERIR - o R ABIR S, BREEE

B
RS R —H%HANT %, B—XTTE GRTH (a,b) KILFRXT
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BEIME m B —% Wi RENET 1
1 1
3 _g 3 x (—g) =-13
4 5 4 5
5 1 5 (‘z) =13
2 3 2.3 _ 13
3 2 3 2
0 RHE AP R 5 R B

The line /; has equation 3z+5y—7 = 0. (a) Find the gradient of /1. (2) The line ls is perpendicular
to l; and passes through the point (6, —2). (b) Find the equation of Iy in the form y = ma + ¢,
where m and ¢ are constants. (3)

I B TR 3+ 5y —7=0. (a) R ) MRE. 2) H& L 5 BEHZEE A (6,-2). (b)
Kl BT, BEREEM y=mz+c BB, HA m. c HEE. (3)

Z Answer:

The line [ passes through the point A(—5,20) and the point B(3,—4). (a) Find an equation for
ly, giving your answer in the form y = max + ¢, where m and ¢ are constants. (3) The line 5 is
perpendicular to I; and passes through the midpoint of AB. (b) Find an equation for ly, giving
your answer in the form px 4 qy + r = 0, where p, ¢ and r are integers. (3)

S0 B Zid R A(=5,20) 580 B(3,—4). (a) K I A, BREM y = ma+c FIER, Hd m,
c NEH. (3) H& I, 51, BEHHAN AB k. (b) 3K 1o KIHHRE, BRE/ pr +qy +7 =0 HIER,
i py g r NEHL (3)

Z Answer:
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11 R

The lines [; and Iy are given by Iy : 2z +y = 6 and ls :  — 2y = 3. (a) Find the gradients of [;
and ls. (2) (b) Show that [; and [y are perpendicular. (2) (c¢) Find the coordinates of the point
where [ and Iy intersect. (3) (d) The line [3 passes through the origin and is parallel to /. Find
the equation of I3 in the form y = mx + c. (2)

W HE L S AN L 20+y=651:0—-2y=3. (a) K 11 5l MRFE. (2) b)iEH L 51,
HAHER. (2) (o) K L 5, ZAMALIR. (3) (d) B s @A HS L 47, KI5 K72, HFEE
y=mz+c WEX. (2)

Z Answer:
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12 iR

The line {; has equation y = 2z + 1. (a) Find the equation of the line 5 which is parallel to [
and passes through the point (3,10), giving your answer in the form y = mz + ¢. (2) (b) Show
that [; is perpendicular to the line I3 with equation y = —%x + 5. (2) (c) Find the coordinates
of the point where I; and I3 intersect. (3) (d) Hence find the area of the triangle bounded by [;,
I3 and the y-axis. (3)

I BE L TN y = 22+ 1. (a) K5 1 AT HA R (3,10) KIEZ 1 KT, ZEREM y = ma+c
fER. (2) (b) IEM I 57FEA y = —20+5 WHELK I3 EAHER. (2) (c) K L1 5 I3 SRR, (3)
(d) #EER 1 I 55y BERR = MBI TR, (3)

5
Z Answer:

5.4 Length FaEES

WIS AR ARE N EZNA, (2 P1 X ENPE5AECHERS: £SHTEAER, BFS,

B SEEAR AL B e 8. T I 1 B BE 7P, Bl 246 [ distance between two points | 1X—

1) M 43

o Wiri A(z1,y1)s B(wa,y2) FIIEE: AB = /(22 — 212+ (y2 — )% HSFAHEABHAA

o PIITBA P17 K AB? = (22 — 21)° + (12 — )% S4B AB? Bk, TRV EALE
T —AFJ7

o RAMTIRIZR: V180 = 61/5, V50 = 5v2, V41 REEHEIF. B # 'S fully simplified surd

o ZRILW ky/m WEIR k BHR: HIU kv5 where k is an integer, HENRE /45 Z2EAF|
gadih)

o PRAN: M= (9”1;””2,“’1;”), BRI 4 T

o EIEAMBE: B az+by+ o0 58 (xo,yo) MEEgESY 19200 Tl ps o s

o WITATH az+ by + oy = 0n az by + ey = 0 fEEES: 12 mstmy o0 b pgiESMER
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° %*ﬁﬁ*ﬂﬁﬁ Eﬁﬁﬁ ABC E@ﬁ = % ‘1‘1(212 - y3) + $2(y3 - y1) + :L'3(y1 - yg)], lﬁé\ﬁi'ﬁgx
JR AN 1S T

HET BESKEUHREERER

E /o) P ESIE HiEFRAk

A ) P %5 AB? = (z3—11)?>+(y2— the length of AB is /41
)2 BHFA

TR 739N S P IR TR fully simplified surd

et ky/m ERFERAHE AB =35, #i k=3

R REYAA TR 73 79 BT the midpoint is (—1,8)

MBI EZEE %, DFHHEXE  the distance from P to [ is \/ig

AT LR TR B J/C%, A a b HHE the distance between [/; and I is 3

=M AR $x K x m: [EEM##X making the method clear
YL NI AN

FHER FrEE #ix

25+ 16 = 41 VAL S mfi, NEEEM 6.4

100 + 80 = 180 6v/5 R R KT HEF 36

9+ 16 =25 5 TV, BEERREEH S

50 + 0 = 50 5v2 # 25

13 {5l

The line [; passes through the points P(—1,2) and Q(11,8). (a) Find an equation for [y, giving
your answer in the form y = mx + ¢, where m and ¢ are constants. (4) The line [y passes through
the point R(10,0) and is perpendicular to [;. The lines /1 and Iy intersect at the point S. (b)
Calculate the coordinates of S. (5) (c) Show that the length of RS is 3v/5. (2) (d) Hence, or
otherwise, find the exact area of triangle PQR. (4)

RO HE L 2 P(-1,2) 5 Q(11,8). (a) K I3 TR, HREM y=ma+c BB, Hb m. ¢
HEE (4) HZ I, 45 R(10,0) HE 1) #H. HZ& 1 5 b T8 S. (b) 3K S HFR. (5) (c) UEM
RS WKERN 3v5. (2) (d) MMM, R=ME PQR BIREHIH. (4)

K
Z Answer:
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14 iR

The line /1 has equation x —2y+25 = 0. The line l5 passes through the origin and is perpendicular
to l;. (a) Find an equation for l. (2) The lines [; and [3 intersect at the point P. (b) Use algebra
to find the coordinates of P. (3) (c) Hence find the shortest distance from I; to the origin. Write
your answer as a fully simplified surd. (2)

M HE L TN 2 —2y+25=0. HZ I, &2 EAHS [ #EH. (a) KL . 2 BEL L 5
lo ZF 8L Po (b) IRETTIER P AR, (3) (o) ISR Iy RIS, FREMEMRA. (2)

Z Answer:

The point A has coordinates (—2,5) and the point B has coordinates (6,1). (a) Show that the
length of AB is kv/5, where k is an integer to be found. (2) (b) Find the coordinates of the
midpoint M of AB. (2) (c¢) Find the exact distance from the origin O to the point M. (2) (d)
The line [ passes through M and is perpendicular to AB. Find the equation of [ in the form
px + qy +r = 0, where p, ¢ and r are integers to be found. (3)

S0 s A ARRRN (—2,5), & B AAKRA (6,1). (a) IEW] AB HIKEEN kv5, Ho k RFREH
(2) (b) 3k AB "h i M H28FR. (2) (c) KREA O Bl M KRS, (2) (d) BE& 14 M BS AB
WH. R IHTE, BRE5W pr+qy+r=0KFER, HFp. g r NEEREHL (3)

Z Answer:
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The lines l; and [y are given by l; : 3z 4+ 4y = 25 and Iy : 3z + 4y = 10. (a) Show that /; and
ly are parallel. (1) (b) Find the perpendicular distance between [; and ls. (3) The point P has
coordinates (1,1). (c¢) Find the perpendicular distance from P to l;. (2) (d) Hence state, giving
a reason, whether P lies between [; and ls. (1)

B HE L S5 L3RG 32 4+4y=25 51y : 32+ 4y =10, (a) IEW Iy 5 1o HATAT. (1) (b) 3K
51y ZEIMEEES. (3) 5 P AN (1,1). (c) Rk P Bl 1, MEEEE. (2) (d) #WIHBHIFAH
Hl: PRSEL 51 2. (1)

Z Answer:

5.5 #wE: BEAEMEFSHEAERNERPS
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wowE wmOoWE: BERAENERSHEAERNERPS

— HREFRRTR: EEEMA, BRBERMA P1HASRE - RNZRALE, FTREZK
AU IR AR, RETERR, F1oEEMERESD:

B A EE WA TR B sh{E

in the form y = mx + ¢ y=mz+c, RFEER o WRFGEERERB NN 18 -1
=E D

in the form az + by +c = 0 B RHH—MA “MEBEELEH: » HAKLENIE

where a, b and c are integers

in the form pr +qy+r =0 [FL, REFRRET [

where p, g and r are integers

find an equation for the line AN, BERE H c W—RAMREE
find the equation in y = maz+c R TRERA SRR

where m and ¢ are constants

550 = PR

1. BRI TR HOE e 0, BB R ERA S, BN AL SHINE. 1
W WAVRATIRTE o, B, ZEHRE 4

2%—&ﬁﬂﬁ%ﬁﬁoE&y:—%wﬁﬁﬁﬁgpmwwam,%?i?*%%%ﬁo
I SRR AR A E

a_ro 4 . . . ) i
3. BREANET =M. y-3= =(z—2) A, ARER. ARINE: BITH y = ma+co
=, BEOFSNE: —IFSHROBIE BEUREE K, HEHTRAMRSH,
9 At A i 50 Jik
m = % DFHEE RRE [HAA AR, B BRRRGE —AE R BRI, HAER
agz E2Y Lk
MEEERE @ MOSE  REARENE, GS AT I8 o MRS ENTE
— A Bt
m>0_LEF. m<0 T #HMABWES increasing 3¢ H— MRS KAE: W o MRKME, By &

decreasing PN %N

m =0 RATEL, BEHE BHARMESRy=mzt+c I o= o RIAB5
NEREE

M—RB®KE: BRfREREC—f) [IRFLRMAE LIERAT?] tREE SR HKRETE,
—ERMTH . TAZETHELEE, SFEFTERTSETH—/ASHRaSE [RF
— L — TR — ] —BE T2, EBIEEN M 328k, BF Notes BILFRA: the
gradient is undefined (¥ E%E). the line is decreasing (fi#}%). parallel to the z-axis
OKFPZ). [ BIEA | BIEEK: R EER, AABSHEBEE (Fla [FoRRERA0 D, BEHSn
RUBH R (458 + Bl W, sBEHRS—F50.

=, EERERRA -1: ASHUREZXSAERESIMNERKRS, EEREERTE.
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R EMSH sz o e b

ERIR m = 2 A B TS

41 (58 T = —mil - —_12 -: RARANE50S, SR~
i mama =3 x 2 = 13 TRk, ftm, = AR
Bt g R yzgz—u E&y:—gx—u

*

HRE—HEIR: FERREF—1. ARBEREEN—1. RRREESFT 1. TRENE
BN c XAREH RS . ME—TRAEFRERTRIE: my x my BT -1, AEHZHE T
F—BeFE: IR UTER. m = —g ek e ERA T, ENELN Y EETEIA
£ GERED, FrEl mg MALRIEN . #HEH me <0, BEHMTE T . KPEEZELDIEM
A3B: m =0 MELRRRERELER, HNAEH mime = -1 X% (ZHI 0x LHF K.
M. "RNS8EANEE: FARERAB—NENE [+ —DRER] SRR 2
A, B TREEEM 4

IS EPY HiEA Afta

y=mz+c BEXy=mz+c, HC BHZE m Ml c WAL BIEXEEE ¢ BEHXK
FRECK ¢

ar+by+c=0 SRR vy -y = me - ARIREESE, BTN RE S R ER R
1) i

o J ) LR FENXH c=0 o AR B A 0, AR

FATFERIEZ ME, RERY SPATEIRERAAR, R 5 Rk

EHTOMELZL 2R SR, HAHCHAE AR, BAE S

AL T EERRESL | HEESNR: EEANRERAEE, AS8HH 28 (o g)o P s

Ry—y = S(w-m) 5. PBRUA—K: HABER, WELF y = o+ o o RIERH -

AN, 75 RS, BNV ABAHRARTREEERMHA — MR R, FTRER.

A, EBRMAREES [R5 BER —BR — RERIEFANE, SURIR:

1 BIN: 5 ¢ M—TUR ML, HReEHBEGH. BIETS: ar+by+c=0=by =
—QaX — Co

2. EIL b: yz—%m—%o DR b, T2 b, b EFHEE EEAE,

SR > —BR R FRABIERG 8 GENROEED, R E B EER az+by+c =

0 BOIRRE (o BEERT. y BULI. HEORR). BERER CRBMELITA):

AR BIRFRAE NEIEH A F

/NS4 ZIRH R A FECH 1 20 -8y +12=0 N5 v —4y+6 =0
RECNEHL ANEAEAAT 53 BF 3r—4y+12=0 E&H%

FrsRia x WRFCNIE 22 +4y—6=0 FEWEK 22 —4y+6=0
i) Y52 ar+by+c=0, x. y. HH 6—4dy+20 =0 FHEHE N2 —4y+6=0

—NENRBEES: 20 -8y+12=0KR 25 -4y +6 =0, N2IBBMBKEE, M2
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—RHELN R —FEE, BHHMAES. Ridk, B 20 -8y +12 =0 M# HZEK no common
factor A #4157

1 BERRE

The line [ passes through the points A(—3,2) and B(5,10). (a) Find the equation of I, giving
your answer in the form y = max + ¢, where m and ¢ are constants. (3) (b) Hence write the
equation of [ in the form ax + by + ¢ = 0, where a, b and ¢ are integers with no common factor.
(2) (c) The line m is perpendicular to [ and passes through the origin. Find the equation of m,
giving your answer in the form px + qy + r = 0, where p, ¢ and r are integers to be found. (3)
(d) Find the exact coordinates of the point where [ and m intersect. (3)

T BHE LA A A(-3,2) 5 B(5,10). (a) K 1K, ZEREM y=ma+c KB, Hfm. iy
WHG (3) (b) TR | ISR az + by + ¢ =0 BB, HA av by c NEAREEIEE. (2) (c) B
m 51 EEHAWR M. Km KR, ERGE pr+qy+r =0 BB, Hbp. g r AEEREH
(3) (d) K 1 5 m 2 AT, (3)

K
Z Answer:

2 BEZRS]

A student is asked to find an equation of the line [ which passes through the point P(—1,2)
and is perpendicular to the line with equation 3z — 4y + 5 = 0, giving the answer in the form
pr + qy + 1 = 0 where p, ¢ and r are integers to be found. The student writes: "The gradient
of 3z — 4y +5 = 0 is 3, so the gradient of [ is —3. Using P(—1,2): y —2 = —3(z + 1), so
3y — 6 = —4x — 4, so the equation is —4x — 3y + 2 = 0. Identify the two errors in the student’s
working and write the correct answer.

WO FEEEARREDCRORE L | TR, Hdh 1 &3S P(-1,2) HE5EN 30 —4y+5 =0 FMEZ&EH,
BREEWR pr+qy+r =0 BN, Hib p. gv r ARERER. Z%EEE: (30 —4y+5 =0 AR




Chapter 5 - Coordinate Geometry (Edexcel IAL - Pure Maths Pl)

B3, L LRIER —20 H P(-1,2): y—2=—3(x+1), Fibl 3y — 6 = —do — 4, FTLUTRERE
—4x — 3y +2=0.]) FREZFEELF PSR, FE5HIERER.

Z Answer:

3 HRRE

The line {; has equation y = 2z — 3 and the line [; has equation y = —%a: + 7. (a) Show that [y
and [z are perpendicular. (2) (b) Find the exact coordinates of the point where [; and [5 intersect.
(3) (c) The line I3 is parallel to lo and passes through the point (4,1). Find the equation of I3,
giving your answer in the form y = max + ¢. (3) (d) Hence state, giving a reason, whether the
point (0,0) lies above, below or on the line I3. (2)

T30 BE L W N y=20-3, BHER L W RN y=—32+7. (a) iE¥ [, 5 1, HAHEHE. (2) (b) K
I 5 1o ZZRWREEAAAR . (3) (c) HZ I3 5 I PATHEAE A (4,1). KR I3 FIHHE, BEEEW y=ma+c
PR (3) (d) UL VLB A HERf: £1 (0,0) fEHZ I3 W Bl FTHERZ% . (2)

Z Answer:
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5.6 #owE: REELKER. BEEFILSTRF/UTENTEHESHEE
WoWE WHowE: REELKER. EEYSLSTEAF/MENTEHRSHEE

—., JUTEMREBZRES: SABEEF P1 AENUMREAGHYE, B—EXHNERESZE
EIEH. AHEEE, 2R\ AR+

P s WS e

5 2 R ki % i BB RSEARRENT
54

i (“;x%mgﬂﬂ 5 AT & T

RETHG AR (REHE B+ AR
)

. lazo + byo + ¢| L s

£ B lazo + %0+ e = \

B E T il 5T SR
S ARHE

S 4 O = |C1—02| 0 _

SPAT LA PR N VAP oy b AHE

FIRV % AT EHI midpoint Ft/2H 5; HI perpendicular bisector 5% [ i x5 H i
H] e BEE 8 ; HI shortest distance / perpendicular distance Hf/&# & . &
I [ 7R ] =4 (W0 find both possible), VHZERAH, LAEHDERE HK.

I REEZEEARNEEHESEEX — AR P1 HEEE (2025 46 A Q5), TEHEEMW
HFLIE TR, A: BHZ ax +by+c=0 55 P(xo,y0) MEEE

d— lazo + byo + ¢
VP

WEBERET (—HHAREE):

1. PELER—MKN az +by+c=0, BEF a\ by c =M. XZ—PEAEGVERS.

2. RN FHH aro + by + ¢ FIME, IMEELITE.

3. B Va2 + 02, B a5 0 HFEFFFR, =2 |af + b, BELZE a+b.

— s 5 + by + ¢|

1 SEpERHR. 100wt
R

5. KR ERE: T o BEFSRUMR S A EMN, ZFRE M fully simplified surd.

ﬁﬂ%%ﬁ&ﬂﬁ:ﬁ;ﬂﬁﬁoﬁzwﬁﬂu$iﬁﬁ=%@HB%%T*%ﬁ@ﬁEﬁE?
R (B 2025 4 6 B Q) EERTEESRNKEMLREITE, 57 Notes W
2 hence [Tk, FRABHES: &ARERSREIEE, & [$E4 ] FIERE hence A
s,

=, BETHESTE: FHARMNRENEELTA%EAT BEENE AT, © Nk
ki B
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G hE AE
H1E Pt} M = WEYAR DAY, DEERR 25 HP A RS R A LR Al
1+ T2 Y1+ Y2
< 2 ’ 2 . .
25 HABKAEELR R, H AR - T2 Tl
oM 5 EZ

AR = B 454 (L 2024 4 10 A Q1):

1. e RFEEZLNRER (AR RED;

2. R M

3. M HSABIER RS ELA TR, HiEEBERENERRZT.

At S g [ mANLIRE BT ) M B Z 1 5 xo P, PR v 5y [0
), FEERXE. BE: KRB M REVEELTE, SHOL, UL M OSEE R H L .
M, BRE: FZELREEE (M 989%IE) Pl HAEE TS0 L TFe2 [BRAE] +
[BHER| W¥. B Notes # ILJEC: making the method clear. method to be clearly
stated. FESL: SLURKEMR. S=ME. F2%L, ML 2.

2 KPR R |

JRERHL (n PQ) W PQ 1B, &N RS| It

& /N B+
JREAE AR _E (132 HEW Bz B R AR J& 6. /& 4, T =4 x6x4=12
JEE e B 2k Eid Y BCEIE, MBI HEL e = K8 w5, MM =20

&€ 615+ i 3v/5, A =45

W RS 1L PQ

O e MR HARERAN, HFERANNE  §z1(y —ys) + 22(y3 — 1) + z3(y1 — v2)|
KEH*K

PORE R E -

o WSHEMS, BEER. H5 I x6x4=12MAH (K6 m4l, M 5ZTH.

o BUAfEEE: HME [FHHA], KES lunits] B8 H 8 E KA.

o RNEAEZRIF: K2 6v5. i 3vh I, 5 1 x6v5x3v5 B, WA VExvs=5
BEGES

o [ Hence, or otherwise | ZEH: A CIEHENKE, HEHE, FNEHHE.

. ZBRESHEMNBEMNTEE H HI both possible BLE R E H A ER, BNEHNE, BE

EHE&EMIER.

75+ WESE HAGEIR

B A ik AR ik, £85I RE N GHE

SR E&RME (0 [Ht>0 &% BRERAEF -4, EH—1 Al
t=0D

R R AL ZR B TR —IX AICHE, iRy 2 HE—M

BREES HFRE L (a,b) FIARERST HE =3 MAE y
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57—+ | fmFEAY: (1) V75 a7 AP R, RS IR SIS & £ (2)
JURTER PSRRI (B C EEEPMEE ), RET . AENERR &R + &
Bl Am¥es, BEE M 5, BRE AL 9.

1 HFBDRE

The point A has coordinates (—4,11) and the point B has coordinates (8,2). (a) Find the gradient

of AB, giving your answer as a fully simplified fraction. (2) The point M is the midpoint of AB.
The line [ passes through M and is perpendicular to AB. (b) Find an equation for [, giving your
answer in the form pz + qy + r = 0 where p, ¢ and r are integers to be found. (4) (c) The point
C lies on [ such that the area of triangle ABC' is 37.5 square units. Find the two possible pairs
of coordinates of point C. (5)

S i A BIARER A (—4,11), £ B HIAFRA (8,2). (a) K AB HIRIR, ZREREME. (2) A M
£ AB i, BH& 1 & M HS AB #H. (b) K 1 i, ZESWM pr+qy+r=0 Mk, H
ps g T AREREERL (4) (o) R C L E, H=MF ABC WHF N 37.5 V784, Kt C MRl ge
kR (5)

b,
Z Answer:

2 HDTE

The line [ has equation 3z — 4y + 10 = 0 and the point P has coordinates (3,5). (a) Find, in
the form \/—% where k and m are integers to be found, the perpendicular distance from P to .
(3) (b) Hence find, in the form k/m where k and m are integers to be found, the perpendicular
distance from the origin O to [. (3) (c) The point @ is the foot of the perpendicular from P to
l. Find the coordinates of Q. (3)

PO EZ LTI 3r — 4y +10 =0, P KIMARH (3,5). (a) K P I I MEEER, BREH &

B, Hod kv om NFEREESE. (3) (b) RIEKRIE S O 3 1 WIEEEE, HRER kyvm FER, Hf
kv m AFEREE. (3) (o) M Q &M P In) | fEEAREL. K Q MAFR. (3)
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‘ Z Answer:

3 PR

A student is asked to find the area of triangle ABC where A(0,0), B(6,0) and C(2,5). The
student writes: ’Area = % X 6 x 5 = 15 Identify the error in the student’s method and write
down a correct method, giving the exact area.

WS SEEE AR R EOROR = M ABC WTHRY, Forb A(0,0). B(6,0). C(2,5). Z2EAESIE: [ =
15. | fetiz A 07k B, RS IESR T, 4 ORI AR

b,
% Answer:

X6XxH =

N[

5.7 L&t #x. ff8X AR, HTEEFIESERAR
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EefE Te6E: R a8 AR, HTEEHIESESLAN

AH A BMMAE: ANMRRESMERERAEN AN MLOEE, BN EEZEE, ™
BEFHESEM. S KRWT:

A A ALE BT A P1 SRE =
mEFEMAE— 33 HEA SR MR ERE. k£ =tana. HZLYS 5.1 8FHNENEHS. 5.3 Fir5HE
HLMAMERXR HIHE
EEME— 3.3 BHZER ARl Rl AL — Rk 5.2 AL RS ML AL ik
AHE AL
mEMAE— 3.3 HE&SR WAREEAN. ABEELESEA 5.4 KES5HEE. 5.6 IHE A TEE
Ao PATLRAIEE B A 20 5
EEME— 3.3 BEER BHALSRMMEXRR. ZK.BAS5H PLAE (HAET P2 A%
AT ALK
EAEMMMET 4.3 AR WEALREE. 7.0 5B 5.3 A EIRIFEL (2341 A Q2)
WMEZ 6.1 P A& M EFAARRR, B AT SEAR 5.6 F s 58 E P21 W 2 H
Iv1] 5 21 1]

KEER: HAZEAANEESEGER LA P1 24N, RIERNZEHNIEERNTE L—
Pl BRMEEMRICERLERE LR, IFHIBFEEEFE.
ER#ES P1 ERHALESR

RS ERE P1 ZXk
mE R Tk = tana] 5JLAESG 7F #ABH m = 2=2 BRNIRE, 5582
SEEETEEMN 73
HEITHE HuaBWUMERWE A, Bt RiBEREENERSGS, BAAN Al &%
FrfER ] 23]
— B [ —REal BIAT, =% BAFRZESK integers H no common factor, @
NSRS I 5> B
PATEER FIRER [kike = —11, f5/RH  EBFEHEES product of gradients is —1, H
(k1= kol HERNS
FEE A WEAERE, FEEGAAH ZEREBEHFER, HEZRZ fully simplified
surd
AR b [EFes ), HEEBEWRR S making the method clear: VAR E 5
&M%

P1 FSMER . EABMBEESH S LHNENS

1. X2 [18E ] 89, T2 [FEEE ] 8. EAZREL2E THARAS ], P1 NIE—[E)E
feER, HEUE 7R Bt A% Al X2 WA T ER5).

2. BEESHWMER/NHSF. W the length of AB is kv/5 where k is an integer to be

TR k BBk, R4 46 ATRER A 0. RUUMES fully simplified
fraction. fully simplified surd.

3. FEMME k. B Notes x & tH Il making the method clear. method to be clearly
stated. ENRAXNEZR, A5 [KE2H4. @Rt A L

found
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4. BERWIFARSABRALIREREK. P1 JLTPAGRE, SEARE: ENACEHE o & & A E
BURLZE (BB, RZERD, PLEEX ML, AR RERLIRRRIE.,

5. [—Ri%la) | WEEEREER. PLIEFEREHRI [JeK i, FRS [ EEW b, FRZH, FH
KRIEAR | FEE%8, E—REREA—ENER. ENS S Z 800N, s [EaImEman g
FHHEE | NEETEIZ.

SKERNENFENEN: TERN [uhrdEl] BRAg0h [ EEERBEENRENK, BahE ] 1

BT E SRR R [ A SREmRLrReRRIE | EEN [ RAER] (I BA%

NI HEGEE, BREL. BASE | — X =% 1% PL S KIE,

AEMATAE RTINS TR

1. MFRRE: EEMELE— 3.3 R R A —&UEA, 2 5.2 e
HAE. TN ATEE—%: Pl RNERENER, PEMNARRTEYEERRZ LE.

2. BERNMIFEE: WE 6.1 M d= (v —z2,y1 — o) SHMHEER, £23F 17 Q2 W
7% [prove that angle PQR = 90°] W¥mERE, HWHERAFEARG B,

3. EBEIESEEAR. EERIELE— 3.3 ARERTH, 8 Pl AU ERSHAN TR LE
L SEMHNERARSAREE: AM A BBSE— 6.1 O% M AERRNERAR %‘d’x i,

5 P1 5.4 HHEFRERAREE 8, W HEER.

1 RG]

The line [ passes through the points A(—2,3) and B(4,—1). (a) Write down the equation of [
in the form y = mx 4+ ¢. (2) (b) State, in the form y = max + ¢, the equation of the line which

is parallel to [ and passes through the point (0,5). (2) (¢) The line m is perpendicular to [
and passes through the point (6,0). Find the equation of m, giving your answer in the form
y = mx + c. (3) (d) Hence find the exact area of the triangle bounded by [, m and the z-axis.
(3)

s B AR A(-2,3) 5 B(4,-1). (a) B I FITTIEAE y = ma + ¢ B UTF B, (2) (b) 5
H5 1T HZE A (0,5) MEZLTIE, BERFEANESR y=ma+c BB (2) (c) EE&m 51 #EHH
£ (6,0). K m BT, BEREH y=ma+c BEN. (3) (d) TwWHKE 1. m 5 » $ERK=HTE
HIkE BT A . (3)

Foiv
& Answer:
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2 fTELRS)

The points P, @ and R have coordinates (—3,7), (9,11) and (12, 2) respectively. (a) Prove that
angle PQR = 90°. (3) Given that the point S is such that PQRS forms a rectangle, (b) find the
coordinates of S. (2) (c) Find the exact length of @S, giving your answer in the form k/m. (2)
e Py Qv R MIAAR SN (=3,7)s (9,11). (12,2). (a) iEW] ZPQR = 90°. (3) Chnf S flifs
PQRS MFETE, (b) K S KR, (2) (c) R QS WKWK, HFEEM kyvm HIER. (2)

Z Answer:

5.8 STHEBUNIE: P1L EBSE + £HESE
TR 2019-2026 F P1 B TH 5 mHF AN EBEN, 3L 15 8. FRAE: BRI 45 2858k
Hohbmid R ET) 6-8 18 (FESHNEH), TG MR C RISEIRIRIZ S E it — 4 Hlids%:
EMEFSHE. BRAXE, REREzZ—, E2EBARIZLE.

RPF SRR I HFEAT RS ERALHSE, MERENSRT (EFEETFT) . XWER
S58BEXRTH. 58 [ABFAER L RE—ME. BERSHRIREX K.

<h
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(Edexcel IAL - Pure Maths P1 )

R

IERFEBEN (4 - R - 85

- 7B

B&ERMER
B&AHE

FITSEE

=i

19 4 10 A Q2 (5 41)
2041 H Q6 (84
24 £ 1 H Q5 (10 43
19F 1A Q3 54
20 4£ 10 A Q6 (11 4»)
21 £ 10 H Q5 (8 41)
2291 H Q8 (941
2341 H Q2 (54))
24 %10 H Q1 (6 40
254E 1 H Q2 (54
2596 H Q5 (741)
26 £ 1 H Q4 (970
26 £ 6 H Q2 (6 41
23 410 H Q8 (741
24 %6 H Q9 (941

1

LR

0,7
Z Answer:

2

The line [ has equation 2z — 5y + 7 = 0. (a) Find the gradient of /;. (1) Given that the point
A has coordinates (6, —2) and the line Iy passes through A and is perpendicular to /1, (b) find
the equation of ls giving your answer in the form y = ma + ¢, where m and c are constants to be
found. (3) The lines I; and Iy intersect at the point M. (c) Using algebra and showing all your
working, find the coordinates of M. (3) Given that the diagonals of a square ABC'D meet at M,
(d) find the coordinates of the point C. (2)
0 B2 L BITTEEAN 22 — 5y + 7 =00 (a) 3K I3 BIRIE. (1) SR A BKBERA (6,-2), BHZ I, &1
AHYE I TH, (b) KRl FIHE, ZEEH y=mz+c PR, Hb m. c WFFERFEH. ) BHL L 5
lo ZF R Mo (c) HRRETZIS A aud 2, sk M 4R, (3) CRIIEA T ABCD WXL T
M, (d) KA C Ptz (2)
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2 HIURZ

The point A has coordinates (—4,11) and the point B has coordinates (8,2). (a) Find the gradient
of AB, giving your answer as a fully simplified fraction. (2) The point M is the midpoint of AB.
The line [ passes through M and is perpendicular to AB. (b) Find an equation for [, giving your
answer in the form px + qy + r = 0 where p, ¢ and r are integers to be found. (4) The point C
lies on [ such that the area of triangle ABC' is 37.5 square units. (c¢) Find the two possible pairs
of coordinates of point C. (5)

0 A AR (—4,11), &L B AR R (8,2). (a) 3K AB MR, BREMEF . (2) 8 M
e AB . HE& L4 M HYS AB ®H. (b) R 1 W7, ZHREM pr+qy+r =0 B, Hr
ps g~ T ONFRERERL. (4) RC E L b, H=MF ABC WA 37.5 *FITHAL. (c) K C HIFXS ] fE
Abrs (5)

Z Answer:

3 HREUEZ

The points P, @ and R have coordinates (—3,7), (9,11) and (12, 2) respectively. (a) Prove that
angle PQR = 90°. (3) Given that the point S is such that PQRS forms a rectangle, (b) find the
coordinates of S. (2)

I Py Qv R HIABFR RN (=3,7)s (9,11). (12,2). (a) IEH] ZPQR = 90°. (3) CAI4 S 15
PQRS WA, (b) K S 4R, (2)

Z Answer:
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4 HEURZ

The line [; has equation 3z+5y—7 = 0. (a) Find the gradient of ;. (2) The line l5 is perpendicular
to [; and passes through the point (6, —2). (b) Find the equation of I3 in the form y = mz + ¢,
where m and ¢ are constants. (3)

I BHEZ L TN 32 +5y—7=0. (a) R I FIREE. (2) HZ& L 5 L FEHZET A (6,-2). (b)
Kl FIHHE, BEEEM y=mz+c BB, HA m. c HEL. (3)

Z Answer:

=ALtk Trigonometric Ratios

ALER Pl TH—REE [E| 5 [EH ]| WEH. L HE 30 BEENOMIRFaE: =AEHBE
B5%#H (Cée. C6f) &it 14 &, HiE—%¥; &% EE. FEE,. —AFER. B=AF
(C6a—C6d) &it 16 8, HIME=MK (C6d) A 6 & H/EfHxE (2019 £ 6 H Q7 3L 10 4.
2021 £ 1 H Q5 3L 943, 2025 4E 1 H Q8 i& 13 40),
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AEHZHKIREERKE, B E A T ik

#E—: AEBANERIALRE—E, EFXLFBAFES . [ The minimum point with the smallest
positive x coordinate | NAEE K [ S AAEAT 1A ]; [the period of the curve ] ANEEF Ak [ —AN &
& 2r EAil. 2019 1 H Q5(a) MI'E T Notes BF/RE H: Allow exact equivalent values
for their constants——EH AU E L, BEHTRE

BT IEAZERIR arcsin KA, LAIEAMESLHREBERE. sinC = - HH arcsin 2 J5,
A —AMEIE 180° — arcsin TE/R 2 /@ L2 A 1EM. 2022 & 6 A Q2 1 (b) Z AT AEAS G —F)
[AB &Kl |, i RERMEE PG —RE—MREE, BMEsSREER—1.
SRE=: EGRTHREENE [ 2] WASERR, 72 TR BBEN. A, RiE. G5 2%, #
SRR AL RS, B—PER— M Bl. 28 6.5 5 6.6 TEIXERBBEH A HE S FIFBR ;
6.7-6.8 AT [ FH7uws | WHE SSA BMIETE 5 EEFRAMIRINE: e il B S m e 5 [
BT I

AR, RN LT BRIEMFHRMNEZAMEEE,. ATHEERE A, BHEHN
ERAEERER SR L.

csin A
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AEBITHIA Key Vocabulary

English #&3Z th3z £ P1 HHAE

cosine rule K% EH a? =b>+c?—2bccos A; BFMIBRERA (SAS) 5
=i (SSS) KAE

sine rule 1E5% € 2 g _ _b - . Ba@mm—it (ASA/AAS)
sinA_ sinB sin C'
HE

triangle area =N VAT A= 1absmC HAaTH A= a_bc (P1 RHAT—=0O

included angle J A %%E%ﬂ hZ BRI A ﬂ%%%ﬁ“mfiﬁ]‘ BALAURAE CLFN
1+ ]

opposite side papul HHAHEXTIA%IL; sin A ) o 5t A BIXHD

ambiguous case TR 1 T CHIFARER—BRFT A (SSA) I, fETTHEH .
—ANEEA

obtuse angle Bl KT 00° iff; g [ Eflif | BERMUHR,
FRHERR arcsin Mg

bearing Ji MIEDL (North) bt = SllswE A, 28
H bearing of 030°

period J& 3 SEM— AN TEREWIE TR o KB asin(bz) 12
2%, tan(bz) A& %

amplitude PRI WICARN P2 B K &, KIEBUEH |af; B
HAE

displacement ke (HLm ) y = asin(bx) +d FH) d; HHHR [d - |a], d+ |al]

maximum point B KAB A ‘B 7 Hidl & maximum point; a < 0 BJRHZE B4R
AN O UEA RRR

minimum point /MBS B 5 A& minimum point; &FRE [ smallest pos-
itive x | WAUEAFEERTHIE

general solution E R HHAMENREN, W z=nr+ —; VB &
HH

number of solutions RIS WE TLEXI 0 < 2 < 20m WAH LM AERRRRX
BHCE, BHma

equilateral triangle FL=A IO, AR 60°; K AR 5X E BRI T

isosceles triangle EE=M% PRIAAHSE . SIS PR A ARSE s FIE SSA i i~ Kot
%

right-angled triangle HA=AK A= 90° f1; BHAEAFETHEHEEEM (RIZE
FHHL cos90° = 0)

6.1 The cosine rule &% EIE

RZEHRAEE——ZEREMNR (ki 5 TRkA ] WEE, HEM-MAENETTRE. BENE

ﬁﬁ%a S BRmIARERS (2R, XEWM=i8 (EFA). UL [H=1KM] T4HM
WFfRE =30 EH, —#ERHE.

o FREMR: a® =02 +c® —2bccos Ae = ANFRELATNITERE: A 2 o FIXTA, bc &IeH A WL
P51
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N . b2 + % — a? N o e
o ﬁﬁf— (;k%): COSA = 2—bcc EE P1 ﬁfﬂ5ﬁ$W%%5Y£
o T (CKkift): ¢ =+a?+b% —2abcosC. WT5HEFEHE, WIHEIAN =M

— . R 24— p? e s .
o:¢%§%ﬁ%m*BW5mamB:i%ij—;ﬁﬁmm%ﬁi%ﬁw%%%ﬁ%ﬂmﬁﬂ

o FISHIHE: > <t +2=A<90% a®> >0+ = AHEMA. [HWHA] MEHBEEERX %
@&

o ARREEEERFFH: C =90° B cosC =0, 14 ? =a? + b?

o TEEKMEA: RLEHNAUKKR, ERLIM A= LabsinC (J 6.3)

o NEERT SSA: APl Kb — T B ik AR 5% € BESSBA AJE AR AIE, o ZiJs - IESZE B (A
6.2 5 6.7

FER REEEN=MEESMNEX

BHATA AWART FES

Wil be NI A, Ra  a? =02+ % —2bccos A EFFBRA, BRTS5H; o> 0 BIER
2, 2 2

=W abe KA C%A:iéiri B cos A TTRERSL, LR A R

WL a,b HEFMH C, Ke 2 =a?+b%—2abcosC ) JE e B A R R 48]

=30, IR R T T A i a2 5 b2 + 2 BIR/D L. RNvFrr, meRi b e

=il REKM Sk EKin, HARMAR RKIOFAMHA—ERREARA, THEHIK

RE
el BR5x%

DTEE R 2bc T A ST AEKEFEE. WK BERERE [a 3 A, b3 B, ¢ 3t C)
A=
2+c?—a® . pEm Se/Es Pom —
cosA = ——— S 558, Al &£, fE [BEEEEA
b2 + 2 +a?

2bc
KR a = VI ERSET  BIEAR=ZAR, WHT5EE T, RIS AL

#

cos LR RADHITEM M TALREM . cos ARMBBAKXT 90°, LAEH
SRR EERLZAK AR, FOR—E [8+10 > 18] FkitE, HEEH—1 A1
TH=N Btk

A parallelogram ABCD has area 40 cm?. Given that AB has length 10 cm, BC has length 6 cm
and ZDAB is obtuse, find (a) the size of ZDAB, in degrees, to 2 decimal places (b) the length
of the diagonal BD, in cm, to one decimal place.

I SPATIUIAE ABOD BITHFUA 40 cm?. B0 AB =10 cm, BC =6 cm, H ZDAB Z24%iff, K (a)
ZDAB IR/ CRALCNEE), FEifZE] 2 A/ (b) XLk BD MKE CGRACA cm), FE#E] 1 A7/

<he

Z Answer:
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2 R

The sides of a triangle are in the ratio 2 : 4 : 5. (a) Find the size of the largest angle of the
triangle, in degrees, to one decimal place. Given that the area of the triangle is 140 cm?, (b) find
the length of the shortest side, in ¢cm, to one decimal place.

B —ADNE=ATER =LA 24050 (a) RIZEAMTBEKRAK KA CRACNED, FEHE] 1 A/ . B
EZ=MICEN 140 cm?, (b) REFAKKE AN cm), FEHE] 1 A/

Z Answer:

3 5@

In this question you must show all stages of your working. Solutions relying on calculator tech-
nology are not acceptable. Figure 1 shows the plan view of a flower bed. The flower bed is in
the shape of a triangle ABC with AB = p metres, AC' = ¢ metres, BC' = 2v/2 metres and
/BAC = 60°. (a) Show that p? + ¢®> — pq = 8. Given that side AC' is 2 metres longer than side




Chapter 6 - Trigonometry (Edexcel IAL - Pure Maths Pl)

AB, use algebra to find (b) (i) the exact value of p (ii) the exact value of ¢q. Using the answers
to part (b), (c) calculate the exact area of the flower bed.

0 AL AUE H AR AU IR, AR S A L. B 1 S BRI . eI TR
N=HMF ABC, Hh AB=pm, AC =qm, BC =2v2m, LBAC =60°. (a) iEW] p* + ¢*> — pq = 8.
CAL AC Wil AB K 2 m, HMRETTER (b) (i) p MIKEHE: (i) ¢ MKEHE. B (b) WEZE, (o) it
FACIR RS AT AR o

Z Answer:

The triangle ABC is such that AB = 15 cm, AC' = 25 cm, Z/BAC = 6° and the area of triangle

ABC is 100 cm?. (a) Find the value of sin #°. Given that # > 90°, (b) find the length of BC, in
cm, to 3 significant figures.

s =M ABC Wi AB =15 cm, AC =25 cm, /BAC =0°, H=M¥ ABC [FHHN 100 cm?.
(a) 3K sin6° [ME. ORI 0> 90°, (b) K BC HKE AN cm), KEHF] 3 A4 08T

b,
% Answer:
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5 Pl

A surveyor walks from a point A on a straight coastline to a point C inland, where AC' = 9 km.
At A the bearing of C is 040°. After walking 6 km in a straight line to a point B, the bearing
of C from B is 070°. Find, to one decimal place, (a) the distance BC' (b) the bearing of C' from
B measured the other way round, that is, as an angle between 0° and 360° going clockwise from
north via the west.

g —rl i MR 2R B — T A T EZL inland E[ inland — 81 C, AC =9 km. £ A & C WHLL
N 040°, AT EZATE 6 km )ik B 5, M B & C WM 070°. K OEHEE] 1 A/MD (a) BHE
BC; (b) I\ B G —J5 % C Wik, RIAIEACH R L TR 0° £ 360° MM £ .

Z Answer:

6.2 The sine rule 1F3%EIE

IEsZ e GRS RZEHIEF HA: BEMANAEF—FKiL (ASA 3L AAS). ERAMNRESZ
SihE=AzER AR RE — XTSRS AER R [#RoR ] MEHLTHE, el
1 L i [ SERUTHMNAOER, FEHERS)
sinA  sinB  sin C

o FANERHZTH,: sind = P sin B = pa=— 0 sinC =
o AEBRMMM—: [F—Uit5dMAESSINERRERR. ERSeAtESLT DEG 3

RAD &3

EMIIETE
e arcsin BIBE[G)ER: arcsin(v) R EME ([-90°,90°)), F—MEIELR 180° — arcsin(v). KAK

KA TR MEN— 2R @ SSA $§$%H'l‘*ﬁf (FEW 6.7),
asin B . bsin A bsmA O csin A
EREHE: EHRARE— (M\ﬁﬁpﬂﬂ&—) g2a—f. Exhias55—ia (SSA, CIEES )
o ERE=FM: A+ B+C=180° (FAJEHD B8 A+ B+C=n GUEHD. X—Bhitar REA T
MNPES HRBME
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o EZFEETEMNE: EHMBSRARNAIEREZREE (RXMAMEH) — R T RIZEEM
SAS 1%1E
o 0. RMIAIL KWL =M AFNX EEWILZAMRTH =1L, =M ALHET 180°

R IESRERRRY I SRECRT Bk

[SENEIES HZFR ES

Wifi A,B 5il a C=180°—A—B, XK bc M—M. JRE=MTIRATHERASH
W AC 5idb B=180°—-A—C, X a,c [, REFRHAr

—f A, Al 0 B— sinp =S4 SSA. ik B, 5 180°— By, AI=fafl5 [
b ‘ EEAf ] W&

—f A HAB 0 R— sinC = “123 5 7R, RERIE C

fi B

Wil b,c 5¥f A KARZER A ERIEZER, HUTEHT

SSA HIBNE¥IHE TiER

HHH sinB > 1 TR BURAR=ME R [a KED

HHM sinB=1 B=90°, ME—# (EMA=FM)

B1 5 By W3l A4+ B> KR, A%

180°

a>b A> B, BUEBKHIBMEER

a<b A< B, BB/ MESE R BRI = MALEET 180°)
W (o K] 8 (B2 HERRAX, EHERE=MH

KA ]

In the triangle ABC, AB = 21 ¢cm, BC = 13 cm, ZBAC = 25° and ZACB = z°. (a) Use the
sine rule to find the value of sinx°, giving your answer to 4 decimal places. Given also that AB
is the longest side of the triangle, (b) find the value of z, giving your answer to 2 decimal places.
X (=M ABC ", AB =21 cm, BC =13 cm, /BAC =25°, ZACB = x°. (a) FIE5ZEHR
sinz® WME, FEHE] 4 A/ XOH AB Rz —MENEKd, (b) Kk o MIH, K3 2 /3.

Z Answer:
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7 {5

The shape ABC DA consists of a sector ABCOA of a circle, centre O, joined to a triangle AOD.
The point D lies on OC'. The radius of the circle is 6 cm, the length AD is 5 cm and ZAOD = 0.7
radians. (a) Find the area of the sector ABCOA, giving your answer to one decimal place. Given
that ZADO is obtuse, (b) find the size of ZADO, correct to 3 decimal places, giving your answer
in radians. (c¢) Hence find the perimeter of shape ABCDA, giving your answer to one decimal
place.

3 BlE ABCDA H—NEGH O K ABCOA 5—A~=/ AOD %Mk, M D {E4E OC
Fo BR¥EEN 6 cm, AD K 5 cm, ZAOD = 0.7 %, (a) REE ABCOA TR, FEHE] 1 A7/
. XER LADO 28iff, (b) K ZADO WK/, K3 3 /b8, BRUINVERIR. (c) #EIHKRETE
ABCDA WA, K2 1 frhE.

% Answer:

Figure 3 shows the plan view of a viewing platform at a tourist site. The shape of the viewing
platform consists of a sector ABCOA of a circle, centre O, joined to a triangle AOD. Given that
OA=0C=6m, AD =14 m, ZADC = 0.43 radians, ZAOD is an obtuse angle and OCD is
a straight line, find (a) the size of ZAOD, in radians, to 3 decimal places (b) the length of arc
ABC| in metres, to one decimal place (c) the total area of the viewing platform, in m?, to one
decimal place.

e B3 gy — bR XU R G IR . W e RTER B — R0 O KT ABCOA 5—/1=
falt AOD ¥ M. Cf OA=0C =6m, AD = 14 m, ZADC = 0.43 J0E, ZAOD H4ifs, H
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OCD HEZ, K (a) ZAOD WK/ (BRI, K5#HE] 3 fr/h s (b) I ABC K (BAAA m),
FEHE] 1 ANEG (o) WS B REME CRAC8 m?), RHE 1 A/

Z Answer:

A triangle ABC has AB = 8 cm, BC = 10 cm and ZBAC = 30°. Find (a) the possible values
of ZABC, giving your answer to 2 decimal places (b) for each of your answers in part (a), the
corresponding value of ZACB (c) for each of your answers in part (a), the corresponding length
of AB, giving your answer to 2 decimal places. Hence state how many distinct triangles satisfy
these conditions.

3 = ABC i/ AB =8 cm, BC =10 cm, /BAC =30° K (a) ZABC [T WTREME, Kt
B 2 A/NEG (b)) X () RN ESR, RIRA ZACB KIME; (¢) 5 (a) FIFANEE, RXFMNK AB
MK, KETE] 2 A LI W I e SR A AN R = A TR LA LA

% Answer:
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6.3 Areas of triangles = A HEFR

BRI = TR [ sl | SRR AR S kAWM MRIEY, YA r IR SR E X,
HEMII & K TR =30, P1 iR AR LT MR HBLZE [ ELHERTAL (0 R, TR
9. RAEARRIEI, R A T R S BT At
.ﬁ&%ﬁ:A:%mmwzz%ﬁ¢&ﬁ%%MaJ,ﬂ%%%%ﬂ%ﬁc

abe

o FMHK: A= T R NHMERAAR) . P1REAART, ERECRMRE [t 4L e Bae K im

gl
. 1 - -
e M (K sin): A= EabsinC = sinC = %o XRAEMENREEFR

o SKLERKI: H sinC = % R sinC, A sin? +cos? =1 3K cosC, RN IZEHR
B

o SIEZEIREEN: B sinC 5—NARA—MH, FHHIEZEHKRE =4

o FISBERH: sinC REARFE C BiifA. C WIftR 156°! IR =ANE [#ERRARA | BiF—X

o MWK SHEER: HHIBAT=MANEERREM, SAMEEST Y. BES =MEHEH
(2019 4F 6 H Q7. 2021 4 1 H Q5) #2XANER

o B{ISKEE.: MAHAZ cm? m?: BRMBEEKRSFELENA—B—& A SHEME, R
R A A

AR ERARNHN=FAESIKI R

BSR4 P A iz

Wil a,b 5% C TH AR HEFER A= %absin C, —#3u

A A 5% a,b sin C sinC = 22, (BERE sinC BEXT 1
M A 5 a,b F=1 c sinC — cosC — RIXEH, =4

Wil a,b 5FH C FE=1c RizEH; FEEER

HAR A, Wil a 5= c HFNMA sin = 24 — [E5ZEH, JEE SSA MR
=1l a,b,c TH AR cosC:%—)SinC—)A, =%
=ZEA BREXK

HH sinC BEEE cos™ KA EfAME. 3K B sin BYZIE [ BMEIE |

cos C' }UIES 2 O iR ERmAN. WK B I ZhsKEXMNNARX ] B C
A AL S K cm 8% cm3 Al £, BRR—EFEF RN

HEEEH K YZKH SRR K s =ro 53%K 2rsin § 2FHEIE

A triangular plot of land ABC has area 60 m?. Given AB = 15 m, AC = 10 m and ZBAC = 6°:
4
(a) show that sin° = = (b) given also that 6 is the largest angle in the triangle, find the length

of the side BC, in metres, to 3 significant figures (c) find the size of the smallest angle in the

<h=
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triangle, in degrees, to one decimal place.

R RS ABC AN 60 m?. ©%1 AB =15 m, AC =10 m, ZBAC = 60°: (a) iEH
sin ° = %; (b) XEF1 0 BiZ =ML KM, K BO WKE CBA08 m), KR 3 AT
(¢) RiZ=AIEHE/NARADN (RO, FERE] 1 AN

5
Z Answer:

11 | fhiliEn

Figure 2 shows the plan view of a frame for a flat roof. The shape of the frame consists of

triangle ABD joined to triangle BC'D. Given that BD =z m, CD = (1 +z) m, BC' =5 m and

13
ZBCD = 6°. (a) Show that cos§° = . _:_52. Given also that x =5, ZBAC = 30° and ADC is a

straight line, (b) find the area of triangle ABC, giving your answer, in m2, to one decimal place.
o B 2 GRS B TTREL NI . 1 MESR =T ABD 5 =¥ BCD #ti. &%l BD =z m,

1
CD=(1+x)m, BC=5m, /BCD =6°, (a) iEW] cosf° = 53:5:;0 NEH x=5. ZBAC = 30° H.

ADC HEZ, (b) K= ABC WA (AN m?), FEHE] 1 A,

5
Z Answer:
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12 iR

A triangular greenhouse ABC has AB = 8 m and AC = 12 m, and its area is exactly 30 m?.
Find, to 2 decimal places, (a) the possible values of ZBAC' (b) the corresponding possible values
of BC. Hence state how many different triangles satisfy these conditions, and give a reason for
your answer.

Hc: —FE=MIEE ABC ) AB =8m, AC = 12 m, HAN 30 m2. R G 2 A/ (a) ZBAC
FIFTARTREE: (b) XTRLH BC IFTA TR . P8t v B X Se 56 AR ) = MRS H LAY, Ui R .

5
Z Answer:

6.4 Solving triangle problems =

(=AM ] B RAZAEN—NTEATRKREEALBRLER. P1 TXEE) | FHLEXLEERE

B BTSSR WG e i BT e ILFER L. BERFHEREEFER (a1 /A1l

%/EH] WFN, BEEFEEE. ANWWEANSIEHE, MeERESRTS.

o MMERIE: (1) BAHEBRIEAM Gk, ®H. 7@ L. D LB BC L) — (2) HIbis A
(SAS / SSS / ASA / SSA) — (3) EHIFHFEICH — (4) ke (ZMAA. =MA%EL &R
YD

o FHEWNEE—%: MEMEERMA LS [a=BC, b=CA, c= AB|, BIECHENSNE].
K 5E, I\ RS2 B BE R

o % 5FfM: A D,C LN, LACB=/DCB, /ADB =180° — /CDB. X2BEB—NMN=f
HEEREIZ—N=AF ENE—&RE

e EESEHA: HUHMANKZEHEBUANIKEHE, TUEE—X=ARETE

o B{—EM: F—EEINESAEAREN: KERM (m / cm) SEREAM (m? / cm?) &5

Xt L
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3

Oﬁgﬁﬁﬁﬁ:%*ﬂiﬁﬁﬁﬁ(mgh,Eﬁﬁﬁﬁﬁ%%%ﬁ;%¢ﬁﬁaﬂﬁﬂ,%é
FEIHRG A S [ A1

o EEHHE): HAMHGKEILAE KA REHIRRERIF T CME, LLEKRFEHR=F, taeir
ZF th T AR 2 Dads 72 AH ek

o XE—EHEENM: SEEMNIE m. m?. °. rad —HE L, ERF Al BEESHN

AR FHERBFIES ERRFRRERR

B8 I3 ] =Fil:o =N FAMR % 2 ¥8

=ia ¥ RLEEKA, F sin® 4 cos? = 1 3R sin EHAA R
Wik P3| RLEERE =0, HIEZEEKRARAMA

3l Horh— A% A IEZEIR (SSA), WBlE, W 6.7

—i ! IEZEE, B—/, R4

P4 5 R ¥ A AR sin, BHRZEERKIY

— 5T — M AR sin, FHIESZEER BN

= ulsTiiy i . AR A X HE sin, FIEAER (cos fF55E [ B AM ] E)

ExFimdnsmErEt #ERnFR

D lies on OC |/ BC OD + DC = 0C; /ADO = /ADC () 8 ©— ZADC (A
OCD is a straight line —=mdtd, SFlEr D O BB, FEE A R Ak 2 LA

A, D, C collinear (D fE4&k LACB = /DCB; /ADB =180° — ZCDB

>

ZAOD is obtuse arcsin P Mgk BXsE A AR

AB is the longest side ZACB ZmKf, B AFE

OC = OA(FA—F LR PIkiamsE, MENBEEE 1D

13 | fiillieit

Figure 3 shows the design for a structure used to support a roof. The structure consists of
four wooden beams, AB, BD, BC and AD. Given AB = 6.5 m, BC = BD = 4.7 m and
ZBAC = 35° find (a) the size of ZACB, to one decimal place (b) the total length of wood
required to make this structure, to the nearest metre.

I B3 g R R TEHER S I T B 28 IR AR AB. BD. BC\ AD # . C.RI AB = 6.5
m, BC = BD =4.7Tm, /BAC =35°, 3R (a) ZACB WX/, KE#E] 1 /MG (b) SEIZERBTRA
ML, SR B K.

5
Z Answer:

<br
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Figure 3 shows the plan view of a viewing platform at a tourist site. The shape of the viewing
platform consists of a sector ABCOA of a circle, centre O, joined to a triangle AOD. Given that
OA=0C=6m, AD =14 m, ZADC = 0.43 radians, ZAOD is an obtuse angle and OCD is
a straight line, find (a) the size of ZAOD, in radians, to 3 decimal places (b) the length of arc
ABC| in metres, to one decimal place (c) the total area of the viewing platform, in m?, to one
decimal place.

e B3 gy — bR S XU R G AL . W e BRI — AN R0 O KT ABCOA 5—/4=
Y AOD ¥R, CH OA = 0C =6 m, AD = 14 m, ZADC = 043 IR, ZAOD HM4lify, H
OCD HE%Z, K (a) LAOD IR/ CBRACAINE, KR 3 f2/04 (b) 98 ABC HIKE (AN m),
KR 1 A/NEG (o) MR E MR CRACA m?), KISl 1 A/

Z Answer:

A triangular plot of land ABC has area 1323 m?. Given AB = 65 m, BC = 47 m and ZABC =
120°: (a) find the length AC, to one decimal place (b) find the size of ZBAC, to one decimal
place (c) find the length of the perpendicular from B to the line AC, to one decimal place.
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I —HRE AR ABC WTHAR N 1323 m?. 1 AB =65 m, BC =47 m, ZABC =120°, (a) 3K
AC KBS, FEHEI 1 AN (b) 3R ZBAC BN, FEHE] 1 ANG (¢) RN B BIELZ AC INIEL
B, FEEnE) 1 AN

K
Z Answer:

6.5 Graphs of sine, cosine and tangent 1IF5%. &34, IEYIEREE%

K= R [ 8] e F, IR (G R RUARPR RIS 8 H L AAS F X Bk

JiRE, MG IR KRR, 1HFEE XS ARRE SR, T LFEARRENEGER 14 18, 252

X—,

o EAREUR GREHD: y=sinz MEAL (0,0) & BT y=cosa 7E (0,1) LB K; y =tanz 7E
z =7 WA REAIEL

o XHEAKRIEK: y = sina FIK A <g + 2k, 1)\ /N 5 (3; + 2k, —1)  E R kns y=cosz I
MR (2km, 1)~ B/ ((2k+ D, —1) F A <g + kr, 0); y = tanz MIF L kr

o —f&: y = asin(bx) MIEIRZ E; y = acos(br) 5 y = atan(bx) 3HHE bz =0 5 bxr = = &
HUR

oEWEE%\%%%Eé%%:uwﬁﬁ%wﬁﬁzm(mﬁﬁﬁﬁﬁﬁx:g+mncnﬁﬁw
KESHNE, y LR

o FEEHISANEHIROYIHG: £ H U o LU ARAL, Ty = sina® MAME 360°. BOKMTE 2 = 90°;
%%u%§%$&,%%%%xmkﬁﬁx:go§%ﬁ$%%—ﬁ

o%ﬁ%%ﬂ%wpwm@@+k%ﬁﬁ%%—MLkﬂw,Wﬁﬁﬁ%ﬁmmzig+%%%
W, WBFRE k= || TIIE £l

o MREOANE: TEXIAPEEE AL B [BNEY 2 & - REME, #E2ESER R

o [smallest positive z |: HIXAER, SHRERBEEAPHRNM LSS NER, X2 Pl
BRI a2 —

T
2
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HER ZRZARKRKELRSRIRRR

BRI 3 B#A WKR=R S UNE
y=sinz 2m (3 + 2km, 1) (3Z + 2km, —1)
Yy =cosx 2 (2km, 1) ((2k+ 1w, —1)
y = tanx T . (&) I (EH/)
: 2m s T
y = asin(bx) ol (% a) (35, —a)
y = atan(bx) é ¥ 7
y = asin(bx) + k ﬁ (%, k—l—a) (%—7’, k—a)
FR (5 8B ik / Hit
y=sinz Epr=kn
Yy = CcoST 53@:162%4—]%
y = tanx Fih x = kms ﬁﬁi&éﬂ%x:g—i—kﬂ'
y = asin(bz) Flo="T; g [kl k+ o]
y = atan(bz) BAMANFERZBIEE—NESZ, B%EmL%AmNTS
AEGRA (REFiR mea- #H}E
sured in degrees)
y = sin z° JEI 360°; MK AL (90° + 360°k, 1); F i 180°k
y = cos x° JAH 360°; MK (360°k, 1); F AL (90° + 180°k, 0)
y = tan x° JAIHA 180°; FAi 180°k; Wiii4k x = (90° + 180°k)
y = asin(bz°) 3 3|6b(|’ KA 0= 2
16 | f5E5

Figure 2 shows a plot of part of the curve with equation y = cos2z with z being measured
in radians. The point P, shown on Figure 2, is a minimum point on the curve. (a) State the
coordinates of P. (b) Sketch, on a copy of Figure 2, the curve with equation y = sinz. (c) Hence,
or otherwise, deduce the number of solutions of the equation cos 2z = sin z that lie in the region
(i) 0 <z <20 (i) 0 < o < 217

e B2 g2 y = cos 2z I—Hr MG, o DLIREENEAL. & 2 Rl P iz 2k B —
. (a) 5 P AR, (b) £E 2 MEIA L@ y = sine FER. (o) #it (EOHHEAMRTE #H
Wi iR cos 2z = sinz 7E T A XA E: (1) 0 <z <207 (ii) 0 <z < 217,

Z Answer:
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Given that k is a constant, 0 < k < 1, state the number of solutions of the equation (a) sinz = k
in the interval 0 < z < 7 (b) tanz = k in the interval 0 < z < 7 (c¢) cos2z = k in the interval
0 <z <1007 (d) sinz = k + 1 in the interval —1007 < x < 1007.

0 Bk NEHEL 0 < k< 1, B RAITRRLERE XA (a) sina =k, XA 0 <z <75 (b)
tanxz =k, X[ 0 < z < m; (c) cos2z =k, X[A] 0 <z < 1007; (d) sinz = k+1, X[ —1007 < z < 1007

Z Answer:

Figure 3 shows a sketch of part of the curve C' with equation y = —4 cos x, where z is measured
in radians. The points P and @ lie on the curve and are shown in Figure 3. (a) State (i) the
coordinates of P (ii) the coordinates of ). The curve Cy has equation y = —4 cosx + k, where k
is a constant. Given that Cy has a maximum y value of 11, (b) (i) state the value of k (ii) state
the coordinates of the minimum point on Cs with the smallest positive & coordinate.

e B3 e © (U7 y = —4cosae, o LI NEBAD K—H5EE. & P 55 Q fE#iZk C L,
WK 3 AR (a) 5 (1) P HAbr;s (i) Q WIAdn. M2k Co MTFEN vy = —dcosz +k, HH b NHEEL
CH Co Wy BIsRCKAER 11, (b) (i) Bk BME: (i) S5t Cy EREARKR /N IEEURI B/ IME SR AR AR

0,7
Z Answer:
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Figure 4 shows part of the curve with equation y = A cos(x — 30)°, where A is a constant. The
point P is a minimum point on the curve and has coordinates (30, —3), as shown in Figure 4. (a)
Write down the value of A. The point @) is shown in Figure 4 and is a maximum point. (b) Find
the coordinates of Q.

30 B 4 BHHIE y = Acos(z —30)° (A NHED BW—HnER. & PRZM& ERR/MES, 25
(30,—3), W 4 FiR. (a) 5 A E. B4 1R Q &—MRKME R, (b) 3K Q HALFR.

Z Answer:

6.6 Transforming trigonometric graphs = R E G T #

K= [ y=f(z) TR y= f(bz), y=af(z) &, ENMEESHWBEITHE . TAFH 6 EHH
JETIX—3 (Cob), 4l [H—KEE, RITRERDAELIR] KB A LS 4 THEER
BAE=MARB EMES, BfERLFUENE HIRL.

o BUAR: Ay = [(br) B, REERS (u0) BH (T o) v =af(e) HER (u, av). B

[0 TH&S. o BHENGH
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o HRAFRTEHNIEIE: v =

(Edexcel IAL - Pure Maths P1 )

7(5) SBAFEABR 2 5y = [(20) LHALEEAFARDN —F.

ESAE « MO ERHK]
o PAFRTLENTE: v =2/ (x) LLIRAEAFRN 2 i QAL factor 2); y = 5 f(x) K4

o AEBEIRET: f(—x) KT
o MELXBWES:: XT o
XEEHEHER Bl

o FEHASRIBIIZER: v = f(bx)

o HIHIES: y=sin(z —

y Js —f(o) KT 2 B RENGRREAENR, BNE

HESSIE maximum TR minimum, minimum TR maximum.

5 J1AE DA i SR |2’ i y = af(x) RGN |of 5. BEARZE

30)° R BBIAATF 30°; y = sin(x + B) #RFLETH B. [2—a

=h#% a, [z+p] BRE®B S
o A TRNIHE] RE TELAK L ZHIK Pu,v) ZHRIE, HIFELFKERESN, E2EFT v

HEF REBRMNERERSRARRIR

y = f(z) A (u, v)
y = f(2x) FAT ¢ BE4E fac- (g, v)
tor 2
y=1(3) FAT @ R fac-  (2u, v)
tor 2
y=f(-2) KTy B (—u, v)
y = 2f(z) AT y B fac- (u, 2v)
tor 2
y=1f(2) AT y WES fac- (u, g)
tor %
y=—f(z) XF o MRS (R (v, —v)
BB
y=f(z)+k AT y HER kA (u, v+ k)
¥
y=f(z—5) AT x Wi 5 A (u+5, v)
L2
y=f(z)+5 AT y B ERE 5 A (u, v+ 5)
¥
SARMEGTRIRAERE A
R
y = asin(bx) K % CH B2 ] %), 5a XX
y=asin(bz +c) +d WEK [d—|a|, d+|a|], IRIE |a|, LT (PLKR) d
y = atan(bz) (I % SERKEAE
[z —cl HBLE G% c; [o+cl NEFE co MEEHIN BA ST
a <0 MR XF o #RSY: JH maximum & minimum, RELXBFHELNE H
b < 0 IR XF y RS ISy = [b|sin(—|blz) Gi—ibEE
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Figure 3 shows a sketch of part of the graph of the trigonometric function with equation y = f(x).
(a) Write down an expression for f(z). The point P lies on y = f(z) and is shown in Figure 3.
(b) State the coordinates of the point to which P is transformed when the graph of y = f(z) is
transformed to the graph with equation (i) y = f (%) (ii) y = 2f (x).

O B 3= y = f(x) BRI —E805E. (a) 5 f(z) WEEN B3 THA P Ey = f(z)
E. (b) HEMGH y = f(z) BHATHITTRRMEGR, SR P ARSI RS (1) y = f(%);
(if) y = 2f (2).

b,
Z Answer:

Figure 4 shows a sketch of 'y with equation y = 12sinz, where x is measured in radians. The
point P shown in Figure 4 is a maximum point on Cj. (a) Find the coordinates of P. The curve
C has equation y = 12sinz + k, where k is a constant. Given that the maximum value of y
on Cy is 3, (b) find the coordinates of the minimum point on Cy which has the smallest positive
x coordinate. The curve C3 has equation y = 12sin(x + B), where B is a positive constant.
Given that (%, —A), where A is a constant, is the minimum point on C3 which has the smallest
positive z coordinate, (c) find (i) the value of A (ii) the smallest possible value of B.

e B4 gz © (7 y = 12sinz, o DONENRAD HEE. B 4 B8 P £ G Eil—Mk
KB (a) K P R, MLk Co PR y = 12sine + k, Hi k AFE. O/ Cy by MEKIER
3, (b) 3K Co EREALFR NN IEEINME S AL bR 2k C3 BT7HERN y = 12sin(z + B), K B NIE
wWH. A (%, —A) (A NEHD & Oy ERARbR A B/NERRINME S, (c) K (i) A KA (i) B B
/WA REE

Z Answer:
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Figure 4 shows part of the graph of the curve Cy with equation y = sinxz and Figure 4 shows the
line | with equation y = 7z, in the interval —m < z < 7. (a) State the period of tanxz. (b) Write
down the number of roots of the equation (i) tanz = (7 + 2)x in the interval —7w < z < 7 (ii)
tanx = mx in the interval —27 < x < 2 (iii) tanz = 7z in the interval —1007 < x < 1007.
L 4 gHihsk ¢y (U7 y =sinag) BMEM—#0, DAEZL | (5 y=m) fEXH] —r <z <7
WHIEE . (a) S tanz FIAM. (b) BH FHIGEEREXEABREANE: (1) tanz = (7 + 2)z, X[H]
—m <z <m; (ii) tanz =7z, XA —27 <z < 2m; (iii) tanz = 7z, X[H —1007 < z < 1007

Z Answer:

6.7 HDWE: SSA RMIBEHLSMINEFIE
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WNWNE B WE: SSA RMIBRSMNNRFHE

—. SSA WJUAAR: Aftas [ ZH—H | Frif ambiguous case (R#IIER), HEHEE
ML R EP—inmt A (SSA) BN A fE. EEIEFHEME, LARBJUTES, mA
R HIER . RO LA, Fi a 55 —14 b. EMN C FIEHZ AB W& h = bsin A, T2 C
P s [BL A ARG, o BPEERA] 5 [1E C WEZ% AB] A8 SN EE:

JLTER REIN ERER

a<h 0 EAAS, BAREL AB (C BWAE)

a=nh 14 FS5HE&HEY, ¢ =90°

h<a<b 14 A5 HELTT—8E A BWE—N (RA8 M0

a>b 2 A4 FE5ELTTRESE A W CBif > 582 H# AL

—ANEMEARR: BN = L A AEWD. o AFENESESZ AB RSN H A K,

X ERE B2,

Z. arcsin ZIFHI=NanlE: —PNEAELIEZEHSH sinB=k (0<k <D ZJ5, BE¥E

arcsink BLEST. HHGDHERABEN =20, FOAEITFIRIT:

1. 5|AX: B, =arcsink, By =180°— B;. AIM#E, E4—ME7TA;

2. FIGE: WNE—XHE=MC=180°—A—-B, RE C <0 ®iA A+ B >180°, ZXA
BRi. [C<0] RE—FESHRNFE, 5 [HEATW] @%EAED:

3. BABIHIRAR: sinB = k 7E (0°,180°) WAHTRFAME, HRAFWHLE C > 0 B
MEIEF =fMTF. Z518A)3\: There are two possible triangles / There is only one
possible triangle.

[552) [FIMFIR] 5 THEHE] RRABLHAS H. BT ATENRESEN 7RSS

AN DR E S FITI—22 (IXHY cso, consequential significant omission, J& 3 EEHFIEK). R

ERAEZRZRMASNEIRE, BREE—F5.

= BRSO SNMNMaRER (BESHMESEH) TLF PL T SSA BHSG 24k mE— 2.

TR (Bl 5 MEIL ] XRGEKR, Za—5EFE L, MESFHZ/EIRIS:

BEBR LI aF e A LRI LGS =

2 IfB M1 R, SRR %

sin B = aSIbnA — 0.8999 Al FRIGME. K 50 H Bk

B =64.1° 8 B =115.9° Al + Al AMEEE E—D A1, A5 -XE A
both values are possible since Ml EiEMHM. 5 [HE] A6

B+ A < 180°

there are two possible Al MR

triangles

[558])] —DNEH IS 5 B4 N find the possible values of B, #/> possible
R TATREA1IE—"]. &Z| possible / state all possible values, FAWNREZELET
Y, RO EEEME RE— XL,

b, MMEEESEERE
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mIRB* FETEWR IERRSCE
bsin A
a

sin B =

FHEMET. FRERE NEMEESRA LS [a= BC, b=CA,
SinLA =, RWARE o= AB], FHEEAIRA S AR

bsinA

sin B = P& D B
a
s HCFRZ a5 A,
R B UHE sin B = “Sf
H'E arcsin E/H E—N AL, BEEXRELT Kk-ESHEZ, i
=
I THEAT 40 AR a4, B RAUAERLTH = 5 By + A =154.6°+40° > 180°, &%
FI
SRE[ M IMASHE  EHEERK Al i—#] since only B; satisfies A +
B < 180°

AEBITHEESE: (1) =AMET 180°; (2) =MAAERMIL; (3) a AR A k. =4
ait, GREARTE.

In the triangle ABC, a = 7 cm, b = 5 cm and ZA = 40°. (a) Find all the possible values of

/B, giving your answer to 1 decimal place (b) for each of your answers in part (a), find the

corresponding value of ZC, in degrees, to 1 decimal place (¢) Hence find the two possible values
of the side ¢, in cm, to 2 decimal places.

W fE=AE ABC H, a=Tcm, b=>5cm, ZA=40° (a) 3K ZB BIFTA AT REME, KRR 1 AN
(b) X (a) FREANER, RIE) £2C WE AR, KR 1 A/NG (o) IR ¢ KP4 AT RE
B RN em), FEHAE] 2 77N

0,7
Z Answer:
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2 BELS]

bsinA
— =
= 0.5833, so /B = 35.7°, so ZC' = 180° — 30° — 35.7° = 114.3°. There is one triangle.”

Identify and correct the error in the student’s working, and hence state the correct value of ZB.
0 1E = TE ABC 0 = 6 e b= 7 emy ZA = 30°, S [sin B = 0o0A _TX 05 seas)
%MAB:GEF,%uéC:Bm—mP—%TEJMKBRﬁ“%fﬁﬂ%J%%ﬁ#ﬁﬁﬁ%i%%
s R, JFELE 1 ZB KIERE.

Z Answer:

In the triangle ABC, a = 6 ¢cm, b =7 cm and ZA = 30°. A student writes: “sin B =
7x0.5

6.8 mowE: A kiR, BAUNITERESEGRTHREE

wowE EowE: BE ke, BUNITEREASEGTRAEE

— OANMNEARE: EX. 2REEARXARE y=asin(br+c)+d (a#0, b>0). WNED
JnResk ik :

3z AR BRREX —R)iE A

PR ME |al amplitude P AE foe KA 5 foe /M 22 )43 50 A i
Ji

A = et e YRR TR N o
i

i y=d midline BIG TR TPEL y = d WK

k% g displacement /X y = asin(bx) ¥ x FPFE IR S

translation

EBIIEFT [d—|a|, d+|a|], SHEMAXX. X—meARE im0 M y=12sin(z + B) 1
BAMETIZ —12, AELLAMT B #egZ T #kiE.
Z BB ENAR: —PNESRSE—F sin(bzr +c¢) = sin(b(az + g)) , FTbL:
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Fia EBHE5ES 3R
y = sin(z — a) WA o BEE®
y = sin(z + «) T o msiE#H

y = 3sin(2(z — T)) y = 3sin2e [WHR 7 ESMAIRAYN, BENS

[RRY | X—SAEERE: 3sin(20— F) HHEEW [ L gJ WA T, ERE RS g+2 = % ;e
eE: %I ba+c 5RLb(z+§), HiPE lf) [Z58 ] AES N FRERRN: y = sin(z—30°)
A 30° (3K 0.524 rad), HERITHS B A BG—H.

= BB ASEHEE: XS EFH —QEMR [show clearly the coordinates of all
the points where the curve intersects the coordinate axes] IXHFJUE/ENT F4- H AR

. AEXEREGEMNMEARWT, MANMELRS. $£FRE. BUNRE:

KR B4k e H L FRIR

y BE A x=0 The y-intercept is (0, d).

x R L y=0, fRbx+c The curve crosses the z-axis at z = ...

S ONE asin(-) = |a| a maximum point / the maximum value is |a|
N asin(-) = —|a| a minimum point / the minimum value is —|a|
IE VD I 28 SrEERNE vertical asymptotes at z = g + kr

[RESRELAR | EE [ #RESAILHR | Z—BREIIR): M H'S with the smallest positive z

cwmmaew,@%x:g+%m$%5§¢ﬁ§$,ﬁﬁﬁ&%mmﬁ,ﬁmAlm%o

P9, PO [show clearly | &% (ERERMIBSEER) UG /M BN m A5 A 4F, 12 B

FIZAR SR URARE . VEIRIN H F DY 08—, DU T PG 1 4 B0 A 3«

1. RN THRRH A S MG, v MR RS

2. FRAEEE: v MUEWE: o BEEEBES T XA, Hbs %X A A 258

3. BL—MERES MR, WA

4. hEAELGEEIIRE § = - X—SZRERRE HEAERKS [y =asing] 5§ [y =
asinz +d] FJME—HUEYE .

(%%1meﬁﬁﬁ%meax&ﬁJ%%%%@%%ﬁwpmmx%ﬁﬁ%%x:g+m,

B SEFLES; sin. cos £ = HffHirFBEE, TSR

1 BORE

Figure 6 shows part of the curve C' with equation y = 5cos(x — 30°), 0 < = < 360°, where
x is measured in degrees. (a) State the period of C. (b) State the range of C. (c) State the
coordinates of the maximum point of C' with the smallest positive x coordinate. (d) State the
coordinates of the two points at which C crosses the positive z-axis.

e B 6 AL C (72 y = 5cos (x — 30°), 0 <z < 360°, A o DI ARALD EUEH—E%. (a)
S C KA. (b) B C WEE. (c) B C EREAbR G/ IEBUIT N ORI AR . (d) B C
HIE z B HIPIAS AR .
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‘ Z Answer:

2 BUEZRS]

The curve C has equation y = 3sin (2;1: . g), where x is measured in radians. A student writes:
“The period is 27, the graph is y = 3sin 2x translated g to the right, and the minimum point
with the smallest non-negative x coordinate is (g, —3) 7 Identify and correct each of the three
errors, and hence state the correct period, the correct translation, and the correct coordinates of
that minimum point.

g #iZk C 7N y = 3sin (23: - g), H o DIREEON AL, FESiE: TR 2r, BlHGR
y = 3sin2z WACPR T, BRSO ST RN R (T, -3). | R F S IEE = A,
IS HIER A BRI, DUSOZR /N S IEAf AR AR

Z Answer:
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6.9 ETSHE: BM=-ArS=RRNEE%

EEtiE EafE: MZARS=ARNER

— A A RMNAE: AMMIRREEMBERES AT RN E, BN, R
BSWREAR. MIEENT, BEIFAMFTREERERX—KEK:

P1 HYENIR AH A FRILE ERE A

RZEH B §5.5 H a? = b% 4+ ¢ — 2bccos A #E) TR, BRH# [EH
=ihkA

IEZEH WE §5.5 M THMERIER] 5IN, BRI [ EMmR—al

=MAFmM S = B 8§55 AR R TLE BRI 4

%ab sin C

o E # 5 MET§5.1-5.2 FWILERBRERL, HFS P18k

sinz, cos x, tan x £0]

K&

y = Asin(wz + p) 5E ©E= §5.4 Bk (kg BHEA. #0148 ] BB EX

BAZ

HER: B=ATHNBEAEES S = JabsinC EERNRAH A MLEZMERAE, =MEH
G SN E B HILE . BEAEREHIR, M [#R—FiEx .
—. BAWES P1 BXRMELESR P1 (B HLFHEE A HR BN [EEgE ] kiR

78+ E R BB A P1 HYSEFREEK

K% EH BN T =1k A | AELH [ EMNRmARRAKRE= N |, HFER
show that

E5ZEH 2Rih ASA. AAS SSA WAFIBHINE, HEXREY possible
values

A F RS TR SEMR: HIARK sinC Fkil

K15 1) R B oA il B AT ARG H A X B S AR IR E ] |

R I [y = Asin(wz + ¢) &2 ZEEMNEGRK ¢, HEBEERRERY

iﬂzE’J%XJ
fR I 2 IRADETTINGR JLFEEH, HESHH
FhE 5 Ay —/l\lfiWEEﬂT NHERNEHER, THEENS

[ Z58]) BB HETH) A E A B BARsa e B [ REE =10 | WHCHBIRERIE, 1 P1 &) Céa

A/LFFERERERL. FHE T/E + R = KEZD | GaisFHRE

=\ P1 FShER, ERBEHHFENA NS X LR 2R ER D RETHTT, §—1EERS

B N

1. SSA #E#IER (MMANED. ERNIEMEETEES M, SN TE5E] . P1 BE
FED—E, H 2022 4 6 J Q2 WLEWIHE. 3R: 6.7 WHHHER S =LAMET RGNS .

2. ZARRKEGRBRERER. ENINE (S0 ], PLUHGE [y = 3sin2: B §
58] y = 3sin(2z — §) | XXERAETR, MALMEILRBIRER. XLHE WUII%B&E)%E’J*
Mo
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3. IESZERKRE=ZIHRE [ 1EMGIE | BiR. EWNFIEILFRE TCAmA—ll, TR¥AE
A T IETZ e B AR S iR | fsS . P1 28 RIERE: 24 A av bR e, B
ISR IESZEHRE ©, BR c—XA2 [ ABHMEEER ], MEFALHEEK. BRTEX
—mRMeERA [E ] WL, REBEXENE.

4. FRROMNE 189 BRH ] MAR [FEIR |. BHIEVIHHILN TS S, ENRHETERE
RENMHEIRRR. 5k omEdnasgk, EXEB, HZRBH.

5. BRMBESBNM. BHNEMES [~35.7] TH, PLH Al BEGSBMNSIEEME. 7
B [ BEREIRFA L8 | #9185

M. IAEFETIBMN=1"TE (GkHX=1, se&—3aED ME P Zobs B0 Rk 68 FH 0+

73

1. FREXER. FRAE TS a = BC, b= CA, ¢ = AB, A = /BAC, B = Z/ABC,
C=/ACB. X—%M5E, /\BH [tk T | BaER.

2. [ Se4bp% SAS BK | MR, EANM=MLHEEINER B LA P1 BXANIIRE
MEY: SatMi4, *5FESLZIH R 72w H.

3. HHRAN=ARBEESREHRE: sin30° = % cos 60° = % tan45° = 1, sin45° =

go P1 EXEMBEATHWER (0 cosd = ), EATAR.

1 RS

In the triangle ABC, a = 3 cm, b = 5 cm and ZC = 60°. (a) Find the length of the side ¢, in
cm, to 3 decimal places (b) Find the area of the triangle ABC, in cm?, to 3 decimal places (c)

cos 45° =

Find the size of ZA, in degrees, to 2 decimal places.

HX: fE=ME ABC H, a=3cm, b=5cm, ZC =60 (a) 3K ¢ MKE CRAH cm), FEFHE 3
fNEG (b) R=MATE ABC AR AN cm?), KE#AE] 3 A/ G () K ZA BIR/N CBRALNEE, K
W3 2 A

Z Answer:
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2 RS

Figure 7 shows part of the curve C with equation y = 2 cos 2x, where x is measured in radians.
(a) State the period of C. (b) State the range of C. (c¢) On Figure 7, show clearly the coordinates

of the maximum point of C with 0 < x < 7.
s BT AL C (R y = 2cos2x, H oo DOENHRALD EUEM—H3. (a) BH C HEH.
(b) Bih C M. () 2/ 7 FIGHR C 76 0 < o < 7 RS HIALET.

Z Answer:

6.10 ETHEIFME: P1 EFENE + #HES

MR 2019-2026 4 P1 8 T 6 EFAEBUEN, 3L 30 &, BHANE A (Coa R
EHL, C6b IEFZEH. Céc —MIEMFL. Cod fE=FIE. Cée =FREEIEG. Cof FELH. FRAS
B JeIRIN 40 7B 5E T 4 EEE, HRZIAE 6.1-6.8 FFIE, HEERMZEEE 5 —F 5l
X: 2FEEXE. MRS, HSEE, TREBRXBAIERE. AP UM 1T T FEARFE RSN
FERARFES, 2P S e

AE arcsin 18, REEZIIFIE (6.7 F1);
THASICBABIR LR, EREEM { MAR ¢ (6.8 1)
WESSHBERmMATE [ &/ E « | (6.8 79);

ERXRRERUSEERE (HF85).

MFERBREIR, ABENABRIZI E—PEH.

SR R

<he
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R

IERFEBEN (F5 -1

R -

)

=
=

7ME)

FLEE

EZER

=

ZAREHER

=AEGEHR

19410 H Q4 (5 4
21 %6 H Q3 (941
23 £ 10 H Q5 (7 41
2441 H Q2 (50
25 %10 H Q3 (540
26 £ 6 A Q3 (6 4
2246 H Q2 (5
19F 1 A Q7 (64
1996 H Q7 (10 49
21 %1 H Q5 (941
2541 H Q8 (13 43
26 £ 1 H Q6 (11 43
1991 H Q5 (640
1946 H Q9 (741
19 410 A Q9 (4 41)
201 H Q7 (541
21 1 A Q3 (54
21 %10 H Q4 (540
2241 H Q9 (45
24 1 H Q6 (6 41)
24 410 H Q7 (8 41
2546 H Q4 (6 7
22 %6 H Q9 (8 41)
2341 H Q9 (4
2396 H Q9 (941
23 410 H Q10 (6 43
24 £ 6 H Q11 (6 4
25 4 10 H Q9 (6 41
26 1 H Q9 (441
26 4E 6 H Q9 (590

1 BIURZ

Figure 4 shows part of the graph of the curve with equation y = sinz. Given that sina = p,
where 0 < a < 90°, (a) state, in terms of p, the value of (i) 2sin (180° — «) (ii) sin (av — 180°)
(iii) 3 + sin (180° + «). A copy of Figure 4, labelled Diagram 1, is shown on the next page. (b)
On Diagram 1, sketch the graph of y = sin2z. (c) Hence find, in terms of «, the x coordinates
of any points in the interval 0 < x < 180° where sin 2x = p.

e B4 IR y = sing BITZR BRI —&5. CH sina=p, HH 0<a<90°. (a) H p £R
THERMME: (1) 2sin (180° — ); (i) sin (a — 180°); (iii) 3 4 sin (180° + ). (b) £ F—THIK 1 L
oy = sin 2z FIEUE. (c) #HH o FRIXE 0 < 2 < 180° Wil sin 2z = p FIFTA mIRALKR.

Z Answer:
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2 BERIURZ

Figure 2 shows a sketch of the curve with equation y = f(z), where f(z) = cos2x, 0 < x < k.
The points @ and R, where R(k,0), lie on the curve and are shown in Figure 2. (a) State (i)
the coordinates of @) (ii) the value of k. (b) Given that there are exactly two solutions to the
equation cos 2z = p in the region 0 < x < k, find the range of possible values for p.

L 2 44 y = f(x) (HA f(z) =cos2x, 0 < <k) WEE. & Q 5 R (Hd R 1ALkR
AN (k,0)) fEHZE E, WE 2 Fis. (a) S5l (1) Q MIAkks; (i) k M. (b) SEIHFE cos 2z = p FEXA]
0<z<k WIBAPIME K p KBUATEHE.

Z Answer:

State the number of solutions of each of the following equations: (i) 4cosx = 3 in the interval
0 <z < 18000° (ii) 5+ 4cosx = 1 in the interval —720° < z < 720° (iii) 4cosx — 3 =1 in the
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interval —1080° < x < 1080°.
2 B RAIS T REESR 2 X NI AN (1) 4cosz =3, [XIA] 0 < 2 < 18000°; (ii) 54 4cosx = 1,
X[a] —720° < z < 720°; (iii) 4cosz —3 =1, [X[A] —1080° < x < 1080°,

Z Answer:

4 HPUHRZ

x
Figure 5 shows a sketch of part of the curve C with equation y = sin (%) , where x is measured in

radians. The point M shown in Figure 5 is a minimum point on C. (a) State the period of C. (b)

x
State the coordinates of M. The smallest positive solution of the equation sin (%) =k, where k

T T
is a constant, is Tt (c) Find, in terms of 7, (i) the negative solution of the equation sin (E) =k

T
that is closest to zero (ii) the smallest positive solution of the equation cos (—) =k.

12
Hire B/ 5 i ¢ (7R y = sin (q;”) Horp o DLREE N BRI —355 . B 5 s M &2 C

LA S (2) B C A, (b) S M AR, AT sin (%ﬂ) =k (k NHHO W/NE
f#H % (c) Fl = #: (i) HFE sin (%) =k PREE RN GUR; (i) HFE cos (%) — k HIB/NERE.

Z Answer:
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AR Pl PJUTSESEPNESEE. 20102026 F1L 18 BHEUEAEAZ: Crec (RIS TE

M) 14 18, C7b (KD 4 8. BE—ERES/NE—IRAENZ 2019 4 10 A Q1 (5 73D,
B 2 2020 4F 10 A Q3. 2021 4F 10 A Q7. 2022 £ 6 A Q8. 2023 £ 1 A Q6. 2024 4 6
H QL0 (¥4 10 43). X 18 ERJ/LF£HME B + A=LEHRKBAKEEHE | WAEE.
AREH =K REERMERE, H /i EFA T ik

shiz—: AKARSEMERARENALARINE. s=rf 5 A= %720 X AT RBTE 0
BRI, 2019 45 10 H Q1 4 [ZAOB = 1.25 N |, HRHE 1.25 24k 1.25° /RN,
AR HR 2v6 L5, ShERIAAERTHARESEL BN,

®EZ: SKEERRE [BER=/AF |, MAEXAHMEW—RSE. 0 <~ B SEAENEE—
i, =T ChE R %7“2 (0 —sin®); 0> M SEELKENE, B—NMREREE LR DE. 2025
6 H Q6 1 [EFNUSHLITE] B KBRS =AM E.

SRS BEBRINER, EESLARE r. 20195 10 F QU IEHERE 0 s 202
F6 H QT MBEHERERGH a+by/e MR B 15.71 TN4AS, B or ABH—X £
AN I AR 4R 40 R

B, IR MG E]: BRI [E ] AEAXATUEZEAN, B2 [SF ] AmEER=
B, BF [ exact value ] FLEIE © T EEIRBIERR.
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AEBITHIA Key Vocabulary

English #&3Z th3z £ P1 HHAE

radian N P1 —UIMA NI TIEHRTH s =m0 5
A=1r?0 RAENEHIA

degree B T I Or0a = baeg ¥ %: #H 9] in radians
RS N

central angle [54 4Ca £ WS 5RMM, 121E 0, Bu—E2INE

arc length UISS s=rf; ILAF 18 BHEIAFZED 16 BEREIX—1T

sector BB P 2% 142 5 A ISR B 4 EAR A = 2020

segment 5% ZEIZEME s 'BR = B — =Z/f

major segment NI SZHTN R TFREEPIB—; EREEERRENSH

major sector KT 0K T 180° BT ; ENWLAESR 2r — 0

e # B E R AR 3k = 2r sin (g)

circumference [ZYERS 2rr; BEIMEOAR 21, KE s =r0 SLZIHEH]

perimeter RN BEAK = WEYERE + K =2r +r0; SEEAK =
K+ ZK

exact value in terms of & 7 FI¥EHIME BHERSE » MIKEHERN, ZERLARE «, 1585

us /N

in simplest form e fEi RIS S 130 FEBR 26/

to n significant figures  ¥EAZE n MERE BEHERH: UHSRUHMESHERE

2

show that ik Y HMNEHERSELHNESERE, REER—7
g

convert to radians NN EE BB A)IER, ZATEHNAYSE 2 BE
ARGIE

7.1 Radian measure N\ES5BEHRE

MESZEAZRNMME. P1 BIrA5AEARNAR—IK. BEEH. s HHH—aRRERET

BAZ. FTBL 7.1 W AELIE R, AEERE SRR EX . —aliEiiE e L HKETH

7RO AR 1 IIE.

o EX: MKFFHEENECMAN 1 IE (radian), icfE 1 rad. AROKNRA [ ~ FEF R
£, SEPXNMEX

e h ‘ 180 . e 180

o BENAR: Oiaq = bdeg ¥ 50° L Odeg = Oraa ¥ — THELI AL — ~57.20578

o BER or NE, LBE r IE, HAL g NE. B2 «~ #iziE2 [ Z2EM/ L9221 ]

o ATLIEEINE: RAMNERIAL s=r0 5 A= %TQG WL, ARAEGRILRER s = % X 277
5 A= 0o xm? EWL ARSI

o NERELENM: r0 F r if 41, 0 Ay, FAERERABREKE. XELIES [HIR] FIHRYE

o —AERMEBENAIRINEIEM: vy =sine T I o is measured in radians, W =7 XN IEEE, &
¥RT degrees, El—1 z EETEEAENSL
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T T ™ s 2T 3T 51
0y AY = : ° —_ -— ) 4 o —_ - ) ° p— ) o —_ - ) ]_2 o —_ — 9 ]_ o —_ — 9 ]_ ° = — 9
o HKARIEME: 30 oo 5% = 607 =2, 00° =3 0 5 185 L 150 :

180° ==
o ZBBLE: M in radians R ZFEREER °; 1 in degrees R ABEHIM 7o ERT Al 14

aEF IMERNITELESERRER

BE N BE N
0° 0 180° -
30° T 210° i
6 I
45° T 295° o1
1 A
60° T 240° Sl
> A
90° T 270° o
o EW R gﬂ'
120 5 300 ?
135° 2 315° m
Bh 4
150° o 360° o
6
k& AIE (0 2IE) BRE (0 2E)
GISSS s:rf s:%x%rr
)ﬁﬂéﬁﬁ A:%T20 14:%X7T7'2
SR A= §r2 (6 — sin ) WS ERINE, FAELD
LY GIERIS 2 L, &AF _Fh5ik
i e
1 SR MEANEEERINE? & BN 2EIEZIE?
2 BABERBINE: Orq = aeg X 17;_0
3 RAAT, 2ETHIE: s—r0, A= %739
4 BEABEIE: Ogop = braa ¥ @
1 5

Convert the following angles. (a) Write 150° and 225° in radians, giving your answer in terms of

m. (b) Write % and Tﬂ in degrees. (c) Convert 0.4 radians to degrees, giving your answer to

1 decimal place.

s HEH A (a) 301500 5 225° BRGNE, AR © FR. (b) 40 % 5 ”T” ERAE. (o) i

0.4 IR AL, AETE] 1 A/

Z Answer:
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2 R

1 T
(a) Solve sinz = 5 for0<z< 5 giving your answer in radians. (b) Hence find the exact value
of cosz. (c¢) A student writes “sin30° = 0.5, so sin30 = 0.5”. Explain the error in the student’s
working.
1

HI50: (a) fRITHE sine = =, HH 0 <z < g RFIER R, (b) IR cosz MIRERIME. (o) 324k

[\

Hif: [sin30° = 0.5, FrLl sin30 = 0.5. ) 15 ER% 7 A R T (1585 .
Z Answer:

Figure 1 shows the design for a badge. The design consists of a sector AOB of a circle with centre
0. AO = OB = 3 cm and the angle AOB = « radians. Given that the area of the sector AOB is
7.2 cm? (a) show that o = 1.6 radians. (2) (b) Hence find the length of the arc AB, giving your
answer in cm to 3 significant figures.

HC: 1 gt —FBE Rt . izt —A L O ARG ETE AOB 45k, Hf AO = OB = 3
cm, fi AOB = o JE. SHIEE AOB WA 7.2 cm?. (a) IEH o = 1.6 JF (2 49D, (b) #iEEkRIK
AB WK, WiE| 3 A BT

Z Answer:
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A student is asked to find the length of an arc of a circle of radius 6 cm which subtends an angle
of 1.2 radians at the centre. The student writes: “s = % X 2m x 6 = 0.1257 cm. Since s = rf,
s =6x1.2 ="7.2 cm. The perimeter of the sector is therefore 2 x 64 7.2 = 19.2 cm.” Identify and
correct the errors in the student’s working, and hence find the correct perimeter of the sector.
o3 HEERREEN 6 om BN 12 WERIK, HEET: (5= 22 x 2n x 6 = 0.1257
cme XA s=r, Pl s =6 x 1.2 =72 cm. FILIZBRIERFEKRE 2 x 6+ 7.2 =19.2 cm. | iHIEHIF
BUEIZ AR R P HORT R, R U R 2B T 0 IR0 A A

Z Answer:

7.2 Arc length i<

MEKAK s =r0 BAEHIMEESN—1TF: EHFEMN I8 EREH, ED 16 BEMHIIE, AW
LR AR R —/N A BUEH =k ERERER RA =AM, BE—1FREARR: 0 LIUZINE,
r 5 s WORFE —AMRERAL, ATTEAN SR T BABEAHE.

o BZLA: s=r0. s &K, r 2R, 0 2LUMERRNEDA

o BIREHC: P=2r+r0, MIAEFEE + —EKIHK. &5 2r BE rd, TELINKIFHE
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o%EﬁWE%:s=§%x%woﬁﬁﬁ?53=re%é%ﬁ,@5%%—%:ﬁﬁ&%ﬁﬁ—ﬁ
IR

o BRER CHIK s SEOH 0, T =2, 2023 4 10 B Q9 # (a) EX—(T

s
0
o%ﬁ:E@ﬁ%e(%ﬁ)ﬁ%&:m@n@)o%%%Eﬁzﬂmﬁ+%&

o BEEK BENELAL 2, RN s = 0 @ 200, SREHSE 5 X SRETEEEY
SR A

o SRIAMEM: HOEROALY S BREESRTRLEN, S—REEM s — ro REFAM,
T R

BWESHML IKSAKEKE (cm. m), JSHTH. B (s B % e

FER KB FEES NS X

HEAHA AT S

% SIS 0 ot HEEIK, REREEN T
K s SRS 6 r= g RokEAR: B—EESRBRE

4R - SR CRE s:égx%T EBERIEEEEAE

0 6 SR, Rk wm&%) HRAR: AR 1r2sino
e ER %1%

8 1.25° Mk 1.25 AR KN TILHE, PR HEAESRTHAESES L [rad |
AN s=rb Pl oli:i

i‘l%ﬁ'ﬂ&)ﬁﬁ 0 HRERF IKANT 57 F G—H s =10, NEWHFKANIEH
% X 27r

KREAKNRET 2r FEIK, BRKAO—2E %5 [P=2 +r0] BIFHF

5 il

Figure 1 shows a sector AOB of a circle with centre O and radius 7 cm. (a) Given that the angle
AOB is 1.4 radians, find the length of the arc AB. (b) Hence find the perimeter of the sector
AOB, giving your answer to 1 decimal place. (c) A student writes the answer to part (a) as
7x1.4x @ Identify the error in the student’s working.
*Y:@1QM*4%%AOR;EH®%O,¥ﬁﬁ7mm@ﬂaw%AOB%L4%§,X%AB%
KJE. (b) #EbkETE AOB HFHK, FE#hE] 1 A/ (o) A (a) FEREM 7 x 1.4 x ? it
MR PR R

%
Z Answer:

<h-



Chapter 7 - Radians (Edexcel IAL - Pure Maths Pl)

Figure 1 shows a sector AOB of a circle with centre O and radius r cm. The angle AOB is 1.25
radians. Given that the area of the sector AOB is 15 cm?, (a) find the exact value of r, (b) find
the exact length of the perimeter of the sector AOB. Write your answer in simplest form.

P30 BT AR AOB, BN O, A4 rem. ff AOB 4 1.25 §U%. CURIEE AOB [T
BN 15 em?, (a) 3K r PRSHRME: (b) SKETE AOB FKIMEHHKE. ZRE MR,

b,
Z Answer:

Figure 3 shows a sketch of the plan view of a platform. The plan view of the platform consists of
a sector DOC of a circle centre O joined to a sector AOBEA of a different circle, also with centre
O. Given that e angle AOB = 0.8 radians e arc length CD =9 m « DA: AO =3: 5 (a) show
that AO = 7.03 m to 3 significant figures. (3) (b) Find the perimeter of the platform, in m, to
3 significant figures. (3) (c) Find the total area of the platform, giving your answer in m? to the
nearest whole number. (3)

e B3 Al AP A IE R R R PSR IERE BB O NE S B0 DOC KIETE, 55
—AMFELE (HBEL O M) KB AOBEA #HEMM. CI: « ff AOB = 0.8 il%; « j CD KK
FEN9m; o DA: AO =3: 5. (a) iEW] AO = 7.03 m CKi#AZE] 3 A 3307 (3 79). (b) KFEHIAE
K RO m), KR 3 AE ST (343 (o) RFAEMATM, R m? MBS, KB RIZEE T
BH 3 ).
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‘ Z Answer:

Figure 3 shows the plan view of the area being used for a ball-throwing competition. Competitors
must stand within the circle C and throw a ball as far as possible into the target area, PQRS,
shown shaded in Figure 3. Given that e circle C has centre O ¢ P and S are points on C e
OPQRSO is a sector of a circle with centre O ¢ the length of arc PS is 0.72 m e the size of angle
POS is 0.6 radians (a) show that OP = 1.2 m (1) Given also that e the target area, PQRS, is
90 m? « length PQ = z metres (b) show that 522 4+ 122 — 1500 = 0 (3) (c) Hence calculate the
total perimeter of the target area, PQRS, giving your answer to the nearest metre. (3)

HC: 3 4 MR L T AL ] o I TF i fE R C FER, AT Bz v # gk A 52 s (1) H AR X
PQRS. C4l: « B C WELH O: o P 5 SZE C EFM: « OPQRSO Z—ALL O NEOKFEIE: o
I PS AIKIE N 0.72 m; o ff POS N 0.6 JE. (a) iEH OP =1.2m (1 43). XE%0: « HirX PQRS
FITHFA 90 m?; o PQ MIKEN 2 m. (b) IEM 522 + 122 — 1500 = 0 (3 43). (c) #EHR HFRX PQRS
PR, RSB BT B HOK (3 4.

Z Answer:
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7.3 Areas of sectors and segments 25 S EFR

REREAESEKZENER (CTc,

A 1

= 57“2 (0 —sinf))

IEHE 14
, BEEFMZSRE

EER)

[ W — 3R T AR A R

1
o nAAAMK (A4 =

FeR—M A E?klﬁﬁ%ﬁ N RO 7.5 55 TTURZ B R B

L4 kﬁ%ﬁ*ﬂ:

o —AFERI:
SEARBIKIE

o SLER

A:—

o MSH (6> 7): FEEREI—

2 A = Ay

— AN =

1
57"2 (0 —sinf).

r20 (0 F9NE), HAIBR A = 17“5, HA s =r0
Wigk PRIl 0 i, AAOB HITHIR

fr 25in6.

RAHEH (0 <n) BRI
M. EBCERZBEERRESSH: A

o LM FIOAERK 2r — 0. BREEEELHM [ major sector | EJZE%E-’J;#I M

- SAER:

MEBEENEELERE, TR
EFA (em?2. m?), FEHKEKRKEK.

o RESRLL:

E*H%hLE

ZANRE. S ZMEPRNEE, mRMIR, BT, hﬂ»ﬁl‘c%ﬁ’\JIEﬁcZ\

BiEBRMNE Al

FiE+ B, SESHSERNARIRE

Frek B 23 2 BHE

B (%) A:%ﬂ& KERL, 0 REOMH GIED

B (D A= ?7"2 (27 — 6) [0k 180°, &5 6 B 2m — 6
=¥ AOB A= ?7‘2 sin PIL B AR RMAH 6 B

£ 5 A=§r2 (6 — sin0) RITNE T, 0 <

A=Ei7 A=nr?2— =r? (0 —sin6) SZHT I ST, EBERS ST
HERK P=2r+r0 7 & E I —EREN

R gES BR PR

E%%Eﬁ%&%ﬁe

1{1’4 5
57"2 (6 — sin0)
BB 0 TR A 27—
0

IS A T —2%

AR

B =

SRR EREAR, S
UZN

45 RO 5 5™ B /)
AR 52 Al /N

KA PIZFE

Ximie [ 5 = Bl - =/
FFIHT 0 BRHBI ©
Blh [Ed+E | mihF

BREAKKITZ 2r + 10

§T26 5

o [Fl—iEMBEAEEE =D,

XRABE-MVEAR, bR

= 712 —fr (0% —81119%)
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9 e

Figure 1 shows the design for a badge. The design consists of two congruent triangles, AOC and
BOC, joined to a sector AOB of a circle centre O. Angle AOB = o, AO = OB = 3 ¢cm and OC
= 5 cm. Given that the area of sector AOB is 7.2 cm?, (a) show that a = 1.6 radians. (2) (b)

Hence find (i) the area of the badge, giving your answer in cm? to 2 significant figures, (i) the
perimeter of the badge, giving your answer in cm to one decimal place. (8)

e B 1 Al MR RO 2B = M AOC 5 BOC HHERI—EL O NEOH
¥ AOB Lifipt. C41f/ AOB =a, AO = OB =3 cm, OC =5 cm. CHIEE AOB MHAA 7.2 cm?.
(a) UEW oo = 1.6 BIEE (2 43D, (b) #EULK (1) BEMEA, ZFRLL cm? HBAL, TR 2 A4 ZEF: (i)
BEr ALK, B 1 AN . 3L 8 )

Z Answer:

Figure 2 shows a plan view of a semicircular garden ABCDEOA. The semicircle has centre O,
diameter AOE and radius 3 m. The straight line BD is parallel to AE and angle BOA is 0.7
radians. (a) Show that, to 4 significant figures, angle BOD is 1.742 radians. (1) The flowerbed
R, shown shaded in Figure 2, is bounded by BD and the arc BCD. (b) Find the area of the
flowerbed, giving your answer in square metres to one decimal place. (3) (c) Find the perimeter
of the flowerbed, giving your answer in metres to one decimal place. (3)

s B 2 g EETEAER ABCDEOA WAL . ZERIIE N O, BN AOE, 12N 3 m. B
BD “FATT AE, Hf BOA K 0.7 98E. (a) UEBIMA BOD N 1.742 N CE#HE] 4 A0 2487 (140
2 TR EIE R H BD 598 BCD Hli. (b) sRIEIZMIIAR, ZRUSFIKNEBRAL, FEAE] 1AL
NEL (B 73)0 (o) RABIZHIAAG, BRLUK NN, KIS 1 A (3 7).

Z Answer:
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11 iR

The shaded area in Figure 2 shows the plan view of a helicopter landing pad. The area consists
of the major sector AOB of a circle centre O joined to a triangle AOC. Given that « AO = OB
=15m ¢« BC =2m ¢ CBO is a straight line ¢ angle ACO = 0.6 radians (a) show that angle
COA is 1.847 radians to 3 decimal places. (3) (b) Find the total area of the helicopter landing
pad. Give your answer in m? to 3 significant figures. (3) (c) Find the perimeter of the helicopter
landing pad. Give your answer in metres to 3 significant figures. (3)

s B 2 AR X s BT USRI — NP O N IELG R LR AOB 5 —4
=% AOC M. ©&l: « AO=0B=15m; « BC=2m; « CBO 2% HZ; « fij ACO =
0.6 INEE. (a) WEBHAA COA A 1.847 N CHE#AE] 3 A/NED (3 79D (b) SREFNUEHUIFR ST, &
ZUL m? AL, REEEE] 3 AT (3 ). (¢) REFNUSHIIFA K, ZRULKNBAL, RT3
R BT (3435

Z Answer:

o3
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Figure 3 shows a circle with centre O and radius 12 cm. The chord AB subtends an angle of 0.8

radians at the centre O. (a) Find the area of the minor segment cut off by the chord AB, giving
your answer in cm? to 3 significant figures. (b) Hence find the area of the major segment cut off
by the chord AB, giving your answer in cm? to 3 significant figures. (c) Find the perimeter of
the minor segment, giving your answer in c¢m to 3 significant figures.

s B3 Al — AN, HEGH O, PN 12 eme 5% AB FERG O AT RGN 0.8 JVE. (a)
KiZ AB B35 SR MIAR, ZELL cm? NEAL, MBI 3 LA RET . (b) #sRk5Z AB Fraifsm)
ST, BRELL cm? AL, KB 3 MABET. (¢) RHEGHIHEK, ZFRU cm AR, K
WhE] 3 A A R

Z Answer:

7.4 wHwE: MEHTHLRAERSBHERDE

wowE wmowE: MESITHARCARERHERPS

— MENEXS [ At2avZRINE | NEE—M [ UERAFART | MABAM. /£3170
r R L, AR r BT R LA FUE 19U, T2

=X A4 FATEWR
K = rx JREE MKSXEZEMBRROCENITE TEKANX s=1r0
B (BXHEEST
WA = Lrx 91 EREEFREL =M. & BRI A= 1r20
7\%5‘}[&\ %7\% %7"
E = or INH JAK = 2nr, BRUIER r B e
ARSI TRAEN TS | B MRE: WEOMAAN o B, TR ESCA fg;, Fr LA

X o= 2 oy
180 360 ’

s=r
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FRAGHE Y. MEARESATRY, RE (10 i 0 BRSIE . (58] KSR
ﬁ%ﬁﬂ:%%ﬁ%eﬁ%ﬁﬁg%xzw,% INT 5T 5 R REEIOE A AT E B
SER.

= ARGFR: —KEETR, MBTEHERIEALNARE [JoRIF 4. FRIFA] HM—%
B, EATMMIM TS,

B4R AR &3
12 s=rf, r= g MK SHEETR: 0 LI
BoE Ay = %720 _ %7‘3 HEESRK 27 — 0
%2 Ap = %7«2 sl FEHELE, RAR 0
EIE Apay = %7"2 (6 — sin ) B - =Z/ak
532 AB = 2rsin <Z) i BIRAK — I+ %
HA4E Agay =71r2 — Agay BERLSH
F42 Py = 2r+10, Pay =r0+ REKIEIMNIR

2r sin 3

FERINFHNEEER: £B%E 1 BRE—TFEI—FIN, BA%E 2 BXER, BE 3. 4 3
mmSHR. [ZE] AAG% 1 EL [xK] BAH: r= 2 FER A I = (2023 4F
10 A Q9. 2024 4 1 F Q8 ] (a) #2E)-

=\ ERERNBEAE: AEAE P1 SRR FEHE, A=K DE] GMMES, &m

THACE:

s B 5iREK

& m BRI in terms of 7. ex- BTEBMMEBE © W 57 cm. Lg/g cm
act value

a+ by/c R Write each answer WAL 25 15 : 132‘/6 AEEE il 258
in the form a+b4/c

AREHE:

| EREHERREES M. B oxact value I, 4.800 4%, 2V6 A4 BhEEAL
B 7. @ HI to 3 significant figures B, 57 HNG4», 15.7 A%,
<\ = Ao — 12 o “ \
> RABFUERE. V21 BSR 26 V2 HEM VB SEETHERR.
3 MEESR. LR KT, THTERR: REBMEINESHS AN — MURES (2026
6 H QT HEE - > 2 D).
4 s —s. BY0 L sum? 106 em——SREfIHE P1 2EENAES S

2

[Z5] —PDNREWHHEE: SMESNAESNERN, BREZEEEREA m; HEESHNA
ERERN, BRMERE—EHE . 2019 £ 10 4 Q1 K& 1.25 U, SR 1BY0 F o); 2024
6 H QL0 AHZE rIES 1.3, ZXEE 2345609 (B 7 258HHEEHEET ). FIHf
FERBE—: BEBEMFAER, FTEBCSREERKMTAH.
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M. EFRSREAR: M55 A SHERIEIEARNATENSE 3, B IEHAl S
MME/LS | MREsk, Zia—3I2 85 EraEEE:

BRI e T NE A LRMIE T =

%729 =68 2r+r6 =10 (F—) Bl F—K, SXEI% S

PR S B1 TR, 5F—XESH—1P

HWEr BEIRE 0 IR M1 FES: BEHENRE [ARAHET] X—F
302 — 130 +12=0 Al A5ETEREEx, PEELENZ Al 1%
(30 —4)(0—3)=0, Bl =253 BI AMEIREEERIS—N7

RN 7 M1 FiES: BEhHERRE [BEE/RN]
0=%r=350=3r=2 K Al FsExmERX—9 (EHE)

X IEHH)

[5%5) PN BE S WA A (1) [+ ] SHRRELE. 55 E%E “Withhold the
REARANPNRBATAEE, Al
MR (2) EEXEIREEEEE. 0 5 r ZATHILN, B7YS “withhold the final mark
if the corresponding values of r are incorrectly paired”. EEENEWIE 0 5 r BE—
£, Bl 19=1 r=3], REAFIEBIMS.

1 HBNRE

Figure 3 shows a sector AOB of a circle, centre O. The radius OA of the sector is r cm and angle

AOB is 0 radians. Given that e the area of sector AOB is 1 cm? e the perimeter of sector AOB

final mark if they do not rule out r=-3 / r = -2”

is 8 cm (a) write down two different equations involving r and . (2) Given that r > 2 (b) solve
the two simultaneous equations in part (a) to find the exact value of r and the exact value of
6. Write each answer in the form a + by/c where a, b and ¢ are integers. (Solutions relying on
calculator technology are not acceptable.) (5)

e B3 Al AL O RO EIETE AOB. BIERIEAE OA 4 rcm, i AOB 4 0 NE. CXl: o
BT AOB HIHIARN 1 cm?; o BHIE AOB KN 8 cm. (a) SHWAKXT r 5 0 BIARTTE (2 7).
2l r > 2, (b) fi# (a) AL, R r 55 0 MIKHE. BDMERMBEGE o+ by/c FIBI, HF al b,
e NEER. (AR BRI (5 7))

Z Answer:
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2 BEZRS]

A student is asked to find the exact length of an arc subtended by an angle of 1.5 radians in a

circle of radius 6 cm. The student writes: “The angle in degrees is 1.5 x 180/7 = 85.9437°, so the
85.9437

360
Working, and hence find the exact length of the arc.

HSC: —TE SRR AN 6 cm BB, 1.5 JREERTX I . SR A S0 [ R A FE 2 1.5 x 180 /7 =
85.9437°, FTLLIE N s 8‘)396?)37 27 x 6 = 9.0078 cm. | BT H I BOEZ AR s, IR
SR RS A

Z Answer:

arc length is s = x 2w x 6 = 9.0078 cm.” Identify and correct the error in the student’s

7.5 WmowE: ARRMEHSSE. MEERNERRE

— "N AEBAPEH SR FMNRILTEAZRT, BREHAREE, ME [ Bu575ME ] F




Chapter 7 - Radians (Edexcel IAL - Pure Maths P1)

e ER 5
1 E%E%eﬁké%x%r KN 57 15 £18F 5 — 10
WU o EBAON s =10 IUKK 57 {5 T
o Y 304 I SRARAHEEH 2BRE - BE—SERIY
o
4 BB 0 TiRR 2r —60  TEEREMN, K B4 major
B AR/
5 5 AR 1020 HHMOEBHIAE B — =Rk
B
6 BT 1r2(9 — sin) SRR ETER BE - 42
SRR

[5%8]) 5 6 % UAE S: 30 = 0.8 Hl 2r — 0.8 fRN 1r? (0 — sinf), A sin(2m —0) =
—sinf, FRSHEEMENTER. IHEZIARRE, RASEERE—RD, 2AER
PRiEIL S AN . EMBUEKEE [ BEBRLSH .

—. SEEHE: AR, EARGES—XEEBHES T (segment) RSN BIHIERST . BIHO A
RO G, P42 r:

1 1 1
Az = Apg — Ap = 57“20 — 57'2 sinf = 57"2 (0 —sinb) |

ERAEH: 0<7 ($5W) . M5F (0> LIAGHK

1
Aﬁﬁ%% = 7'(‘7“2 — 77‘2 (03; — sinﬁ%) o

2
ER $i5E 5% EMEA
FE B0 ff < 180° ;%aﬂmm
5 [0 > 180° mr? — %73 (05 —sinby)
R B = 180°  nr? R, SIEAR)

FIRT RS AEE: (1) RMEABKEOA 0: (2) HFERSIGELRI (BRESHT
s (3) AR, [HHE] (3] BAFREES: BHE— B chord 5 [ HiXERAIKR ],
it (Bl - =A) L.

=, STEEANHSMEMRLESR [2TEHE | WERE=MELTEOLESR, KERe

ia:

Elf BOAEAE HREALE

Ll (major sector) 27 — @ %rz (27 —0)

5% (major seg- HIFHM 04 i1H Tr? — %rz (04 —sinfy)
ment )

W + =M BWIEH 2 — 0, =MAEH 6 8 (YRS

[Mhsk | T2 Mgk | SHERERE, BREEEM#HE=AF, KBEENME=FAR. 2025 F 6
B Q6 (ZHHE) 5 2020 &£ 10 B Q3 (HE) RAEZEMHIE [ (7&M |: 2L [MEE + O
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=Rk, FIEE TONER + O=AkK ], FENBEESBI—MA on — M8 2r—a. [5
5] HiLARXAEEEAT RPN EERRKLE 10 WEANE, LLEZFREKLE 10 5
B

M. ESEFEHMMEFIZESHRELRE ESETEMNERLNCXHE:

AJ

Gk

0= Agm+ Ampgp £ > Ay .
—_——— Y— — —_——
FH%TQG ):H%’I"QSing RE—=f%

[— ] REREAMZE: BRHYEENETS (WSREN=MAK) . EETHENERS (nmE=E
PO [+ ] A RIS AR

Bl HRARIER XS
2020 % 10 H Q3 (L 72 + 2 x % x 5 x ZRAFHA 2r-«
) . (21 —1.6

3sin < 5 )
2025 £ 6 H Q6 (FHlL %x152 (2r — 1.847)4—% x15x fRREA 2r — 6
2 ) 17 sin 1.847
2020 £ 1 H Q4 (& % x 122 (r +1.231) — % x4x KEER=fAF
=) 8v/2
2022 £ 1 A Q5 (& %x32><1.742—%><3251n1.742 ES S
1)

[+1 5 -] WRLFIERAE—%: EIEL, B8 REMBFELER, LEERRERES
MXERENS. FBOMITE, REE=ZARRCE MAEHBRSKER [EfZET—1
=Rl ] —ABRAXKTETEXR.

B BRY r WRESHEHER ASFRE [ HiH ] #HX80K7, BALUFEEX—%.

7 E K WIS X BLRIEEE
exact value (ERMLAB  2v/6. 130, 14 -8v/3  4.899. 16.192, 0.1436
)
in terms of 7 5my am.452.4... 157 (B m T HO
7 ANFE
2
a+ by/c 2++/3. 14 —8V3 i 2+ 1732
= FKRAEMN .

1. FETIZRE « SRR, B« AL 3.14159 BA—ZI, BRBZEMRAETEALET .

2. RANEBHBEF. V24— 2v6; 500 fFpsepam, Ly - YL,

3. TR B | ERIDH B AEEE. W H Ui form a+by/c, BRI a\ by c BERREEH; 14-8V/3
b= -8 RAVFH (b REHEIT]).

[Z58]) — /N Tin simplest form | 5 [in the form o + by/c| BANER. &

NELRR T, FEEERBREEMBIRERER o BFER: 2v6 &%, T 2v24 AEH.
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1 BORE

Figure 3 shows the design for a sign at a bird sanctuary. The design consists of a kite OABC
joined to a sector OCXA of a circle centre O. In the design ¢« OA = OC =0.6 m « AB = CB
= 1.4 m e angle OAB = angle OCB = 2 radians e angle AOC = 6 radians, as shown in Figure
3. Making your method clear, (a) show that § = 1.64 radians to 3 significant figures, (4) (b) find

the perimeter of the sign, in metres to 2 significant figures, (2) (c) find the area of the sign, in
m? to 2 significant figures. (4)

T B 3 28 AL SRR IX AR e B iz — N6 OABC 5—ANEL O IR [0y OCXA
WPt Bith: « OA=0C=06m: « AB=CB=14m; « f1 OAB = ff OCB = 2 JlJ&;
1 AOC = 6 9B, Wil 3 . BRIGERFHITE. (a) UEW 6 = 1.64 INE CREFAR] 3 ArA BT (4
3. (b) REFEMIEK, BRUKABAL, KR 2 fAMET (2 9. (c) KAFMMTEH, Z%RLL m?
NEAL, KRR 2 FA BT (490,

Z Answer:

2 BELS]

A student is asked to find the area of the minor segment cut off by a chord in a circle of radius
10 c¢m, where the chord subtends an angle of 2 radians at the centre. The student writes: “Area
of segment = %7"20 = % x 100 x 2 = 100 cm?. Since the segment is more than half of the circle,
I should use 27 — 2 = 4.283 radians, so the area = % x 100 x 4.283 = 214.2 cm?” Identify and
correct the errors in the student’s working, and hence find the correct area of the minor segment.
s —IEBELROKR AN 10 em MBI, H— m?Z%ﬁHH’J 5 RIS, i 5L AE B Al BITx f [ O
N 2 I, FEEEIE: (SRR = 120 = 1 x 100 x 2 = 100 cm?. T SEKT LR, Frelsy
H 2m — 2 =4.283 9, TRMEM = 5 x 100 x 4.283 = 214.2 cm?. | 545 I BUEZ AR MR E IR,
TR 1 25 5 TR IE A AR

Z Answer:
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7.6 EEtx: MEHSEER, ERFIH4. P1 HIINEAA
EEfE Ee6HE: MERSEER, BRAFEIHA. P1 SSMEAFA

(1) A A M RALE : IESIS R ERALSE ZMHE A & IEIX R A B REAZ A b
PEE M (EREFEREMBIFRALAN=ZAEREH ) SEFEMMMEE—M TEG=
B

| P AR BRARSH —WiERE TRt A
I E A 9 5 X 1 amrmram&%ﬁ%m@ﬁa AT B3 = 1] ENfE
PESMENT T rad 5§ T AR AHRE, 5 P1 22—
B At I = ?gg Hil=o|r (a ABRE) EOARER
FIBTIAUA S = S d S = IKREEBRLL2

1

§|oz\ r? (o BAIREETE)

[Z%]) EREAAXERDS n: BERNIHERELAEHR n° (0 <n <3600, TRIMKAXFH

A 17;0 ZA % 7 P1 BETRGEN NI Eﬂﬂyﬁiffﬁﬂi&ﬁb, BH 0 M
nmr

2) S P1 1#&%,\4\;&,%#
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EA (FRIEE) P1 (Edexcel) ERHER
(1) Pk 1 = %, n RS K s = r6, 6 RINE EMARTEEEE
N v
%;ﬁﬁj%%
# 57.3 £
2
@) BRER S = T A= %rzﬂ ks AR
P1 HJg [#E AR
Bl
(3) &ﬁ%ﬁ:%:%%%%%ﬁw@# R A J5 w95 7 B B AL Pl FERE 0 £
A AR BY, 2%8H L
I
(4) —BAE IR HR SEER®NE (KAF I8 EABEES  [EHNELFRIER
B KO EN8 5 NN
(5) sin30° = 0.5, —ARBBINAES] ZAERBBOAILES], sinz 1 2 8 sin30 SHEKH
IR =5
(6) ERT G, 0 3.14 exact value FURE =« HEWM ERIHEE A o
a+byc RF

[3%5 ) BEEITENRS (5) 55 (6) %: ENH [sin30° = %J, T PL I sine 10 = RILE,
i BL 30 AN g i, sin30 B 0.988 XA TCE X HIHL.
(3) P1 HHNER. (BERBHEAITHA S

Pl §iShE R ERATLARSIR
(1) SEER A = HEHNBERAZRBRER, 5HEEIEESERH T

%T‘Q (6 —sin6)
(2) %/ MNP SRIE:0 >« ENEHILPAB L [IUEE ], HERHE THMA ] fI8E

AH 2m — 0

(3) EREBRSHE: %@ em.  EAZRERAXE, HAH EFHER] B
2+ 43 cm

(4) MESREE=ARKF W= R P, 9 ) R IR T 5 e TR T AR P Ak
B AR X 5>

[BR5T) 56 (4) FRAERBMMGT: BN FEAEGEITER N [V T ), E P1 27
RKRABE. FIEFHS . RZKN 7 EZREEZUNER
(4) =M AEZHEHRSESR
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i BATE

1) EEWQﬁl:%%#E&les: B 90 x 42 ) SLHRSL, RERHR
r0

(2) i s=rf. A= %720\ Ap = %7”2 sinf =47, BITHRERE 0 2INE
BE—HER L

3) SR S REBRRT UAERTAT, & 1r2 (0 sind)

(4) B o #AE [REARER «) JL2 B exact / simplest form, —#ARE /)

o

1 %S

A circle has centre O and radius 6 cm. The angle ZAOB = 120°. (a) Find, in terms of 7, the
length of the arc AB. (b) Find, in terms of 7, the area of the sector AOB. (c) Find, in terms of
7, the area of the minor segment cut off by the chord AB.

30 [l O KIEAEHN 6 cmy LAOB =120°. (a) KK AB HIK, 458 © For. (b) KEE AOB K
R, GRH m &R (o) RiZ AB Friliss S MHR, 48 © Row.

Z Answer:

2 R4S

Figure 3 shows a design made from two sectors of circles, both with centre O. The sector OPQ
has radius 5 ¢m and the sector OQR has radius 11 cm. Given that ZPOQ = 2% radians and
that the area of sector OPQ is 25 cm?, find the perimeter, in cm, of the shape OPQR.

e B3 BRI ETE P O TR, BOA O BT OPQ WI2EAEN 5 em, BT OQR HIFR
N 11 em. B ZPOQ = 2{ I, HETE OPQ MITHA N 25 cm?, RKEE OPQR KA (FRAL cm).

Z Answer:
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7.7 EPEIUUFE: P1 EIa% + EEmERE

AR HFIL 18 BH, HRnfh: Crc (BHESSHER) 14 E. C7b GIK) 418, RE
—ERMEINERE . XMEE T DAEEUHKNER:

MBEEHIZE P1L ERR THR=), M2 TR

HA)EYL, HEARSER T8 150° RINE |, (A2t — A DLIREESS 1) ) B ZE 0 T AR g B
MR EREHIHC, B, Bk, HAETEREERNER. MUATEME IJRERELE: A
X > BE > HLE > IERELRS.

AEEWAIMNAEL (MRS S NEE):

o gAY o) % AERKREHR
(1) KokE SEARERK (B8, &K -5 2019 4 1 H Q10. 2026 4 6 H
0 Q7
2) SaHER —NREPEE T =M, REmMS 2020 4 10 A Q3. 2023 £ 1 A
FSYERIS Q6+ 2024 £ 6 H Q10
(3) Rl R B PRI Lo @ EREA 2021 4 10 H Q7. 2022 4 6 H
Q8. 2025 £ 6 H Q6
(4) [&E) R [E BY [F]— RO AR, e OoR FEPES 2024 £ 1 A Q8. 2025 4 10 A
Q7

[B%57 1 VSEEEM M aIE: (1) RERNARRBIET: (2) #8—RNERSEKSFY, &
[EHEm; (3) £IB 0 5 « LLig, FIEFM%: (4) FED = #HEEfHl.

YR s AR VYR, sol BN [BR5r] 5B Mark Scheme B4R m——Xt M. &
WIRT 45 S PEEM, B R E K.
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o ITRAFEEBENM (F4% - 1k - @5 - 58
FlISS 19 %10 A Q1 (5 41)
21 £ 6 A Q7 (—)

22 £ 6 H Q8 (10 7
24 F£ 1 H Q8 (941
BESSEEE 194 1 H Q10 (74
20 £ 1 H Q4 (94
20 4F 10 A Q3 (10 41
21 410 A Q7 (10 43
221 H Q5 (740
2341 H Q6 (10 7
23496 H Q5 (10 7
23 410 H Q9 (741
24 £ 6 H Q5 (7 41)
24 %6 H Q10 (10 43
24 410 H Q5 (9 59
2546 H Q6 (97
25 4 10 H Q7 (9 71
26 £ 6 H Q7 (7 49

1 BREURS

A sector AOB, of a circle centre O, has radius » cm and angle 6 radians. Given that the area of
the sector is 6 cm? and that the perimeter of the sector is 10 cm, (a) show that 36? —130+12 =0
(4) (b) Hence find possible values of r and 6. (3)

3 [l O MR AOB 42N v em, ROMA 0 IVE. CEUZBZMERN 6 cm®, BIZHIHEK
N 10 cm. (a) WEW] 302 — 1360 4+ 12 =0 (4) (b) #EHRE » 5 0 (T ATREME. (3)

Z Answer:
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2 HIURZ

Figure 2 shows the plan view of a house ABCD and a lawn APCDA. ABCD is a rectangle with
AB =16 m. APCOA is a sector of a circle centre O with radius 12 m. The point O lies on the
line DC, as shown in Figure 2. (a) Show that the size of angle AOD is 1.231 radians to 3 decimal
places. (2) (b) Find the area of the lawn APCDA, in m?, to one decimal place. (4) (c) Find the
perimeter of the lawn, in metres, to one decimal place. (3)

3 B 2 MR ABCD 5P APCDA Wil ABCD =/, AB =16 m. APCOA 2 LA
O. PR 12m KK, 5 O AT EZ DC E, W 2 ffizx. (a) iEB ZAOD KIR/NA 1.231 JREE Ok
2] 3 f/MED. (2) (b) KEFF APCDA KJHIAR, 47 m?, AFHHE] 1AM . (4) (o) REFFRIK, #
frm, ¥E#E 1 6. (3)

Z Answer:

3 HBURZ

Figure 2 shows the plan view of a design for a swimming pool. The design consists of a sector
POS of a circle centre O joined to a major sector QORTQ of a different circle, also with centre
O. Given that angle POS is 1.65 radians, the area of sector POS is 30 m? and PQ = 2.8 m.
(a) Show that, to 3 significant figures, OQ = 8.83 m. (3) (b) Find the total surface area of the
swimming pool in m? to the nearest integer. (3) (c) Find the total perimeter of the swimming
pool in metres to 2 significant figures. (3)

HC: B 2 ikt BT L . ot G Y O KIETE POS 55 —AME (RAGFEY O) HIREHETE
QORTQ #thk. BF1 ZPOS = 1.65 J\%, ME POS HIHEA 30 m2, PQ = 2.8 m. (a) iEHH OQ = 8.83
m ORI 3 AT, (3) (b) RIFFKMBALEERIAR, AL m?, AR RET N HE. (3) (c) KifFik
WS, A m, KR 2 A 28T (3)

Z Answer:
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4 HEURZ

Figure 3 shows a sketch of the outline of the face of a ceiling fan viewed from below. The fan
consists of three identical sections congruent to OABCDO, shown in Figure 3, where OABO is a
sector of a circle with centre O and radius 9 cm, the arc C'D lies on a circle with centre O and
radius 84 cm, and angle AOD is 2% radians. Given that the length of the arc AB is 15 cm, (a)
show that the length of the arc C'D is 35.9 cm to one decimal place. (3) The face of the fan is
modelled to be a flat surface. Find, according to the model, (b) the perimeter of the face of the
fan, giving your answer to the nearest cm. (2) (c) the surface area of the face of the fan. Give
your answer to 3 significant figures and make your units clear. (5)

e B3 AN R R s S . =R 5 OABCDO 4251 E 7 R,
Bl 3 fime Ht OABO 2Bt Oy #1428 9 em M, I CD L TELA O 420 84 cm KA L,
H ZAOD = %ﬂ I . AN AB KRN 15 cm, (a) WEBIIR CD MKA 35.9 cm GRS R 1 F2/ND .
(3) MR HE AL B . HEIEERKR (b) MBI R, FERMEAINRELN cm. (2) () MR
TR B RAEWHI 3 AA BT, FEUHRAL. (5)

Z Answer:
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M4 Differentiation

AEE PLH [RE] 5T B—EEZLHS, HESGIHTEERK, HERKNH N
Bfo 2019-2026 3L 28 BHMIFEAT, MW K. C8d (AR EKRS) 9 18, C8b (R
BKE) 6 18, C8e (MEk5A4) 6 8, C8g (MASHMRKREH) 518, C8a (HIZKHESSH
BER) 2 8. /HMETTH, BREFERJE 2019 4 10 A Q7. 2020 4F 1 A Q3 (% 6 40, mEMZ 2020
10 A Q8. 2022 # 1 A Q7. 2022 £ 6 H Q10. 2025 & 10 A Q10 (3N 10-12 43 )
AEAZEAEERKE, e IEFE N

T®E—: SBR[ FENENRR ], T2 BIERE | XS LT FEAREREITEXHE (2019
10 A Q7. 2020 £ 1 H Q3), WA Ee—F: JaskRERUILRIZE, HR [HAFHEZE b 1
Pl FTERIZLRIRIER, BEHHAENRR. BEHE0 885804 Bl Rk b — 0 MIRERERR,
5 [PiEHE] BEALD. 8.1 5 8.8 BHIEXHHIHE.

$%E—: BETS [ Write your answer in the form ... | B, ERXAAKXGMEL D 5. P1 HIEK
R E =M y = max+c (2019 4 6 A Q1. 2025 4F 10 A Q1. 2020 % 10 H Q8)+ ax+by+c =0
H a,b,c NEEH (2019 4F 10 A Q5. 2021 £ 1 H Q1. 2021 £ 6 A Q1. 2024 &£ 1 A Q3). LA
JFaE [simplest form / simplest factorised form]. B TIEFNXAX, BHEES—8.9 ¥
WIXHE.

%&E:%&ﬂ%%—ﬁ5nﬁ&%fmhmo%ﬂ@:oﬁwﬁﬁ¥\%&%ﬁ,ﬁﬁ&5

Mo =a GRy= o+ REEROERES . B artby+o=0 E ob c IR,
W@ £, 8.5 5 8.9 T M.

SKEM: HSBFHRKSH, ZRA [TEM | f [HE— ] —HE%. 2020 £ 10 H Q8(c)
R o — ; 5 o =6 HAME, BEEY L 5 I, parallel and distinct, Fibl o = 6 L& %
HEMHEH; 2022 4F 6 H Q10(c) B/ H#’5 From graph we can see the x coordinate is
positive, WHHENESEHRESAZSE L. 8.7 5 8.10 TS XIS ATHITHIRIZ.
BEARE, RECYEME: BE f(x) MZIBH f(z), B [EXSHNSH ] SRIHAEZERAN,
BE T4 | M2IMEES SRR H B EZEKRNER, B [ 8] SFBRDETE.
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ABITHIA Key Vocabulary

English &3 fh3z £ P1 HHAE

St Ex fE () Y e R

differentiation Wy GRS H f(x) R f(z) MidHE; P1 REZMASHNHZE
kS

gradient FRRE (REFR) HAMRIZE; B2 gradient at a point FiEIZA
PIZHIRIE

gradient at a point A AR R B 7 [f B 5% the gradient of the curve at P;
JeK f (x) BARAREALFR

tangent T HMERBE—NAHIMEL: HTHEEHR y— fla) =
f(a)(z = a)

normal R SUABEMEL, MEN —ﬁ (BR f(a) £ 0)

power rule TEREOEI Loy = ot BBEARRE, BRAA—

stationary point IF f(z) =0 M s; P1 % ] find the range of values
of x fff f'(z) <0

rate of change B S SEELG S X MBI gradient, T8 [ B4 «
TslEZ D y T ]

second derivative Zhr'e# iefE f(x) B (CZZ Xt f(z) HR—IRF

curve h 2k Ei%:; S8E P1 Bkiz2 [ #ik E—a4 | AR,
PSR M R

in simplest form i ] JE 20 B R R: SREUARE. REE » IRESR
¥

perpendicular to THT RSV, MkiEL 2 mEHE; RERRA -1

parallel to AT P TAT = FEHESE, X2 8.7 RKSHMIZILF
=

straight line HZ By =maz+c B ax + by + c = 0; Bk EWFhm
Sy IE

constant A REBIBFEICNE kv av ¢ Bp. ¢ KEFTELTHK
g, Teeilwmi=

expression Fik= RANFUER AT B f(2) KK f(z) BN E
iR S S ok

deduce HEWT 'H 7780117 Deduce £~ [ AT CARMEREES H 1;
W TBESEHFES

8.1 Gradients of curves BHZ#EE 5 S ¥ AIEL&

XA AR [ ER—SmRE | BIRRMTAER. HEAMRE AN (HRIEL
bo B ARz 22D, (HEHZRAE— SRR [ AR ], LR AUERIR T TS k. PL L TEA miEER
(C8a) REAEKFEXANEN: 2019 £ 10 J Q7 5 2020 /£ 1 7 Q3, BAEMEES%H T </LETLH
[E, & i A8 R 1 ) T A

o BB, WL LWA Pl f(z) 5 Q@ + h flx + b)) FIEHELHHNE m = =2
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flz+ h}?b‘f @) R A— A A BT

o BIEET: B h— 0K, QW P, FIKAGE P, EHREEE—MIENRIR. X AR
e S

o SHIEN: f/(2) = limpo

dy d

fz+ h})L — f(=) . JUTEN: HZE ¢ S8MEEx
e iB5: f/(z)- >

o dxf(x) —HaEe%EMm: PLE f 5y RA, BR—EANEBRFTS

o XARRIZE: B HUL the gradient of the curve at P (P WIEEAIR AN o) B, %&3K f'(z), B
S r=a. X 81 WEEH (a) MAEIHAR

o h# 0 ZAMHE: h=0KBEENE, FILBLE A, MURREIERES h— 0 MAEEE h=0

o EAWMMRALII—: h— 0" 5 h— 0 G FE—MRIREAFESE: PL BERZHAS50 082
Wi X — A

o SEHEMFTEEIN: f(r) AG2— I HMINRE, EHRELHE FE8—MRATIARIRIZE (W 8.2,
8.3)

FEFR NBIERERINSH: REMNDSRIE

BB A Wi LE— BT

(1) St Q MR BAE o+ b EERITS BL OL19 6 10 A QI(b). WHT,
YANFIE o+ h BERA £ 1 EELTEE 15
f(xz+h)

@ 5 E kR AR APuseEAeszE h 5 LTI g
f(x—i—h)—f(x) = L
. THHLR

(x+h)—2z

() RSTRFME, WEART h X BRAENH: T h R AIRR

() BB b0, SHERS (1) B BLRWBIRER, 5 THA) %) EEAG
%%

4R Sk s EME

mpq = XN o spampie, TRS®  RELAH A -0, SR

R

mpq = TEHM Ty S ERARATZE b, TR @

Q MBMIREIE f(0) + b ARARIIRN Vo = (o +h) REHRA, IR

f(z) MEE b —&IT
()5 [(b) MBERZB h=0H h=0WNgEENE, BILAF 5 as h— 0, gradient of PQ — (a)
MET (a)l 7E A

Figure 4 shows part of the curve with equation y = 222 +5. The point P(2,13) lies on the curve.
(a) Find the gradient of the tangent to the curve at P. (b) The point Q with x coordinate 2+ h

also lies on the curve. Find, in terms of h, the gradient of the line PQ. Give your answer in

simplest form. (c) Explain briefly the relationship between the answer to part (a) and the answer

<l
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to part (b).

3 B4 GHTTRE y = 222 + 5 BT ER I — &7 20 P(2,13) fEHIZ E. (a) KHIZAE P Rkt
LR, (b) MRy 2+ 0 A Q EMZ B HE h IXFERREL PQ BIRIE, L ARFEITE
Ko (o) FEBRM (a) BERE (b) MERZAKK R,

Z Answer:

2 R

Figure 1 shows part of the curve with equation y = 2% + 3z — 2. The point P(3,16) lies on the
curve. (a) Find the gradient of the tangent to the curve at P. (b) The point @) with = coordinate
3 + h also lies on the curve. Find, in terms of h, the gradient of the line PQ. Write your answer
in simplest form. (c) Explain briefly the relationship between the answer to part (a) and the
answer to part (b).

I B 1 AR y =22 + 30 — 2 MMM BRI —0. & P(3,16) fEHIZE . (a) SRHIZRTE P &2
WVILIIRIZ . (b) BAEFRA 3+ R Q AEMZ E. HE& b A TRREL PQ WRIE, 5 i
R (o) MZEBY (a) KBRS (b) WBERZIEKKR.

Z Answer:
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The curve C has equation y = 2. (a) Find, in terms of h, the gradient of the line joining the
point P(1,1) on C to the point @ on C with = coordinate 1+ h. (b) Show that as h approaches
0, this gradient approaches 4. Hence state, with a reason, the gradient of the tangent to C at
P. (c) Find the equation of the tangent to C' at the point where x = 2. Give your answer in the
form y = mx + c.

3 ik C TR y = 2. (a) HIE b TRREL PQ BRI, Hrh P(1,1) 2 C LA, Q
je C EREARRR N 1+ h B (b) IERAY A LT 0 B, ZAREREIET 4. IS HIFREEE: C 7 P
RAVILRIRIZE . (c) K C ERIALFR N 2 M REKITIZ TR, Sy = ma + ¢ BB

Z Answer:

4 {53

The curve C has equation y = 22 + 3z — 2, x > 0. (a) Show that the gradient of the line joining
the point with = coordinate a to the point with x coordinate a + h is 2a + h + 3, where a > 0.
(b) By taking a suitable value of h, show that the gradient of the tangent to C at the point with
x coordinate a is 2a + 3. (c) Find the gradient of the tangent to C' at the point where 2 = 5.
Hence find the equation of this tangent in the form y = mx + c.

s i C MATER y =2+ 3z —2, HA 2> 0. (a) iEB: BEAAARR o S SBALERN a + h 5T
FrEELMRIEN 2a+h+3, Hba>0. (b) B—AEER b E, IEWIHIZ C FERAIRN o B R4
IVIERIEN 2a 4 3. (c) 3K C £ o = 5 WHIPIZRE, FHEIEZIZLTTES M y = ma + ¢ BB,

Z Answer:
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8.2 Finding the derivative k& (RRHBCEN))

1 HIFERANTSE R4 ], X—FWERREAE. P1 RE—ZEN—REREBEEN (power rule):

EAMAE P1 EEPHIMEIBE: 200 20 Gl mi=0 « UL eI e ik Rik
Ko BURA AT, K LERNBERE (RBERAE. BHRAR. BEFREFTE) LT Hm
1573 R

SEMAS: # f(2) = 2" (n S EREH0, T f(2) = nan ' [ BB L% E8RH— | —
i

%ﬁﬁiw-E%MW:MW%%kEﬁ%EﬁE,%ﬁRY—,k$§5%ﬁﬁ§

Fb3E (a+b) %Hdib SRASBFETRS, FEBEHE—R
%ﬁmmﬁamozﬁﬁv:mli@):ﬁ4>:mr%@wfjx%x%ﬁ%m—ﬂﬁ

Ny dz dzx
MEPS

ﬁ%%%ﬁﬁ&%ﬁ:i(i>:ixxﬂ:—x2 . HBENSNEEHE, XEREH
E’J'T%"?ia = )
ﬁﬁw@ﬁwﬁ=“éﬂ“:&Hﬁ<x¢m,ﬁ%ﬁﬁ%%,wﬁﬁﬁawmﬂafnx%ﬁ

SEN S5EEN
SIS LIRIR: — 2 i
5zt

2
5 % = ZIEAREEE: BN simplest form 1 Al % ER [ SHREND LN, 8

N

() 5 f(a) RFAHE: IELEFRE (—ANAT), FELE v = o R EERMEE. EEE
[ XS HIRIE | e HE
BAEKERE: mizll. #0050, EE&RECRKSAE P1 A, B35 A3k, BRHES—
eIt

-1

\

RRGEMRAILES, BRAERRABEHSFE. BT Notes

BH#f Condone _5 for —
2z

3 — 6x
3
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BER BRBUVENEERSET Notes EHFEIF

B3 f(x) S# f(v) E: =}
T 1 881 - 0; TEER 12°, BAEGK «
z? 2z
x3 32
x* 423
z° bt 2019-2026 4F 5 R ILAEM H
3zt 1223 A 3 x4=12, I 323
—4z3 —1222 SRR R
a8 a2 SBFBBE (25 1A Q5 ) Sot MO
12 0 BRIEREHEK, T2 12271
1 1 5 ot 5
x_lzg —x_QZ—P BAY -1, f5kA [n=1] bl B —ERN
—1]
-2 1 -3 2 P A B N g . = 2
= 2070 =—— B4 IBRVMESE, TEES )
L .5
x = F —3x = —F
EB7 Notes [FX GEEREHI) FFEEH ERREERTA
Attempt to write y as a sum of two 24 F 1 H Q3(a) AREHRBREZMABRS, X—PAH
terms 25 M1
Decreases the power by 1 on one of 23 4F 10 H Ql(a) REF—DUHRHB—RLE M1: HEHT
the terms WHEFE (2% — 237 i)
Two correct unsimplified terms (in- 23 & 10 H Ql(a) Al RIFREHEZD, BRELAE
dices must be processed) REFEF: BH +c HIMTHNS
Do not allow x* for x 24 6 H Q7(a) /YA 1 BAE z, 5 2! X Al
withhold this mark if there is a con- 23 4 10 H Ql(a) KEFBLRGEHI +c—ERSA
stant of integration BHIARTE
5 51 s . o
Condone o for — x2 25 4F 10 A Ql(a) AR S T NIBRFN, BEFAMHERUL
5 il
. 32 5z’ . . o

A curve has equation y = < " 3 x > 0. (a) Find, giving your answer in simplest form,
d
d—y. (b) Hence find the exact values of = at which the gradient of the curve is 0. (c) State, with
x
a reason, the x coordinate of the stationary point and whether the curve has a maximum or a
minimum value.

N o N N 3”4 523 .d iy e 2 e L A T . N N
P —HMAMRTE y = S - 2 e e > 0 (a) R 2L, AREHEGEIGA. (b) ORI
FER 0 B o BIRETR(E. () SHIFULBBEH . JERpRARERZ 2/, M ZR7E e Ak B KR IE 2 f /M
% Answer:
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4o + 227 — 3z +1 1
The curve C has equation y = v s , x> 0. (a) Show that y = 422 + 22 — 3 + —.
x x
d
(b) Hence find, in simplest form, d_y (c) Hence find the exact value of = at which the gradient
x

of C is 15.
3 2
oz i O W y = I gt g s 0. () WMy = 40?420 - 34 1 (b) HRlk

R Z—i MR (c) #ILR O MBI 15 I 2 FIRSHH{E .

Z Answer:

7 R

(a) Find, in simplest form, Z—Z for each of the following. (i) y = 723 (ii) y = 2° + (iii) y = 6 — 224
(iv) y = 272, (b) The curve C has equation y = 52° — 15z, z > 0. Find the values of & at which
C has a stationary point. (c) Find the coordinates of that stationary point.

HSC: (a) K18 3053 AR %, RN 1)y =723 (i) y = 2% +2; (iii) y = 6 — 22%; (iv)
y=a"2. (b) H1Zk C MITTHEAN y = 523 — 152, H 2> 0. K C HE RN = FIME. (c) KiZFE A HIA-IR.
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K
Z Answer:

8.3 Differentiating quadratics Z)XRH K S

TIRERBIR FRARENE—RIRIGH: s MEEE (AEF=0D, gifETE (80— KK
#O, MHBLFRBEREMAREEEES ERE—E. 2019 4 10 7 Q7 5 2020 4 1 7 Q3 Piid
C8a ELMI B LR #R 2 IRER%L, 2023 4 1 A Q1. 2025 4 10 H Q1 AL kBN ET. IBR
RBRSEEEHRS, FENZHIXMEKEIRMN.

o FRERN: f(x)=ar? +br+c (a0, M f(z) =2ar +b. SEE—REH, BEIE—FELk
o BHIUHK: c MFEHL 0. IRTREBHEKREFIZFAWAN—HS

o —RTMSHMEREECECHAR: bz MFEE b, T2 1. T2 br

o RARIE. EBULIR a &b, BE =2a-a+b. EE o BIFR: —RIERE. —RIERKNE
2
o HE: 2a0+b=0=x= —%, RFRET o <:c + 2ba> + - PHIXFRA. SBATHRME

STRREH, X A HEAR IR R RS I S

o BIFAM: 2024 b >0 BERZEHE, <o iiBE. XE [BAFER ] iAaszma

o BX: 22 +pr+q WEERE 22 +p; (z+ h)2 FIFHGE 2 (z + h) = 22+ 2h. P1 BRBHEENENM,
Fitt—BERFHE KRS

e 581 MXFH: AUKRM f(z), WINEMEERKNRTR, ALEBFFILEE. AEEZERE—
NER, WLARER
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REOK T 5 fF4RIR) AN N 3R

ST A F—EE5H4 EEE
* W _ gax+ HELAR, HMMAER. o ESH
x

RIS IRER ;l—i =2z +b iZ SR AR ERIRN, S 8UE

RS 20z +b =0 v = BREXEH—E

SRIH X ] 2ax +b >0 % o IS 9T (TR

SR I X [8] 2ax +b <0 il

RN I R y—Ffp) = f(p)(z—p) WEEEEERER

SRUNZE 5 AL BRI AL 5, SR Y2 T R L y=08 =0

ZRIMAY 2ax + b > 0 BYfE EgE R

a>0 7S _% FO L, TS

a<0 T< o TR, T A biE

Sl BREXEK

et [RE] T BIEEIE. WK pERERE—A [ BEHINSHEZL ], BER0

5 2azt + b JEUAR simplest, 24 £ 6 H Q7 Notes BR#f§ Do not allow z' for x
for this mark

Ex = a ARFEN 200+b &N, T4 A 9. BEHIAERSGER—CEEELHE

F B R XA bR H R 25 A5, (HREFMINS . EEAHE © B2 coordinates BlH %

values of x

SRIX R B 108 H 45 e S SIANIEERE. HMENERBIEEZ RS0

iz >0)

NN [ FEONE R ERCESHATS, FT2RE (I 8.2 H—THdH#E)

8 iR

A curve has equation y = 22 — 5z, x > 0. (a) Find, giving your answer in simplest form, Z—Z
(b) Find the exact coordinates of the minimum point of the curve. (¢) Find the equation of the
tangent to the curve at the point where z = 2. Write your answer in the form y = mx + c.

s — KM RN vy =22 — 5z, H 2 >0 (a) K % BREREFEER. (b) RiZMLH/DN A

RGNS . (c) SREHZRAERARAR Y 2 [ RALIIVIL TS, Bl y = ma + ¢ BB

b,
Z Answer:
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The curve C has equation y = 22 + 3z — 2, z > 0. (a) Find the range of values of = for which the
gradient of C' is greater than 8. (b) Find the coordinates of the point at which the gradient of
C is 8. (c¢) The point at which the gradient of C' is —8 is R. Show that the line joining the two
points in parts (b) and (c) is parallel to the z-axis. (d) Find the gradient of the tangent to C' at
the point where x = —2, and hence state a relationship between this gradient and the gradient
in part (b).

s iz C MR y =22 +32—2, K2 >0. (a) K C MBEEERT 8 B o MHUETEHE. (b) K
C [IFRIER 8 BHZ AR . (c) C WIBEEEN —8 BZ AN R. EH] (b) THAYS R M EZL T T o
Mo (d) R C1E z = =2 MVILRE, FHRILEVHZRES (b) PEEZ KR

Z Answer:

10 f5llEn

d
The curve C has equation y = —2? + z + 3, * > 0. (a) Find d—y (b) The point P, with z
x
coordinate 2, lies on C. Find the equation of the tangent to C' at P, giving your answer in
the form y = mz + ¢. (¢) The tangent in part (b) meets the y-axis at the point . Find the

coordinates of Q). (d) Hence show that the gradient of the line PQ is —3.
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R g C TN y= -2 +2+3, HH 2 >0. (a) K Z—T (b) HiALAR A 2 B PFEC £ R O
E PRI RS, BEREM v =ma+c BER. (¢) (b) FINTILYS v #AZ T 5 Q. K Q HItk#r. (d)
PEIIE EZ PQ HIRIE N 3.

i
% Answer:

8.4 Two or more terms ZINR, (MIMAELLE) k&

X—FE Pl "HERAK SESREMNES (C8d # 9 BHEH, HAE 28 EH=92z—) . 5

TIRBRECELE, HIERME S A —A: BROUKS AR ANEESEIN. 2019-2026 4 [H] ) H S —

(20 +5)(m—3)2 (19 4 10 H QL0). y = 2@ = D (204 10 1 Q8). y =35 +4a3 — 245

QIFE10H QD y=(r+4)(r—2)2x—-9) (22F 1 H QD+ y = (z+5)(32% — 42 +20) (24 £ 10

H QY. y=223—ka?+1424+24 (24 % 6 H Q1) —L#WETIX—2%. Z430 [ £RIER SR,

BZEIUKS | Q#EJZ R &

o EIUEM: . (a T+ a1z + ag) = napz 4+ ar. FTURMAE, M5 ERBE
BEZS

o BEHIN—EIHK: a0 MFEZE 0. X—FeeHREZIH LEEMH

o KRFABRE: (x—2)(x —4)2 BDIHEIFHK 2> — 1022 + 322 — 32, P1 FEFRFLEM, AL [ 4%
BRI | RME—IEMME

- pRman: 020 L RmsTmASRNA, BRS

o AT EHAM: 223 — ka? + 142 + 24 AU, FTREBRE . FEHTHOTE

. *%F%‘%ﬁgﬁfi C8d B HM GBI LFiase [4 f(x) = FAH, M o) 814 f(z) = XAHE,
fEAENX ], X—LERER R

o f1 5 f —i_lﬂ- 24 4F 6 A QT(a) B (1) K £ (i) K f. “HEHN 8.6

o SERVRBELERE—: n XZTAMSFERL (n—1) K. BEIR cubic (y =23) IEHREFRERH,

E¥ R quadratic
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ZHAKSFNALRIESME B EX

ri7 s POINE =5

1 I RS A0 E BT AR M1 (20 4 10 A Q8(a) M Attempts to multiply out;
BREFTA 2 BB 224E 1 A Q7(c) ) f(z) = (22 +22 - 8)(2x —9) =...)

2 - UTRN IV Qb ) a v WA PR Ui SR U M = B2
IREXMF

3 BUUCKS: B [ REk L. ®BI— A1 (23 4 10 A Ql(a) B3 Two correct unsim-
FaHsk— plified terms)

4 STRRIE: BTN ET  BEXNA L, EXERR

JRATEOE— CR B

EX S IR #Az 3t
(x4 4)(z—2)(2z —9) (= 622 — 102 — 34 =W — P CERHD 3
(2z +5)(z — 3)2 (=) 622 — 14z — 12 =T — PR3
32° + 423 — x4+ 5 (YD 1524 4+ 1222 — 1 VO — =15 3
223 — ka? + 14z + 24 (=0 6x2 — 2kx + 14 PO — =15 3
(z + 5)(3z% — 4z +20) (=¥ 922 + 22z P9I — PRI 3

3 _
52" —8 (mat) 5,8 W — Pl 3

212 2 3
mfl = _ —;1772 #Iﬁ = #Iﬁ 3

a5

SpalEis BR53ER
BIF (z—2)(z —4)? WREEX  BHEEW (b)(c) HIff. W5R: HHESHR, BLHTESH: L (-2)(z—4) =
Tt 2?2 —6x+8, FIIE (x—4)

I (z+4)(z—2)(2z —9) B BT ECHHESRERIMHANIESHE 22+ 22— 8, BRE=/. BEHE
IRz T M1

BilwEHIie [orEk 0 M Bk 0r —ASERH; EFEMIEREEIN

SR 0z

. - y 622 —6 . . . . e
LR T 53 xx 23, THR simplest form, & Al; XK. KBES
(L 8.2 25—
RENGFH +c ‘B withhold this mark; ¥H: REHENHIMFASER

Figure 3 shows a sketch of part of the curve C with equation y = f(z), where f(z) = (v +4)(x —
2)(2x — 9), z > 0. (a) The curve with equation y = f(x) — p, where p is a constant, passes
through the point with coordinates (0,50). Find the value of p. (b) The curve with equation
y = f(x + q), where ¢ is a constant, passes through the origin. Write down the possible values of
q. (¢) Find f’(z). (d) Hence find the range of values of x for which the gradient of C is less than
—18.
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e B3 it ¢ iR y = f(z), B f(z) = (z+4)(z—2)(22—9), = > 0 EBRH—HT. (a)
TNy = fx)—p (p NHEEHD BIHEZEL A (0,50). K p BfEH. (b) THEN y= f(z+q) (¢ NFED
I ZE I . 5l g MTARTRE. (c) K f'(z). (d) #ILKR C MBEEENT —18 I o HIHUE TG

Z Answer:

12 iR

In this question you must show all stages of your working. A curve has equation y = 32° 4 423 —
x + 5, x > 0. The points P and @ lie on the curve. The gradient of the curve at both P and @
is 2. Find the x coordinates of P and ). Give your answers in simplest form.

30 RS RSP IR, — R MRTIEN y =32° + 423 —2+5, HP >0, P 5 QTE
ek b, HMire P 5 Q WiRbmBEER 2 2. kK P 5 Q HItishts, BR5EBURGEIEA.

Z Answer:
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13 il

A curve C has equation y = f(z) where f(z) = 203 — kx? 4 142 + 24 and k is a constant. (a)

Find, in simplest form, (i) f'(z) (ii) f”(x). (b) The curve with equation y = f’(x) intersects the
curve with equation y = f”(x) at the points A and B. Given that the x coordinate of A is 5,
find the value of k. (c) Hence find the coordinates of B.

R ik ¢ MABEN y = f(x), HF flz) = 22° — ka? + 14a + 24, k BFE. (a) R (1) f(z); (i)
S () KRB (b) TN y = f/(x) RSN y = f/(z) BHLZT A5 BWAl. CH AR
MiAsbR A 5, K k BME. (c) #EILKR B A8 H5.

Z Answer:

14 iR

Figure 6 shows a sketch of part of the curve with equation y = f(z), where f(z) = (22+5)(x—3)?,
x > 0. (a) Expand f(z) to the form az® + bx? + cx + d, where a, b, ¢ and d are integers to be
found. (b) Hence find (i) the coordinates of P, where the curve crosses the y-axis (ii) the gradient
of the curve at P. (c) The curve with equation y = f(x) is translated two units in the positive
x direction to a curve with equation y = g(x). (i) Find g(x), giving your answer in a simplified
factorised form (ii) Hence state the y intercept of the curve with equation y = g(z).

0 B 6 B TTRERN y = flo) MMTZREGERE, Hd f(z) = 22 +5)(z—3)%, 2> 0. (a) 1 f(z) &
TF ax® 4 ba? + co + d BB, Hod ay by ov d REFSRIES. (b) K (1) R P B84, b P2
25y BRAS R (D) HZAE P RACHIBEE . (c) TREN y = f(x) MIBHERHT « BhIEDT 17-F R A B 45
BTN y = g(z) MHhZ. (i) K g(z), FRERAREROERDWEA; () FEIESHITEN y = g(2)
(R Hh 2 y il B AR

Z Answer:
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8.5 Tangents and normals 1%k 5 A%

DI 515402 P1 B [ f#4 | IPMESMHE—LAIE O, 2 C8e i (6 BER: 19 & 10 A Q5.
215 1 A Q1. 216 A QL. 205 10 A Q8. 22 £ 6 A Q10. 24 &£ 10 A Q9. 25 £ 10

=

Q10D LA X—THMANERST (8.2-84 BAMIL, MEZHE: REMGEK. B

BRI BEENER. UARLE /(o) = 0 XMRLER.

P ARNASR: - () = f'(0)@ —a). ZER—BEREHAR, HABLTHER
SRS, myy, — _f’}a)’ HHER f'(a) £0. [ | = T2 1 B
KPS 7 f(a) =0, YIHkT. RERE, HLAHER ¢ = a. BRES

0
HEEENFERALIBE: vy = ma+c (19 4 6 H Q1. 20 4£ 10 A Q8. 25 £ 10 A Q1) .

ar+by+c=0 H a,bc NEH (194 10 A Q5. 21 %1 A Q1. 2441 A Q3)
BERUHRTE: L5 2+my+ (p—mq) =0, BIRFABRYEMNEUSK/NATE, REAEEER
PIESERMANRE: 5y RS r=0; 5 » #XS y=0. XEMIFEER

Sk iEEL: RN SRV 5EE, DRABYIZRE, BROAEK. BENTIEMEREIR
e EINfFSHEIR

FAITRFZR: FE F%ET — SEES; FETT — SBESF UE5%%FT
MERE = FENEMEREK
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B EHERNEE B45 WM E
AEEEA y— f(a) = f'(a)(z — a) ERRASEEBA, HAERRT
BUE—F
y=mz+c y=mz+ (p - m,a> BERMLMELR; BEHE ISW of
ter sight of a correct answer, {Bef
EIPRR DA
ax +by+c=0 CEHO MR NADE, REBEY =4FH: B BER. o #0
AEER
Y LFE RS m = f'(a) TEZERE Chg, B
il [z AR ] SRALER, PEBR—X%EE ZEARNS, REEHS
f'(a) Yk Ek
f'(a) >0 REFENIE, WA R REE N, A R
f(a) <0 BENG, WE TR AENE, WA LR
f'(a)=0 KE (y= f(a) BE (z=a)
I'(a) NEEE BE (z=a) KIE (y = f(a)
A EsnEE BEBUE
FREREG % TS, A% = TS + A, BIMEREM. B77% dMI Uses
the perpendicular gradient rule
BERER y — fla) = BEHEREBHEABRLAESS. 19F 10 A Q5 1 v +9y —37=0 5t
—ﬁ(x _a) FRESE  EHRHOER
ISV N A EELNEERKNSHER %X43o%%1‘ﬂﬁﬁ@§ﬂ,%§é*ﬂ—‘ﬂ<i@% (a),
= f'(a)
7E z = 0 AbRIEL: £ [(0) £ 0, AERTFANEL y— —ﬁx £ 1(0) =0, BREE
rr=0
15 ol

d
A curve C has equation y = 223 — 522 + 3 — %, xz > 0. (a) Find, in simplest form, % (b) The

point P lies on C' and has x coordinate % Find an equation of the normal to C' at P, writing
your answer in the form ax 4+ by + ¢ = 0, where a, b and ¢ are integers to be found.

o3 W O WP y = 20° — 502 18— o Job w> 0. (a) R 9 fRfiER. (b) 4P fE C Lk
H AR N % R CAE P RBRELTTRE, B az +by +c=0 BB, HF av by ¢ BFAFRHEL.

Z Answer:

<t
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16 f5lE
. 52° — 8 L dy .
The curve C' has equation y = TR > 0. (a) Find, in simplest form, e (b) The point
x x

P(2,4) lies on C. Find an equation for the tangent to C' at P, writing your answer in the form
ax + by + ¢ = 0, where a, b and c are integers.

. . PN 5% — 8 . d R .
e 2R C TR g = , H x> 0. (a) K ﬁ M. (b) & P(2,4) £ C L. kK C

222

E P AMTIZ TR, S5 axr + by +c =0 R, Hd a. b c 2B

Z Answer:

In this question you must show all stages of your working. Figure 4 shows a sketch of the curve
C with equation y = 223 + %332 —2x 4+ 5, x > 0. The line [ is the normal to C at the point P
where z = 0. The line [ also intersects C' at points ) and R, as shown in Figure 4. (a) Find,
using algebra, the x coordinates of points Q and R. (b) The point T lies on C. Given that (i)
the tangent to C' at T' is parallel to [ (ii) the = coordinate of T is positive, find, using algebra,

the exact x coordinate of T'.
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G RIS A EsD . B4 ik ¢ iR y = 223 + %LZ —2rx+5, K z>0 B
BRG], B 12 C £ x =0 &M P EZK. B 4 R, HLIES5 CZTHR Q5 R. (a) H
RETRA Q 5 R WMBEALFR. (b) AT C L, H (i) C T RMYILS 1 FAT; (i) T HIBEALFR A
1E. FARET IR T MR AR RS A E -

Z Answer:

8.6 Second order derivatives — S

—krSH8AE P1 %tﬂi}”ﬁﬁﬁTm, BE—BHIBBRS: EHF 28 HEEH, HiHZER I SH0
A 2023 £ 10 A Q1(b) ( 2, 2 7)) 52024 &£ 6 B Q7(a)(ii), 74h 2021 &£ 10 B Q10 5
2024 £ 10 A Q8(b) Hj;ﬁil . X—HRIMEHBHE: BAaK G f/(z) BR—00 S5EAR
k (H ffRE f) —JE#E R 21 E 10 A Q10(b). 24 4 10 A Q8(b) KL

BN f(2) = %(f’(a:)) . [ ST ER—R |
HEMSHEE: ["(2). j—y f”( ). SAER, FERR
A3E o BUUOKRS: & f(v) =ax® + bz +c, N f(2) =20z, c HSHEE 0. ERRAEZEK

SERERVIIEHEES

WHBEE—: n RETRM I SHRE (n—2) K. 2REHO_MSHE—XEHK

JUAIENX: f"(x) >0 BFiZe T B ] GRBE, f/(x) <0 B (M F ] (&E). P1 REMMOH,
RE HER

RBRECEN: % f'(z) = az™, W f(z) =
10 A Q10(b) 4B

WIERDER: SOREH f(z) B—EA—NRHEY ¢ »7AEBLAN [HEZEES] EH
Ko AZF ¢ A1 %%

BERNOEE: 2 WERRSR 2 (Fﬁl‘?u 3), BHEEICH RN o B R
WUES)IR: K f(x )}:_L?'J?k—r—JEEEEEIEU f(z). X—iBES AT B R HEIR

ThoOKHE: BRI THEEUM— ] — X 21 4

a
n—+1
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AR KZMIHER [ kX f BIxRE

1 2
3c B
_ 1 _ _ 6
2= 2 —2z3 6x—* = o
azx® +bx? +cx+d 3az? 4 2bx + ¢ 6ax + 2b
az* +bz® +cx? +dr + e daz® + 3bz? + 2cx + d 12ax? + 6bx + 2¢
3
% + bx? az? + 2bx 2ax + 2b
15z* + 1222 — 1 6023 + 24z 18022 + 24
24 f'(z) R’*K f(x) KENE
1
x gm2 +c FRIL 2
522 gsc?’ +c BRIL 3 (FE3E 3)
—1222 —4x3 + ¢ F&IL 3, SR
3
% ?ﬁ +e fEHm— (3 > 4) BRI 4
ka —2?+c
2
3 5
-3z —532 +c
4 4r + ¢ B 4 WEREZE 42, T2 4
3 3
2 E—i—c E|HM—: -2 -1
622 — 2kx + 14 223 — kx? + 14z + ¢ ZIEMEK, B8 14 T 14z
M= nsE 2 BREBGE
N, N M) d AY A N = N O
ki R AT i (nj 11:"“) — arn, FARIREMRLL. B [ EEECEN | EEA
—igBNar
3
J SR 4R BB SR % R ol = o, SRR [EHS x it
BTme KREBZRBEIHHE ¢, RKERBATREEE ¢« XWEERELRER
=
BEH c s Al 2%, »IAKRANEBAN S
18 {5l
o Ldy . d%y 53 N
(a) Find, in simplest form, (i) T (ii) gk where y = — 4+ 2° — 1, x > 0. (b) Hence find the
T T T

exact values of z at which d—y = 0. (c¢) The point P has = coordinate 2. Find the equation of the
x

tangent to the curve at P, giving your answer in the form y = mx + c.
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N N 513 2 . dy .. d2y SR A > dy W
I (a) Ky = — T 1 (x>0 M (3) s (ii) ) i EE . (b) #EItsR s 0 B o kS
fH. (c) &L P BIBEARAR A 20 SRIZRAE P bIVIZR e, BRE W v = ma + ¢ B,

Z Answer:

19 il

A curve C has equation y = f(x) where f(z) = 523 + 42® — 2 + 5... In fact, C' has equation
y = 32° +42° — 2 + 5, > 0. (a) Find, in simplest form, Z—z and % (b) The curve C has
a stationary point. (i) Show that the x coordinate of this point satisfies 2 — 4 = 0. (ii) Hence
find the x coordinates of all stationary points of C' and state, with a reason, whether each is a
maximum point or a minimum point.

P WL C TR y = 305 + 400 o +5, Job o> 0. (1) % L 55 T s, (o) i
AIER. (1) EINZ B ARFRH 2 22 — 4 = 0. (i) IR C I Sk s Ak bs, JFutEl, R
BE R OK A 38 2 MM R

Z Answer:
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20 f5llER

A curve C has equation y = f(z) where f(z) = 32* — 423 + 22+ 6z, z > 0. (a) Find, in simplest
form, % (b) Hence find the range of values of = for which the gradient of C' is less than 0. (c)
Find the exact coordinates of the point at which the gradient of C' is 0 and the gradient is a
minimum.

I #iZk C TN y = f(z), B f(z) =32 — 423 + 2?2 4+ 62, 2> 0. (a) jz dy . (b)
PIEsR C BIREEE /N T 0 I o BBUETER . (c) 5k C BIBEEEN 0 ﬂ*ﬁﬁrﬂxlﬁd\{ﬁﬂ‘lﬁﬁﬂ/]*HE%J:*T

Z Answer:

8.7 Parameters from derivatives S & kS

XEP1HTEERS. BRERS A E5 A* WF S (C8g # 5 BEM: 2021 4 10 H Q10. 2024

£ 1 A Q10 2024 4 10 H Q8. 2025 4F 1 A Q5+ 2025 4 6 H Q2). BEHZLIMERSE —14>: B

Foy [ JUTEME | BIER— N X TSRNAEE, RRRE. HEIEESMH ARG, eSS

TN 2020 £ 10 F) Q3(0) f 0 = 2 55 a=6, BHAREIAE? 8.10 Wb TIHS
X,

o ME—RITTk: HILMZHEERAIE. P1REEM [ SHSXTL | NEE, 258HF

o ZHHB—: EISHECH. the gradient at P is 2= f/(a) =2

o RURE—. EENEHAT. f(z) =0 when z =27 = f/(27) =0
o RHHA=. FZ&/MEHECH. FETHEAHMAR = EMGAERSNEZRE = £ (o) FT
B

o RUFARAM: AEMEFIT. f(p) = f(0). 24 F 10 A QI(c) BRX—AMBEX

o XHHAA: FHEITES. y= f(r+q) passes through the origin = f(¢) =0 (JL 22 £ 1
H Q7(b))

o RK f(z) MAMEMAER: X2 24 F 10 B Q8(b) K 4 FEFXEHN—5

<Lr
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o MEHBHAREEZ). MAZRMEERHFECHTEMNEIEHE (I 8.10)
o BT 2k BTEEE{R{X . the = coordinate of P is 2k = EHEA x =2k

BER RKEH: AMETFEAENIEIERSALRIE

BF &M (EXFID xR 2 Hif sk

the gradient of C' at P is  f/(zp) =2 21 10 H Q2. 25 4F 6 A Q2
2

the = coordinate of P is f(2k) = 16 25 4 6 H Q2

2k ..and gradient is 16

f"(x) =0 when z =27 @27 =0 21 £ 10 H Q10(a)

the normal to C at P has f'(3)=24 24 10 H Q8(a)

equation y = —% +5

the curve with equation y = f(¢)=0 22 £ 1 H Q7(b)

f(z + q) passes through the

origin

l; and Il are parallel and () = f(6) =20,HBR o = 20 5 10 A Q8(c)
distinct 6

the tangent at P is f'(xp) = f'(zr) 24 10 A Q9(c)
parallel to the tangent

at R

RkESHHIRERDRIE SaeiA-0E s

(1) BRI, FIMERME [T IELRERISRIILERE (24 410 A Q8 KL FHEHH
BEIER EEME | ER T

ZHRE |

(2) R f/ () (LERERIT A RERFARMKS, REEEH)E 2
7

(3) EHFMAN, BHRTZHE KANBEEE (W 272 FK 27
Jits

(4) T FE i OLHRRUE SR T
(5) BMELE: £EWHCUHME REWIMHFHE, X2 810 WKL
ERAAF

B =S AN BEFBUE

IR y = ma +c [ m w%ﬂ$=—%oﬁiﬁﬁt@—@ﬁ%ﬁm%%

B IR

BBL f(a) BHE f/(a) BIEH ERUNRTFELSYH, BRZAETRESENE. P1 BSON, B4R
% i
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21 {5

A curve C has equation y = gx% — 4z, z > 0. (a) Find, in simplest form, % (b) The point P
lies on C. Given that (i) the = coordinate of P is 2k, where k is a constant (ii) the gradient of C
at the point P is 16, find the value of k.

3 B C R y = o e, 0> 0, () R L RAR. () 4P 4 C By B () P
PIBTARAR N 2k, K 2HEG (i) #iZk C 78 P RUARRIBEEE N 16. 5K k HIME.

Z Answer:

22 {5l

In this question you must show all stages of your working. Solutions relying entirely on calculator
4 2

technology are not acceptable. The curve C has equation y = ga:S 4+ —+9, x > 0. The line [,
x

with equation y = k — 5z, where k is a constant, is the tangent to C at the point P. (a) Find, in

d
simplest form, ﬁ (b) Show that the = coordinate of P satisfies the equation 12z* 4 522 —2 = 0.
(c) Hence find the value of k.

¢1:¢@%ﬁamé%%@5@,mﬁﬁﬁém%ﬁﬁ%M%&o@ﬁcmﬁﬁﬁy:4ﬁ+%ﬂ%ﬁ
*x>ooﬁﬁl%ﬁﬁﬁy=k—w,E*k%ﬁﬁ,EZ%C%MQP%%w%DQJﬁg%%%ﬁ%
. (b) VEW] P IR AkR R TR 1200 + 522 — 2 — 0. (o) EULSR & O,

5
Z Answer:
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23 f5llERn

Figure 4 shows a sketch of part of the curve C with equation y = f(x), where f(x) = (z+5)(32%—
4z + 20). (a) Deduce the range of values of = for which f(z) < 0. (b) Find f’(z) giving your
answer in simplest form. (c) The point R, with coordinates (—4,84), lies on C. Given that the
tangent to C at the point P is parallel to the tangent to C' at the point R, find the x coordinate
of P. (d) The point R is transformed to the point with coordinates (—1,84) when the curve with
equation y = f(z) is transformed to the curve with equation (i) y = f(z — 3) (ii) y = 4f(x).
3 4G y = f(x) I C BB, Hd f(e) = (2 +5)(32% — 4z +20). (a) #f
Wr f(z) < 0Bz MBUATER. (b) K f'(z), BFREMEHEEN. (c) & R KRN (—4,84), EFE C L.
C1 C £ P AMYIZYS C £ R AMPIZTAT, K P IBAEFR. (d) BN y = f(x) RihZid
BN (1) y = fle—3): (i) y=4f(z) KR, & R BB IR (—1,84) B,

Z Answer:

8.8 HIwE: FHEXMWIRARSBRBUENRIHES

wowE  wmawE: SEEXHRRARSERBUENES

—\ Bl&TYI%: AFLASBLRE—A [HRR ] MAR— [RGE ] ik ¢ EFE—x A, 4
WA—m P, H& AP HIRIER
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EAMARAR—EE, P —HEnE, FTRRmEASNMRE. ik P H&Em A, %
AP BRI T — N MR, AR A 2 2 7E A Abi [ BEUSTRERE | — R R IE S
=, WS f(a)-

o .
B (32 AP HiRI% i@i%;ﬂﬂ,%hi R ESE
VIAE A iRt lim OFRN @) ey ey s

h—0 h

P1 MAZRARTERBEWIRSUE, (HBREAIUER: 2019 4F 10 H Q7 5 2020 4 1 H Q3 #i2
[ —NEHK—aa) ﬂé%ﬁé@tﬂ%ﬂi, (b) A h FonEI& PQ MR, (c) W (b) 5 (a) KK

R. (b) BMERASHLARK, EHRAHEIL; (o) FIAHEERME A [h— 0, B2 PQ KR}

g T VLR .

= SHEXWNERRSRIHEFENSEFHIE LR

) = Ty & TR — f(z)
fla) = Jim h ‘
£ 2z BN ov h SRAZEHE, [REEFNHE A
f'(a) = lim M .
T—ra €T — Qa
5 aX
x R CRBJER—DRT o WREX, AZHED
a REMYI[EASR CRF 52— R
h B8, h— 03X P#IL A; h Wl LUIRGUE

flx+h) M EB—m P MHBIR

[545) h AARRERS . S limy,_,o LEHN=S@) s FRRIRR S EHE R f/(z) = f(z +h) —
f(x), AP SO R B R mAE IR —.
=, BENHEE y =22 S BITHRE f(z) =22, HECR f(2), HEBESWT:

fl@+h)— f(z)

~

>
LE
=
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RKENWLRENITEERIT: LD THER L AR, RFERRS 2L he RENE}
HIEHAE h, WRAUAEG A3 b ZJER TRRRT « M2HE0 WRIREZ ERARANME.
M0, HEXMEL y = 2" B—REGILIC LI o Bl —BEIERE n, H 0 e RIT:

(x+h)" =2" 4+ na"h+ (Z)x"_QhQ +--- 4+ A"
RN X T

, " +nx™ th + gx”_h—f— + A" — ™
=1

fiz) = lim -
1 n—1 n n—2 n—1
—}llli%<nx + <2>x h + + h )
=nz" !

S ABRE DN E—EEEF b h— 0 BEHHE, REEHIN na" 1.

Lz ENME

1% SHEIR f2) = iﬁw

H22 AN BO2TEHR (@ +h)" —a”
%32 ORI, RERABHATLL CLRIES b, 25K
F4F T aRFEER A

d

Fo54 WRR A—0 157 %(x") =nz"!

[55] R n FEE. %@5) B 2t TR 5oty BB S PHTREEIE A 4T,

F.on AURLSEES: f(z) = % BOYES [T [ — SRR TE LU TE 8 n 708, (EH n = —1 {6
AL BB, T X AR EE—— R T 94 P1 R (%0 —. R¥ok—]
SIEBI AR . B f(2) = a1t

b ey

= —é =gl g7l = (-1)z2
A LIHERISEH n, B %(a:”) =na" Y M <0 R n AR, M on MBI RL 5 R
R (W 8.2), P1 RERX—NEEL, AEKRIUFH, HEME FMIXMEMHES, MERASE (a5
hi—1 e &
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X\ EXRSMBSHE SRS S ICE E L TR SRS ) M5B, (2 (2)(b)(c) =
HALE, (b) 8 M SMRERSHEGRE, FRILES 17 50 B 5 bric Al

WIS HEY SwokRic YRR

f(z+ h) BEAERX M1 Bl y = 22% +5 5 f(x+h) =2(x+h)2+5
flx+h) — f(z) BIMLT Al Rk Axh + 2% B8 4z + 2h —2%

FREL b JEHISE R Al WA R B, W 42+ 2k

h — 0 5&&HE B1 X—ITHRMES, 5 [ash — 0, PQ KIFEE — 8]

[Z5E] =PEMES S (1) SigkkU b B8RS W 404 2h—F A 735 (2) (RAHR, 4
WG 222 4+ h)—— AH &M, A 2TFREHAN: () (¢) M [HEIRR] HAS [ ] A
25 HRBRIZEE, B B rEAR
£, At P1 REZFRX=ZMESELIL LFENHBIEHAN T, definition B H HA =/ %€ [
%, At SR — AR :

Bl iB)5%& EL, PSS

2019 £ 10 A Q7 (a) VIZREREE (b)) Hl h R PQ BB (c) WMAKRAR (b) I M 7E f(xz + h) =
2(x+h)*+5

2020 1 H Q3 [k, Mk y=22+3v—4 (c) BHHH [h— 0]

2019 4 6 H Q1 Kk Z—i, PRI RFHAH ML + Al

—ANERLE: SERFAR BRI, BRICENEZ MR ARG R B P1 XK, &
AR PR ARER A AT A T LAAS A E SR AL

1 HFHRRE

Using the definition of the derivative, find f’(x) for the function f(x) = 2%. Show every stage of

your working, and state clearly at the end what value the limit takes.
30 SREEEL f(x) = 2® BIREL f/(2), RORSBINEN . EREE S Dt HRE, HEREUHS
HHZ AR PR f 2 B A fH

Z Answer:
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>

2 /ﬁﬁj\ﬂ?gﬁ

1
Using the definition of the derivative, find f’(z) for the function f(z) = ol # 0. Hence verify

d
that the rule T (™) = na™~! holds for n = —1.

H3C: HI 2 SORREL f(2) = L #0) MFE f (), I LIS e R HGEN %(x”) =na" ! 1E

T
n = —1 WKL

Z Answer:

3 WPIRE

Figure 4 shows part of the curve with equation y = 222 +5. The point P(2,13) lies on the curve.
(a) Find the gradient of the tangent to the curve at P.

The point @ with x coordinate 2 4+ h also lies on the curve.

(b) Find, in terms of h, the gradient of the line PQ. Give your answer in simplest form.

(c) Explain briefly the relationship between the answer to (b) and the answer to (a).

hC: B 4 i y = 227 + 5 K—#5r, & P(2,13) fE#iZ L.

(a) RiZR{E P bR 2.

BARPRN 2+ h B Q MAEIZE L.

(b) Hl h FoREZ PQ IR, JFEE Ry .

(c) HIEUH (b) MERE (a) RERZIEHIK R,

Z Answer:
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8.9 HawE: YIEAESELAENITERESRT R

wowE wmOWE: RAESEREAENIERESRI R

— BB AER, FRLIEHATER PL D EDLE 'S MERRA L 1R €T
Ko BXTH, SHSWESINE, BERERER.

BEEERER FRESE BRISE

KigE y— f(a) = f'(a)(z — a) ZeRA, HEEHE y = ma+c
y=mx+c y=mz+c, SHmEcWEMAEE WA 35 (M1 + M+ AD
ar+by+c=0, a,bc NEH WHABKHER, H5 =0 W 4-5 4y, B4 b 12 4
ARFRIE (zo, yo) I - A~ A S )

[Z%5]) 2021 4 1 H QL(b) BAFAZEK az + by +c=0, BEHSDREESE [Accept with terms
in a different order, but must include “=0"] —iFE =0 &F A 7.
= 28X - [ BAE#HA <5 | R ULRREE A

y— f(a) = f'(a)(x —a)
CRAHBENCHME: VYT f(a) SULSEIE f(a), FREEMREDSR.

=% i Sk

EWH y— fa) f(a): 4B o =a REEAE RRSTE 88 WL f(0) 4% f(o)

AN fa) S Y, BIRRA 2= a0 1B f(2) % f(a)
(z —a) Y s AL R 8 a 5 —a

SEFEW: REFHEAHEEENA, eSS AR, FiRFEER k. 2024 F£1 A Q3(b) NE
S IERI: M1 [Substitutes 2 = 2] — M1 [y —4 = g(x —2)] 5 Al [7x—-2y—6=01J.
=\ y=mx+c FX: c BIERIREILSRIZEIT:

y—fla)=f(a)(w —a) = y=f(a)z+(f(a) —afl(a)) .
Jit A

m=f'(a), c=f(a)-af(a).
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BHEIR Aft4sE

c= f(a) A a=0 WAL XIER 2025 £ 1 A Q5 MIFEBH B
c= f(a) —am HFE « 5 E—%FJE

mYcE5R m R CFEED, c B (YABFREFE)

£ f'(z) Bk m m BAERAN z =a JGINEIE

[Z3%8) B HAES [m and c are integers] (U1 2025 5 10 H Q1), HtAZi—BIRFFEEGZH, H
Moy BERSLZE 7y, 5 W 0o 44

P, az+by+c =0 X : ZSBERNWEH LB R0, BrReERE. WMt hy—r7) =
m(x —a), HEH m= g (p,q HE):

£® BIE R (m= 1)
BB EABE: PWILFE ¢ 8(y — f(a)) = 14(z — a)
%208 BO KX 142 — 8y + (8f(a) — 14a) = 0

¥ 348 BEAKBEER, b =0 Tz—4y+(4f(a)—Ta)=0

BERAAREAN: Hy— f(a) =m(z —a) LZFH

x+;y+(a—q?)=0 (m #0)

PR, m 0T o RN ABEE . & f(o) =me PIERERKR), BHMBEA 0,
B E SR
T KFMELEZREYE: (o) =0 SFEIFEZXRAETRRZFW 2RI 2 ETHLE.

15 yis e REESH
Fla) =0 GRFHIL) y—fa)=0, Bly=fla) FHEF —ﬁ Rk
VIR H (f'(a) NMFEE) z=a AEEEWR y=mz +c

[556] £ P1 &, y= f(z) WSHEZRER, il [BREDZL] BEAXLL f/(a) MEER
AW RIEWHE SR (o) = 0 Z—ZIEPIZ: #HEN 0, HREUHK y = f(a). HILHIE

s —f,}a), MESH <.
7Ny SEERRTE: DRRREREHIELSTILER, W
1 1
normal — — = - ! 0

m ! Mtangent f/(a) (f (a) ?é )
& prts Yok 3 A1t Re
fl(a)=m#0 y— fla) = —%(x —a) M1 ARE, dM1 BAGE%L. M1 @77/, A1 #3E
f'(a) =0 r=a (BH) WS [z=al, B y=4oco — ARG

PILKF (m=0) z=a [7_F
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(58] SUEER R THIRSL . m = 24 IHEEAIFR — TR —24. 2024 4 10 F Q8
B TEEZ 2 Bl [gradient of tangent is 24] — fi# f/(3) =24 13 k= -5, HPHHEE [eg.
f'(3) x (—54) = —1 implies B1].
£\ axr+ by +c=0 HEBHIL: 5%2%#&2353%%?52%&‘722%%4%%%33Hﬂ‘, %éﬁ%ﬁfg% Hi. DL
2019 4 10 F Q5 JobriEiiAs: fidhy = 20 —15 4 p (4, %) &b, Z—z - %+2m, F(4) =9,

6
s 1
R

S 45 B HRIR

2
* f(z) % + 2 M1 FE—, A1 P, Al (L]
RN z=4 fl4) = M1 RN IR AE
B 1515 nm:—é dM1 CRELET M 40
WHEIES yo o= L (p—4) ot Oy—37T—=0 M, Al 4R

9

[5%8]) az + by + ¢ = 0 M RBA D&M, HLHE =0. BEFEIL: [+ 9y —37=0 or any
(positive or negative) integer multiple thereof | —— B4 EERE:52, (HAARENS S5 .

1 HBD R

3+ 1

d
. (a) Find d—y, giving the answer in its simplest form. The
x

9
point P (2, §> lies on the curve. (b) Find the equation of the tangent to C' at the point P.

The curve C has equation y =

Write your answer in the form y = max + ¢, where m and ¢ are constants to be found.

3 1
¢Y:m%0%ﬁﬁﬁy=£;c
\d N Pt 12 Y I = s § A o
@Vkﬁ,%ﬁéﬁwﬁm@%ﬂo

ﬁP@é)E%&CLO
(b) RILE C 768 P AMIISITRE, BREM y = mao+c MBR, b m 55 ¢ REREY.

Z Answer:
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2 HDTE

The curve C' has equation y = 2° — 3x. (a) Find the coordinates of the point P on C' at which
the gradient of the curve is 9. (b) Find, in the form ax + by + ¢ = 0 where a, b and ¢ are integers,
the equation of the normal to C' at P. (c) Find the coordinates of the point @ on C' at which the
gradient of the curve is 0, and show that PQ is a straight line through the origin O. Hence state
the equation of the normal to C at @, explaining clearly why the usual rule cannot be used.
s ek C KRR y = 2% — 3u.

(a) 3k C EBER 9 A P AR,

(b) K C £ P WMk ifE, BEREEM ar +by +c=0 WEX, HA a,b,c NEH.

(c) 3R C EBEER 0 A Q MIAbR, FFHIEM] PQ RIS O M—%HEZ. HILEH C £ Q kL Ty
Fs FFULIA A 4 eI AN B FH 30 1748 2 7.

b,
Z Answer:

3 WP TRE

The curve C has equation y = x> 4+ 22. Find, in each of the following forms, the equation of
the tangent to C' at the point P where z = 1. (i) y — f(a) = f'(a)(x — a) (il) y =mx +c
(iii) az + by + ¢ = 0, where a, b and ¢ are integers.

e Mgk C TR y = 23 + 22,

R CHEMAFRA =1 R P AKYIZTTRE, SRR TI=fMERER:

(1) ARl (@) y=max+c (i) ax +by+c=0 (a,b,c HEED

Z Answer:
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8.10 i#TwE: HFBEMEFHRKRSHNT XTHESTTEM

wmoWE oW E: ASRSTERFHERKRESHNSLXITILSTEML

— AEFHMPXEIFSHFRIE PL NSHE LT TSSO — A 5 T S0
TifEl. MREMBEXNER, BTRMEMNEFE

=0l 2h BERNEFER BRI B

BHERTE © = a EHIEIZRIZERN m "(a) = 2024 4 10 A Q8
HZE y=mz+c 5HEEINTF 2=0a f'(a) = 2025 £ 1 A Q5

DSEPITFEL y=ka +b f'(a) = 2020 4£ 10 H Q8
VLEBEBETHL y=kx +b f'(a) x k 2024 4£ 10 H Q8
HA 1 A SRS FNE B A (o) =~ (1 | 2022 4F 6 A Q10
PIZZHRES (p,q) q— f(a) = f'(a)(p—a) AP 8.10 B 2
VIZAE y B EEE N » r = f(a) —af'(a) 2021 £ 1 A Q1

VI « #32F (b,0) 0= f(a)+ f'(a)(b—a) LHBENL

[558] [Uigkides] 5 [UIREM LWEE] A2—RHE, irgZite SaR/NERK, EE
HH y Wi AE ¢ = f(a) — af'(a) X—F
TV EH () EERENSHEFTESRXESEEM—K, REWD: £BY f(z), BN

T = Qo

BE FrERNE BarRIC

TR EGREZIRE, ARARABRS M1 + Al
fANVIE 18 2 = o MANTFRECGHLT HAUE M1 + Al

. 4 k NPT . " 1
UL 2024 4 10 7 Q8 Ml WSk y = 2o® + Sa? +3x, P AN y = — o +5. HRARE ——
= VIZkAlE 24 = f/(3) = 24:

fl(x) =42+ ke +3, f/(3)=36+3k+3=24 — k=—

B %04 : Bl (state gradient of tangent is 24) — M1 (solve f/(3) =24) — Al (k= —5),
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= B (2): MEBRESVATLEEN (p,q) B, NEERYVISLIR, HHEHARXANE

\\\\\

q— f(a) = f'(a)(p — a)
AR SIS, B L f(a) f/(a) BT,

S W

S A R VISR (0, f(a) &AM E AN (p.q), WETX

FLAR o REERS o BWBIE AL, HE I

GO R 1 &&%%mﬁ@ﬁ,%ﬁﬁ&&q—ﬂw=—ﬁ5@—@

M0, S0 (3): ISR S ERASREN K, LA MR

- KNSR ERR T -

PIgkid (0,7) Cy EEE ) r— f(a) = f(a)(0—a), Bl r=f(a) —af'(a) o KFFSHELE

Pt (b,0) (z BZZA b)) 0— fla) = f'(a)(b—a) BTG A b—a 515

YIRS PR A B TET, kMR IS LR LA A
PSRN ID)

[Z58] (D252 R] 5 TRE] RS, FARZEM%: —FEME HE
f(a)), —2EMI. BAFMIILKRE, FEER M1 5 dM1 BIMEES -
B FH (4): AIEFIT—ERLTHBRMVILTT — WL FHEMSE:

@) = f(x2), a1 # xo.

2020 F 10 H Q8(c) RIrtEiiA: M y=(x —2)%(x—4), h R 2z =6 UL, I, R x=a kb
DIZk, 25l 5 1, FITETES, K a.

fl(z) =322 —20z +32,  f(6)=20

362 =200 +32=20 = 30®>-200+12=0= (3a—2)(a—6)=0

%4wa=§5nwﬁoa:6ﬁbsah§é,ﬁﬁ%ﬁ,mazgo
BAFRE EHAX RZB A

M1 WA TBMI—KE IR B [PAT) BE () = (6)
dM1 s - —2, R ER R 302 —20a+12=0

Al DR 0 i B R AR (B —2)(a—6) =0

Al BRAR (BHRAS &S az%

[Z48] [distinct CREA)] UNFRMENA HIHERGES . ZBERSAH o= a=6
FNER, A1 5 A1 FREFE—INETREH.
7N X (5): E&RUEYIZ (B—1RELZ) MHELZ | £ A BRIEL. £ B SRR

1
ma m; = f’(l“B) = f’(xA) f’(J«“B) =-1 (f/(l’A) # 0)
K—RKeFH—AKRT op W_RTHE, BERNMREE—EH:

m; = —
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HEpR k1R RV

P SSAN ] [at the point A| # [at the point B, x4 # =5
J=¥iiiifs A fefEik xp AREFEHEER v HEGAH
AR BTES 2> 08 2 #£0, HRE z=0 #EHR

2024 4 10 A Q9(c) X —LKMbrkiER: f(x) = (x +5)(32% — 42 +20), R(—4,84), RUIL5
R AV A P HIRAARR . f/(2) = 922 + 22, % f/(x) = f(—4) = 561
922 4+ 220 — 56 =0 — x:—%l B =—4
r— AW RAH, PESESTEAREN (15 [4 P WERAG, HEEE o 1940 B
T EE: M1 — dM1 — ddM1 — Alcso (A1 R4 IEFMNA ).

t. BHTEMEE (BEERMEFEDE) RiRiEM )5, ETEMNFE—Z, X2 PlLZ
BB [ 2AEARNHD | IR0 R .
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KB t2la]

B E e m A

(1) ER / S MERSHEEGIEPIFELES. WARRE—R?

(2) 7 I REMVEEBTHIIREIN (W2 >0,z #0)?

(3) FLERHR H A% T EE [as shown ], fEiE s 2SS EFE?

EERFE S M| MH BREESNENBA KD

=

(4) &N HH A T Solutions relying on calculator technology are not acceptable ] ?
it

[53E])] HEUANEHH. 5 [a =6 is not valid as the two lines would coincide |, BE{RfE A1,
NARIIAY 0T 1) TE B

I\\ B RIRE: A AB—SHEBS LK Edexcel K177750 2553 </strong> BY: F—1
dM1 {KAgHT—> M1, B —2&ER], J5— B HEAL
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g &X AR R

M1 TrEsy: BALTRE. EHIERR R f'(a)=m+ f'(za)f'(zp) = -1

dM1  dependent M1: i F— 138 302 — 200+ 12=0. 9224222 — 56 =0

ddM1 K M1 EEWY AW X

Al BRIy kv as zp BJEAARME

Alft  follow through: M L—3 (BRZEHD ZRG5S  H kI f(o)

Alcso correct solution only: W4} 4% AN a = ;

B1 PR F Sy [ gradient of tangent is 24 | IXJSrh[a] 45
"

it TERL, UFEATERSE=MAHDE. A REGHARLG O, 1B I #FEEt - &

MBEE - BREKE - HRER - BBEHE] AL21TER, A2FH M o5 A 5iiE—

VIS

1 HDTRE

The curve C has equation

4 k
y=-2"+ -2’ + 3z

3 2
where k is a constant. The point P, where x = 3, lies on C. The normal to C at P has equation
1

(a) Find the value of k.

(b) Find an equation for C in the form y = f(x), where f is a function.

e Wik C© RN
_%3 kQ 3
y-gm —1—2.1: + 3x

Hof kNS P Bz = 3) ML O F, B O P ARSI § —il‘—%—&
(a) 3k & HO1H.
(b) KM% C W7RL, SRk y = f() B, b £ NE.

Z Answer:
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2 HDTE

The curve C has equation y = 23 — 3ka? + 2z + 4, where k is a constant. The tangent to C' at
the point where x = 1 passes through the point (3, 7). Find the value of k.

Hg: ek © TR v = 2° — 3ka? + 22 + 4, H b AT

i C fERAER » = 1 B RALM YISl € /1 (3,7). K k HIE.

b,
% Answer:

3 WA TRE

The curve C has equation y = 2> — 322 + 2. The line [; is the tangent to C at the point where
x = 2. The line ls is the tangent to C' at the point where x = a. Given that [y and [y are parallel
and distinct, find the value of a. Hence write down the equations of both [/; and lo, and show
that the curve has two points with gradient 0.

H3c: i C TN y = 2 — 322 + 2.

FLL 1 R C FERAER x = 2 BRI B [, Z# C fERIR © = o B RAERIYIZE.
L5 L FTETRES, K o WE.

BMEH 1 5 o K7, JREM & EAAAER ARy 0 155

Z Answer:
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8.11 ESf#HE: MNEIRIRESR WMA11/01 M NETZ

ESfiE TefE: MERRESR WMA11/01 HUMEZ

— AH A REFEMELEEZM vs WMA11/01: FIRSXTRBEPNEM (N A BEHEEL
B MR E [ SN D 5 P15 8 ENANFAYUERES, EHIINTS5HEEREE
FHE. TRIENBA BEBEIIH

ERE E AR P1 Xf  P1 BIERINER

4.1 SHEIRES K HE X FHOEX. JUEL 81 FZk — VI MIRBRFE A

4.2 FHMIEH R HCR FIEN 8.2 TR ECS 7 Be B G — AL TR

4.2 FHMIEH ZHAEEAXKRT 8384  #HZEMEHNAELY, P1L LE

4.3 FEAET R BRI NA  RIANE. RME. RE 8.7 HSBEGHRKEH (EHNJLTFAZG

4.3 SHEAER T REH N I 8.5 BT ax + by + ¢ = 0 BHIEA
8.6 WSS M (P RESR TRER D

8.10 SRR 53 3T SRR ER

—RIELER: EAAMPOMIREEXRT P1, EERE/NT P1. EASHHEEN . S&mE0KR
T MERT, P1—MA%E; HPL AW [RT + UK + RRSH] Sk, FHERE—
TEHEHRK.

—\ ERBEES P1 AN RESR £5 1: LENGEEN vs BRGEN. FHNLEMIR

wtepien) im O IO e, ey mga o) = nant .

BN FHEX - RIRIEY — BRBENHES (EHR. BIHHED

P1  HEMEN - 5 - REE (¢) WEE A WG TUIL] (EitHE. BHEE®)

E5 2: SEERMELLIE. ENX (204 3)° REX T LA FERIENFHZ: P1EBIXER
TR IR R SR FHE TR 3 :

(2z + 3)° = 322° + 2402 + 72023 4 108022 + 810z + 243

AEE P1 BEESAEN—RMERED, 5 7THASS, kB NFEPELZ MR M
7o

E5 3: ZEpiEAL. BN RS R R—A) [ SU4&EENELZL ], P1 NEEES] %
D (C8e 3t 6 THE M), FHE RS W A EIEANERKH-

E5 4: ZENBEERBE. EARYT [4RIEMEE ], P1 ™&44T7 ISW (is wrong or right,
AHEBEEIRMIZEY) 5 Alcso (correct solution only): W[V IRE & SEUG L 1501E
£k,
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[ f(z) REBFXE ], RIRGEERSBINGTEAL. P1 K C8g Hrif b HHE, &
R RORZH, HuhmARRER .

R 2: EERFRENAERE. BARZER [SHELTE], PL#E—PER ar+by+c=0. R
HONBH. & =0,

= 3: ZIMSBSMOMARNEK. ENEMOESRAE (EEHETR 0 B, P1 AR
[E f'(x) B MERER—. RBEFRIR ], AZEREMEGEH K

B 4: na" ! AR 0 WBREHE. ENRE DR [ REAEE |, P1 MBS bk

5 =59 23 £ 10 A Q1 EFEX
d (., 3 , 6 e y . s o .
— (523 = — Tz | =152%2 — = —7 WD [152% — 622 — 7 or simplified equivalent |
dx T2 3
= 1522 — % -7 M A1 [Do not accept 1522 — 6273 — 720
i

3

=2+ — - 7 0 M14+A1  [Decreases the power by 1] A&

= 5: BESATHAITERE. 8T 5H [Solutions relying on calculator technology are not ac-
coptable] B, MAUAHITHE (I o TIH: 156), T Aleso R4
M. AFEFIBM=TREENYE. 7T RIZEIFE P1 AT A

IR P1 ShEFE o]

B ) AR 1 f(x) = 0 BB YOTE 1904 4 52% — 2 = (da? —
1)(3z% +2)

—ILIRAERD [ KFERFL] AW f(z) >0 FIXE (ESAH)D) 322 -5r-8<0=-1<
T < %

S LT X SRYIBA R SRR AR n%%zfﬁa

RENGE) [EEER | BN R EERRER THREAEE] (f >0, f <0 . BWRE
RMAFS) £ P1 LRTE 8.3 {MEMEM: P1 MELR (KT - BUIL/EL - kS8, A
& SEREMIARAE 7 o

f. HEERE: ZXERNRMEREE P1 BRI

E g P1 BMBESR W EEHE

SR SRR 5 f@) FETRe=a HEE4mE REBE—T f(a) = ..
GREBEEREN 5 [(22 +3)°] = 5(2z + 3)* S RFFIEIR T
BARARMHRY T ik [, FEARY
K5 =0 ax + by + c BRRES B e A S S A

Reg— R FORS I e [distinet ] HERRPIE SEIIEEMRER, BIRFMAHRR
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1 RS

The curve C has equation y = 323 — 2z + 1.
d
(a) Find ﬁ.
(b) Hence find the coordinates of the point on C' at which the gradient of the curve is 7.

(c) Find the equation of the tangent to C' at that point, giving your answer in the form az+by+c =
0, where a, b and ¢ are integers.

e Mgk C MITERN y =323 — 22 + 1.

(a) R %

(b) HIMRHAIZE EBRE N 7 B AR

(c) RZSAHIVILTTFE, B ax + by +c =0 B, HA a,b,c B,

Z Answer:

2 fHEES

A student writes % [(2z + 3)*] = 4(22 + 3)>. Explain the error in this working, and hence find,
in expanded form, the correct value of di [(2z + 3)1].

0 RFEE L (20 13)1] = 420+ 3)%,

TR X B SRR R, IR IR % [(2z + 3)*] WIE#E URIFIERD.

Z Answer:
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8.12 EPEIMF: P1 EFENE + {BUER
TRICHAAR B A4 28 BE /04 (C8a 2 1. C8b 6 . C8d 9 1. C8c 6 . C8g 5 if).
TH SR RE N B CRIHESS T a, PR ) DY G SRR SR

KRESELER: 28 EBEITY 92 4, HAAFE 10 5kHB T EFE 1 H. 6 A, 10 A& —3K), F
Bk T AEL 9 9. MERERJLER 2022 46 6 Q10 (12 43). 2020 4£ 10 H Q8 5 2022 4
1 H Q7 (5% 11 45). 2019 4 10 H Q10 5 2024 4 10 A Q9 (%% 10 41)-

PUSEekiE (HFaHE):

B®E  ixEd

BE—  £XKE, BRAN. T f(2) 55 f'(a) BWDITED, ARERSEE
BT RS SHE ax+by+c=0 BARE y =ma+c, RZIPR
B = RERAEY, FTEERY. m =24 THALRRE —i
BN SEWBLIHRER. HI distinet / AEE / different Hi— @ TS HERIS R

EEERER (MoelES s 5 H0D:

Korihis) EREVKE  HEEEM EHBH
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R IEAFEMEN (F0 - K - 8BS - 718

HMESYIZES 194 10 A Q7 (6 40
20 £ 1 H Q3 (6 49
BERBKS 1941 H Q6 (75
19 % 10 A Q10 (10 4
20 1 H Q9 (6 4
2341 H Q1 (540
24 F£10 H Q3 (9 41
25 410 H Q1 (6 71
ZIMA KRS 1946 H Q1 (64
19 6 H Q10 (10 43)
21 1 H Q1 (8 4»)
21 £ 10 H Q2 (541
22 £ 1 H Q7 (11 40
23 4£10 H Q1 (5 41
24 £ 1 H Q3 (749
24 76 H Q7 (8 41)
26 £ 1 H Q3 (8 41)
Yk 5% 19 £ 10 H Q5 (741
20 4£ 10 H Q8 (11 43
21 6 H Q1 (10 70
22 4 6 H Q10 (12 41
24 10 H Q9 (10 43
25 4£ 10 A Q10 (10 &)
SR RS 21 4 10 H Q10 (745
24 %1 H Q10 (8 41
24 10 A Q8 (7 4
25 £ 1 H Q5 (8 41)
2546 H Q2 (541

1 BIURZ

In this question you must show all stages of your working.
d
The curve C has equation y = (z — 2)(x — 4)2. (a) Show that d_y = 322 — 20z + 32. The line I
x

is the tangent to C' at the point where x = 6. (b) Find the equation of {1, giving your answer in

the form y = mx + ¢, where m and c are constants to be found. The line I3 is the tangent to C
at the point where x = a. (c) Given that l; and Iy are parallel and distinct, find the value of a.
0 AN R E A PR,

e C TR y = (z — 2)(z — 4)2.

(a) HEH % = 322 — 20z + 32.

HZ 1 R C FERAAIR © = 6 Y RAEIITIZ

(b) RELZ I, WiFE, B y=ma+c WERX, Hd m 5 c B2REREE.

B 1y R4 C MR © = o BRAETITIZ.
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(c) B Iy 5 I PATHAES, K o M1E.

Z Answer:

2 HIURZ

Figure 3 shows a sketch of part of the curve with equation y = f(x), where f(z) = (x + 4)(z —
2)(2x — 9). The curve with equation y = f(x) — p passes through the point with coordinates
(0, 50). (a) Find the value of the constant p. Given that the curve with equation y = f(z + q)
passes through the origin, (b) write down the possible values of the constant ¢. (c) Find f'(z).
(d) Hence find the range of values of = for which the gradient of the curve y = f(z) is less than
—18.

3c: B3 i y = f(z) 85, Kb fa) = (@ +4) (@ —2)(2z - 9).

Mzl y = f(z) — p WAL (0,50)0

(a) SKHEH p MEH.

CEIHZE y = flo + q) BT A,

(b) EIES MM g KIFTT AT BEHUE -

(c) K f'(x).

(d) HUESRAE f(x) FIBERENT —18 1) o MIBUETEH .

Z Answer:
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3 BEEUEZ

3 d
Given that y = 52° + — — 7z, > 0. (a) Find d—y, giving your answer in simplest form. (b)
x x

d2y

da?’ )
I E%Hy:5x3+ﬁ—7x, x> 0
(2) R W, SHEERAARGA .
. d%y
(b) HHUE3R Tz

5
Z Answer:

Hence find

A curve has equation
3

y=%+4\/5—15, z> 0.

d 11
(a) Find d—y, giving your answer in simplest form. The point P (4, ?) lies on the curve. (b)
x
Find the equation of the normal to the curve at P. Write your answer in the form axz+by+c¢ =0,

where a, b and ¢ are integers to be found.
s FEH 2R TR s
y=%+4\/5—15, z>0.

(2) R W, SHuERARRAL .
ap (1) Eumst.
(b) RILIAE P AMIEATTE, FH ar +by+c = 0 IR, Il a,b,c JFERAEHL.
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Foiv
& Answer:

14> Integration

AERE

AEE Pl MRE—HFHMIR, HELEH—— [ BSHEHEXL | MET. EHF P11 31
B EE, AR IETEEST: BSECKEERY (Coe) & 15 &, HuA—3; KEEFERR
(C9e) 12 i&; PRI (C9d) SHEEHIS (C9a) & 2 i&. HE L, 224 1 H Q6. 25 4F
6 7 Q8. 26 F 6 A Q8 =& 11 4, & P1 &% 12 Kl E s i —41.

X ERE —MURE R FSE: P1 RS, B EARRILR [E—1M 59 1, MR & T
—NERH . BHIEE KX SR f(z), BERILE ER—N58 P, R f(z) Bft4. BBk
REBLEIIAR [H—%B0 AR, MRS 8 EMNKSEEERIITRA.
AREA=ZEFRFEROGKE, HI0ERE T

®E—: TERPLAT +C, XRETEMAERB. 2023 £ 6 H Q8(b) MI'ET Notes 515
IREAR: DL REERT +c 40 0.25 9 (CONDONE) . HULe@iEEmEm 4L [ R~
X M TEFETRR] A REEHRRHR Al—H]aNER, ’/’:‘F%E’\Jﬁﬁm%gﬁﬁiﬂﬁm

SR KUE, BIES. 26 £ 6  Ql MHHREERLE <3:1:+§> , BB NEE [T
B 922 + 12 + 4272, HZRIHY . BEREEESENRFEARALAR—EETr 8 s—RvE
MRASAN & T R 2o

®E=Z. 5—ORERE 1R | WRIE. 577 L PEER K M1 #5E [BFRES 1] X
ANEE F: 23 = 2t 272 5 a7t 2V2 5 2320 5 5 5. M1 ANEEREHIEFHRER, REE
BHRRTE. EAHXAME, FiESLHEK.

AR, R SEME: BEI—MASREHMERTRRRY (FERALE), %, o,
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BT

(Edexcel IAL - Pure Maths P1 )

i, & +C IL—HENFBBEHR; FE f(v) MEREL f(o) HAEREHER.
AR 9.1-9.3 W MIREHFIE; 9.4 5 9.5 AT [EHZw& ] 25l [MaEH C WLE] 5
MET R R | ZWARIER R ERIXUEE; 9.6 115 EABRRIR; &5 — 1 HE AT

A B ITTHA

Key Vocabulary

integrate a power of x

Xt BRAR

English %3 258 7 P1 A
integrate Bs [+ P1EREBES (BRAKERD) WS
indefinite integral A e /f(ﬂc) do; ZREERER C, Rr—RERE
constant of integration 4 H % BHEEEC Bk BRENR, REENS
antiderivative i BRI i Fl(z) = f(z), M F 2 fWERE: TERPHRZ
n+1
power rule for integra- FR4rREEN /x” dz = ”::—i—l +C (n#£-1)
tion
find the integral KRS Biahn: RE—NMREHEIF], T2FHEE
simplify A 15 B EaE: KEEBRSE C9e MiLEIE
in simplest form DA 7 7% 3K BN ERRMBEEZSR; 430, RN, EHEHES
R
1 A B
: : 2| AN YA el W = . jm} =
partial fractions 53 o i i P PRk pepr A P1 RIELERE
[isEE3
substitution Heotik 4w = AR, P1 REFEGEIRAI [ ¥4k | BIF, T2
#It/E P2/P3

BHhRIE; MEER M1 MRS 1]

raise the power by one K IN— B ML BEE; 22 -2t 272 5271 5 b2

passes through the Zid& P [kt Pl; ARMBERSEHR C FIE—FH

point P

constant of proportion- G5 % Lol % SMOEH C kX, TR

ality

family of curves HESIS WANE C 1 R R — AT I 2 X2 +C BIJL
D=

L e j—;; ERIE f(r) HREEE

point of inflection 7 ng =0; 2019 £ 10 A5 2020 £ 1 AFERXR

0
SERAEESH

9.1 Integrating 2" BR¥FRS

BRI RG—FAR:

n _:L' —
/m da:—n+1—i—C (n# —1).

B 8 ERFRIEN %a:" =nz""! FEE. BERB=IE, RELBAS: BRM—. B
LUFhENR . BmEH C.
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KB AT R, ERREMERNEE [BIE] K « 0B, WAk, EHiH
ST M.
o lE—AR: /x” dz =
o WRR n £ 1. 0= L WERA nlel, P1F%H U8 P2/P), NE| - FEH, BETRH
S
.ﬁmﬂﬁ<ﬁm%m»/}@Hg@mx:/f@mmg/gwmh%ﬁm,ﬁwﬁ—m%aﬁg

xn+1

+ Co ZATER—FTT: B —. BRUUHTR. InF 4

n—+1

o%ﬁﬁ%@&kwQ/szm+c,$%5+Coﬁ%EﬁNu%%ﬁ%%ﬂﬁ

$_1

3 =1 1 _ A — ]- == - Y Bod = =
o FUIRHBRETIR: 5= 2, PG —zl = —— REETT [RUHNE | RB&ELH

" -1
HiE
. SEEEtE—tE: L — o, BE T 22—k
H : \/5—-% , /\JJ%‘I/Q T T

o RERRMINE: AIEREEREKER (—é Mk —2=1), PEIEBESHRAFN 2z Mk
221/2), XAEE T [in simplest form | IHE MK

o BEZXZ W +C: B Notes 58 [ Condone the lack of +c¢ for this mark| —&t +C ZE30
0.25 47, ARAH

AR BREASNUSEZTESE LR

REESR BiEREER MR
3z 32 z3
5
5% —5z! —5.%'2
5 CHED 5z° 5z
i z2 —r~l= —1
2
“1 1, 1, Y
f?’ 2 4 42
1

— —2 2r%/% =2
NG T2 333 VT
N 3 St/

1 4 _3 1
ot - 37 T 343

MELEEE (BIEBINF):

(1) RBE— [R] BTIRERH. &M, RE; A=K, %RIT (I 9.5).

(2) HERBZENRREE. RWEE, THHRY: 2_;3 E48Y %x_S, B % IR L R B
(3) BUURRHRS . B—IAME—E [ BH—. BRUEHE .

(4) Z—UEHE +C. LEREREYK. SEIEREHRNK, REEREN +C.
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[SEIEEYES BREALY
AR (GH ) Z78) A1, HAEE [R%] 1 M1, M1 REE, TEHER
JE a0 R LU R FE, M1 A, Al . X2 Pl & H s

TR 2 (B +5) ZIMA A1 E. B M1 BHESIE (5 — 5z

. — PO RN I
FIBERER —2 ! ™MEF 12 A1 E (B REZ - XEEFER)
W5 +C #0 0.25 4 (CONDONE the lack of +¢)

1 fIRE

Find / (3w2 + 2x — 5) dx, giving your answer in simplest form.
i ok / (322 + 22 — 5) dz, JFLARFIRRL AR,

Z Answer:

2 f5ER
. o 2 4 1
Find, in simplest form, —z° — — 45| dx.
3 23
. . 2 . 1 L L s
s az/(gxé_mm) de, HOLRFILAL AR,
% Answer:
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g3 2
Find / (% BT 1) dz, giving your answer in simplest form.
x

N . 8 3 2 N = At .
e x/(g—w_Q drs DU FITH AL HA %,

Z Answer:

4 {533

9\ 2
Find / (Bx + —) dz, giving the answer in simplest form.
x

Y N, 2 2 A | = aran A o~ S
s 2'2/<3x+x> Ao, UG R %,

Z Answer:
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Find / (z — 3)%(2x + 5) dz, giving your answer in simplest form.

e R / (¢ — 3)2(22 + 5)de, FEMRFIERA HEZR.

b,
Z Answer:

9.2 Indefinite integrals N ERTSEH C

A ARBEES A +C, BERZEET MK [ARO 4] Tk, KB BR:

PBA C BRARHL. RHAESTA. HARBETUFRS.

Bt U —A)iF: RAERSRERE [— &%, T2 [—EE% . / f(2) de HIEFIETE R

(B SMET f(o) WRMIOES |, THiX— WA i 12— .

o RERSHEL: & Fl(2) = flz), WK F 2 [ HES%. / flo)de 27 f MRHEERSE, 5
fE F(z)+C

o HHAZ T—Hl: BFARSLIEEH (W] —(F(z) + C) = F'(z). FMEAAEMREHA
EAER, XA HRTERREWE

o JUAEN: itk / dudr = 22+ O FF—RE FEBEMINLE § — 22+ C; / 302 da = 2 4+ C
FR—HT A, C e [ RETHE |

o M—EEEH C MIEEE (&) BERAS, ¢ RABER TR —XNERUASH F(z)+ C)
B CREB. BHS T A (%R passes through P), AN 2,y RiEH C HEEHKE, X HEE
R B RERT O

. TMHERERANFLR (P1 RDE, EHALTER):. &0 / " fe) de Re—NE (T
BUBLE, FRIR—E, C REEET: TR BELTR, ¢ LALE

e [ Find the integral | FIA#ER: REREH—PNREHFS, B Notes ## 5 [condone the
lack of +c for this mark] —& C R0 0.25 4, HAEARI. FHE L C KkZEXHY

<bp
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e [Find f(z)] B C woifgtisk: DUNEIHZRR N EERIEE, FEEBRMEB 1 HE X
LRGN A M1 (KHY), ERE TRARKE O 1 X4 anE

o WINTFIE: EERKRTEIFERY, BHIMLIUGEHIE, 1R T/EZ B> 7 —DEEL WK
C 5 TIE

BEFR [CM—% 1 NEIEIER

AAREE EREALE At4
[Find the integral F(z)+C (& C) AERS Re—HREREL, C ToikmiE
[ (@) da)
[Find f(z), HiZid F(z)+c, BRAKE c B9 fEE—RE C HERE
P(a,b)] HiE
[Find f(z), AR F(z)+C, RE C BARMMESR, C ANl
b
WMd/f@mM — BB, & C FRREET C

E C WiRE=E (P1 FELE, FBEL):

(1) 5 SRt ¢ WERERX f(z) = F(z) + co BN c BTERBER—REE, £ 2 TR
ENTF.

(2) KA: WEHSGH = HS y BHAA. [HE] AAANE [ SE8R], ARSHEUE: Mkid
P(4,20) BN © =4, y =20; BREBSHE [IERE], BR f'(4), RKAHNRIHX.

(3) M c FHEARPRN, REZRETHLN

XT C HIEEH BER
RaE T +C, HERAR EEBEE. SAE—LUE +c
A RITER ¢

PRNRIHE 2 AR T y B c Bk, RABIES—1T[2=4, y=20]
HNEEILHE c MERR] f(2) BREFTE o B AGRE I AL
H
=

i o S B R m$c=—%ﬁ%ﬁﬁoﬁﬁﬁﬁ%§—m
BB RER f(z) = 22 + 2 Al. EEREFEE +c

R +¢

6 fHln

3
Find, in simplest form, / <101:5 + 62° — —2) dzx.
x

> > : 3 NN = S
¢x=x/<mﬁ+m@_Q)M,#umm%ﬁ%méﬁo
T

b,
Z Answer:

b=
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7 {5

The curve C has equation y = f(z) where > 0. Given that (di_g: = 3z\/x — 10272 and that the
curve passes through the point P(4, —2), find f(x), giving your answer in simplest form.

P 2 C TR y = f(o), Job o> 00 2 Y = 30yE - 100 d, HBAZA P, -2), R
f(x), FFLURETEAS HE R,

K
Z Answer:

8 R

Given that f(z) = 23 — 322 + 2 and f'(z) = 32? — 62, explain why /f’(x) de = f(z) + C for
any constant C.

0 K f(x) = 23 —322 42 H f/(z) = 322 — 62, WHI N 2ASHMER T C #H /f’(x) dr = f(z)+C.

0,7
Z Answer:
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9.3 Finding functions S #K R &
X RBEENEES: EHE 31 ERSEEE 15 @R TiX—2 (C9), /MERKEM=1E (11 4
HArEIXE .

BH L — N EDERAR: BIR f(x) (3K f(2), BHRIRHZ EH—RNES, BIR f(2)
mfta. REMP), HLHZBE 8 ERRKSITRHEE—B.

2% P
f'(@) =g(x) flz): B—R, 18 f2) =G(z) +ce HHAEc
" (x) = g(x) f(z): BRAR, %418 f(z) =G(x)+ca, BT f(z) = H(x) + cor WANEEINE

o FREMS: BIESH - 9 - KAEEH — LERE. INFAREE: LAERSETERNR
EX, BRAS, Aaesadk

o FANBTHENFE: 32y BHH 32°/%; 3?% BE R %I_Q: —2¥x BEK -2, NEFRITEE
AR

e B c 5 d BIXF (FXRISFE): f'(x) = g(z) RHRSHBRFENE . ENR2AENRIAIERE
%, ERAMIZEHSAE

o A1k ] & c WIRES: YIKHTE v=mao+k BRRE m M2 f/(v0). I 20 MANFHEEZEKX
Ko BN e fl(z) WEH, TR f(o) . BLEHANRERE

o BERGNEN (ZFUREZRE): M1 GER / B iE) — Al (B4R IEM — dM1 (RASK
B, KEETEN M1 — Al (REEFE). dM1 2 [F5M—5 1, REEERRAX—F

o[ f(x)vs [ f(x) vs [ f"(x)] ZETE: SHM f(z) MRF—X; 1 f/(z) AR W 7 (x) 5
WK ZR—ROR—REBRIT

o ZRENEBIZE: BEHEE [writing your answer in simplest form |. TaIE¥ S B, o
HIEHEMRI. ZHAS, XEMUM A1, A6H

o AETHI: HRA f(x) KT, NHEBBMBLLEN f/(x) (K /(). X2 10 BIEEFE, ANEEIH
REBATFSIEIR
FEF BSBCKERHENANLRESS S SXTR
MELRiE (B—SHEERE LB TRE):
(1) #E: 1 f(z) SRR
(2) B4 BEHHREN, SHEERIERENX f(z) = F(z) +c. [FE] X—PHHEH—TE
L E HkR—ERH 3 BMITF.
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(3) RAEREH: MEHSK A (BYILRE RNED c
(4) KEIFKLE: f(z) = F(z) +c HEMAKE, BElmEER.

g Sfta POYVEL Y B#EER

(1) B8 323/2 — 10z~ /2 M1 (B&Fm D TR EREE, JRHA A

(2) 84 fl@) = 8252 — A1CBIMarAG)  E—WE—A AL
20z'/2 4 ¢

(3) & —2=08x32-20x M1 (fRAXRK & R R)Ei Al —i&2 %
24+c=>c= —%

(4) Rl fl) = 8252 — Al (R&EZR ERE—0
2021/2 — 2

[RHXE - KN4 ] BEE:

&5 B 461 KA E H 2 M E
[ passes through P(a,b)] x=a, y =01\ f(z) flx) FIHH e
[the tangent at P has x=af0A\ f'(z), & f'(a)= f'(z) IEHH (F—P)
equation y = mx + kJ m
[f'(x) =m at P] r=af®AN f(z), % f'(a)= [L
m
[f"(z) =0when z =a)l x=affA\ f'(x),% f"(a)= BEEHSH (W1 A
0
[f(a) =0] r=a, y=bfAAN f() f(z) BHE%

[Z58] &F NS IERR: BEAYIL, RAEILR BT f(o). BE—E: RERE
TS, LFETERH.

The curve C' has equation y = f(z), where z > 0. Given that

>
- 322

f(x) +3-2yx

and that C passes through the point P(8,2), (a) find the equation of the tangent to C at P,
writing your answer in the form y = maz + ¢, where m and ¢ are constants to be found (b) find,
in simplest form, f(x).

e gk ¢ TR y = f(z), Hd oz >0, &M

32
+3-20z

f(z) = 3.2

H C &5 P8,2). (a) R C & P SMVIZL TR, ZEEEK v=ma+c MBI, Hb m. c HFRERE
. (b) KR f(z), IHFUAEMITEASHEZR.

b,
Z Answer:

b
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The curve C' has equation y = f(z), where z > 0. Given that

(z + 3)?
Ve
and that the point P(4,20) lies on C, (a) (i) find the value of the gradient at P (ii) hence find

the equation of the tangent to C' at P, giving your answer in the form ax + by + ¢ = 0 where a,

fi(x) =

b and c are integers to be found (b) find f(z), simplifying your answer.
i MiZk C TN y = f(z), H >0, ©F

(x + 3)2

z\/T
H A P(4,20) 7 C L. (a) (1) 3R P SUAARIRER; (i) #Eek © 178 P s IvI& it , L5 az+by+c =0
PR, HF av by e AREREEG (b) K f(z), HHHRIEE.

f'z) =

Z Answer:
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11 {53

A curve C has equation y = f(z), where = > 0. Given that
F(w) =+
NI
and that the point P has x coordinate 4 and lies on C', and that the tangent to C at P has
equation y = 3z + 4, (a) find an equation of the normal to C' at P (b) find f(x), writing your
answer in simplest form.
i MiZk C TN y = f(z), Hb oz >0, ©F

" . L

mOP ARy 4 HAE C B, JFH C £ P fIIVIZRITIEN y = 32 + 4. (a) K O 1£ P RIEE TR
(b) K f(x), FHUARFEZALS HER.

Z Answer:

12 {5l

A curve with equation y = f(z) passes through the point (9,10). Given that

2123 — 5z
!/ — 2 2 _
fiz) =27z VA x>0,
find f(x), fully simplifying each term.
H: HFEAN y = f(z) &S A (9,10). 241
foN 2 2123 — bz
fi(z) =272 VA x>0,

R f(x), FHER—IE R .

Z Answer:
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9.4 HowE: MOEH C LRSS [ KERY | SHHERE

SEW O RIES [ RFES ] BOMBHS
— C BRRM4: SHEFERSEENERE PLNEMRER, C BIENIYE, BF
FARTERS [ BAS +cl, RS SHEHSJILE, X SRHHTRICAE, MIVET A5
HH57

wowE wmowE: By

B AR HEA = SPRE X
[including the +c] HAERTF—H A1 +C BRRAZRNEMHERIS, BREED

[ Condone the lack of HEAF—# A1 (N[ & C RI0 0.25 99, X—HEDIE=E%4
+c for this mark | WER D
[ 4c not required | FeedhE SR Al X—HREANEE C, ETAREE, ANEWENE

—RERL: RELEN +C B [HEN ], REZEN +C 2 [LFRI L. HrLlEm s R
A1 NE—DiEgFLE ¢, —BEFFRE—1T.

[Z5] —DBAFIERES: [ Find f(z)] B C THRE. EHERLE - MREANERH, 5%
flx) =2+ C EFTERET. LARBESLHRIE C Bk, FERERE.

[Z5E] i&H 1 THERER CEAZ Cl it: ROBEHSHEHAEKER. 2023 4 6 H Q8
BT AERRERSE (A ZEHD, MARDERETTAB ¢ K k. ERRKEBXEA
TRFE, R EE—HE ¢, EAGKNSHE A K k.

Z RERE ] EHNASERE: ERARSENEANIRT P1 K [RIERS] 8 GERF 15 i&,
£R 6-11 SRR 1EE 7 P brdE Bk 2Rl — & A7k, LT TR, FnmriEss—
PG4
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78+ BEFtRid Efta PaoREMH

B M1 8 f(x) ERARE FHESE, dM1 RE—EE
X BH MEEM 1
HIEn1E

R Al (BOUSLH f(o)=F(z)+ce & c E—BE—A AL, HRUIHES

71

JE T HL M1 / dM1 RN B c FEAAE X—DERREN A1 —&X
(]

el Al fz) = F(

o)+ BE® ERE0
&, HA&HMAEA

[dM1 | 24 ? dependent M mark (UK#E5355) EMERR [ X—P W MEMERI—
F8) M1 2 £ |. i ML E7T, X4 dM1 BEikf. FURFESAEEEL: £y, BR
Ao

[ddM1 | Bft4? WEKRG—KBIZBAEHN M 2. BRI E (19 4 10 A Q11. 20 4F
1 H Q1. 234 1 H Q1D H, FERKRAKRBRHE ddM1, THBEE — KA1 M1 55
—ARAK) dM1. XEREFRARTBRAZE—LET, FE—EEZNEHEL.

[Alft ] 2ft4? follow through (IRRE) —BAAFREIAMNERE, EEERERNER
Hihshoy. A5 2022 4F 1 H Q6(a) (i) MTIZITHE M1 H TARIG f/(4), Alft #iEREREY
f1(4) ETE, BMARE f(4) BT, [F4] H ft ARTRM: 2022 /£ 1 A Q6 MIRAEZR
Al RE ft 12, ERERAERD c 9= [ EFIAEA L.

BAtRiE P ENSRE

M1. M2 Tty BR[| BREBMIEANME ], FERESHAIS
Al. A2 WeHhsy, BER, BEER [ correct answer only | (cao)
B1 MALHER Sy ABRIE, 2IhF

dM1 Ko BIAER—T M 92k

ddM1 WEMKHITE S BAERENRE M 22t

Alft FRBERT T AT A RAIRREESRERE

cao / cso IEMERME— ) BT SE—: TERIFENTE

isw AMJELEPE, —BRINERER, EENERTHNS
owrt Hhg; TiER

ZRr S AR E ER S

(1) #FEEMNTF (WM 5EAEER A, WETHR) —IXR M1 ik,

(2) & ¢ MRPER—XZ [RERMRA L] BIESR.

(3) KA —1T—MEBFRANEMBIR: 2 =4, y= 2= ... XZ—ITR dM1 HIHE—
WEHRE .

(4) REEHNRAEZER—ISE ¢, ARREER.

= ERPETERDHTRERXA (UK P1 AAEKRARE) X-%A2 P1 MEMHE R, HE
RN ERE, POy BiRiE, BEBNEET A28,
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FEEIR TERS ER7y —ANEIRE
b
Sk / (@) dz / (@) ds HRELTR
& —REE F(x) +C — ¥ EH vs HE
W C HIRIRE (RBHHE F&EE LETBRIE C HIET
&)
JUfAT 3 X 5 R 35 i 2 iR BEER / BTN ik vs @R
=
Pl & %% NLFEBRoBEHEE RS P2/P3AH) PLWI [| BEXHELSERS
=

ERPAHLERE C? AAERSRE [ AKEEE, BRNLETIRER I:
b
/ f(z)dz = [F(z) + 0]2 =Fb)+C—F(a)—C = F(b) — F(a).

B C EFiKE. XHE [ EREFRERSERR LRARXS .

[55E] P1 BHi—PEXEY: BBS [Find the integral | B}, ARHEHE [ KEHRS 1. F
MEERBE—: BERBLTIR. BLETR = Ry, EXE—IMY, 75 +C; #BLT
R = FERD, BERET +C,

[5%E]) 55— D ESLEPE: [ Find the value of the integral |. X a)iE7E IH# A B L1525,
@PlEﬁ%IEFFmd/<;ﬁ—2;+ﬁ>MJ&ﬁTrFmdﬂwHMgmU,WE%$E
. E—mFIRIKEKERE E TR, TE2HEF.

M, —3k [C BHEk]: BRERA 15 BE—BE% f(o) MRAER, EXERH 15 WHT
HiXkF. AERRFERKSTS, /\KBEEHIXIKRIETR.

wmE L=kt FEFHER
(1) RAEZRBELFRE c 3 C? FEE [find f(z)] S RHFKE
(2) MAR—LETE +c? JEMEERANKE L, R
(3) KNS —1TELHERTE? dM1 EX8 (X—4HAE)
(4) RABR f &= f'? KANERE, c &%
(5) RAERNIRETE? £ [EfiR] B—1 Al
(6) IEREREINTE? o8iER FL
ERRRTE?
(7) KEEEX GBI ? FFof . REGERTRE

£ (7) FEFAEE: BHEREH f(2) KT, BREQBEBSLEH f/(r). X—DHH 10 7, M
£ 90% MFFSSRBER. WRRKSFFHAT—IEH (MAZERE f/(2)), RBFREEHB
HUET.
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1 BHARE

The curve C' has equation y = f(x), where z > 0. Given that

4

f'(x) = 62% — 3

and that C passes through the point P(2,—15), find f(z), giving your answer in simplest form.
I C TR y = f(x), HH 2> 0. ORI

Fa) =62~

H C %3t P2, —-15), & f(z), HFLBHIHRA AR,

Z Answer:

2 HNRE

A curve C has equation y = f(x), where > 0. Given that
6 n 1
N

and that the tangent to C' at the point P, where P has x coordinate 4, has equation y = 2z — 3,

() =

find f(x), giving your answer in simplest form.

g thek C MR y = f(x), Hd 2> 0. B5

6L

x?

H CfE4 P (P IR O BITIEHTEN y = 20— 3, K f(2), IFLMRRIEARS HE R,

Z Answer:

f(x) =
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9.5 mHwE: LEEBR?—oASRAMLERKIY

wmnwE wowE: HEEERY—IXASRARILIERTT

— AMLEKE: BERFGESEM [LE ] FiRiTFA 12 & (C9e) HF mmiyHIEE R
[ Simplifying before integrating |, A=z —. ENINPERRE G — NI A =
HEFTRRERERH.

ERX (EE£EHZHD iEE (BERZER) &k
422 +1 1
— 2132 + —g~1/2 201 4
25\/5 x>/ + 5% 019 6 A Q
4
””277;3 23 4 ga@_Q 2023 45 1 A Q3
X 3 _
m+—2$3 1023 + 6z — 322 2022 £ 6 H Q1
i
2
<3x + 2) 922 + 12 + 4z2 2026 “F 6 H Q1
X
(Bvz +2)(z —5) 3 9 5 ip o3
VG 18 g 2021 £ 6 H Q4
5 _ 3
o7 — 1027 24 g2 2020 4E 1 H Q1
5x 5

EAENHENE—D M1 JLFHRE [HE . LEX—SAFHE 1 57, MAEREHEME Al
WRETR. [Z#E] 7, Flas: X 1 28R [ A5% .

HEHBRKEERE—1: BHAREREN [ HFA « HFHLMES | —BRBXNMEK,
EEHR D o 2L HIRIE

. AMEEFESRAINESE 12 BRENAEEHARAMEEFE. BREFAKE,
FAW—18.
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E nglEe e i

= Sl s L ST 4 — AN 4a° +3 3,9 o
(1) Fm FFRZMN. 7EBE ST oERE—A 2 507 22° + -

» T, BT
2

(2) BHRE BHEAESHTS  —HRANEF Gm+i)%&ﬁ+u+%2
7
(3) Al HESRR PN ILE e ;E%Yf:x*p
(4) BRR U . o S A B A VT =aV2, YT = g3
w
(5) gt (B FESEHWM 22+32+2 S u=BNMES AT E 1R o
) 302

(1) IFHARESME (HREHD: 2 FOEERUASFERIID 2. 2461

40 +3 Az + 3 T
w2 g AT

[Z58] N—MEMTEE: SFoBER 22
47°+3 42 +3z72 4 3 _,
5p2 = 5 =2 —|—§x .
AERTLEN, BE_FZX [ 98TFE » BT ] HWBEEAER.
(3) BIEULEREINME: HEERNE, 2FIBEFEBMRI.

N, ’ 4/x 4z 4 2
[Z%] BRI 2 FoERER 2

2
3vz+2 3t 3 1,

oz 4 173"
BEBEHES, BE_MER.
(4) BRRIAIREE:
iRt SEIEH o LER &%
Nz /2 24/2 WA L, AL L8 2
Jx xl/3 1304/3 RS % B LA % 15 %
% o-1/2 9u1/2 ERETHER
1 —1/3 3.2/3
\3/5
VB 23/2 2 52

= SRERAW [ R | RAFX (EHEE) X -KREUENE—2: BHRARERES
— 3R] #MEFEK « T . BFTHEENSN, nAEzAWHLEFE.
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B3 iR SEE
% ax™™ R a B
ax ax_l/z ﬁ?ﬁﬁ?&%ﬂjﬂ%
\3‘/15 az—1/3
a/T azxl/?
af;f b Sk, EEEENS STHEFABRL /1
B 7
% (HEHD ab 10 BRI R ab— o
224+ 6x+9

DFRFEZEE =T 21/2, 607 1/2,9273/2

B RNaE: HoREMEERXE (P1 JERA, MELE). BEF P1 ARFISFER
MRS OFjg P2/P3), BIRAEENE P1 BR: HKEE

1 1
2+3z+2 (z+1)(z+2)’

ZLERIRE [ XTERRRY, TEEERALR . TENBSIXNIH
1 11
(z+1)(z+2) x+1 z+2

& P2/P3 MIAZR, # P1 BRFEME [12RGE], A1HFEMHHR.

[Z5] HEEHRRE: P1 WOEKER [« % ] BEE, il P1 EMOX—2RA MFm] &
B, BAFERIIN. € P2 WRIREMAERE, RSRENEIHEE.

BRITEANRA (P1 RFE T EHEE D, SHERFTEARBELIA—A T TUREFS v = | WE L
B, ABBRERITEENMERRERXNNSH. P1 HNHATEER [ 2 FRSENSEMNER

/ 2z +1 da

(22 4+ x)?

Boar+1ER (22+2) WEH, € u=2>+2 FMEERD. [5%])] HE P1LEAEN, XEEA
%—P1 RERERH. RREFEEE [1EHEE ] INMEIR, BEXER P1 (UL ER (FGihE
BEzi) FEHEEE,

M, EENSERESERAISINEX — PR RENR S A GiE . TAMZEEHIES
FREERE LI,
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Hix

FREERFIT

%ﬁ&%m%ﬁegz

SR ot MR

(M+2> & IF
X

5, 6z  6x 4
9x +7+7+72
T T T

REfE—aBsy: 7 UE
AHBULECRE T, A1
BH

T2E vz f}: i
—xt + br + — K

HE Iﬁ27‘§ 4 i

RWET, 2 Al £% (BRFR M1 RS

‘B Notes {15 [but not e.g. ...
6’s ] BIEER 12

, the middle terms need to become

BRIy AL RIS AL, R ERIARIA G

RMEAE I &EHEN | 8 Al—F HERZ fully simplified, B9 2 & E
IR

3 42
225 + 2023 + 1
1222
[ REULIRERIE M1 DA% | XHEESZIE—a. LL 2019 £ 1 A Q1 Afl, B Notes J&

: [ A common mistake is writing —23 — 22, this can still get the method mark for
increasing the power by 1]. XIHH: EAREBEENKIER [ RAEERR | XNHENE-
[Z8] #it: BMERET, LEXRBE—SHMESHR. si{EE, 28E: sERT, EMN

BFHEA TIR.
B —ik [ HEPRRRIZER] | (BB EE) 22 —ERSE, L TEMEE, 90% KA 30 #
AFLEERERE L .
ia] FI) EME
F—io] WHRANE—REELKR B = - EEZRWES; & - #E29
ng?
g-o HBHESE? FSER (M) 5 2 - AZHRARXBHF GEEHEIR 20b)
[E 5?2
F£=ia BHRAE? HHE r HBHRR = - SF9BEBRIBA ¢ (SRKN), BWIRF
g ?
FMio) SEBESBEAENI—XERE £ - X2 P2/P3 H#, T2 P1; P1 Ef4iBE

(30 22+ 3z +2)?

> HERHE.

HETERENRE—E

X: WBELEREARR [HFD « B B — AHEARS; T=

T R Ak 358

_ 22% + 5z S

RN 322 4 4g SRBRAT Y,
SRR A2y ﬁﬁ%ﬁ%%%&ﬁﬁ%mﬁ
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-
1 @R RE

¢z:x/

Z Answer:

Find, in simplest form, /

4a° —|—3

425+ 3
T

dx, %U\ Eﬂﬂ/

dx.

:—Eté/\ll:l:ll |:l7l<o

(Edexcel IAL - Pure Maths P1 )

2 HETRE

*1,x/

% Answer:

Find, in simplest form, /

4?2 +1

422 + 1

dzx.

R AR
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3 WA

2(2z +5)

1
e ﬂe/(x_g)%gxmdx, JFLLR R .

dzx.

Find, in simplest form, / (z=3)

Z Answer:

9.6 ESfHE: AERTERNEAWH. P1 BISMEFA

— AH A WRXTRALE - PLe e, BREEARAIZ W SL i — ML JUH B I 4518 : S EFR S (indefinite
integral) ZEENSTH M BEEXTH.

P1 #9%EIIR A A WRILE ERHEITLEE

/x” dz = f: +C REAERMNE ERSHRAH [ FERS | TMEE, AXNAHEKR
AR IR L

AEBGEREH C  BRBERNE EARE+T R [ ERs ] (BFHBHER), C Ml
REAPEA

EMRSEMMAEAE IHBAH A REE 2-2 2019 FHEMEMEERSIANE, XERAHMA

2 §2.1-2.3 =5

H j—z KoKy L] ERNESERE [kS], A\MTF [FApEZE]

#onik (a0 BT §3.4-3.5 H  RIEARSHEITHI CAnHERFTER#IT), TME

BH ARDFE
#hr4r Xorfi & 45 (N B KO  EAE, BE P2/P3 AR, P1 T®241%

ZRVAHWBEE: AENERASHERREE [E H MR

ME—- R DUEM IR [RKESE] 5 RSOEEE | Xpifh 8 4E> 15,

NAAL, C IS, AR ] X4, S,

[Z5] ASEEE UREE): 2019 FAH A WMFHEM GEFEMLMEEM ERE [ —TTH

b
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BHNSBRENA | EMETERDERRADEREE. RIRF LMEMZIRR (BT ERS ]
B—15), BEHER: ERNE P1 B/ILFARE, MAERDE P1 B/LF£E—AERM
R .

— ERAWES P1 EBRMELEFEANEME P1 MESR, WA UM —FEH K. TREF
xf B

b7+ E R B BRIA P1 AISERRER
n+1

AR TEGAEFRERS AR SFEKORIR [2ndo = Z+ -+C
wH C FEXAER WiE, BRSE 0.25 4
B vk JLEREIR [ RERE K | 15 EEHAR (B /() X f(z)]
HAE JIRA ¢ s RANTE BAHF—#A « BRANINFSHES
e REG—EK in simplest form =M EDH
A BB [ AUEERS ] MR 12 BFEX), 2 P1 AR KESEH

eI 2k
RFIAE BEXA SR 10 #EE, SEIMLABIHFSE
TR EFEHFEZNARL:

[5] 55— Hi RS WBAR LR, PLERWE. HABEZERSE (T8 (o) R
Pyl ISR (R SR | (R, PL BLE R BRRERN: O f(2) K
[(r). BIAETIE E 8 EHORSEES J.

(41 5= Mph [CRURRBS 0%, MASEREIIE [ERBREAR],
w3 20 o E AT PLRBOSHEG 12 6. 0.5 BHARBE TR

=. Pl GHNER. EPRTSHEEMIA N OSSR AT A R ), S — A
BTSN

1. MOEH C MEESLE. BENEARXMHE, 245 [ade=2> B [MXT 1. P1 &
REM: ME K f(2)] NEE, C BERENGFEMNGK—ALEH +e, MERIEN
AR e, BENE=FEREMEAR. WR: T 94 W [C BRER] FESFM RS .

2. ASBRKEREHRANERERTH. HATEEA%, MiXd 15 BE-B. WK: 9.3 7K
VB mAE (BEE — R — AN - RIED B RIREEE .

3. HERBERS (AXERN). HAKARZIIZ, P1 A 12 8. K. 9.5 THLAMTIE +
RFMAZE, MBIBRDRNMFG R [FRA—1 = .

4. ['in simplest form | BISEEK . [ENEM N ERREAZEER, P1 BEER—MH
B9 Al. ARSI =J6mhniE: fieEMER. TEEREHRIRN. BRINETR k. YEK:
FEREE 5%, WMEX =0

5. [ show all stages of your working | B EEIR. 2023 4 6 H Q8. 2025 4 10 H Q8
T B ARH X E)1E:  [In this question you must show all stages of your work-

ing. Solutions relying entirely on calculator technology are not acceptable.] .
EIR Pl BT A B give exact Z AN, HIXAHREER S URTERE : §— 1M A0 S HE
BREIEE ZBRASERTGBIERE, SXERES.
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6. RO [BIEH ] LE. ENA%, P1H 218 (19 10 A Q11, 20 £ 1 A
Q1D), & 10-11 4. XEAT/MAREK 1, ®MEE: VENRREE—IEY, i
ZEHNREE-NEY-

M, ATEEEIBHNATE (GEHuXl, sEE—FRED FHEE: AENEXRS [E8
BE | REEANERSGH T . Tl A T AW DUE Rk -

| BHSEESIEECEN A A BME— §1.3-1.4). P1LTE R EHEM: o1 0! = 22,
jr=2% 2% p7l =2, 2% 20 = 2070, F—ATHERET 12 BUEIANS . SUEEITR
e,

2 BE " - o) MEME. XALLHE TR—F 2] o2t — v g
PR [T BN o) , SEs S S BIEERE AT : 222 — o1, 2120 — 2372,
REESE P1 BENERS.

3. HRUEAME (HFHSERFEBR) (LB §2.1) . KIER 0.5 1 [HI AR

5 B -2
A8 13 _ A3 T mpgss oy [ARRER], S B AR o R S,

222 212 x—2

4. BXDBERANKE (LB §1.2. BE— §3.3). MARERHIX—H, FFEMRAAER S L
4512, 843 . EAmEEN [0 ] g swA, REEREAC [ ANRSEY

K 1
[Z8EIME——A TEASEHEA LT 8 SHEEEIE. ZARBNES.
LR P2/P3/PA N%. £ P1 BEE [ldr EvRER: X n = -1, P1 &
% .

1 RS

Given that 22 - 273 = 227!, find the value of z. Hence evaluate
/ (2:U2 + 3£L'_1) dz.
R B0 2?23 =227, R x BME. EIEITE

/ (21’2 + 3.’L’71) dx.

Z Answer:
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2 fTELRS)

The curve with equation y = f(z) passes through the point P(3,11). Given that

dy
DA 2
1 6x + 2,

find the equation of the tangent to the curve at P.
I TN y = f(x) &L S P(3,11). 251

Y _ py2
Y _ 6
dx ’

RHILRAE P FITIZ T

Z Answer:

9.7 ETEIMNTF: P1 Bl + SR
TR 20192026 4F P1 @ T5 9 EH AWM ESEA, L 31 18, Ei LA E Am (Ca R
RSy COb ANERIY. C9c I FEORFHE. Cod PR s C9e 1Ll G HR ). EHeh C9c A& 15
B, C9e B 12 &, XHH AT LBIIILK.

FRAE: %RET 45 DM TE 4 EER CEMDHE Ce. CIcv CId =FRMKIMNF),
HBEZ 9.1-9.5 TG, A TEMEIIRINEEER.

KPR ERFAERSNERFZEE, MEMLBSER:

1. "B +C (9.4 79);
2. RALTEFIRSY, HUEEBARE (9.5 1);

b
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3. RASRHRET f 5 f,
4. BRRUBEE,

XOFRERER, AENS B2 E—1

HEE |

EREBEE.

HEBIRAT (9.3 79);
Z% [in simplest form | I—4 A1 (515
ar. MTiX 4]

(Edexcel IAL - Pure Maths P1 )

ED,

B, FEFUNRER T [

R plinge N =

BMEM (F4H - R -

as - ME)

BEBRT 2441 H Q1

(5 73

25 4 10 A Q2 (5 7

B
{1

1946 H Q8

1941 A Q12 (9 41)

941

20 £ 10 A Q9 (6 4

2141 H Q9
214 6 H Q6
2291 H Q6
22 £ 6 A Q7

(11 4
(8 41
(11 4
9 7

234 1 H Q11 (8 4

234 6 H Q8

(10 4

23 4E 10 A Q7 (10 49

2541 H Q6
254 6 H Q8

(10 41
11 43

25 4 10 A Q8 (8 43

26 £ 1 H Q7
26 £ 6 H Q8
RIS

94
(11 M)

19 ££ 10 H Q11 (10 %)

20 £ 1 H Q11 (11 43

RRXSRASHEE 1941 H Q1
1946 A Q4
20 1 A Q1

21 6 A Q4

47
(5 43)
4 7
6 7

21 £ 10 A Q1 (541

2241 H Q1
22 %6 H Q1
2341 A Q3
24 /£ 6 H Q1
2541 A Q1
254 6 H Q3
26 £ 6 H Q1

445
445
(5 4
3
445
(5 4
(54

1 HEURZ

Z Answer:

9\ 2
Find / <31‘ + —> dx, giving the answer in simplest form.
x

o 2\ ? e e
s */<3+$> dz, FURFAL A Z.

b
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2 HIUR%
The curve C has equation y = f(z) where x > 0. Given that

(z + 3)2
T\T
and that the point P(4,20) lies on C, (a) (i) find the value of the gradient at P (ii) hence find

the equation of the tangent to C' at P, giving your answer in the form ax + by + ¢ = 0 where a,

@) =

b and c¢ are integers to be found (b) find f(x), simplifying your answer.
I ik C TN y = f(x), Hd x>0, R

(z +3)°

Tz
HA P(4,20) 7£ C L. (a) (1) K P sALRREER; (i) #EHR C 1E P iIE TR, ZRE W ar+by+c =0
B, H av by ¢ HRFEREES: (b) KR f(2), HUHRIEZE.

f'z) =

5
Z Answer:
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3 HmElR%%
A curve C has equation y = f(x), x > 0. Given that
f(z) =4z + =
NI
the point P has z coordinate 4 and lies on C; the tangent to C' at P has equation y = 3z +4. (a)

Find an equation of the normal to C' at P (b) Find f(x), writing your answer in simplest form.
i i C MR y = f(x), 2> 0. CF

L

NG

WP AR 4 BAE C by CHE P RIVIATTIEN y = 3z + 4. (a) R C 1£ P SINELITHE: (b)
R f(x), HLERFEEAS HER.

Z Answer:

f'(z) = 4z +

1 HIUEZ
The curve C has equation y = f(z), x > 0. Given that

32

32+3 29z

fi(x) =

(a) Find the equation of the tangent to C' at P(8,2). Write your answer in the form y = mz + ¢,

where m and ¢ are constants to be found (b) Find, in simplest form, f(z).

e ek C TN y = f(x), >0, B

. 32 .

(a) 3k C 78 P(8,2) feMIPILTTHE, BHFREW v = ma+ c BB, Ho m. ¢ BFEREE: (b) K f(2),
I AR R A 5

Z Answer:
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MODULE 10 - EXAM CRAFT

RER 10 Pl moARISE XTI

BRI 4328 o FEA PRI FL#T « Mark Scheme ER 45 455 #vE

RS

AL “SM7, B 10 ik “ZEE I EME5T. S, BE#7. AFEHIIET 2019-2026
3t 21 £ P1 HF (213 BAR, 1567 43) W5 ibevE, AR SRR WARKEENE, &
EhEELH, MEEFREALTF.

10.1 P1 HEiigHE 5¥E: AXEER S EHE

P1 K FJ2 9-10 KR, SEbr B REASEMBIENE . 8 213 T H@ BN IH I, R kI —2k
i, ME. EEAHEREN—XMEARENR . FRET 2019 £ 1 A% 2026 4 6 H3t
21 £ P1 H@1 213 RIS “EE” 18 %E R FRRKEHE, “RIFoE” xR E A
Sy Qe EON B e Bk E S S =Y EE PP

RREY W RitoE &St SREHR ARESESH

EHIR 25 169 11.7% 19 TREGEN 7. B/ EdRE 5. ot 5.
Ao 3. Wt 2. HHEML 2. JBIF 1

ZREH 23 175 10.8% 19 BiJ7 104 FAIEK 6. &SR 3. fR IR
2. ZIREHE 2

EAXE 15 97 7.0% 13 TRERAL 5y ZIRANEER 4. —IRBKAL 3.
X 2. BB AN 1

E T 27 233 12.7% 19 AR EL 9y = IRBREL 7. RIS 5. AL
HAK 3. PR3

Bk 15 110 7.0% 15 PATEEE 10, FE 20 FEES 2.y = madc
1

=f 30 195 14.1% 20 =MEME 10, BURAE#: 8. RIZEH 6.
iR = 5. IETZEH 1

SNE 18 145 8.5% 17 BIEEE 14, K 4

s 28 218 13.1% 19 ZAKF 9. WREKRF 6. VL
6. ZHUR 5. HEMES 2

ey 31 225 14.6% 20 RIG R 15 HEEFT 12, R R ER

9 2« PIRE 2
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1 HARRIE

Using the classification table in section 10.1, state which two question types account for the

largest total number of marks, and explain what this suggests about the order in which you
should revise these topics.
HC: MRAE 10.1 TRIEER, FR RPN Y B T R B Rt oHE, IR BIIR N 2 HeA A R

X

Z Answer:

10.2 IRFEMIRAESR: 21 EENEESIIENE

TRV 20192026 F4H 21 £ P1 5B (BE 75 40 WEESHEN M. “HE” —FI2AKHX
RIEE SIEEMSESMEEEBGTER, HRFERAIZGNT . INZRER: 6 2019-2021 F 145
CEEnAT . BEA . EEE TR, it 2022-2024 4 GHitl 78 225008 5 BG R 2K S
H), HJafil 2025-2026 £ (RH A, BB . BELMZITE 90 o4, HEABEEE. &
FHL.
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F15 - R a Bo oMESH BICEE ISEM

2019 £ 1 B 12 75 312 % H HEWE, BT

2019 £ 6 B 10 75 510 4 L) EEbE S tm, &SR
2019 F 10 B 11 75 4-10 4y H =M

2020 £ 1 8B 11 75 411 4 il K A e B

2020 £ 10 A 9 75 311 4 L& Gy 2, USSR
2021 £ 1 8 9 75 5-11 4y i TEEERS, HILEEE

2021 £ 6 B 9 75 6-10 4 Hh TS 53 A ¥y 1

2021 £ 10 B 10 75 410 4 H 4y i b

2022 £ 1 B 10 75 4114y Hh Rt/ ECTisE i ey

2022 £ 6 B 10 5 412 4 T e KA 12 43, MEEBERY
2023 £ 1 R 11 75 410 & Hh #7t show that HiL7%
2023 £ 6 B 10 75 4-10 4y H SERIbRUE, TS A AR

2023 £ 10 A 11 75 4-10 4 i BB 5 =fit®E
2024 £ 1 H 10 75 5-10 4 rh SSFpit]
2024 £ 6 H 12 75 3-10 4 %5 W%, HOEIE BE  RAR )

2024 £ 10 A 9 75 6-10 4 T X 9 /75 4y, WHER

2025 £ 1 B 9 75 4-13 % A KIS 13 7, MR
5

2025 £ 6 A 10 75 511 %y Hh i

2025 &£ 10 B 10 75 5-10 4 i bR
2026 £ 1 B 10 75 4-11 4y i T RS, R S v
2026 & 6 B 10 75 5-11 4y s M, EAREIERN

1 NERER

You have 4 weeks before the P1 examination and can complete 8 full past papers. The table in
10.2 gives a suggested difficulty for each paper. Design a four-week revision plan using this table
and the type distribution in 10.1, and justify each choice.

e BEES P1 XIS 4, IREETEAK 8 Be B E . 1H45E 10.2 RIS 10.1 TR 1,
Bt — MU 2 2R, IR R PR

Z Answer:
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10.3 Mark Scheme BR3P 5HEHE: EiFLEHNE—INF

X TR 10 Wiz, WEEEYEN “BE— 2R, i/ ERRSM, X — T EIRES M
BT RHS . UL FVEa >k H Pearson Edexcel B /7 Mark Scheme HJ General Principles. —. &

B =F4y
oE ax F53iZ%E
M & Jii5r Method mark — FBE T IEMGEMES, MRS . ZHIEFTE/ AL/ KRR
)
A5 #E i 7 Accuracy FIEXN BRI A 4. AR A HATHETHR M 2&EHSH (“or
mark implied”)
B & To A HER REERZE, mAEZNHEG. F RIS —1

—. General Principles B H ZWFH5E

. ARESIABARN: Where a formula is quoted, marks are awarded for the formula and for the

substitution of values. RIIFARK, #FGEETHFIEMT] “RBE&” 45 M 4y, H—BEEHR—HE
o A —EZE A5,

TERERABER N where an exact answer is asked for, or working with surds is clearly required,

marks will normally be lost if the candidate resorts to using rounded decimalso

3. TAFERNEHFHS: Answers without working may not gain full credit. 1H

“HELEIT BRob.

4. =R EERER: AFEMREGRITE, BEERIEFITERELS 7.
5. FINMHRB 4 : Mark Scheme Fr oe (or equivalent) Ab, AFTH2E FE3E R IZ A2
= HEREXR (RAEABTHREIXL)

w5 = 713 FHRAIE X
M1/ Al /Bl Method / Accuracy / B #MEEMEFS
mark
cao correct answer only B 0 4y, TTES A
ft follow through B4 T, JRHIREMHEE S X2
oe or equivalent LSS BAFEEN, S
awrt answer written to reason- @ H VUL AME R H
able accuracy
sf / dp significant figures / deci- AT/ /NS E R
mal places
boD benefit of doubt el N bl (EAFREED
n.e.e. not enough evidence R LB EiERE

M. BERRFHKE

1. —17—%:

TR GRS — 1T,

AEHEI ) UPHHAE AT —— B NRABURITTE 7Y

NN — {d ) = « » 2«
2. FiEA + RAF: 5 ¢ % =622 —5” MARRE “622 —5"; 5 “f'(x) = 62° — 5 by the power
rule” FEARRK o
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3. RABRMIE: o B NRIZbRE, 1EFE A DRI R E R .

4. REBPEREE: V2 =1.41421356... Z5ITHNFAERINEREN, a5 — SR

5. BUSE /NE: AEAMHMSE © (°) 8 radians, INEHITHEAT °,

6. PHHEMRSER: & HZK “show that” ML KL E S, T Z2E5HIHALE ST,

1 ERITSTER

A question is worth 5 marks and its mark scheme reads:

M1 f'(z) = 62> -5
Ml atxz=2, f'(2)=7
Al (2, 3)

Al y=7zx-11

Al y—-3=T7(zx—-2)

A candidate writes: f'(z) = 62%2—5, f/(2) =7, y = Tx—11. State how many marks this candidate
should receive, with reasons, and describe how the answer should have been written to gain the
fifth mark.
W I8 5 S ITE o bR ARG T .

M1 f/(z) =622 —5

Ml ataz=2, f'(2)=7

Al (2, 3)

Al y=Tr—-11

Al y—3=T7(z-2)

HHEETHE: f(v) =622 -5, f/(2) =7, y="Tr—11. WHZBEENBLZONHHARS; FREESR
FLZERE A GEERIE 5 7).

Z Answer:

¥
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A question asks: ”"Find, in terms of p, the range of values of z for which 22 — 2pz +p? +4 > 07
A candidate writes:

(z—p)*+420
r2p+2orx<p—2
K .TG(—OO,p—Q]U[p—i—Q,OO)

State the total marks this candidate should be awarded, identifying any marks lost and the

reasorIl.

WS —IEEEER: “3R 22 — 2px +p? +4 > 0 BOLH o MBUETEHE, H p £m.” FHETIE:
(x—p)*+4=>0
r=2p+2orz<p—2
Lz € (—oo,p—2U[p+2,00)

AWz L LA 2 D0, 4R IR RO R .

b,
Z Answer:
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APPENDICES

TEERMY PSR

A NAHEF HEIR « B RCET s R « C BRI S 5 RS

Mg A ARNES. ERENRSFSHE
X R RIS ARREARN (B T HASILHE), UASHEHMREAREE (FF5ity
g s . Al wEAREET (P1 £80)

Fi YNGW
R a™-a"=a™t"; a™/a" =a™"" (@) =a™; a® =1 (a#0)
a~ " = i: al/n _ %: am/n _ (w)m
an
_ b2 —
by aw2+bx+c=0:>x=w
b2 b2
fid 75 ax2+bx+c=a(x+) +c— —
2a 4a
2
Tift: o= -, 4= dac=b
2a 4a
#5713 A=b*—dac; A>0 WL A=0 == A <0 BER
- N _ _axg + byo + ¢
ik PRI d = /oy =P (g — ) MEIEE d = =5mm—
- (Bt ity
2 72
=f RALETE a2 = b2 + ¢ — 2bccos A IERLERE ——— = .b -_°
1 sinA sinB sinC
iR A= §bcsinA
M s=r0: BILHR = %ﬂa; BT = %7“2(6 ~ sin0)
Mo (@) =nz"" Y5 (ax + b)) = na(ax + b)" 15 IFAEN (wv)’ = v'v + uv’
HEAIEN: (f(g(x))) = f'(g(2)) - ¢ (2)
S 1
W%y—ﬂ@zfﬁmx—w;%%y—ﬂ®=—?@ﬂx—®
n+1
B f:c"d:c:z_‘_lJrC(n;éfl); f%dwzln|x|+0
n kgl n (ax + b)"H1

A2 OFBOARIES GERE TSN iE)

(1) mEHEN % (2") = a1 NSHE R B f(z) = 2

f(z) = lim GRSt

h—0
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M =3 E BT 7 7

(z+h)" = 2" +nz""h + (Z) A SRRy A
L, gy b FIRZ R, 15
f'(x) = lim (nxn_l + <n> " 2h4 o+ hn_1> = ng" !
h—0 2

KEEIBRR: WRMER SR “4E b =37, FF n f2MN n IR n — 1 IRRE 2 HRFAN T
(2) ZARRBHES (BH)

az’ +br+c=0 (a#0)

a(iu%):_c
(1) - ]

n b 4ac
al|lT %
n b 4ac
v ?
i—j: b2 — dac
2 2a
fb:I:\/bz 4dac
2a
(3) FZEBRES UMEREK) B=MF ABC #MEREAAN Ro H1ETZ e H A E B E .
a b c _oR

sind _sinB sinC
Hrh 2R RAMER B, FILEZEERNIRE “ZATMIMERERR", B @~ M “A” BidE
—PMNRBKRER—XEET N4 a/sinA 5 R Tk, HIERW, B av Ay b 3K B BBSHI
SSA #&HiIER (W 6.7 1),
(4) MEFNEXSMKEAR 1 90 = JUKE T LR R E O B EE v BOMA 6
G HIRE -

e = B 0
2rr 2

BB % 7r7"2:%29 B AR RAEEATRIL, IS A

A3 ENENRFER (RERBPERBELT)
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# n IEfi#
1 Va? =z A Va? = |z, P1 Z2k%iT
2 FF 7 ) R BE AT A5 a?>b JAME b >0 BARI T
3 log 5 In J&H P1 AHXEL AH In|z| B4EXHE R
4 Horsid +C KRIF R HI, +C 205 T
5 KRUEEK y = f'(a)z E#Z y— f(a) = f'(a)(x —a), TR f(a) B P1 S35
6 ZRAXET £ A7 A S E R A MR
7 FIAR A =0 BAE B A=02ER, AR

ﬁ@”
8 IR A R B ) 60° SR N & RAT ©
9 X [a] e iy s P 5 > LS, > RIS

1

Sy o AN, =N &£

10 ;;{jﬂj/ﬁjﬁ Iy BERAR = _5_:6E;kx<5ﬂﬁﬂl5x<5

11 FORBEM R — &R R REERIAREL
12 HANARERA (FER ex-  AEAERERA

act )

A4 FEHEBHE
3 FHEE AR
AEXIHS =22, x<2 gM>/< AERM >
Xid 2,5)s (—o00,2] KA TR AR, S UBEER
x5 (2, 4+00) +oo KIAEIES
&8 {xeR|x>2} 2B | B :, AR
AE 60° 1% 60° Pl =fili£s °
I % YR TS ©
S% d—y 5 f'(x) WAy, Al
R 322 dx 5 5 A B AR AL
S = U R R

1 ENREE

A student writes the following solution to a question which asked for an equation of the tangent

to y = 22 — 4z + 7 at the point where z = 3:
Y =2r—4=2(3)-4=2
SLy=2x+b
32 -4(3)+7=23)+b = 4=6+b = b= -2
Ly =2x—2

The mark scheme awards Al for y —4 = 2(z —3). State what is wrong with the student’s method

and how the correct answer should be found.
PR, REEEARAY CORMIZE y =2 — 4+ T (E 2 =3 WYL TR KI5IE:

Y =2r—-4=23)—-4=2




Appendices

PbrER y — 4 =2(z — 3) 45 Al

32 —4(3)+ 7=

0,7
Z Answer:
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Ly=2zx+0b
23)+b = 4=6+b = b=-2
Ly =2x-—2

fRHZEAETHET TR, IF U IR RN R AT

fiisk B Pl ZRIEFSMFRE

P1 TR SESCH], IXREVF 2 [ A 22 A a2k 20 SR

—54E P1 G IR A s A B R AT IR AIE . B giElEhiE: B WA A”
RIFRIE F3 REMAE

find / determine R g R GEEESER

solve fi#t ﬁ#ﬁfi/T%«éfﬁ Shi) 33

show that / prove i PNEES ST, SUAES

that

state / write down  Hifi R, BRIEFERERE
hence Bl it WA E—SHLER, AR
express ... in terms ik F¥ BRAERRE k

of k

simplify / in sim- {Lf#] 13 B i T 2

plest form

factorise DA 50 i 5 A R =

expand eIt FA 23 B4 1 22 T 2

complete the square [itJ7 B a(z +h)? +k

estimate flitt g HIEAME GEEA ST
interpret fif R b B Eﬂ/\ X

comment on PRiL fE kil (b I

B.2 HE55H:

“KERAEIM

/) %‘D =

EI

TTEZ—AB&%; mREEMEETA
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RICFRIE ax AE

exact value / exact form F5Hfi{E BERE RERAE 7
in simplest form i CAHE LA G R D)

to 3 significant figures (3 3 fif3 % F 5 247, ~EE 2470
sf)

to 2 decimal places (2 dp) 2 i/ 5 247, ~NE5F 25
correct to the nearest ... HUE%|

to the nearest degree / HUEFI|SE /5

radian

at least / at most EVONEE 7

B.3 X@EIHE: —MANTER

RNFIK 3z PORSES: A
for all real values of x X —VJ5E% « BRI = Hl < 0 (B S AL S E)
for some real values of X} 346524 o "BE = HHA =0
x
for all z in the domain & X35k PN 1H il 57 Uity L ARG A
positive integer 1B reZt, TR
x is a real number x NSEHL ANPR 5
the larger root / the B K/B/NIIHE RE—!
smaller root
the positive root 1ER RE—4
distinct roots PSS [ AR A>0
double root HR A=0
no real roots TCSEAR A <0
tangent to the curve  5#ZAHY) BH— R
B.4 B 5 E A
T FRIEK P E5EBRES
Aliesonthecurvey = s AEMZL L = ya = f(z2a)
f(x)
the curve passes MZTHE = RKAFER
through ...

A is the origin

A is on the z-axis

A is on the y-axis

A is the midpoint of
BC

AB is parallel to CD
AB is perpendicular
to CD

the area of the region

the shaded region

AR = (0,0)

Azl = ya=0, 24 KM
Ayl =24=0
A& BC W = MFRHCEYY

AT = RHEANS

T = FETRH = 1

XA = B UTAR

RS IX 3 = K DX X3
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B.5 £H5EH

RIFRIE P E5EERER

given that / where p= 41 = Bk, 0RE R HFRIEELL p

by substituting p = BT p =t = WEEREHRITTE

using the identity fEHESEX = AEESAFAA

it can be shown that AfLLIER] = SEECUERR, X& “UEBH” R & i ik
hence, using ... ik, FIH = SMENXSIART—D4

B.6 EiARid: 10 MMM ZIR MBS ERA

E3 S ZIAEF|

exact value RN ﬁ%*ﬁﬁ/ﬂ'
for all TERSL,  FH A iRl
for some / there exists APAE, ) FH A 20
hence WA b4

show that / prove WIRE IR

the larger root RE—A, (HEH S
in simplest form fofE) + A2k

in terms of k ERRAE

given that p = #ot, X% —Hp
state the domain SEHEEE + T AR

1 IERINZR

For each of the following phrases, state what you must do differently in your answer. (a) "Find

the exact value of V5 3+ L,
(c) "Given that p = x + 1, show that 23 + 322 + 3z + 1 = p?” (d) "Find the larger root of
202 —Tx +3=0

s TR AR, ULERIEEE S LB R AR . (a) “3K erl REHRME” (b) “ﬁ??ﬁf
2 +224+3=0, ELEM a+by/c X" (¢) “CHp=a+1, iF#H z +3x2+3x+1 =p37 (d) “3K
TitE 222 — Tw + 3 = 0 BB

(b) "Solve x? + 2z + 3 = 0, giving your answer in the form a + b\/c”

Z Answer:
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MR C ISR SHERE

BHEA AL “PRH, TR — W ATHATAIBOEE S . X 4040 1T EL BT ELE P UM . 45—
BUATE 3 M 4i5e, A HEEE, (AN O R e, C.1 BN (SE—
3, RILEEITED

FE EERA

iR . 2024 £ 6 A Q8 (Edexcel P1, 6 4})

R Bil: Coe —MmEEK / Cof EEALH
BRI Bl: L2 3EE GE “AI” S “4RiE"

& H X #5217 P AR . ezact value / hence / the larger root
BRERER JRFED TR (OANZEEAD

IEFtscE SR AR ES i, TEER

Mark Scheme & i 2-3 MR, W “M1 H y=ma +¢”
=)

HRiENGE T = Bl BEVIRARR, £ Al

—anEH) Bl KK mRK

B LX. 3 XE. 7T XRF. 30 Xff

C.2 #HEMRERE (5 0.4 THIER, LEZ5TERR)

R BRI RE POp S
L1 &8 FFE “exact” & JEIE P B E O UEIR Fe B R BEIR A0
EH “hence” 1

L2 &8 & XHIR KM MESREA™  SUCESCEHEHFRE; Hmax A% s
X 8] 5.5 % i
L3 #&R  fHouiksh, W s 4% B Rk WA

REHOR 43

L4 AR B0 BB ARRH SARSHT A ARE
KT L

L5 EH S A4, EREIN SESRITKERE—R
RN

L6 ¥E  show that %WE AN UL 10.3 /N
R BALTE
L7858 WM. Kim  EBRPUARS HgMBEC “TERIRRTEERL”

m RIS

L8 BB i fHE (A HE A 2 10.2 TSR I 25

Lo Bf. EAME. EA  AEEEN e EE—w; B R YA 5
t ]

L10 &3 A ik 1 “en- WICEAL Wt B, &Y 10

Ri& closed”. “apex”

C.3 ZREMZE (RBMHERAIES )
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AfiE) % E]:p
F 1k (HXR) it 5 @ % o BEE “REEWN—”
Mark Scheme %
145, HEHEER
F2XBXRRE) EAZREM—EB, KE “REMNSTH” B2 “REM T I
NE fibr
F 33X (T KR REET, OR#ERE Kidi
BiR, feiiiEmint
% 4% (30 X PEH—-BHAAHE VIENIE
=) R “—4a) g
il
C.4 $HHAR “BUEEREN”
o RiIDBMERSE: HAEH XN, AfLLRIE—1T: HEMNELITEID.
o FI—KEERB—ENRRK: TEFREEY T, Audh—IE i HPPiE,
o —NAXRBILHABE: MEAEREERER, SUIRASHEITE.
o BAGZIT—XEST: WR Ly GaF) Hibikm, WHZgEEE, R L2 GES) Stk
B, WHZE M By W L1 G e, VWA fF .
C.5 £7] 30 /#ERERE (BTXR)
NAE (PHFE A B—i: F5EEN. kAR, AR, Bz, EAR. S5, o,
Il FIEIR RS (% B.6) BR—i;
ANGEE (3 A3 B E IR =AY BR—i;
FH— IS A FIFRE S, R E R A S ILH W —2;
B R L Bl Ees (). B, R k. HEEIE.

1 HEIRRSE

Complete this error card for the following question, which you attempted in a 2023 past paper

AT B A .

and scored 3 out of 6 marks.
Q: Find, in terms of p, the range of = for which 22 — 2px + p> +4 > 0.
Your working was:
22— 2r4+p?+420=>22—2pr+pP> 4= (z—p)? >4
zx—p=22orz—p< —2

=z2p+2orxz<p—2

HC: VR IR IEBUAS — K EHE R (IRTE 2023 F/—m 7@ fod, 6 72 REH 3 7).

BiH:  Rae? —2px+p? +4 >0 BOLKz BYEEL, Hp R,

I

IREEE LR A2 -

f

2= 2pr+p? +4>20=>2% —2px+p° > 4= (x—p)? >4

<L
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5
Z Answer:

=x—p=22orx—p< —2

szz2p+2orx<p—2
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