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This paper must be answered in English
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space provided on Page 1 and stick barcode labels in
the spaces provided on Pages 1, 3, 5, 7 and 9.
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(3) Answer ALL questions.

(4) Write your answers in the spaces provided in this
Question-Answer Book. Do not write in the margins.
Answers written in the margins will not be marked.

(5) Supplementary answer sheets will be supplied on
request. Write your candidate number, mark the
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SECTION B

wer 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 ‘ l”9 neep tor b Y “ﬁ L
(b) Transmission pathway Fheo k’\/\ Nevve.s Thro 9 W blsed
© Comparison of the time .
taken to induce responses ReYvons  [onts|  requing .[e)) 72,

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 T ] A

nucleotide bases
) BaP
A A C G

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)

Sonte bdpo cod D Gedud

(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)

Mt @l divhiion

Answers written in the margins will not be marked.
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The diagram below shows an electron micro

raph of a mitochondrion:

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)

A ’Argp surloe e

Provide move SPuLe. . for fle  pracesy of el weslp?r«f'lm

to  Gomenete ot H7P,

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

aerok Yy X‘P(.n + e

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

7}\(, ye{e 0+ Lero\l7 Y*QS"”,mt/av\ Abcreau . g, Plav\-f,

(fex 9 ot . Antgrohiv  YesPication y thus prdee _ (arbow. diexile

a8 ethane |

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)

- T;\LAW‘.—(J’/ Pot@v«t?a\ \A, R USTEY )\704}'(% than  fhat o+

The CC/?”(Ou’Ies :

= The )’\751/\ ;\uylro,ﬂ’k'th preaswe in (o plllevze,

(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)

Whe e (cpllfdes that,  weor P ey e hlghe

bowetmtwtion oF  hutriewts  bwdk oXvapo, . So flere .4
~Y |79 )\3&{0){1{7., Priswm
. The

wWore.  Awtdeds  pmed 0)’:\‘)% 4ve 'ﬁﬁu,d( Otat

A

Pl tes Thet Ve [ hos G over  tsncpntratla OF

L™

Wwivie{s padd aij?% ) Z{s& Mmatrliendien], e ‘(:DYCLA o,

"rg, -"‘”)A(MIM]\ Prly e .
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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 Insulin is secreted from the organ in response to the change of
Pb\v%/ oy u the blood glucose level.
Blass  Giny ceids  wrl he Lunm vevtech,
(ii) e urea
| | T weta vy dLamination |

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

(a) Describe how the injected mRNA « led to the presence of protein o on the cell membrane of the frog

egg. . (3 marks)
sredidie

The  tRAVD molecule, toere  bintno  Glldy  with  aatiiedon baA
un fn $09uen e

o 7l Ao v oralenenton,  bpese  Oniche o They Londs (e
(4 t -4 ) A

dotr—ed  hefweem /Adjo«wwz bv~no  pLids Zf ). T Dolypepdide

I foreed . The polypeptide  doll  ped  vecvl to pw

fom_orotein.

(b) In another experiment, frog egg cells received an injection of a fixed amount of water with or without
mRNA . 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
g2 137
=
o
>
[
2
=
D -
M2
1.17]
=== "7T7 frogegg cells
____——"— without mRNA «
1.0 " >
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 o
after they were transferred to pure water. (2 marks)

Pore. nstee _hay g L\ZﬁJ\Nr hter  pflatinl  Than ‘f'WJ €54

@)l . Wetee 74 abjorhed hA doy  ese le by
J T =V 7

2yt Throngh  The A _dillere ntinted Pacesble  wevhrane

a/m; Wetler  potimticl  avndie~t. .

(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)

The, th«(’vg' Vol vr o o} "H)J 9}) alls  WHL ?wtbf.—\ Fapx

Mk ;\7/\1/\)\/ Tha. The ‘f)'\l&\ ejJ‘\ e/l Nt PeolCln L.

71y shows fh% @ /“’lﬁe Lvn~ont o} hater 4 ‘\ll(oréel

M Th -&3 €jj ol LIi7Th  Svwtein ol .

The, ’iLﬂN\L'f/o\-\ o ibvvlzln ! 73 hL}oYBL‘) Wit lga aclive

 Wow SP“% :

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

The e44 73N hefone  Swuoll and  buvst -ﬁ'm\n},

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 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)

T prnicentic Av\\\jlas{ . The oo S‘\/IPIP(M-(?

(b) The table below shows the reaction mixtures prepared for the investigation:

, Volume of solution used in each set-up (mL)

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 I. (2 marks)

.......... To walnfaln  fhe  Somy,  yolumt  jn (€1 e I sAll

brywre,  Thet,  Pean  oxToma "N (ol Yter 4ot

the woynle  of  expeciment .

(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)

Pat,  fhe  Solutlon o} Seg 2o L and TL Jefs  T03f febes

vespectlooly , (ol loredict  selettn 7ot t&f fules  aed

Lt fvr { nwawles . D fest tu, LHH Yviile - ved, precifatc

Shows o l'\M,Le.- rete, o  Sfarch J,‘;,A-(]w\ .

Answers written in the margins will riot be marked.
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@ The graph below shows the amount of product formed over time when amylase is working normally:
s A

Amount of product

A\ 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)

)/ 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)

(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)

1V\SV\\7A . 7’\2. LopaTeo\ 5/0\#-‘3 hiy 2 /vwe( ,9’000{ ]-\,b\V,\

tmenbrathn.
(e) Suggest how the amylase inhibitor helps the bean defend against insects. (1 mark)
lm [heegy bt AT vneted ‘Vd" f;lu\wwv

Answers written in the margins will not be marked.
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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)

561’ Wice. Hnad raeg

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

(ount The  Nuwlse v}/\orf)mhw Thie  Calded Vg

Shiare, 9 ta dant -

Answers written in the margins will not be marked.
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(b) Ina field 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

Socl 7V\I- ,’\bAﬂ?j@v\ChV%M’({,
Indica tom

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-11 11 [ Goontothe next page

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

of dehydration:

100
80
60
40+

201

Relative water content (%)

(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

Graph I

\

\

\

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)

zlf\(/‘f‘tm.o s

Relutle wotse  totont,  detres\t  peore  vBpidh  ihem fit

Answers written in the margins will not be marked.
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(@ 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:

IS

Level of free radicals
(arbitrary unit)
[V} [98)

Graph 11

average level of free
radicals found in algae
under normal circumstances

Time (hour)

Graph II1

/

0
0
5 -
a 41
£
g2
SE o
o2
g S
5 11
—
0
0

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 two pieces of evidence from the

data shown.

(3 marks)

T/»e/} ontowntee T feop Yid 1wl y— Prev e Hllnpanlat/in

X  Adreq "(Ao\.v,l’\ s

From  4reph L bed WDy whem A

leve| vt fret

verdltal,  Parenye ) Tha M’ s} and7 Tod (8wt

Wﬁ]ﬂ 7‘“

A__Kish

levt | .

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
=X
N
g 60
s
=
=
O
L
s 40
2
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)

Dienee bucdta o won - Alitlony  hecrored. @mLAp\Ib ond bt oond

hishte _Thop  Thet _ob  fectluy  dheue .

(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

— =
& 100 7 hepatitis B infection r25 3

) & ]
& ' -
5 80 1 20 4
2z o
5 s 8
g 60 1 15§ 5
21
g 40 A F 10 S
o] " O —
CZ hepatitis B vaccination .-~ % B
w207 coverage e -
= - B

dc—“l ’."' —

g 0~ 0

jus| 1992 2014

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

When 1h, lf\e,@l«tf{/s B yactinathon Lverase s /\)\JI, The Mneideme

0? M/lag,rﬁ‘fh P 7‘“(’(/%.7'»\ h l«,’c;l'\- Be(unse patieats retd  ties

T Prodee Gatlhody fo LIl dht Putirpe ob  Reputith B

Answers written in the margins will not be marked.
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The Mgl hpaff/s B Vhihdln  LVOChse  foa T T N

]Mcu,(,wu of kpatTtly B3 T ontiadts  hove The HH’D B telly

e, NLoJ\v\;xefA The  enTlen Y pothesen) A lecse  firsing

of Ln'f;5°A7(5 SR PN[JAA(LJ. I Shotepr 1Ixk o {2l

Pl»‘f‘wfjews

(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)

V&}_LL‘IN,\-{].»\M o J,(/LY‘@(A'K The 7lf\b) tl/(/\- &, u* ZWéL'CZ—: wd cdheare,

(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:
O unvaccinated
1.40, M vaccinated

1.20+
1.00+
0.80+
0.60+
0.40
0.201
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 hver cancer? Support your
answer with evidence from the graph. (2 marks)

The vaudaatla _hay o [sw  efeitiveress ajﬁlbl{ [2ev taner

bovpured 1o hpatt2y R . Thg  veuidasted ‘P&/{\u of 4l
hye

'l"\b/\ GIW’V‘PJ y(21) Ah«. (a L\?;kw Y, ratt Chen

hern D Il s

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 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:

Watr

P

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

T ot of @l B ko fom Rovmee X N ek gredller

T pevent, T latee [, pPlent P uil)l mt [xe

Hy gl s

(b) In nature, 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)
Viatety A T detrtmsed  poruntoge  oF  fren by
vavle {9, g

O‘fﬁ \(B h Wi h L\’?b@{ “€lhan V&\(;c@a A . 7%‘#6\&

plant, vmu? 6 hae 4 L7,4L~w beoder 1238

Thon o TAh shows et lese  harmee X 1 p,o&ku/t

]V\ é \A‘Yit‘f? E ) 7[‘?., B)w O-Y )‘fo w,\'{K Y‘e,lr‘\nk}n l‘\fl}‘e’ R

of

Pots AWl o kater Vapoar  onf ¢t [ewve, RSN

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 a single gene. Deduce the genotype of the parent plant producing these two

types of pollen grains. (4 marks)
owe

A Ll (LW cl:wa'ﬂlb X L 3D A st hove  Ihoyrteh ot /Z‘Yf,é&%
. A

of dg«el{al\g X Ao pevent, . However, B raond  detlm X
o B o heve Ml a4t v/gmé g ﬁ{}w(, o} hst —

develophn X v pootet. o Covort  tongt  Twe Tgpes ok

a”g')_e ot Phe, Nane £t . M‘ 7he §mof:,,=€ oF

Rlrctrt. I3 Lo,'{('/b'l_b;\‘ow\

1

(b) 1If 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 dovelfp  the  pollea fube . The pollen Tnhe

With et Guneles  tnld  etrtte  Ofmee fo drset

e Thuwe vy Sfule oA Pes _fhragh  ovile

ke halp, 50M‘C{A (&n ‘FCY‘(?”W The oVirm

(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 (%) k3 ~*/° 0 0/Q pX ¢ t>'/eJ

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 than a mixed diet can reduce your personal carbon

footprint by referring to the biological aspects of the practice. Briefly discuss two other personal actions that

you can do to reduce arbon footprint from other perspectives. /f——ﬂ—mk_s‘)
Practihy o Iied dlef,  Yequie f longer  fod

d @nevyy aveliaow 79 by decvecye, -
ckkly\‘(‘% Enl~als (arvled  owt  yeylutim 1 Ireseth

n lrmge  fyeont, o} Lache  diontde, 11 Yelmed, olw/?

w,sgirdzm. Pmdhl»—/ﬁ O Mjﬁfb\y;bw\ Je s, Hnire &

Shot e food. (hbda . f'\Uﬁ;\_ avnlloble  To by Jntcense -

Vo het furn _aa A2v = Lo dH Jonec ‘f'ﬂquﬂ‘}, The upemnted

W torhiflese  vobulee  LTA ob  electliny We need to

AendAnte... nsve  RAestTu it o] lmmlm N e

K fachon - Thny  dotrtnse  The 4l of 'fV\YV‘7") o

e tondHlmer ZZD\JA 1o &(dhmr(,' Cir—13 Jnn 0‘}' (ecbon

.......... &"XZA‘“ . [ ) A"Hg_

7“’"’6”7“‘0 by Public Trent foct veNce . TS Ler  Tha frowt

of e o el . Thvefore Loy bzl feels ol
he el legs  Lochon J?o){‘/‘&e L Poodwed .
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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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Pages 1, 3 and 5.

(2)  Start each question (not part of a question) on a new page. Put
‘X’ in the corresponding question number box on each page to
indicate the appropriate question number (see the example
below), and write the question number(s) of the question(s)
attempted in the space provided on Page 1.

(3)  Write on both sides using each line. Do not write in the margins.
Answers written in the margins will not be marked.

(4)  Graph paper and supplementary answer sheets will be supplied
on request. Write your Candidate Number, mark the question
number box and stick a barcode label on each sheet, and fasten
them with string INSIDE this book.

(5) No extra time will be given to candidates for sticking on the
barcode labels or filling in the question number boxes after the
‘Time is up’ announcement.
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SECTION B

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

1.  Fillin the table below to compare the characteristics of nervous and hormonal controls. (3 marks
Nervous control Hormonal control
(a) | Signalling molecule Yerve m P(w% Wovwond |

b) Transmission pathway V\WOM b L'D 7] 5{ .

Comparison of the time 7/1/\1 v Lo vifro [ «% 74’/’51‘@‘/%
taken to induce responses f/(/\lfln/\ W/ lL o ; h ovmonal gon /

(©)

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

nucleotide bases { ( ( &l C/

A A c goBbed

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.

_ u,‘ﬁ,\ C7 (1 mark)
(e  codon that A}w wigreed o T st Codes

7(00\’ iy 5 a% em /;@7 & 1(_//\51/ ol % ki s af o
' netnerg, o, :)L&Ll. COJ(Q& B
(c) % typtoof mtﬁi\(ﬁ accumulam in the DNA molecul®s, there is a chance that it will affect

the functioning of the protein formed and subsequently lead to tumqur formation. Suggest which cellular
process this protein controls. (1 mark)

| divispn
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3. The diagram below shows an electron micrograph of a mitochondrion:

s i fodondvin e frix

(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)

\{ A )/\T%L‘/l’r wf 1 DVD vivle [W vaﬁéoe
vl o 7o O&OK Wloyé %7%M 7%/
Y@S/]?JYML/W

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

() éh.k_engmeess of resplratlon would be inhibited? (1 mark)

. v =—_ll.vﬁi77.—:-,. N

................................................... /\ )/ ,% DY VI (U A o= LY

chemical Z is added to a plant cell culture, how would this affect the r%w% )

\/\/’/\M\ Une g L“( 7 M’)l’bi"(f W L0 e.n 'VCW?//A 4
X, NoX  ayutl Lo gt A _(anhe 4[’0*/%/16//
nnd evton  foa l/evé C(/L&/F 7§”o /71/04(%4/
LADA evd NADH o, A ] _be M,Lea{

T “Hm 0 o(vo:h\/e /?% VJ,DAOM Ob“h\%, .
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4.  The schematic diagram below shows the arrangements of some blood vessels:

to the heart from the heart

capillary

(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)

= T v emtivicbny owow&mﬁs of ol eles

[\,thw% T 6\1&‘0‘ Wm&{ T\ ]g[m/ﬁ{ \

= we /Lg.flﬁww R pressunt, %Mﬁw
qcf,vw‘d Quagl i //oao[,

1474

(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 W (3 marks)

Po e bluod NEZSRYV off bl vod ﬁyow. %e&FC-me

o) D m.qm I N rﬁ o @ ple

to foe poept pation of houst, o dffimace

ffe‘iﬁm b?&v%% 000?, \u’e gdf‘w ﬁw d 3 Ojreovﬁor TCw»n oy

%ﬂu\/@wm(@ end, 60 ‘?‘Z\ngm\d/vas*bafn pressuye d; #ch

J
e g\r\w‘b@lf YT m(“ o[ wpovement Loy P
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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

explanation. (3 marks)
Substance
Organ taken up into Explanation
the blood
Q) insulin Insulin is secreted from the organ in response to the change of
/TO'W\/G% the blood glucose level.
W
I 3 -r:wm b‘;l\t"“‘“’/'@'/ )
_ : o
(ii) ’ /UU/ urea Wl’\“/» “zx oot UW{’ dﬂﬂim va]l'ﬂm > o

oud is bVﬁkﬂAA ﬁfﬂum afo Uree

Answers written in the margins will not be marked.
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5. Inan experiment, mRNA o was isolated from a mammalian cell and then injected into a frogeggcell. The
expression of mRNA o eventually led to the presence of Er/@n\(ﬁ on the cell membrane of the frog egg.

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

egg Av
ot RNA_conrd md@é Hood codss Jor $t profeinod , whom
17 o\/%&/v’(;’lf\ J(Ut 'ﬁM 60)2( wdl, ’ILYDW\S,OCTL)’UVI QL. TRNA
2 oufrgodens That 3oL,
voolon o AN canmes ¢

ety e did o profen & thus hvw&u,ed

(b) In another experiment, frog egg cells received an injection of a fixed an@n_tgt;wa.ter—wnh or without
mRNA a. After that, these two types of frog egg cells were transferred to pure water. The changes in

the relative volumes (——— volume ) of these two types of frog egg cells are shown in the graph below:

original volume

1.5
frog egg cells
i with mRNA a
1.4
g 137
=
=3
>
L
2
=
o -
~Mo12
1.17]
=== "7 frogegg cells
_____—"_ without mRNA «
1.0 X >
Time (min)
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(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)

"%MLMW 'K’\l rd/l Wwﬂ/@%{ £Ls %J(L&

(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)

'K\';L %m\ﬂn %\/\OWS ’(k&]( ’f’l/\l Yd&J[NQ ‘/o[uwvxm
o\ toy o W] ot fader Tosa thd
e% ane\m W\MU\ K__ond fla velefne VOZWV\Q
3 If\u")&/\ll/lf o Thal  Athent  MBANA X
Twa mom NG wodwm alls~tt RN

Aile Y e\l N \b&[s NJV(NOVA MTLNAM ¢v Y

‘,\mﬁ@-‘m\) \ W/\OYQO% @V\cﬂ\, coll waumprond .

(iii) Suggest wlty no data were obtained from Trog egg ith mRNA o after X minutes. (1 mark)

T cell M) brngd Sé&(twu to osmoss.

Voutwoly pandd //(/valaw %mﬂ" ok oitor,

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 inhibitor. as a defence against insects.
She wondered if the amylase inhibitor would also work-in-tke m 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: NN

Shirley: I think we should test if the bean extract can inhibit W.
Johnson: Perhaps we can use sWe 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)

Posntientit a»\m%l%/@ .

(b) The table below shows the reaction mixtures prepared for the investigation:

Solution Volume of solution used in each set-up (mL)
Set-up 1 Set-up 11
1% starch solution 15 15
Amylase solution S 5
Bean extract s 0 5
Buffer solution (to maintain the pH) 5 5
Water J 5 0
(i) Explain the purpose of adding water to set-up I. (2 marks)

T,o Wep o Sy Vo(ume OJ( SO[VHL'W\ ~th

6%\'“"‘\7 1. q‘v'\-ﬁ@j

(ii) Suggest one method to determine t od starch d estion and state (ils,ar y the measurement
' . (e 5o y
taken to show the rate of starch dlgestlom e | vod g, - (2 marks)

Mo Soding Teit Yoo teuf B slody
e ( owwufm«m 04 fL‘i So/t/tf/b“ i p ’ﬁr{&f‘w\f
T, W(/L\L A /f m L/ue*é/acéu

o\g e 1"6w e STeweln 3 digestod Mosw
bra VJ(,\%/"\'(W Jolon o “l@\l@;[er/lm Wit V\OOCV\W% " (,Oéwpmff@l@/o%x
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(c) The graph below shows the amount of product formed over time when amylase is working normally:
N

w;‘(-(f\ oo sun 5}[/%6}“
Aslaled

Amount of product

A\ 4

ot Time

The experiment was repeated with the addition of bean extract at time t. If the bean extract can inhibit
the amylase heing 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 vifro experiment in
this case. (1 mark)

becowt  fx  Tn  yive oy pevimedd (an wiaipulefe
Y d\O\//H’ﬂM onC Ao b&ﬂ&/ Tren flut /

(i) Apart from monitoring the change in body weight of the mice, their professor suggested\t{;t they
should take WS 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)

(alweese  lgvo| v Glood. Tha lee| dmm\
IN {7,em‘w\wTov\| /73/1/0 “4p w file ‘H/yc» M
«\((f\fz (0 VdYOl | OOLVDMID WA IV\(’VW\

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

w ((Cd/ww ﬁ/\ﬁ {Ull)?/% ;:ﬁ Q/I/t(ﬁﬁe_ 7ZJV /m/pm(
/%S ’]ﬁaod

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)

’\;/(/\Q/\( QO’V‘\Q/J(@/V )

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

/\\(\SJVV\MUS(M @[4 wied 4o w/ww( A Cem
/')me‘ll?,?/(ﬂfWV% «7% o Ve O(Mdi & ot

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 Fugi_er_wiratmr). In the space below, draw a simple

labelled diagram of this set-up. — T (3 marks)

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

:\ laxatae v

woley added with

4
| —

—— e Thw n
sTI/\(;th

¢

A o pygproguecon il

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-11 11 [ Goontothe next page

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

of dehydration:

100
80
60
40+

204

Relative water content (%)

(¢) Under normal circumstances, the level of free ie}ui),@_l/s 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 Ws
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

Graph I

\

\

\

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)

Rl \owed o e
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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 algd during the same period of

dehydration:
Graph I
72} 31
EP
55 44
g5
S 2
s2’
E &,
- average level of free
11 radicals found in algae
under normal circumstances
0
0 1 2 3 4
Time (hour)
Graph III
5
2] 4 4
=
537
g 5
LE-2
> 8
o <
g 11
—
0
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 two pieces of evidence from the

own. fom te
% \owa (el oi tran yodital el

vt ToGdande TR Rase  dunnt o(;&\/\vxdvcdm
“’[’\ﬁ D/\(/NW /@u@// o’f'ﬁ’% Foug ~cals I%L‘ b/l
{/KL WQWW\ 0»7LI\JV\ JE i V\/)L« oxdmmL
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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
o diseases
&
g 60
<
b
=1
O
()
s 40
2
(]
non-infectious
20

diseases

0

1992 Year 2014

(a) Describe the change in the percenta@ of the Qs/eas@_m‘_dcn of Country X from 1992 to 2014.
_ p &Tm (1 mark)

L qwoh- ﬂ:\,ﬁ@’pov‘é ol o258 1./0 fmf€+i‘bws disonsel
\nogd \m\mww{

(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

~~ =
& 100 7 hepatitis B infection F25 2

o 2 5
£ 1, %
5 80 1 (20 &
> Q
Q wn
o E g
g 60 - 15§ §
1 o w
s e 3
= £ a
B 40 1 10 o5
g , Q —
; hepatitis B vaccination .-’ % 5
o 20 A coverage s B 8= =
g e T - 2

=2 T 0

s 1992 2014

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

e %.\ow'yn’ Yo veinednm oo Vernae tla lower 11¢
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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)

\Imoomwﬁbw %We,z/vﬁ/va\ redue & The wedlewt
ﬂ[ rmfec by e clizesse

(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

1.20+
1.00+
0.80+
0.601
0.401
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 Wand W? Support your
answer with evidence from the graph. (2 marks)

]Oeep(L whe Cupose To  highuy sk 7[
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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:

Water . hormone X
=y 77

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

HO‘(W\O'V\L}( Leondus +o C|051\.Q L stoma H/\J\L
vedwwe okt Sew  |066 S/(kiv@uw\l/\ ‘\’/C/wxs DL
SRV r{wmml/rk & condibom (,7 [wameV\
w‘mw?& AMM ‘lole\rmvuu 6L f;c\uﬁr L.

(b) In nature, there are varieties of plant P which produce different amounts of plant hormone X inresponse
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 V/
Control 021
B Drought 0.08 U\\/
Which variety will have {W’Q(’f hormone X produced? Explain your answer. (3 marks)

At cé%fe/«wz bafeon Lmﬁ “7Z)€JL\ mag¢
"W‘_b G/E -Q l/f('Yo\ Cr ind d}’?l/LM/L)‘/’ {\W/CLT’”\‘M?L
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4 T‘»v\ Ttat C?ﬁp /S
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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:

AN@ H{% /{3

(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 smgl_e_gene— Deduce the genotype of the parent plant producing these two

7/tyw,aﬂpaﬂe'rrgram$~ (4 marks)
e onV\Q,VV“f' ]0wn4 Fé NIL@VUMMM

| wdu meptn,
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*YL—Q Da«(@WF n\m/hl oy W/o d/ﬁ(f@/ﬁ Alale ot 0 loons

So " ﬁ ’g?’ 05
b If these two types of pollen grains land on a stigma of the ower o the sal emes which type of
pollen grains will lead to formation of seed? Explain your answer. (3 marks)

Tvxm Ao Fromafom o shuctore X § (yps
/Jme,»% e mafe @AMf%r Lo ﬁwawk ﬁ\f
oV . sfructort RNX _ opow f@wmér Fe
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(c) 100 seeds we %ectéﬁ%om the parent plant n aftﬁ self- Eofmatlon According to your answer n},q

(b), complete the following table to show the propomon of genotypes in these seeds. (1 mark)

Genotype Homozygous dominant Heterozygous Homozygous recessive

Proportion (%) g o }’ O O

mmw\dev nm{ﬂw\f dl e j}orm&m %rdﬁ QTWdee'
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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 ¢ reduce the carbon footprint.

Discuss why the practice of eﬁl@dlet rather than a mlxed digtan reduce your personal carbon
footprint by referring to the biolo Spects of the practice. Br1e ydiscuss two 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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