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1.

SECTION B

Answer ALL questions. Write your answers in the spaces provided.

Fill in the table below to compare the characteristics of nervous and hormonal controls. (3 marks)

Nervous control Hormonal control

(a) Signalling molecule NMTM%Z%)Q\S ?W)T@;n >) Or IJ_?TJ

(b) Transmission pathway /'[WS B) OCO( 57-’—}/ eam

Comparison of the time N en/_w‘g 034"-;’)'0/{ 1S :/EDSB'W l C

(©)

taken to induce responses }b] "o ,7 D\} co }’—)}Oj 75 8 )a WEers

BaP is a carcinogenic chemical which is commonly found in _grille&ats. It can attach randomly to the
nucleotides of DNA molecules. When it is attached to guanine (G), this G will be misread as thymine (T).
The diagram below shows part of nucleotide sequence of one strand of a DNA molecule with BaP attached

toaG:
DNA strand ﬁ
nucleotide bases 2 C
G BaP

DNA strand #

(a) On the above diagram, write down the nucleotide sequence found in the opposite strand of the DNA
when misreading happens. (1 mark)

(b) Suggest one reason why this type of mutation may not affect the functioning of the protein formed.
(1 mark)

Becouse The  mclofed dose olse  coole far

ﬁrﬁ same. apang ol oud db not c/uwac The 3‘)10496

rolen

(c f this type of mutation accumulates over time in the DNA molecules, there is a chance that it will affect
the functioning of the protein formed and subsequently lead to tumour formation. Suggest which cellular
process this protein controls. (1 mark)

TWISCM\]J)B‘M

Answers written in the margins will not be marked.
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ph of a mitochondrion:

< MilaChooba] majﬁ X

(a) Label X in the above diagram. (1 mark)

(b) Describe one observable feature of Y and explain how this feature is related to the functioning of
mitochondria. (2 marks)

{75 MML{ folded . It can  merense it

St ﬁ&ce Um& fo/ ,Pﬁék more enzymes
}@g/wmﬁm

(c) Chemical Z can inhibit an enzyme found in X.
(i) Which key process of respiration would be inhibited? (1 mark)

Rerd Cyc/ e

(ii) If chemical Z is added to a plant cell culture, how would this affect the respiratory pathway?
(3 marks)

l—iz S 0\0/0[&% Kerb CMC(& canndl Oﬂi’fﬂf@ No ATP /\/AM

i are %rmeo& Oriolddive p/ﬁspﬂom Iian showed T
ceawr i cell | [corres  winerdic YESD\WCEM Ta

"Dmo[wof/ et )Idh:)\
(o the cyele. , pinvedte occemadafes)

Answers written in the margins will not be marked.
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4.

The schematic diagram below shows the arrangements of some blood vessels:

to the heart from the heart

capillary
network

(a) The two types of arrows (black and white) represent two factors which govern the movement of fluid
into or out of the capillary network. Identify these two factors. (2 marks)

- LB ?o%nﬁa\(

— . Hyolmsfaﬁ\r Plessre

(b) The sizes of the arrows in the above diagram represent the magnitudes of the factors. Explain the change
in the factors denoted by ——=> as the blood flows from P to Q. (3 marks)

The size. ol e auronis dearnse from Plo @ _ Beayuse
blood h8s owercomen! Q«feﬁj zewsffxnce i au?///uc,/

when Tiovelim From? 6. the bbad Nessire s (maf/v
W@O/ﬁrm?fa@ Baoo{ Pressere  pear 8 s /@Nerwfq’
fenice  Midhodilic Pressure s lower. les force

can_free oul foo nesr @ -

Answers wriften in the margins will not be marked.
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©

The capillary network is the location where exchange of materials occurs between the blood and tissue
fluid. When the blood flows through the capillary network of a particular organ, some substances will
be taken up into the blood.

Complete the table below to show the organ where the capillary network is found. Provide your

explanation. (3 marks)
Substance
Organ taken up into Explanation
the blood
. . . Insulin is secreted from the organ in response to the change of
M ?Weﬁs insulin the blood glucose level.
_ A
Peshinalion 6T 'Profenm occurs fhee.
- - h
i) ’)' ver e uneé 8,@,. ? of’Prolfemg el fuwn o

(rea , vren erifer Vlood ond Travel 1

Kioney for removiH

Answers written in the margins will not be marked.
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5. In an experiment, mRNA o was isolated from a mammalian cell and then injected into a frog egg cell. The
expression of mRNA o eventually led to the presence of protein o on the cell membrane of the frog egg.

(a) Describe how the injected mRNA o led to the presence of protein o on the cell membrane of the frog
cge. (3 marks)

mRWA erirs C\/?ZP a1 Of n%me@?ce% Trenseilon o‘f e
MVAR oezers ol e vtasimec o?p 7[304 edq cell . EAA
bnna te pwano acls B plosomes anol ds complemeiuy
page? paittg with milfl T Torm Py peplinle. ?D/chpfa/e
Qs Quof 7%: 75 'Ponn mt«;m 3%1!6770\ fhfm mava

to cell memdrune of 1%714 ey POJWWM%G.

(b) In another experiment, frog egg cells recelved an injection of a fixed amount of water with or without
mRNA a. After that, these two types of frog egg cells were transferred to pure water. The changes in

new volume ) of these two ty‘pes of frog egg cells are shown in the graph below:

the relative volumes (——————
original volume

1.5
frog egg cells
i with mRNA a
1.4
g 137
E
o
>
(>4
2
k=
] —
M2
117
=== 7 frogeggcells
L without mRNA a
1.0 X >
Time (min)

Answers written in the margins will not be marked.
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(i) Explain why there was an increase in the relative volume of the frog egg cells without mRNA «
after they were transferred to pure water. (2 marks)

Neer ﬂﬂLenTa] 01% e el COMFJﬂL cﬂ'a ‘/%oq 64466/ S cafhoal
M TS Zowerﬁum fhat of We ader. mfef
moleeades onler fM egg oells &
TnCreose. n W’HP

(ii) Based on the difference shown in the results of the two types ot frog egg cells, deduce the function
of protein o on the cell membrane. '}% Wm 5 (3 marks)

Keld] fume. of 7‘3@@ g ce 81 s wuch kigher then tha
mﬁl@oj VTLMW@M S}Iowfm ﬁ)CLTL %meqq celfs wﬁ? R
X Obfam a—rqer w/meog Ndf@r meem may e O
Carner 37}07:9”1 TT AmesS (RO/O&’&GI’MJ m&ﬂg'u? af
wder e fhe fag &40 cells afmmsT nafer pofenta)
il eil &y octive 7Lmnspor7 omm erergy -

(iii) Suggest why no data were obtained from frog egg cells with mRNA o after X minutes. (1 mark)

The freq egq cells  with mPMa brasf O\ffer

L

Answers written in the margins will not be marked.
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6.  Shirley came across an article about some beans containing an amylase inhibitar as a defence against insects.
She wondered if the amylase inhibitor would also work in the human body and if it did, whether it could be
used as a food supplement for weight management. She discussed the idea with her classmate Johnson. They
had different ideas:

Shirley: I think we should test if the bean extract can inhibit pancreatic amylase.

Johnson: Perhaps we can use salivary amylase instead of pancreatic amylase.

(a) With reference to the process of digestion, which amylase would produce more valid results for
developing a food supplement that targets weight management? Explain your answer. (3 marks)

ercresCic anflase. Shobl de Torgeteol TnDigedion ool only
ehin m moh caly Prooit fme. ol 80 o Semach cmhv
oo whorhy, dencfine Salyary rmq}a&f Reaclion Tme Mheen
Sﬂfﬁ’ﬂm amylage ool food5s o‘%ﬁ chhd?)mf conlele Yok dloon
Sk T . small e ,Jancreetic Myasr: can hove moreTme &

1 oreakdbir O‘I%)Lﬁfoll As sml mﬁﬂ e s M/l \ Jolieaasulfor

AAAAAAAAAAA Herice ovierealse o more The OZ:?J’C/@/’I ) arch
CD‘TO[XK%) The table beiw shmgs the reactl mlxtures prepared for the investigati fD]
, Volume of solution used in each set-up (mlL)
Solution Set-up 1 Set-up 11
1% starch solution 15 15
Amylase solution 5 5
Bean extract 0 5
Buffer solution (to maintain the pH) 5 5
Water S 0
(i) Explain the purpose of adding water to set-up 1. (2 marks)

To Keeyp He volume of reaction rifre The came
OMO( 7L0 5}10*\/ WJL fhe cﬁame n Scf-wfl due o
Bean exfracl.

(ii) Suggest one method to determine the rate of starch digestion and stgte clearly the measurement
taken to show the rate of starch digestion. Sﬂﬂ' e volume o (2 marks)

Usmq adine. Solulron . Flract ealr noxiwe of
e/l/em 2 pmales liferval . Pkap sobme olulion o 7T

?@me of sfmim CALSE /aodne 7Zm T Hue Hack ﬁm [MM',

The ﬁgfeffhe jobne vewams bramn  the M/ve)’ the rafe of
Sarch obgsﬁfo/n

Answers written in the margins will not be marked.
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(c) The graph below shows the amount of product formed over time when amylase is working normally:
A

Amount of product

\ 4

t Time

The experiment was repeated with the addition of bean extract at time t. If the bean extract can inhibit
the amylase being studied, what will be the change in the amount of product formed? On the above
graph, sketch a line to show the results. (1 mark)

(d) Shirley and Johnson shared their ideas with their professor. Their professor suggested that they should
conduct an in vivo experiment using mice with the control group fed with_starchy food and the
experimental group fed with a mixture of starchy food and bean extract.

(i) Explain why the result of an in vivo experiment is more valid than that of in vitro experiment in
this case. (1 mark)

Yecouse. The bao/q Tenperatune onl ?ﬁ oe. alko

"/&kem mlo 0(@(0114/# 4 hl/{a 6@94477"0'47
7. Ovin

(ii) Apart from monitoring the change in body welght of the mice, their professor suggested that they
should take blood samples from the mice after the meals for analysis. Which component of the
blood should they monitor? What would be the expected results of the control group and the
experimental group if their ideas actually worked? (2 marks)

Clucose. Shouwkd_ e moratorcol - Blol obucose level shudblbe
M}h?/ m_the cogilral gty bl € Haod ﬂg'&%e&f leced
shoald pe (1o~ mihe erpermental graead.

(e) Suggest how the amylase inhibitor helps the bean defend against insects. ' (1 mark)

71 ﬁ»’evenT Sarc /ntala%; Aor. o _melfose.

Mo %ﬁeo;; gﬁgfc? jﬁmc/ and hence ro mseis_ore ot

Answers written in the margins will not be marked.
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7. The following photograph was generated by an artificial intelligence programme using the following
sentence:

‘A photograph capturing Hong Kong students on a field trip to a rocky shore, studying the distribution and
abundance of organisms along the shore.’

(a) The photograph does not truly reflect the requirement in the sentence because two pieces of essential
equipment are missing.

(i) List the two pieces of essential equipment for the study. (1 mark)

[ine Transel  ownol g//ma%ﬂ?f

(i) How could you use the equipment listed in (i) to collect the data needed for the study? (2 marks)
Pace Ime TransedC  nfronf of He seato e oby Oveq
o# Thedack 1, ol the ol buiion of OFH QS . Place
%Mémf Oj re%/ﬁr /7!7L6n/4/ f?(‘ﬂL fo lne /1)16 Transeel fa
obfam He ocdumdance of On/mn?m% oxfam/z the Trangd

Answers written in the margins will not be marked.
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(b) Inafield trip to a rocky shore, a student found a thin brown sheet lying on a rock. The student suspected
that it was an alga. A small piece of the sample was taken back to school for further study.

Using apparatus and reagents available in a school laboratory, design a set-up which can be used to
show whether the sample of this thin sheet can undergo respiration. In the space below, draw a simple
labelled diagram of this set-up. (3 marks)

Title: A set-up for demonstrating if respiration occurs in the sample

0(»{%’7 The

X‘&Wf yater

Sopetd ilossinm wplroviate
R,(?a\ | BRGVEN

Answers written in the margins will not be marked.
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(c) Under normal circumstances, the level of free radicals in algal tissues is kept at a certain level as a result
of homeostasis. In response to dehydration, algal tissues will be stimulated to produce free radicals
which can cause damage to the cell components if there is an accumulation.

Graph I shows the change in relative water content of algal tissue samples during a period of four hours
of dehydration:

Graph 1
100- , o
80

60

40+ \

\
204

Relative water content (%)

\

0 1 2 3 4
Time (hour)

With reference to Graph I, what would be the expected change in the level of free radicals found in the
algal tissue samples duriilé the four hours of dehydration? (1 mark)

The level roolials  mereases

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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(d) Graph II and Graph III respectively show the actual change in the level of free radicals and the change
in the level of antioxidants found in the algal tissue samples of the alga during the same period of

dehydration:
Graph Il
%] 5 ]
EP
BEY
Eg
s£7
—
% 8 5]
— average level of free
L SR radicals found in algae
under normal circumstances
0
0 1 2 3 4
Time (hour)
Graph 111
5
g 41
5o
.g g 3
£ &
e
552
S
0 <
& 14
=
éo/ 1 2 3 4
Time (hour) ’

Based on your answer in (¢) and the data shown in Graph Il and Graph III, suggest the role of
antioxidants in helping the algae to cope with the dehydration. Give two pieces of evidence from the
data shown. (3 marks)

Aitoxiobils are oueal fo melbize free roclicals P
ofher subsfinces :prevenfwz pcomlotion, . AT The ey,
ey /@Ve{ of MDopoMs nerease e lovel of Hoe ¥
dical OLf’OP M(%a 'CTQX/O/‘WfS O%DS ﬁm/—Q [//m)
[eve | o?b Igre@ moaCi/s fricreases /mp/a/// The
HAJL@/OOnfEnT dkorcase leve] 7{)7%@6 raolicals Q}de/o/ NCHes s

mare awol more %’ mp/o/ Mornever The rafe Of Freed radicels

Fyrmation bea\/mas J/W s 2—3[4@4%/) when ool a)oa/arrﬂL

Jeve( T luaher

Answers written in the margins will not be marked.
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8.  Disease burden is a measure of population health that aims to quantify the potential loss of lifespan and health

outcomes due to illness as compared to the ideal of living to a ripe old age and in good health. The graph
below shows the percentage share of disease burden caused by infectious diseases and non-infectious diseases
in Country X from 1992 to 2014:

100
80 ;
infectious
~ diseases
S
g 60
o
ot
=3
O
[0
g 40
2
[
non-infectious
20

diseases

0

1992 Vear 2014

(a) Describe the change in the percentage shares of the disease burden of Country X from 1992 to 2014.
(1 mark)

TPefcen?LMC 0# hon - 17’17?60&04/' decrease MCIELSE pfhale That 07"0
ﬁecl’f; s diseases T ncrease

(b) The graph below shows the impact of hepatitis B vaccination on the incidence of hepatitis B infection
in Country X from 1992 to 2014:

incidence of

_ =
X 100 7 hepatitis B infection 25 2
N’ O -
%) 0o B
o . o
< B=EES
5 80 1 - 20 m 5
g g =
o E 2
g 15 5 8
s S 3
£ il
5 40 1 10 B2
8 N [0 S
; hepatitis B vaccination .-~ q% 5
@ 20 1 coverage s B = =
,§ T - 2

8 0 0

o 1992 . 2014

With reference to the principle of vaccination, explain the relationship shown in the above graph.
(4 marks)

T}lé‘ /ﬁaher The AGPQT‘?LFS% Yoccinols or Cdxt/ema'a
He lower fhe incolernce ot hg?ﬂjffiSB rﬂfedf/am
A%Ler 1/0\60770{}/1% ]>n7mtnj rpsﬁaﬂﬁf 1S f?)%/@o/

Answers written in the margins will not be marked.
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7L mowe mefﬂOM cells wiich can remember MquCn o7{J
hep@‘ﬁ isB . then anTzqen enter bao/y 04ain.
M@ﬂOM ceHs reopgrisze /7L Obwck/v 06?10/6 ,06727@&/%57&?&
I #O*rw mare Piler )c;c[/ ?lasm& cells ol memam@/f
derce Jarger omun] of omeodm; Killer Teells can

De #armeo[ N Shorfar 7‘/me fo M Aé)zu?zsf /zepa?‘;f;B

(c) With reference to the information from (a) and (b), suggest the role of vaccination in the change of
disease burden in Country X. (1 mark)

“f olcwcagcs riuvn ey oie CASLS 0# ﬂﬁ%@ﬁ@w
oi3eases .

(d) The graph below shows the incidence of liver cancer among different age groups who have or have not
been vaccinated against hepatitis B in Country X:

Key:
0 unvaccinated
1.40- M vaccinated

8 5
g2 120
S B
5 A
Eé 1.00
e 2 0.801
8 &
g2 0.60
:'9 —
2 8 0407

0.20+

0.00

6-9 years 10-14 years 15-19 years 20-26 years
Age group

What can you conclude about the relationship between hepatitis B and liver cancer? Support your
answer with evidence from the graph. (2 marks)

@eﬁm h&pcfﬂfs B Jus }wher charce 1o get Uver cancer,

Th0§6 Waco?nafm( fag 5\44}161’ Chance 7%0 Oef /IGPJ TJB
)K/wyﬂbéf O'ﬁ ///nmcorn&fao/ Qﬁﬁ“hq [ver cmncﬂr IS
Pinen, Kigher fhan Hose  veecnated ohih wilrd
ge‘f /ICFJCTYZ? B

Answers written in the margins will not be marked.
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9. Hormone X is a plant hormone which is produced in leaves of plant P when water supply is inadequate. A
student detached some leaves from plant P and placed them in either water or a 10 pM solution of hormone
X. After two hours, the student examined the lower epidermis of the leaves under a light microscope. The
photomicrographs below show the images obtained:

Water 10, hormon X

(a) Based on the above information, explain the importarice of hormone X to the drought tolerance in
plant P. (2 marks)

/?ormaneX CALLSC’ Stlmat la_Close. Cos;m @1‘9 9751m4f&
con lower fhe rafe of Trarspiration fo lose._rater,

fha)/e Wcﬂ%}/ PN z@fmneo/ m ?/cuﬂL?

(b) Innature, there are varieties of plant P which produce different amounts of plant hormone X in response
to drought stress. The student measured the fresh leaf masses of two different varieties (A and B) of
plant P after drought treatment for two weeks. The results are shown in the table below:

—

Plant variety Treatment Leaf fresh mass (g)
A Control 0.20
Drought 0.18
B Control 0.21
Drought | 0.08
Which variety will have a higher level of hormone X produced? Explain your answer. (3 marks)
Tlodif A hos o Kigher Jevel O:rp farmane Y. The /€¢7§

fesh mass cm(q ozm little &t whale the leaf fresh
MASs aﬁB oéffa,o W&ﬁv,sham/mq ﬁld e Wwdler
lass 07{i A IS Shm//er ﬁmn ﬂzﬂl Of E IT mearng ﬁwf
fhere s //whfyr Jeve Gf ) m#A for deffer Slomale
Closure .

Answers written in the margins will not be marked.
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10. In an investigation, pollen grains collected from a single flower were cultured in an artificial medium. After
48 hours incubation, they were observed under a light microscope. Two types of pollen grains with different
appearances were observed, as shown in the diagram below:

A B

O

X

(a) The number of each type of pollen grains is approximately the same. It is known that the formation of
structure X is controlled by asingle gene. Deduce the genotype of the parent plant producing these two

types of pollen grains. (4 marks)
one of fhe parenf s Jormazygous recessive while

He other ané /s /Iefemzw s olomin ar], Covep that

ﬁ‘ﬂé ﬂu,m)lef ) o‘g‘ each pr”ﬂ’I qmms ae BQWJJ 70&”110150:4

D&’Cﬁnﬁqe Oﬁ Tem ShOM/o[ e edm/ ﬁ&meﬁes 079 #1886
PareiﬂLS Can _have ﬁenc?Tvpc af }wmozv%w yecessive
o\,mo/ MCTGVOZYQWS o/a/mhuf fence. ﬁ?eq have

S0% for Praoém | phevofvpe Jte h amd” 50%

oy Waolu»(/?rvn pheno‘fvr)e iike B

(b) If these two types of pollen grains land on a stigma of the flower of the same species, which type of
pollen grains will lead to formation of seed? Explain your answer. (3 marks)

PoJ en erzs A w3 leadl o 7Qf0m015cm 01‘9 seed . Bbeause

il can Hum polen Tube to oéaeﬂL the fsue of e s

enzyme _anol Jmm e mafe aameﬁe dbwn To vary.

men ¥ Shudeore ¢ Yrous Hraty micrapyle ond 7

release  male OéLWZFfﬁ 2l dude o 7'%(55 Lath
Om/m/ 79@V 0/ #eﬁlflsaf/m , zyqaff ﬁmc«/ am/ )’6’8

© HOO eeds were collected from the parent plant in (a) after self-pollination. According to your answer in
(b), complete the following table to show the proportion of genotypes in these seeds. (1 mark)

Genotype Homozygous dominant Heterozygous Homozygous recessive

Proportion (%) 0 5 g 5 o

Answers written in the margins will not be marked.
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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.

11. Carbon footprint is an estimation of the total amount of greenhouse gases (including carbon dioxide and
methane) generated by our actions, e.g. our choice of food. For instance, skipping meat one day per week
~ will help to reduce the carbon footprint.

Discuss why the practice of eating a vegetarian diet rather thanya mixed diet can reduce your personal carbon
footprint by referring to the biological aspects of the practicei]Brieﬂy discuss two other personal actions that
you can do to reduce your carbon footprint from other perspéctives. (11 marks)

Jn_fhe essw . Ieasoys oﬁe W e&ha o veqdlwian
diel _can reolu/oe maore Defm( carban 7%07?»0»7
oand . To persal octons by recbuce Carbar %me‘

A” ée O[BOM/SS@O(

B, nudiiny pnimals requies more energy
Thay I/eqd,feg Amﬂ;najs are 9“7L the /wq/ler ﬁf@/wc
leve( 7Lhd~h/ mecmrej 7%6/’10 vl )e A Vd-s‘f Cnequ
loss dﬁw@ The eﬂemv Mﬂﬂ"ﬂer Frem each 7Lrap/w  level!
Mare resaurces Qe r@omveo/ for WSM ana[sr
more NASES vall e PraaZMeo( cxno/ ca s ma}@
Garon _ enssion. Secano//\/. me. ommals 15l 7EU’ZL
onol 71 ca;ﬂLms %enhwye quses_ Suchas mefhore

ond bmolwmo OXV4€/7 n p/wbsy/zﬂrem ; reoé'wmq
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END OF PAPER

Sources of materials used in this paper will be acknowledged in the HKDSE Question Papers booklet published by the
Hong Kong Examinations and Assessment Authority at a later stage.
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SECTION B
Answer ALL questions. Write your answers in the spaces provided.

1. Fill in the table below to compare the characteristics of nervous and hormonal controls. (3 marks)
Nervous control Hormonal control

(a) Signalling molecule \rQ,Q,Q_V"tW \,\’&/VV\J\M —KL\C%:W\\
' 1§

(b) Transmission pathway ) VA~ \&lo &GX S&C‘U’\W\ .
Comparison of the time wa U"V(b"" U »ﬁm\m

(©)

taken to induce responses
. ﬂ A \/\avmmk g av’xblu\

2. BaP is a carcinogenic chemical which is commonly found in grilled meats. It can attach randomly to the
nucleotides of DNA molecules. When it is attached to guanine (G), this G will be misread as thymine (T).
The diagram below shows part of nucleotide sequence of one strand of a DNA molecule with BaP attached

toaG:
DNA strand W

T <
nucleotide bases <|: T G\
A A

C GgBaP

DNA strand “

(a) On the above diagram, write down the nucleotide sequence found in the opposite strand of the DNA
when misreading happens. (1 mark)

(b) Suggest one reason why this type of mutation may not affect the functioning of the protein formed.

(1 mark)
(/S&M \/\OJ\ OM,Q\M{L et D “((fvi\—vv\
o dn oA \}M /fvs« Lo Sraove ov-tie aulkdh

(c) Ifthis type of mutation accumulates over time in the DNA molecules, there is a chance that it will affect
the functioning of the protein formed and subsequently lead to tumour formation. Suggest which cellular
process this protein controls. (1 mark)

el M ana,
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3. The diagram below shows an electron micrograph of a mitochondrion:
% SR
K * ; ! 4 3 .
Y
50 nm
(a) Label X in the above diagram. (1 mark)

(b) Describe one observable feature of Y and explain how this feature is related to the functioning of
mitochondria. (2 marks)

\( 18 \/\«A\L wfw\ahp)\ o moven Cwﬁnu

INETN /@mv m/uum 71r ot b—‘—\wnw’\ s

e nwcﬂlww VA 0~L &\Q

(c¢) Chemical Z can inhibit an enzyme found in X.

(i) Which key process of respiration would be'inhibited? (1 mark)

\VQ‘/Q-«\Q ¢ U"»“’U“

(ii) If chemical Z is added to a plant cell culture, how would this affect the respiratory pathway?
(3 marks)

»

Whan Kol cnele s halbed |, plonk
podais o (o NROH ol tADy Ao
Mﬁ\/\m ﬂ /QW U Ao %w»mo/\ M . (Mwu\'
ol Q\V\\»\\.ws Qrmwu,ocb\ OL(,WVV\\A\DiﬁA o U
C,ﬂ\vvth‘ \zx (o\/\ve/vm ’ﬁ? GO+
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4. The schematic diagram below shows the arrangements of some blood vessels:

to the heart from the heart

capillary
network

(a) The two types of arrows (black and white) represent two factors which govern the movement of fluid
into or out of the capillary network. Identify these two factors. (2 marks)

— w&v ;\()\\')'ﬁ,\,t\\k\

=: WA WIS S

(b) The sizes of the arrows in the above diagram represent the magnitudes of the factors. Explain the change
in the factors denoted by=—) as the blood flows from P to Q. (3 marks)

NN VN TRV« 2 . V0 S

\/M\/\» PN PR o Lo oo

mw co« \W\ LM (vt 4vm mW

M \m«d& Q/v\r)\ K\NA e U \NW

W(M} \QMMMMM

Ok ok Booh ol vk oo pbions
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(c) The capillary network is the location where exchange of materials occurs between the blood and tissue

fluid. When the blood flows through the capillary network of a particular organ, some substances will
be taken up into the blood.

Complete the table below to show the organ where the capillary network is found. Provide your

FQMVL\M S insulin

explanation. (3 marks)
Substance
Organ taken up into Explanation
the blood
) Insulin is secreted from the organ in response to the change of

the blood glucose level.

(i)

e

urca

L(U\/\Q v W“‘J‘o\"":\ ) DL{OLVV:Q V\a:kb’ -~
X, beale Apon ORUNY Do Sk

’\/\'\,‘ko (VTN
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5. In an experiment, mRNA o was isolated from a mammalian cell and then injected into a frog egg cell. The
expression of mRNA o eventually led to the presence of protein o on the cell membrane of the frog egg.

(a) Describe how the injected mRNA a led to the presence of protein o on the cell membrane of the frog
€gg (3 marks)

W SiNA e OEM‘NQ\ {\)fwc\ TLINETIOC G -
VW o V.Y WA Koy Wion o

LA A \Wﬂw\l Lo odhonn meu?\,wz\

Ondane ot Aot 9le VK o (’\/JMM
\Cﬂ\n»(w@\‘c)u . (ﬂob\(u ,{\”E\A s K\T\s'\ok o O\‘WL

€0} }k’v\/&ﬁma / '(O,gw@v@) {Qfa&‘u. 7

(b) In another experiment, frog egg cells received an injection of a fixed amount of water with or without
mRNA a. After that, these two types of frog egg cells were transferred to pure water. The changes in

new volume ) of these two types of frog egg cells are shown in the graph below:

the relative volumes (——————
original volume

1.5
frog egg cells
i with mRNA a
1.4
g 137
=
(=]
>
[
=
=
Q —
Mo12
1.17]
e ===""7 frogeggcells
_-——"——_ without mRNA o
1.0 X >
Time (min)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.

2024-DSE-BIO 1B—6 6



Answers written in the margins will not be marked.

(i) Explain why there was an increase in the relative volume of the frog egg cells without mRNA o
after they were transferred to pure water. (2 marks)

A Wﬁ“m .......... (F qgga\ ..... 99 ol U e Thow
AR W""‘m \(\’\-9-\«\ MVSRPNS ¢ alle g \/QWM
ol £, 2% JM \Ml Q4rnys |y

(ii) Based on the difference shown in the results of the two types of frog egg cells, deduce the function
of protein o on the cell membrane. (3 marks)

“Mcenr T v qﬁ fm"\ =) o N
LS vAa o,wm me ﬁ\«a& VM\AM\- M RIVA &
\r\r\m«y\w\ fv«a {xs\ el U UNA Aol Loy
I ./vcl'tva Lhasun {ZWJT Wk Run

(iii) Suggest why no data were obtained from frog egg cells with mRNA o after X minutes. (1 mark)

Tl froa angatl sweldowd Lt
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6.

Shirley came across an article about some beans containing an amylase inhibitor as a defence against insects.
She wondered if the amylase inhibitor would also work in the human body and if it did, whether it could be
used as a food supplement for weight management. She discussed the idea with her classmate Johnson. They
had different ideas:

Shirley: I think we should test if the bean extract can inhibit pancreatic amylase.

Johnson: Perhaps we can use salivary amylase instead of pancreatic amylase.

(a) With reference to the process of digestion, which amylase would produce more valid results for
developing a food supplement that targets weight management? Explain your answer. (3 marks)

fauewedi, VAV B Qoumuedic CORS\ERYE
ORIV 07 W Auwodoimninn . Lo \/w%
d\lm‘i\'\m ALIY) o\sw\k. (i 9(& {)\"063\
U/v\alvw\q Ua VW’WU« Qofw\JKv\ S TROVI R (V. B
AMA e_a&&x bwwu\a»\,\ %’\,Q AOA o' D SNNR ,54(0\,.,«4)\«
W "«’\YM»\ Ao DJ'au—"oJ&Lw (& 0\0«««5 . woar

U ek Srlesyp plon crnd AL Qe

(b) The table belo\/\/}hows the reaction mixtures prepare

e'investigation:
Solution Volume of solution used in each set-up (mL)
Set-up 1 Set-up Il
1% starch solution 15 15
Amylase solution 5 5
Bean extract 0 5
Buffer solution (to maintain the pH) 5 5
Water 5 0
(i) Explain the purpose of adding water to set-up I. (2 marks)

TJ@ m,\a\fx W\/V\VVVK 4(\* Qo\\.«is\ AU wel ATy

¥ : X {
m St ,%ev J\Sr,\y (‘WW\\M ,Pw/\m e
vl Wodua e bren ervat W w\
Md\w/v\& [N 9(x reley |

(ii) Suggest one method to determine the rate of starch digestion and state clearly the measurement
taken to show the rate of starch digestion. (2 marks)

AU 8 vind Tlpwd, | Gl §
A osldin s Bl M and Vot

A, O 4 LA ek c\n\x,u'u‘nbh‘\s W
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(¢) The graph below shows the amount of product formed over time when amylase is working normally:
A

Amount of product

v

t Time

The experiment was repeated with the addition of bean extract at time t. If the bean extract can inhibit
the amylase being studied, what will be the change in the amount of product formed? On the above
graph, sketch a line to show the results. (1 mark)

(d) Shirley and Johnson shared their ideas with their professor. Their professor suggested that they should
conduct an in vivo experiment using mice with the control group fed with starchy food and the
experimental group fed with a mixture of starchy food and bean extract.

(i) Explain why the result of an in vivo experiment is more valid than that of in vitro experiment in
this case. (1 mark)

L\A' Ve ) M\‘ﬂxf/\/\"'\b\/\g\ A JA’ ‘\V\/\\/\ \OCb» WL (,t)’\/\()u:\f\ow\

i+
< Wa\p\%&w §aq T
(ii) Apart from monitoring the change in body weight of the mice, their professor suggested that they

should take blood samples from the mice after the meals for analysis. Which component of the
blood should they monitor? What would be the expected results of the control group and the

experimental group if their ideas actually worked? (2 marks)
L\p\,)\ \U\Ao\«( M m Cﬂv\,\'\a’\ QJ’\/@/\A\‘n
Blow A q\ wion . oA, bl
/ Q)\CI(UW \W\L\f\ﬂ»\ D\"V\%v( FA\ W v SA\ N AL AR ANA -
(e) Suggest how the amylase inhibitor helps the bean defend against insects. (1 mark)
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7. The following photograph was generated by an artificial intelligence programme using the following
sentence:

“A photograph capturing Hong Kong students on a field trip to a rocky shore, studying the distribution and
abundance of organisms along the shore.’

(a) The photograph does not truly reflect the requirement in the sentence because two pieces of essential
equipment are missing.

(1) List the #wo pieces of essential equipment for the study. (1 mark)

\r—U\/\k tw\mw)i , C\L \/\AA/\«(’/\W\

(ii) How could you use the equipment listed in (i) to collect the data needed for the study? (2 marks)

\O\M e e Apaased Ou\»v\x 8
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(b) Inafield trip to a rocky shore, a student found a thin brown sheet lying on a rock. The student suspected
that it was an alga. A small piece of the sample was taken back to school for further study.

Using apparatus and reagents available in a school laboratory, design a set-up which can be used to
show whether the sample of this thin sheet can undergo respiration. In the space below, draw a simple
labelled diagram of this set-up. (3 marks)

Title: A set-up for demonstrating if respiration occurs in the sample

— et

Conteli el U LA

7 ' @\ﬁc\L
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(¢) Under normal circumstances, the level of free radicals in algal tissues is kept at a certain level as a result
of homeostasis. In response to dehydration, algal tissues will be stimulated to produce free radicals
which can cause damage to the cell components if there is an accumulation.

Graph I shows the change in relative water content of algal tissue samples during a period of four hours

of dehydration:
Graph 1
1001
g i
= 80
[
]
8 60
g
g 40 \
(5]
5 20- —
(53
m \
0
0 1 2 3 4
Time (hour)

With reference to Graph I, what would be the expected change in the level of free radicals found in the
algal tissue samples during the four hours of dehydration? (1 mark)

JOVNCVE RS N Uuu\ "4\{ "%\/‘*\/ LA\ ey
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(d) Graph II and Graph III respectively show the actual change in the level of free radicals and the change
in the level of antioxidants found in the algal tissue samples of the alga during the same period of
dehydration:

Graph 11

BN

[\

Level of free radicals
(arbitrary unit)
(9%

average level of free
radicals found in algae
under normal circumstances

Time (hour)

Graph Il

Level of antioxidants
(arbitrary unit)

0 1 2 3 4
Time (hour)

Based on your answer in (c) and the data shown in Graph II and Graph III, suggest the role of
antioxidants in helping the algae to cope with the dehydration. Give fwo pieces of evidence from the
data shown. (3 marks)

\ A a\Q\M basun %o M’W\d/vbv'\(k e \ee 5 (
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8. Disease burden is a measure of population health that aims to quantify the potential loss of lifespan and health
outcomes due to illness as compared to the ideal of living to a ripe old age and in good health. The graph
below shows the percentage share of disease burden caused by infectious diseases and non-infectious diseases
in Country X from 1992 to 2014:

100
80 , .
infectious
= diseases
S
s 60
o
(=]
=
o]
Q
& 40
Q
4
A
non-infectious
20

diseases

0

1992 Vear 2014

(a) Describe the change in the percentage shares of the disease burden of Country X from 1992 to 2014.
(1 mark)

"b\/u D et 44% W’(M%we\ovq Aok

(b) The graph below shows the impact of hepatitis B vaccination on the incidence of hepatitis B infection
in Country X from 1992 to 2014:

incidence of
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X 100 7 hepatitis B infection r25
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g oL -
s 1992 2014

With reference to the principle of vaccination, explain the relationship shown in the above graph.
(4 marks)
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(c) With reference to the information from (a) and (b), suggest the role of vaccination in the change of
disease burden in Country X. (1 mark)

Q—umu cue g k\L«iM ot 7/\,\#&\»\4 oleoes.
‘b\u \n/vwwiu»\ 7/(r (/\A L\)\»—\ ,\Au,e,e‘d OLUMJ:\\,\

(d) The graph below shows the 1n01dence of liver cancer among different age groups who have or have not
been vaccinated against hepatitis B in Country X:

Key:
[0 unvaccinated
1.40- M vaccinated

1.204
1.00+1
0.80+
0.60+
0.40+
0.20+
0.00

Incidence of liver cancer
per 10° persons per year

6-9 years 10-14 years " 15-19 years 20-26 years
Age group

What can you conclude about the relationship between hepatitis B and liver cancer? Support your

answer with evidence from the graph. (2 marks)
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9. Hormone X is a plant hormone which is produced in leaves of plant P when water supply is inadequate. A
student detached some leaves from plant P and placed them in either water or a 10 uM solution of hormone
X. After two hours, the student examined the lower epidermis of the leaves under a light microscope. The
photomicrographs below show the images obtained:

hormone X
1.7

(a) Based on the above information, explain the importance of hormone X to the drought tolerance in
plant P. (2 marks)
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(b) Innature, there are varieties of plant P which produce different amounts of plant hormone X in response
to drought stress. The student measured the fresh leaf masses of two different varieties (A and B) of
plant P after drought treatment for two weeks. The results are shown in the table below:

Plant variety Treatment Leaf fresh mass (g)
Control 0.20
A Drought 0.18
Control 0.21
B Drought 0.08
Which variety will have a higher level of hormone X produced? Explain your answer. (3 marks)
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10. In an investigation, pollen grains collected from a single flower were cultured in an artificial medium. After
48 hours incubation, they were observed under a light microscope. Two types of pollen grains with different
appearances were observed, as shown in the diagram below:

A B

O

X

(a) The number of each type of pollen grains is approximately the same. It is known that the formation of
structure X is controlled by a single gene. Deduce the genotype of the parent plant producing these two
types of pollen grains. (4 marks)
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(b) If these two types of pollen grains land on a stigma of the flower of the same species, which type of
pollen grains will lead to formation of seed? Explain your answer. (3 marks)

A A pedecu plm bl il e
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(c) 100 seeds were collected from the parent plant in (a) after self-pollination. According to your answer in

{(b), complete the following table to show the proportion of genotypes in these seeds. (1 mark)
Genotype Homozygous dominant Heterozygous Homozygous recessive
Proportion (%) ¢ .
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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.

11. Carbon footprint is an estimation of the total amount of greenhouse gases (including carbon dioxide and
methane) generated by our actions, e.g. our choice of food. For instance, skipping meat one day per week
will help to reduce the carbon footprint.

Discuss why the practice of eating a vegetarian diet rather than a mixed diet can reduce your personal carbon
footprint by referring to the biological aspects of the practice. Briefly discuss twe other personal actions that
you can do to reduce your carbon footprint from other perspectives. (11 marks)
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END OF PAPER

Sources of materials used in this paper will be acknowledged in the HKDSE Question Papers booklet published by the
Hong Kong Examinations and Assessment Authority at a later stage.
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