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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
(2) Signalling molecule Nerofronsmiffers
(b) Transmission pathway Reuyrones blood vessels
“in ffﬁl\‘fl\ whilg
© Comparison of the time Nervous contro] responses /
taken to induce responses Hormona| contro] toker o I”ﬂ” fime

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

toa G:
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)

The sequence of the _fmfein Ma/y be idenfical To othe, /MT&‘M That

§_functiona| m the body,

(¢) 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)

The mifpsis  divigion

Answers written in the margins will not be marked.
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3.

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)

Y i¢ dowble- bounded

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

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

f%p/i/\u} tnecyy tr _ repimiin

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

Chemiwl Z  will inbibit  The enzyme in X, .(*p,o)\q X Dom converfing  energy for
-} 9, %

the use of respiram. Lith the _ertrsy production odecrensed, The respinstry

:Wﬂ'm)y connal fundivon elfedfvelly i demﬁy the m_?mbn rate.

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 g(;vem the movement of fluid
into or out of the capillary network. Identify these two factors. (2 marks)

—) :

(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)

Answers written in the margins will not be marked.
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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
G) insulin Insulin is secreted from the organ in response to the change of
! Pon“m the blood glucose level.
wren uill be collected by The kidaeyc
hen hlvod poss Th . of The wrea
)| kidneyg urea when Blood post Thrug, while hoif of
uilll be reabsorbeh 4,/ the blvod

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
€gs. (3 marks)

Affer mRNA g is injected, the mRvA  will P ﬂlm:?h Manclation,

It will binde with the tRNA  in the /rovqequ ond  Prm The

prottin & 5 €quene B produce  profen 4.

(b) In another experiment, frog egg cells received an injection of a fixed amount of water with or without
mRNA o. 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
B with mRNA o
1.4
g 137
E
Qo
>
L
2
=
] —
M2
1.1 7]
===~ 7"7 frogeggcells
R without mRNA o
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 o
after they were transferred to pure water. (2 marks)

AS the woter Ingdg The By egq cells howe other materin/s while pure

woter don't , the  ofer pofential of oviside s higher than Mude of The
/ o

ﬁv_g ejj ells therefore  waler will enfer The cehs Mrquh ofmosiy and  increasl

. the rlatfive woiwme,

(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)

Profein & con  objorh water info cells mrv‘u/yh adive #anfporl‘.

Fom_The v, @llt with mpNA & _have o much  Bsr ingreage rin relotive volume

brofeia & can obforb Uofer Mﬁvely so the cellt’ velume will increace
7 7

m'pidl,y .

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

The fg ejj it bursfy o it abjorbs Ty much welfer.

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 supplément that targets weight management? Explain your answer. (3 marks)

Poncrestic - amylose. .{alimr;/- amylrse, which fanctine M _our mouth,

-_aan Dn//y breades  down o limited  omount of wrbanh/ydmfef .

While poncreotic amly/a«, which funclions i The ffomoch __can break dlowsn

nwlly ol The Wbmh/ya(mlm we _afe. So in order # menoge wegm‘,

plncreatic amylate (howid bt mhisited T reduce The sugar  brokan doum

J——

and __abforbed -

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

, 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) S 5

Water 5 0

(i) Explain the purpose of adding water to set-up I. ' (2 marks)

To enswe fhot The am;,lofe is_mhibifed becaunse of The a”',)’/“‘i

inhibifor in_1he besm  oxtract.

(i) 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)

Mixing the solution  with iogine Solution offer different minutes possed

and _compre The change of e colowur of The foltion.

Answers written in the margins will not be marked.
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(©

(d)

The graph below shows the amount of product formed over time when amylase is working normally:

A

~

Amount of product

~
e

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)

The\/ thowld moniter The  amounr of glucore N 1he blood.
/ (™ 4

The eyerimenia/ W iade S jluwfe amown?  Shouldd  4€ lower TAon The

coninl  group,
v !

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

Ingects  cannot g may/y from The beans o They, will chuvse
7/

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-9 9 [ Goontothe next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

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 swo pieces of essential equipment for the study. (1 mark)

Buodreft  ond  cameras

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

Plae 1he ?ww(rd mm(oml/ and _Take & photo Lilhin _The area

inside fhe photo So the number of organioms . con he counted ot

datn

for_the stedy . in The oreo

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

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 I
1001 i
g i
= 80
[
g
8 60
8
g 401 \
[0
.?.4 \
;:? 204 _
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)

The free rodiols  will moresse rapidly.

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
7] 5
EPN
BEY
Q
]
£Eo
© o
22
~ average level of free
11 radicals found in algae
under normal circumstances
0
0 1 2 3 4
Time (hour)
Graph 111
5
a 4
5o
o= " § \
553
S &
L5-F2
kg
o <
2 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 #wo pieces of evidence from the
data shown. (3 marks)

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
L)
=3
O
L]
s 40
2
2

20

0

1992 Year 2014

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

“The non -mfectivus diseases’ percentoge  <hares  incresse  nearly 9% .
[ L I 4

(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 4 hepatitis B infection r 25

80 1
60

40 4

per 10° persons per year

20 A

Incidence of hepatitis B infection

Hepatitis B vaccination coverage (%)

1992 2014

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

Vacinaton i$ o lond of Specific _defemg i humani . /?,y vactinalion ,

'p@opl& n  Goin eanfibodieg “\?w‘nlf The {peqﬁz ke OF badersa or Vviruer.

In_The_ groph, wIth more people  receivtd vecinan¥n, more pespre

Answers written in the margins will not be marked.
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witl have. The  anpibodies for hepatity 2, Theetore less pesple il

be infocted /',y it.

(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)

(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
140, M vaccinated

1.20+
1.004
0.80+
0.60+
0.40+
0.204
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)

Hepotific B If one of 1he reasons that liver concer develsy.
¥ /

(ineg The unvaclinafed Llaple which 71 more /:Jee/;/ The he mrecfed 4/v

'/rc:pmm B, rae o hj,/ng chance of deVe/gp,;.j /ver concer l*han

Thote  voccinatep

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:

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

[forment. X com caunse The fformafn fo close , Lhich can decrease woter

logs _from _tfrangprirelion . fo hermone X cam reduce wofer les: wrder

dehyol rafion,

(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)
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)

Varief/y A. Inder o(rvu:jkf envvonment 15 leaf frech mage 78 more

Than varie;‘/y B, (ohth indicates Thot VArie)/‘y A 1 _able P reduwe wonter

lotc  befter Than VArief/y 2. Sine it i conmifed é/)’ Mormone X

Van‘éf‘/\/ A has mort Aermone X.

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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appearances were observed, as shown in the diagram below:

A B

O

X

types of pollen grains.

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

(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

(4 marks)

The poren!” plant is he/Erozlngu,. since _The_parent plant  on produce

oo _tyec of pollen grams  ith diffarent gene, the perent plant must

7Aar

GNon fuo different typer O Gome M them, WHh rmeany

it is hefevsrygau.
7J

pollen grains will lead to formation of seed? Explain your answer.

Type 4,

(b) If these two types of pollen grains land on a stigma of the flower of the same species, which type of

(3 marks)

77

(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
1 0 o )
Proportion (%) 3% Y, L%

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 your carbon footprint from other perspectives. (11 marks)

Carbon_holprint _can he reduced by c}wrynj,, our _Trangpormation

methodk- Il s known That care are ope of T1H€ main source

of The jreenhowe guses . If we choote fat/‘r)q Ipu&/rc ﬁun{porfaﬁvn

nstead  of drlm‘n_/q privare _cars , The  omount O gre€nhewie _goser

produced_wit]decreart  to owr corbon Belprint. con be reduce.

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-18 18

Answers written in the margins will not be marked.



"payIeul 3 10U [[IM SUISIBUI 3U) UT USPLIM SIOMSUY

"PINIBW 9q JOU [[1A SUISIBW AU} UI USYLIM SISMSUY

Answers written in the margins will not be marked.

19

2024-DSE-BIO 1B-19



Answers written in the margins will not be marked.

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.

Answers written in the margins will not be marked.
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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 horve \m\o\us@A k()HY\eV\Q,S
(b) Transmission pathway NeYrone s ‘bLO‘(J § WM

A N N VIWE (W‘ \
© Comparison of the time reacion ime 02 e fter
¢ taken to induce responses Gron Thi & Tomors) v

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
toa G:

DNA strand
T 7 4 C

BaP
A A Cc &b

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)

nucleotide bases

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

Yo uboGion Tt ek scuared T b veiin o ki shops’ Kk

(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)

U)\\ &\Mﬁ on

Answers written in the margins will not be marked.
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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)

YL \ Aow\o\& “mombrang bounded . febieon n\wlhm the P

‘ﬁv Yemm‘('nav\ {'o kelwe 9110/@‘,1

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

(i) Which key process of respiration would be inhibited? (1 mark)
vebs O e
(ii) If chemical Z is added to a plant cell culture, how would this affect the respiratory pathway?
(3 marks)

M\_QM c).\w'\cm\ 1 V\M. CO%WM PX W‘\\ \92/ \)h\\'\\ij(QA,io U/\A{
L s tannd be el \\\’0 ocst) -LaP_nd cary_ouk s
WL\Q, So arebe *esmro&/m\ canndt u;.meé o omd JdmL m’c cedl

Coan muve, Uy \3\1 W\M}O mmbsw-
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(@

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

to the heart from the heart

capillary
network

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

- L \,«o&m _patontiel - hsue i ot P \Qm\o\

= :

the (»ermb &S’M(L Yekiton the. Ysrue SAMA B \AMAA

\lo\mvv\

(®)

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)

Snce. \o\wé ok B s from \mz,w&\ YU cavrder k\\r\w\\ (st Vo comse

{ 5()(\L \O\MA ‘(WQXS\)XQ i5 \\\S\NW 'K)l\vf\ "&\N, ‘Q\'ﬁSM o '\ AT
S’\m\ SdmL mewwm‘u o Yo v\ be fwed ok drum Heod 4o

G B I Jx)m PR, Und &\NL PR ilorens el

Yo \‘ilst Qs\"\\)ov\sﬁ\s(/& \Nx\\ \)-c Kw‘rw\ wX -
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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
EW‘M U the blood glucose level.
exere amve bt it Droken down o ureg
(ii) iv?)r urea . . .
| in e thoh  dosminebion
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2024-DSE-BIO 1B-5

5 Go on to the next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

5.

In an experiment, mRNA o was isolated from a mammalian cell and then injected into a frog egg cell. The
expression of mRNA a 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. K (3 marks)

Lhe m'\ectul MKNHV A pow p \MJV\r\ mcojv&s and_form

JCKNQ \0\4 mnvl(mmxbw WW\D fhe LXNA wUr\ moteh  with  ondbigedons

(dormed
(M\A Risho 0\(’/13( me&l AHP/r ‘6}& lmluwg & Ao MML l'u y)olqu&'&, hm

ﬂh’tﬂm Y Z{‘)toduce,i,

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

1.5
frog egg cells
i with mRNA o
1.4
g 137
2
o
>
(]
Z
=
D L
A2
117
e ==="7"7" frogeggcells
B without mRNA o
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)

the b op colle are o by oty e i o
hunber 8 colle amd Hy me?\wf{z\{-

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

The invtse i vtlbive vhame o dho oy oy lle with KNA A

i gty thon et ithok VA & The tebbin sobume s

oot ver arind ot T o thot the vihume o by oy
Wy wdh AN A dm,ml inoreared Jo thok prain & fwﬁale

the povth ok colls. vhile_thot o by op alle vithat _nBiAa
’ e iy oresed ¢

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

e wbive  vwe hor vedhed the b o ach thet the W
o op e el hoted o fock md teo  twih.
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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)

WMWJ(/IC WM\{LIA'Q, T}tﬁ bean$ w»“ %ﬂ&n%&é Ah MJJL pm{Mc Wi

Yedort  wix \,m‘-% vs\nc/reabw e pukw-d\a wc{"w ‘[’}\z MJ sy loge

funron, . S\e\\.‘mr\,; ovmylm i A‘I’MH m\l«\w, omd H\z boane W \,. he \me

fanCion - Jo thet  wge n\.\mr\{ m\/ltue e mort  rehwble.

(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 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)

+t W\a\ﬁe, SQ,J(/—U\?\ become, o Contpel J(/U\%o T CAN prwwwe wﬂ\
Sz’vw\; 1 Gk whon Uhe vedbe k S@ﬁ«uupr ot &ﬁkm{ it can

5\\0\,\;1'"{}1\(}(. ‘UNL &TS&W\& e Qllw» 'b 'Hu\)%hw

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

Use. ey ;“oléco,. e ) Volos  om the y\uju,,M«\Li ‘kk*u\os o e

alex MQQ,CMVQ)N\, Vowwe Do s & clewr e i eadh |5 _minudis.

B whe & ckarch &{}Puﬁw i the e d dow zone wor (S weewdis .
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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

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)

the  heans  musk pase ‘f)\f\MjL the addic ffo-macl\,,w»\d we. Cannok
Srke  the Da(‘,;(kj(h{ o L.

(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)

oo 3\\&01;@ lovel .t Wlosd JD\wre \w«j\ o (owtuel g chould Ve \V\JM\ ond
Unt &k oy prmads) avoup shold Vo lotr P Thot & ool provp:

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

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-9 9 Go on to the next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

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)

bk omd qu&@f

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

i the bl G Hhe el ine . tha Tlure B ki b

& el e e, m\\x&% o the Shee , Cowk the g Yhe

S\MY‘L (M\é \'{M‘A ik
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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

- V J(}m‘n 6’}%{,

|

— wilar with

fo({-\ »‘m&

Answers written in the margins will not be marked.
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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 i
80

60

40- \

20. T

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 during the four hours of dehydration? (1 mark)

B ol of B vadieole will nordare

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 11

=~ w

Level of free radicals
(arbitrary unit)
(OS]

average level of free
radicals found in algae
under normal circumstances

0 0 1 2 3 4
Time (hour)
Graph 111
5
%2} 44
'§ = /
£ 5
=
<52
>
L =
5 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
data shown. (3 marks)

Yo pmourk. o anbiovidaks herted  whon the M\Hdmﬁm started .
Mtor the, soorekion of Whjuofém}{;;%g pde. of vodor \ma o tho Dbaa L
hor \oeen devened . ot

the el o e m&m\rvinmmi st | howr® Lhowr ol the etretion o
orikiadks ok 0 hour o Lhowr. Due & the Lvy)l\ loed o anbioxdacts fhe
\WOA W he Wodrealy \quo inwwj.

fo Uhk onbioitats  con vedue  wakor fosr  omd  rhimolde The produchi
W e ool
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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
5
e
[0}
s 40
2
a

20

0

1992 Year 2014

(a) Describe the change in the percentage shares of the disease burden of Country X from 1992 to 2014.
(1 mark)
|v\ 183t

J(/\NL &rec\&e buden  Consed )w hgn-\\hiéobou.r &;mser Thoreated from S0Y, "6

thon B7 n lol‘+ while *Umi: W indechous direase  dotreased Jrm “/Lev/""m\i' IW{/L»\
AR

(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

@ DR 5

s 100 q hepatitis B infection r25 @

o 5] 5
ol . =
s E 5
g 80 1 20 4 g
8 g o
o Ea
g R
ks 25
£ ol
g 401 . 1052
c: hepatitis B vaccination _--’ E g
P 20 - coverage s B g -
5 R ] £

& 0 0

as 1992 2014

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

vaenatiom i 4 redwe Jd\a H\lm o& \\»&oﬁm \9\/ MAO{MA.SM@ %L\Q
oV ¢ Wﬂt\bbr f yacinbim  increared  Prom hw\/\q Oﬁ 1 1992 1 wore. thon
%/0 in Lk/, ‘H'w, thClQM(D o&l kn/'ﬂvibbt \»\gﬁﬁ{’n(fh AILO&M’QA Q’Wf\ \r\wr
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\)AVI&M\&' m(a&%ct
15 fer \o* M\Q {)w L{Q,o« in \‘\Qﬂ.‘b abok S P lo° “,@,o}Oh ‘mxr\ljw in

______ the Covepe of )’lwfmju{]&@ Vaccﬁm{’}lm/,{')mz,
fwer the Inadine of hepetitis B nlection.

(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)

VatOhdion  reduced the hodone of \r\%pa{j{;‘ia [ nfechion whith T
o e om Wrense w fthe &uea\xe burden  caused by nleckion diesser
{ docreared

(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:
[J unvaccinated
1.40- M vaccinated

1.204
1.00+
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)

T e BL_proups) '  Yhe inddone o \Wer Comtor . Faaﬂl?./ﬁm{;
IS pnvetOndted T work ii}r\m ‘U/\&/ in {)adp\m Uv\g{ i Wiineked . l}\meﬁveﬂ\m
velwddon & Tobne, & \r\w’&br ik don \uéx b fe»/ezy nodonie o ver cancer.

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-15 15 [ Goontothe next page>

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

Plnced

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 UM hormone X

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

it }ml\'ﬂs L oeduie vekor o ,ﬂant'V %’4 aﬁfeob“b\o U\mJMWJ
Clle 4. dee the shomatn.

(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)

Ao The woer Gllosnce b ol fsmort ond droghe Lrodmar

ot \mia‘w. B 012 which oo Phan Lhat of Vowviedsy § i
\8 O'BJD'&'LMMW Gilforonce. oquels £ the wityr Lk, Vel B lock,
worewekor the gmé alle poy nd tlace, brd Ahe moshs the. hormore X
8Nk Yy eicied . T dhowe Yhel Yhe  omiek o} hormone X3 nik
Q}r\owd?\\ So Onsk € hoe o dower Joed o2
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10. Inan 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 :

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. M ) ke PWJ‘«'\ . (4 marks)

m\lw Dmh A o stracture X % H: lmve ot le«rkh e allle By -ﬁrmw Shrwcbue
' M\om Prain ! har b Ym(kwe ¥ 5o it sz ot et e L\Ile/le o
ke @ormm Sbmcij% X Be bn UﬂM pmins e o the mme ﬂM%nJL ‘@l\f, m%’c;

‘lxltr\w: e '@M w%JL ..... plbmh v hutomay powe.

(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)
ﬂuﬂ@m pmmA it s a mwm\ MW Dmm £«r MW ,/’Arf finCe po”@m pmm
H’\ ot

M o okadh Lo the mecks 4 wive fo Knphs %V(ACW X can Lw%o 'mﬂ%
Yodny Lo adkach £ the insecks , Whil \lﬂallem Phaie doty 1ok LW&/.!\E 5
(LY\\&SV&\ wn§ s W\o«\{ \ae mmfmd}&m.

(c) 100 seeds were collected from the parent plant in (a) after seif-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 (%) DAY % 50% : 25%
Answers written in the margins will not be marked. X\{ K\—[
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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 #wo other personal actions that
you can do to reduce your carbon footprint from other perspectives. (11 marks)
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T

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.

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-20 20

Answers written in the margins will not be marked.



® 2024 DSE(C)

EAEEFEHALAFIZBE

HONG KONG EXAMINATIONS AND ASSESSMENT AUTHORITY

EE T EXEF R
HONG KONG DIPLOMA OF SECONDARY EDUCATION EXAMINATION

5 & H
ANSWER BOOK

ZLAA

(—) EffAF®%®  FEAELES 1 HZBEUBEERS LR
¥ WAEF 13 x5 HZEEMER FEMES -

(Z) BECGHE2E)REASEFREFEE  YWHRES—HHEE
SABERITEEE "X B DRABESERCE T
WEF-—HZBEVBEERFEEHNRER -

() MEMEIEER  LESTER - FAUESEERS
UEER  BREBRUIINEE KR TIHE -

() WERE  "ERREITRERFEREER - F—HKH
FERFLES - HEFRERT TS - M BRI
F4EHNEA -

(R) ABEIEEMEER > FEFGRGEINFEN EERKKR
W HE SRR T -

INSTRUCTIONS

(1)  After the announcement of the start of the examination, you
should first write your Candidate Number in the space provided
on Page 1 and stick barcode labels in the spaces provided on
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)  Wirite 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 wifl be supplied
on request. Write your Candidate Number, mark the question
number box and stick a barcode labe! 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.

5l Example:
HE45E Question No. =3

5428 45 58 Question No.

1 2 3 4 7 10 1 12

OO X O

8 9
][]0
Hpugn

][]
][]

5 6
L] [] []
0000 []
13 14 15 16 17 18 24

19 20 21 22 23

v

25

HEAEE
To be filled in
by the candidate

|

4

R G5t

Question No.




cHmEHAR - NI EEAB T R

Answers written in the margins will not be marked.

B4R 9% Question No.

1 2 3 4 5 6 7 8 9 10 M1 12

X OOOOooOooOoo oo

o000 nnfnd S E A .

18 14 15 16 17 18 19 20 21 2 23 24 225 Start each question on a new page.

[a1. From C]m,f)\ I; the 'm'” lwer the len] o Lllick &bnm'«ﬁvw horhone.,

Jat orfpinal f‘hd Jﬂy

From CWHI/, the wf” /ow@r the Jw| & | uf;)hia‘rw Porimng ot erpra] a.aml

kw This kyrmom Ml,of t, shmalste bhe thirkneie of ufemuz ?mmp
4 e B do ot by the utprive. Ly thin, ortilizatior omd It

Cannt il occonr |

. ymye!f:mw,, T kbt the Sevrebion of luf@infafybo hoymone. ond lidde s&‘mlzxﬁy

aii. O of the wethds £ mjtnmfb'ue e b poat l\maalmv(fd{??m.\/\/kf/h the uluine

L"mb\o s fMy\},‘U\z e of  succosehal od mplartation wil b lover,

aiv. From Cw\ IE the Joe| o o&stmw\ 5 Jowor thu the (mp)m \ Jwel T

i o UJ’ oubmpm i 15 thichon Jdm uloring ,mew whes, »J(A ampunﬁ%efﬂm

s &m{:\w\ tlvm net  be  \wirked Lo%cﬂnﬂ«f )

17 *jm £ Dk comtined - vlame o) wine. _collucod

. The hijert acwmted  whone o Huid ithined o Ghe prap i e
e SaM, Sawaon s, \'\\p\wr than Thet preug whidh Grewne ot nih

has 100 L \,M\ Ye i o 0L

e acumaldel woume & %MA J the Jhong Jih coname  vodor retun

c mMBHUAR - WMF M T

Answers writ';en in the margins will not be marked.

BREBARUINNEE  BF FFHE -

Answers written in the margins will not be marked.



»ﬁw*%m

S EE4ESE Question No.

1 2 3 4 5 6 7 8 9 10 11 12

X OOOOOOooooo
DOoo0oOoogoodtotn B 5 M

13 14 15 16 17 18 19 20 21 22 23 4 225 Starteachquestiononanewpage_

Pack b vomal gt o winds fik Gt o prosp_chich Contumed the. sall s

S&A“ ot 4 h::pW ,

2 ‘Vb“"‘*’ﬁ
hlu mey hmww Immﬂm W rAnnor.( \m” h.ave Cﬁrﬁf /on’ )7\/ mmfm:f Oulnn/

- & T o8 T

Answers written in the mar3ins will not be marked.

Wﬂwmwm%&mwrm% wf \AMMMr%M%kWWLﬁ
i
'(’p )—QAuLQ Um\r \M’\’bbr Lon' og )ZDCL’I ﬁ
41
g
p
%
biv. a8l & froup o pople thet do 1ol Convare_any dpnk, T
ﬂwmjc ’“\L\A)r\o\b wemmemjc and el Hhe MGPW 4 & oxerdie v\JL ;
0 mnufl’/. %
\ov, UMAI/C@N] §
;
?)
%
?‘%
S é
ARBRUNGER  HRTEH -

Answers written in the margins will not be marked.



- M ST e T

T EEY

Answers written in th2 margins will not be marked.

S EE 42 9% Question No.

1 2 3 4 5 6 7 8 9 10 11 12

DO xX o0 O

o000 000000 R

13 14 15 16 17 18 19 20 21 22 23 24 225 Start each question on a new page.

oy phowid . 2 yeubr t oy Ahe toget poh.

M.
i

%

oif. 1. G0, Tts vl ic the ok otk (2 p por crp. The Line

ven{u;ver\ t veach wod  havvecd showie tho Shoreck, \uibh 3 preth.

L1 for (M- B Orop, 1Lt Codont of PUFs 5 the leack vl 3 orbTtny

it por 9 of ad Mw. b will Wt e £ Vb
I J J ¢ pur

- MR G 52 R R A

ain. |. & h\qy Meck  the  pom) Joredy  vaiatpon of that Chop:

N TR

A, 1.

Ubi.  tebinck She speih A Sumock i Che oD mimgles Cred IVB sanghs

3¢ Mtcbvg\\mr?r_:wf%ﬂ\a, e, Wictana, of thy  DNA W,r}ﬂ\um‘o\a

W o bk, diibul.

bii. pimer Qe ok sbe e £ bhe_gusition S  puchestide o).

Answers written in the margins will not be marked.

Ho et sbion oy &ﬂhveﬂa;a¢ ode.

BREFRLSIINNEE  BFFTHE -

Answers written in the margins will not be marked.



T HAR - MRS T80

1
=

=] E‘Eﬁn

Answers written in the margins will not be marked.

SREE45E Question No.
1 2 3 4 5 6 7 8 9 10 11 12
OO0 xOO4dooOdgad
aRRRREREEEEE g g -
13 14 15 16 17 18 19 20 21 22 23 24 >25 Start each question on a new page.
P | 08T 0% dviduad
bt ihdVidus| muckation it bigh itk _
 e——  — — Sample well
1;*.4
=
7
=
[ pm—— —— =
LA
A
=5
N
. ) , x
W, C}\ﬂ\ot\fz SR CQ VNB gﬁpw»\"t s h%pc\‘b?v&\f\} %Yf&&l{ \/\A,J“ wmove T H%
‘he gﬂmfjofve oo ;
B

Answers written in the margins will not be marked.

BREFAUNINNEE > FF FFE -

Answers written in the margins will not be marked.



CER N - W T

Answers written in the margins will not be marked.

S EE 4% 5% Question No.
1 2 3 4

5 6 7 8 9
oo
oo oo

L1010
HEup.

13 14 15 16 17 18 19 20 21

BESEHHEES -

Start each question on a new page.

C BN - WD T

Answers written in the margins will not be marked.

RREMRINNEE  KF PFE -

Answers written in the margins will not be marked.



= 57 S8 b

HAUAR - WP S

o #n

Answers written in the margins will not be marked.

5 5B 4% 95 Question No.
1 2 3 4 10 1 12

5 6 7 8 9
ool od o
oo ng oo

13 14 15 16 17 18 19 20 21 22 23 24 225

BESENREMES -

Start each question on a new page.

WAL - WS 2 oA e T

N

=11
° Bn ¥

Answers written in the margins will not be marked.

BERBBFRLUSINEE  FF FFHE -

Answers written in the margins will not be marked.



7

cBME AR - MWMSF T ERT R

Answers written in the margins will not be marked.

X BE 4 5% Question No.
1 2 3 4

5 6 7 8 9 10 11 12
OO0 dognoln
ool

13 14 15 16 17 18 19 20 21 22 23 24 225

GESEHENFES -
Start each question on a new page.

ll
<

HHAR - MR F =206 F

° 8o

Answers written in the margins will not be marked.

BEREBFRUIINEE  HF FFE -

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

FEE % 5% Question No.

1 2 3 4 10 11 12

HpupNgN

5 6 7 8 9
Do nn
Do on

L1000
13 14 15 16

18 19 20 21 22 23 24 2>25

BRESEFHEMES -

Start each question on a new page.

S W

Answers written in tr-e margins will not 2e marked.

HAR - MRS =

o
S

j={]] 4

° ¥

BRREBARUINEE  BATFHHE -

Answers written in the margins will not be marked.



A e e P

AR

a
Z

° &1

Answers written in the margins will not 2e marked.

SXRE4E %2 Question No.
1 2 3 4

5 6 7 8 9
OO0 odoo
OO0 oo oin

13 14 15 16 17 18 19 20 21 22 23 24 225

BESERRMES -

Start each question on a new page.

Answers written in the margins will not be marked.

AT - MR D T R R

° ¥

BEREBRUIINEE  #F FFHE -

Answers written in the margins will not be marked.

10



Answers written in the margins will not be marked.

4R 5E Question No.
1 2 3 4

5 6 7 8 9
OO ddnon
OO o ot

13 14 15 16 17 18 19 20 21 22 23

BESERRERES -

Start each question on a new page.

HAR - WS TR

T
S

&

o

Answers written in the margins will not be marked.

BREBFARUNNEE > & FTHE -

Answers written in the margins will not be marked.

11



HIAAR - WRF TR T

ll
N

=5

[J

Answers written in the margins will not be marked.

S\ EH 4% 57 Question No.

1 2 3 4 5 6 7 8 9 10 11 12
oo dnnn
oo ddbn ooyl
13 14 15 16 17 18 19 20 21 22 23 24 225

BESEFHEHAES -

Start each question on a new page.

cMEAUAR - WPNF TR M T a

Answers written in the margins will not be marked.

BRRERUIINEE  HF FEEE -

Answers written in the margins will not be marked.

12



	Level 3
	Exemplar 1 Paper 1B
	Exemplar 1 Paper 2
	Exemplar 2 Paper 1B
	Exemplar 2 Paper 2




