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Directions: Questions 12 to 14 refer to the photomicrographs below, which show the images of the cross section of
a cettain part of plant viewed under different magnifications:

Low magnification High magnification

The images above are shown to scale. Which of the following combinations correctly matches the eyepiece
and objective used for the two magnifications (i.e. eyepiece x objective)?

Low magnification High magnification
A. 10X x 4X 10X x 10X
B. 10X x 4X 10X x 25X
C. 10X x 4X 10X x 40X
D. 10X x 10X 10X x 40X
v BE D

>



[$5=38 || 4EMELS T © SR b AR5 8% EIEE

mr BFE:D

B P[] — AH A A A [ H A AR RS T I s i 8 [T AR B A BLEE o i i [ A9 [R) — 4 SRAY IO Y 6% - (R
HETBORAEELE A 4 5 10X 10=100 551 10 X 40=400 5475 o A~ B~ CWYE A& 2.5~ 6.25~10 °
AR © HKDSE 247 2023 4 &—HE0 5 13 B 7srE2% 0 FHERE 1 H -

LA BB TR AR A GoRE kk ok #
Fo S IR 12

@ {OBEREAE A FKIEEMHIK RIS F | Bm MIE A /K - Fi R SRR - AR A o & HH AT R E R g
2P~ AZEEEL
Q@ FEHLEAEAIRMSRZNRES  XREARNARE ; ErERENS - EEEAEH R —II6E -

(Y BERE tMERFRAEBHTAEHEMN  BREARRSIEYPOALBMENRSY -

R 1 [HKDSE 447 2016 4 %E—FE [R5 1 8]

=i 2EFBUTAEE > M%F 1 0 2 WE - TEEFHBENBE -
Z

2 ‘x; &y ﬁ
Y i

DU OR8> 8 T4 iR 7

JOwW >
N < X g

mRE BF:C

FeHER Y WS - EAURMAE D TITER G - Bile N2 2R 2R E e EIRAL > RETAA
mlE RS - (i B REE I Y (C) - X BEEHRER - 7 24MilREsE ; R
RERE FE L AERE B - st BRI T g p oy B 8 o

FESMIcHS : HKDSE £ 2016 4F %— M6 B 1 W /aiea%  FEhis 1 H o

S B RERETE S
pE 18 WR)ELRZIS MY -

<>



(B8R 1] MRRE Sy ¥ « RRRLERE I.b 0N E) A & Mg s

[HKDSE 447 2015 & £—Z.&8 [R5 6 #2]

THRIHEMSREEEREN - SERERE -

£ | BER ' BEEEH
1895 | BXELIE |HBIEAMVERREZMEAMERE
1917 | BIBE | SHARMOFEERSERKTNFKHEEE

1925 | REER |RaOmAROARERNES  AREREEKERFREE
MR | CERE o ST ROW R A T R A R R BT T £

1972 | SERSEAD | HR H R B o R BY DL AR TR A L PR AV B B
J& i

(@) BMEEAMPASHAMEIBIENERRSZMIE? (1 43)

b)) XEERNKEEBREE ) WEIERIZUNERRAFEERRELY) - RE
MEBENEERS BRERFIERSOUACEM@BEAEEMIES o 00 LHR

7 - am B
© () REENKREEENSEEENSAFRRERBENSE —TERD - BRI E
+RE? (1 4y)
(i) MRERESEHER > BRERS EHRERNNEEER - (2 %)
@ REFEEAAENEEMMNHESSE SR TEUREMNFERSERNER |8
BROFENAE - 24 (B
4h
BEmSE e g
=
2=
%
RIS R DUEE I RiRE ;
%'SF
25
FIFEBA R BERE T RS R S EES -
fRE (a) 5 E%ﬂzﬁlﬁ // 5% REREE S
ffie o FE 15 % 50 B AR5 41 -

AR RNFZEN 7 Fe A FUKRITUKEE » 78 IE S IERAR I BUKEEERFI B KSR o
(b) ; WHEY 3 50

WRAETE R EE g - FH /K SRSRRA AR A ~ SMAYIKTA TR > B2 SR S i ] ) B g 1A 35 o
SRR A S MR BT DA VR 2 BT OB/ KSR S BE L R R K AE B2 5 Bk R R e
BE 7K ST B AR e o JREHED 7 1) B R B i » R LU TEERE ) B o

G



(8B 1] ABRREL ) 7 © RRUEGRE Lb el a s EEs

©@) 5 BEFT 197

HHHE °
SRR 78 N RE e B At AT A AR A 2~ LRI Bl ~ RS2 F D RERH BT 2
HE e

(c)(ii) ; BEFES 2 53

B AE TR RAE AR g e SR E - 0 SRR RY SR X o
TREEIRERITR R TEER) RfeEAE 2B EREE S RH » S B ~ Ak —
{5 AN AE R R T 45 S — g BB B VR o

d) 5 FsE 2 5

DUB R EARTE © B2 BAR IS 2 N BB Ry X m RIETaB RS 5T o Al A
RN AT B 1% RLAOREIE | R R B A -

FRHPAEE M EMRE AN E R S T AL o 1B ARINEE IR AR BT Y o f5TRY
RESZRG PR ARG - th B FE B & P AR R A n] B AN BT S ©
PPEHRA I (RERIEE 3 H)

oA R ISR Al R (K IA TR > Bz EERATAIRGA o FRERERBERY Tog 508 4 7 38 B 4 ] ig B8
EHE N E RIS o

FEEHE © HKDSE 4297 2015 4F B— 480 5 6 HE At 62%  HERE 3 H

SR

1. [HKDSE 4472013 £ %5 —EEp 25 1 5]
TTRTIETRERBIEEVOELRLEY -

e SETEME | B 3 S RREANE - 6K E S
AN P - Q - R FI S HAAEE
CHRBENAHE
s BEE YT AE®
P + ++ +
Q . - +
R 4+ - -t
S - +

+
B ]+ B BE RN B AR S
- RN R A % E 5 AL I AR

DL W A A WD OB B A AR R B R A IR ?

A.
B.
C.
D.

v B8 D
i BFE:D
S AL - NAMHY D EHR R NER - 158 MR AR = EIhARE | R i dUREEY - WA TR
= WE FVEBET EEE o R WNEMERE RS KERE T WE L E A o
FEOMEHR © HKDSE 4E97 2013 4F B—HIEE JR5E 1 @B RE2% 0 [RERE 1 H -

B AH 2 &
%

Vel



[55%0 1] 4ARREAS 7 © RERLEAGS I.b ‘DRR B & H1E S

Z. [HKDSE 4472020 & #—FRE [E5E 1 &)
TTRTETREBEIEAEVNELLEY -

1.
Eﬁ&%ﬂﬂﬁ'ﬂhﬂﬁﬁ“ﬂT%@ﬁ?ﬁlﬂﬂﬁﬂ?
A HINE  BRe uRE
g EImm - iR Mam
. WIRIW - MBR - e
WIHIB - Miemm - @iy m
v BE A
i TE:A

PR TE A Bl S A H B AR 2 o e+ ARG ST e AR A R AR R O8> 28 W AT P L SR AT A
FRE 5 KER A A MHAEE o (K A PR ARYALES A U E IR IR AZATAE o

B BN 0 C BHRRIES - D RN ERIE 5 BEAaM g i A2 i B A es - [RAZAIAEIR A o D
FEREYE A 1A S AR B TE A BRI AR S o I AT DUERE) - IR A IR A A A
TEHRH AAREE o 38 A o

FPMR © HKDSE 2429 2020 4 &— R 558 1 B TR E2% 0 BRI 1 H

11

8. [HKDSE 4472023 F #—FRE =5 1 &]
TTRTIEFTRERBIEEVDELRLE N -

zctions:  Questions 1 to 3 refer to the schematic diagram below, which shows part of a pancreas cell:

N

Which of the following cellular components can also be found in a prokaryotic cell?
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Which of the following processes does rot involve membrane proteins?

transcription of DNA to form mRNA

absorption of minerals by root hair cells

digestion of carbohydrates in the small intestine
transmission of nerve impulse between two neurones
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zctions:  Questions 1 to 3 refer to the schematic diagram below, which shows part of a pancreas cell:

I.b ‘DRR B & H1E S
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If the pancreas cell is supplied with radioactively labelled amino acids, which of the following cellular
components is likely to have an increase in radioactivity first?
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10.  [HKDSE 447 2023 & %#—2Z.88 [R5 2 %]

TRTEKEMERD > BEHREARRNS L

All cells are derived from stem cells. They undergo differentiation in which the cells change in form and
shape which enable them to perform specialised functions.

(a) It is found that the lens of the eye is composed of cells without organelles. If the organelles of these
cells had not been degraded during differentiation, describe how the functioning of the lens would have
been affected. (2 marks)

(b) Suggest a type of plant cell which also experiences degradation of cellular components during
differentiation. Explain the significance of the degradation to the function of the cell type. (2 marks)
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The graph below shows the concentration of ions in a unicellular organism and the sea water surrounding it:

Key:
unicellular organism
. sea water

Ion concentration
(arbitrary unit)

Ton X IonY

Which of the following is most likely to occur in order to maintain the conditions shown in the above graph?

A. Ion X moves out of the organism by diffusion.

B. Ion X moves into the organism by active transport.

C. Ion Y moves into the organism by active transport.

D. Ion Y moves out of the organism by active transport.
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Directions: Questions 5 and 6 refer to the diagram below, which shows three stages of a cell cycle:

Which of the following correctly describes the events in the cell cycle?

A.  The cytoplasm is halved in stage I.

B.  Sister chromatids separate in stage II.

C.  The cell synthesises more organelles in stage III.

D. Chromatin condenses to form chromosomes in stage III.
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Directions: Questions 15 to 17 refer to an investigation about enzymes in fruits. Amy learned that some fruits
contained proteases which can be used as meat tenderisers. She wanted to find a suitable fruit juice for
the slow cooking of steak, i.e. mixing the steak with fruit juice in a sealed bag and then cooking it in a
water bath set at around 50°C to 70°C for 1 hour. The procedure of her investigation is shown below:

Extract fruit juice from pineapple.

Put the tubes into water baths set at respective temperatures for 1 hour.
Let the tubes cool down to room temperature.

Add 3 egg white cubes of size 1 cm? into each tube.

(Step for the measurement of the dependent variable)

Repeat the above steps with papaya, kiwi and lemon instead of pineapple.
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Add 15 mL of pineapple juice in 3 boiling tubes respectively with labels 50°C, 60°C and 70°C.
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Based on the procedure given, how many independent variable(s) is / are being studied?
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Directions: Questions 15 to 17 refer to an investigation about enzymes in fruits. Amy learned that some fruits

contained proteases which can be used as meat tenderisers. She wanted to find a suitable fruit juice for
the slow cooking of steak, i.e. mixing the steak with fruit juice in a sealed bag and then cooking it in a
water bath set at around 50°C to 70°C for 1 hour. The procedure of her investigation is shown below:

Extract fruit juice from pineapple.

Add 15 mL of pineapple juice in 3 boiling tubes respectively with labels 50°C, 60°C and 70°C.
Put the tubes into water baths set at respective temperatures for 1 hour.

Let the tubes cool down to room temperature.

Add 3 egg white cubes of size 1 cm? into each tube.

(Step for the measurement of the dependent variable)

Repeat the above steps with papaya, kiwi and lemon instead of pineapple.

e
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Step 6 is about the measurement of the dependent variable. Which of the following can be used for measuring
the dependent variable for this investigation?

(1)  the time taken for the disappearance of the egg white cubes
(2)  the change in shape of the egg white cubes after a fixed time
(3)  the change in weight of the egg white cubes after a fixed time

A. (1) and (2) only

B (1) and (3) only
C. (2) and (3) only
D (1), (2) and (3)
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Directions: Questions 15 to 17 refer to an investigation about enzymes in fruits. Amy learned that some fruits
contained proteases which can be used as meat tenderisers. She wanted to find a suitable fruit juice for
the slow cooking of steak, i.e. mixing the steak with fruit juice in a sealed bag and then cooking it in a
water bath set at around 50°C to 70°C for 1 hour. The procedure of her investigation is shown below:

Extract fruit juice from pineapple.

Add 15 mL of pineapple juice in 3 boiling tubes respectively with labels 50°C, 60°C and 70°C.
Put the tubes into water baths set at respective temperatures for 1 hour.

Let the tubes cool down to room temperature.

Add 3 egg white cubes of size 1 ¢cm? into each tube.

(Step for the measurement of the dependent variable)

Repeat the above steps with papaya, kiwi and lemon instead of pineapple.
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Which of the following is the assumption for this investigation?

A. The proteases are present in the fruits tested.
B. The proteases remain active at high temperatures.
C. The proteases are still functioning after extraction,
D. The actions of the proteases on egg white cubes and steaks are similar.
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An electron micrograph of a chloroplast is shown below:

(a) Label structure Y. (1 mark)

(b) State the energy conversion which takes place at X and its importance in photosynthesis. (2 marks)

(¢) To which type of metabolism does the overall reaction at Z belong? Explain your answer. (2 marks)

(d) Describe how the photosynthetic products of the leaves are stored in the underground tubers of a potato
plant. (3 marks)
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Directions: Questions 7 and 8 refer to the diagram below, which shows a set-up used to investigate the rate of
respiration in yeast:

glass tube

stopper gas jar

conical flask water trough

oil
mixture of yeast and 20 mL
5% boiled glucose solution

water

Which of the following word equations correctly shows the reaction being investigated?

A. glucose -> carbon dioxide + water

B. glucose - carbon dioxide + ethanol

C. glucose + oxygen - carbon dioxide + water

D. glucose + oxygen > carbon dioxide + ethanol
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Directions: Questions 7 and 8 refer to the diagram below, which shows a set-up used to investigate the rate of
respiration in yeast:

glass tube

stopper gas jar

conical flask water trough

oil
mixture of yeast and 20 mL
5% boiled glucose solution

water

Which of the following modifications about the set-up can improve the accuracy of the experiment?

A. use a measuring cylinder instead of a gas jar

B. use a larger conical flask to contain the mixture

C. use a glass tube with a smaller internal diameter
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Directions:  Questions 24 and 25 refer to the information about the introduction of a foreign plant species to a local
botanic garden. Over the years, the gardener noted that there was a change in the size of its flowers.
The graphs below show the variations of the petal length of this plant species in the first generation and
after 10 generations:

First generation After 10 generations
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Which of the following correctly describe the inheritance of the petal length in this plant specws"

(1)  The petal length is affected by environmental factors.
(2)  The inheritance of the petal length is controlled by a number of genes.
(3)  The variation in the petal length is a result of independent assortment.

A. (1) and (2) only
B. (1) and (3) only
C. (2) and (3) only
D. (1), (2) and (3)
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Colour blindness is an inherited disorder due to defective functioning of the cone cells in the retina. There

are many types of colour blindness. For example, people with red-green colour blindness fail to distinguish
between red and green colours while those with total colour blindness experience total loss of colour vision.

(a) Based on the functioning of cone cells, suggest why the condition of red-green colour blindness is
different from that of total colour blindness. (1 mark)

(b) Red-green colour blindness is caused by a recessive allele on the X-chromosome while total colour
blindness is caused by a recessive allele which is located on an autosome. The table below shows the
percentage occurrence of red-green colour blindness and total colour blindness in men and women:

Men Women
Red-green colour blindness 8% 0.5%
Total colour blindness 0.00001% 0.00001%

With reference to the inheritance of the two types of colour blindness, suggest why the occurrence of
red-green colour blindness in men as compared to women differs from that of total colour blindness.

(c) The pedigree below shows the inheritance of red-green colour blindness in a family:

1 2 Key:

O

normal male

O normal female
. colour blind male

n

5

O m

3 4

The couple is expecting another child. Using ‘B’ to represent the allele _for pormal vision and ‘b’
to represent the allele for red-green colour blindness, construct a genetic diagram to find out the
probability of this newborn being a girl with red-green colour blindness. (4 marks)
(Note: Punnett square is not accepted.)

®

(i) Individuals 4 and 5 are twins. Can you determine whether they are identical twins or fraternal
twins? Explain your answer. (2 marks)

v BR BPBIIEE - HEHE AR EREENER SR RS

)
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TRTEREREAMALE  BEERY -

LT Wh 2 45 B 6% e85 09 ol & IERERY 7

A tRNA B £% fE #8 B ¥ DL & & 2 W -
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A HRE (1) 1 (2
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L DNA B— B 2B & A RNA - Kl #5 & DNA & mRNA o 2 BB TE 2 B AEIRE R 2 AL - I~ 2 i
FRAYERL  FTURE ) ~ (2) ©
SE43McHE | HKDSE 44 2014 4F % — 0 548 16 BT3P 62% » RO 1 H -
4. [HKDSE 4£#72021 F %—FE8 R 1 5]
TTRT: EIZIERAMAEE BB -
AR: S¥TH MEF I ZIH  TERTRMN SN .

DNA Y
PM
I. X
A P RNA-
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D. AGT -
BE A
mRF BFE:A

DNA #ifi5H % AGT > mRNA (/75 ARISAAHRIELL U R T > FTLAHIEE RS 772 AGU © tRNA R
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TTORE AR CEMEPE  BEHERY -
Directions: Questions 27 and 28 refer to the following nucleotide sequence found on a mRNA molecule:

AUGGCUAACUAUAACGCU

translation starts

How many different codons are found on this nucleotide sequence?

Vv

A 3
B. 4
c. s
D. 6

BE B

miF BEE:B
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8. [HKDSE 447 2023 £ %—FRE [R5 28 &)
TR AR CAMEPE  BEHERY -
Directions: Questions 27 and 28 refer to the following nucleotide sequence found on a mRNA molecule:

AUGGCUAACUAUAACGCU

translation starts

vhich of the following statements about the mRNA molecule are correct?

D
2)
3)

It can be found in the nucleus.
It can be found in the cytoplasm.
Its corresponding sequence on the DNA coding strand is TACCGATTGATATTGCGA.

A.
B.
C.
D.

(1) and (2) only
(1) and (3) only
(2) and (3) only
(1. (2) and (3)

JOBE A
fir BXA
HZAMAEAT mRNA 7EAIHIAZ NI R 2 1% o A AR B 28 BRI » L (1) ~ (2) IEA# © DNA #ifils#8E mRNA
R BIREIR > HULT R U 5 R4 B e SR & A - ) (3) A IEHE °
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~HER -HER MER-REE8 —

DLTWFE R IESEMAE DNA (RS DNAL BB ER S RO B ETERIEHE
5 57

A, AAGCCTCATGAT
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v BE A

R EE A

R R — R —HER— RLEIRI mRNA 2 AAG CCU CAU GAU e JEHEAR A4S DNA BL mRNA
JrTARHIE R P AIAEIE - 48 U K T > 18 AAG CCT CAT GAT » [tk A o ASRE B EX— (R ELAH T A2 RS A A
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WN ko

ZE C
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T vE i /e A AR 0 Je B RO E S DNARCE RNAG-GHC-AH U

DNA iy : CCG GGC GCA GGC ACG

mRNA : GGC CCG CGU CCG UGC °

8 mRNA =@ —4 > CCG HBMIX > FiLUERK & 2L > 58 C o FAEEREAE DNA HEHR A #1
CCG ’ A HIR 12 mRNA T o

FEOMEYE | HKDSE £ A% B0 506 20 B /ifass  FaNS 1 H -
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PO IR 12
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Q
@
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R B B B o

SERSEIURAREAIE DNA 21 ELHIS - AIHOD AR 4 A A o
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SRR T HICT ST R S » RIRRAFI 5 e A7 B R - S 2 TR B o B
FEARIRSHIARE - 10T R A4 5300 A 2 AL
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SHATTATH » (BB AT TR S 51— R A2
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BLT WK 3H B W BE R BROK N By DNAH B ?

Oowe

204



[5=8 I] BBEEI | ERE e »3>E"E

BE BX'B S OhE L ESFNERE
B F LR ZERT 2RI RS o Selil 25 mT i ARUR LM - FLR/T BkEE - BEEIM
mEHm&ﬁEﬁ%ﬂMﬁmlﬁﬁﬁ,RﬁBH%EﬁLWﬂH% RREH R %

He— % T LR RS
FH5ricE | HKDSE 4£9) 08 &P 5 14 MEatess  JFERE 2 H o
HERE

L [HKDSE 44 2025 £ #—F &0 [R5 29 ]
TRT:ESFINEBEEEEE > B BIES -

DTEMBRERHEABRAR :

i % i

UTHMEEHEEEENEMARNRFNIE?

A EffBEEFAENEREHR -
B EFMBEEAENERRE -
C EFfMBEEAHENERSHE -
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ik FF:C

DNA a4 LR E DNA F B2 A5 TR B el ~ sRIEEE - ML G BBt EH AR S B~ g
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Directions: Questions 29 and 30 refer to the phylogenetic relationship of five bacterial species. Enzyme X is found

in most bacteria. The table below shows the number of nucleotide differences in the genes encoding
enzyme X of five bacterial species (J, K, L, M and N):

] K L M N
J 0 61 32 112 89
K 0 50 119 94
L - - 0 119 77
M - - - 0 124
N - - - - 0

The nucleotide sequence of the genes encoding enzyme X have some differences among the five species. Yet,
he enzyme X in these five species still serve the same function. Which of the following are possible
:xplanations for this phenomenon?

1)  The polypeptides formed have the same length.
2)  There are more than one genetic code for the same amino acid.
3)  The differences do not affect the shape of the active site of enzyme X.
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Directions: Questions 29 and 30 refer to the phylogenetic relationship of five bacterial species. Enzyme X is found
in most bacteria. The table below shows the number of nucleotide differences in the genes encoding

enzyme X of five bacterial species (J, K, L, M and N):

1 K L M N
J 0 61 32 112 89
K 0 50 119 94
L - - 0 119 77
M - - - 0 124
N - - - - 0

With regard to the phylogenetic relationship to L, arrange the species in the correct order from closely related

o distantly related.

A LILKNM

B. LILMNK

C. LMNK]IJ

D. L.N.MK.J
J BE A
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Directions: Questions 24 and 25 refer to the information about the introduction of a foreign plant species to a local

botanic garden. Over the years, the gardener noted that there was a change in the size of its flowers.
The graphs below show the variations of the petal length of this plant species in the first generation and

after 10 generations:

First generation After 10 generations
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Which of the following is the most probable explanation for the change in the petal length of this plant species?

A. Larger flowers produce more nectar.

B. Local climate favours the growth of this plant species.

C. Local insects are attracted by flowers with longer petals.

D. Mutations occur and accumulate throughout the 10 generations.
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You are required to present your answer to the following question in essay form. Criteria for marking will
include relevant content, logical presentation and clarity of expression.
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In agricultural practice, some crops are reproduced asexually to improve production efficiency. An increase
in yield of these crops is observed in recent years due to a steady increase in the average global temperature.
Meanwhile, some scientists worry that crops reproduced asexually are at high risk of extinction due to
environmental changes and diseases if global warming persists.

Explain the increased yield of these crops due to global warming and the rationale behind the concern of the
scientists. (11 marks)
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Directions: Questions 12 to 14 refer to the photomicrographs below, which show the images of the cross section of
a cettain part of plant viewed under different magnifications:

Low magnification High magnification

Which of the labelled tissues is responsible for the transport of water?
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