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SECTION B: Question-Answer Book B

This paper must be answered in English

INSTRUCTIONS FOR SECTION B

(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, 5, 7 and 9.

(2) Refer to the general instructions on the cover of the
Question Paper for Section A.

(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
question number box and stick a barcode label on each
sheet, and fasten them with string INSIDE this Question-
Answer Book.

(6) Present your answers in paragraphs wherever
appropriate.

(7)  The diagrams in this section are NOT necessarily drawn
to scale.

(8) 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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Answers written in the margins will not be marked.

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 S CAS 50w
(b) | Transmission pathway ,(M x v
© Comparlgon of the time 5w e
taken to induce responses

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 A

BaP
A A Cc GB

DNA strand M

(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)

Answers written in the margins will not be marked.

(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)

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

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)

ngH& (nner nenlron , Vvov"(lb [""76 surdnce  pren

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

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

yt/}’phkre
LAV |

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

}'@f Pro &z@ S5-C (om p()wnc‘
1] ¥ [

uccumulate 3-C  vmpousnd

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

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)
— Kshwe  Alwid
) : b\DOé

(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)

(b-yhl\\“vy nov  the o '?yun/& i lmolw/y then
7 I-{— =il -f”,w st y(/“;,.\o\ V\,.;'eLl .\,[‘"{e.

(,«»IW}HO\V‘/ J

/ I
Mavi tell, Cu},{“ur,y e v (l“’ J@/\J\'\ pyejim B

P . . D"l' . )
jmillee my\l\wy . Nwso e w')J\w] wil)

[

Lﬂull‘ &6 (kV,’“o,/\] ¢ errs ‘\TLL [ L)V) 05’)\/"“,‘.

Answers written 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
Q) hver insulin Insulin is secreted from the organ in response to the change of|
the blood glucose level.
(i) urea

~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 « led to the presence of protein o on the cell membrane of the frog
egg. (3 marks)

(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

the relative volumes ( new 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
=2
o
>
]
2
=
0 -
12
1.17]
=== 7T7 frogeggcells
R 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 o
after they were transferred to pure water. (2 marks)

vt waker has  higey  water protenl  4han
= 7

/
(rar) eaq cell, Wwaté wor ] ' ,'V\ 'FVO 9 244 cel1
7 7 4 4
9«/ Vim0
/

(i) 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)

'frn, enq (e”f wi th MK’VA OL 'e/“fl.ve Vo lvme
VY

' /\:‘tﬂwf ond  faster then 1(/07 esy el

withont  mRMA ot Prorein 0L cun  incrense

e I/Ve,mubk 0 nater o ¥ Ce” membrane .

A IW76 wmoat s £ ater ‘n 4‘”’3 294 cell with

m KNA 0L b\/ sImon g
/
(iii) Suggest why no data were obtained from frog egg cells with mRNA o after X minutes. (1 mark)

1[“7 299 cg” CLrrg gmn

Answers written in the margins will not be marked.

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)

Dan (Y EAEIC  amy [ase. Mose food  energy  gre
' - A 4

/,\,bloVQ (n smetl (ntestine 177 ’yancl’eh(’"é Al':7//t§€ .

fo nse ﬂqnll’&mf:b avny{kSL cw..,lcl sl/\lf‘v the
, [4

doveloping o tood  sepylerent,
7 hd L]

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

Solution Volume of solution used in each set-up (mlL)
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)

0 (ompare  the set-—wp IL
] 7

(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)

ID Kesv

Answers written in the margins will not be marked.

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

/S

Amount of product

>
ol

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)
(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)
/ e
V"Me’ 0% i’(’o“"L\ o"F COn"VD{ o)llolll-/f) "1 /ﬂ\rvOV '{'M"
: J
€x0) g, imental 97 ony
¥ ,
(e) Suggest how the amylase inhibitor helps the bean defend against insects. (1 mark)

ro deed v g nse 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 awo pieces of essential equipment for the study. . (1 mark)

water o\

7

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

mder rocle

Answers written in the margi‘ns 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 availéble 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

e u'7l¢t

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.

\ L m——
Graph I shows the change in relative water content of algal tissue samples during a period of four hours
of dehydration:
Graph I
100 1 §
S |
= 80
5
g
8 60
8
g 401 \
L
.2 \
% 20+
o{‘ \
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)

[NV e

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 11

~

Level of free radicals
(arbitrary unit)
[V} [9%)

average level of free
radicals found in algae

===
under normal circumstances
0
0 1 2 3 4
Time (hour)
Graph II1
5 -
a 4
'§ = /
S 5
Eﬁg 21
° £
L8
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 fwo pieces of evidence from the

data shown. (3 marks)
Zh GV“pA T ) Le V@./ 4 ‘F free rnc!i (‘\" P lower than
7 /
I ) n one howr \ ,(er ,'r\(r&ﬂf'ru) ( [ ¢ G howr 5
7/ ! 7

|‘{’ (3 A,ql\.b/ than AV@"('A?,C (2«/6/ ot free voadreals

4onnd g} a/go\e wndtv vl v ms banres
v 4

1‘4 é(ﬁPLl l._ﬂ_ /) ( eve/ pf N Tl'OX,‘éb‘"‘(” 'rn Cresie 7W'(_(<,//
IR ot hows , ar d /(ee)o /'nc/wsfh7 in |t Y hoh,;_
Y 7

7

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
60

40

Disease burden (%)

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)

Tfertion) diseasts hoavden ‘{u,ycm.'nj From 1997 2014

'\unrlll’\(eyt"““) disecses bp./cla’\ 5 [ncrovh"’7 &y om a9z to wiq

(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

S =
S\o/ 100 7 hepatitis B infection - 25 %

‘ =
% A7 2 I r
5 801 |, E 2
> e
S g =
(3] 2 E
£ %] Y
: i
. | - 2 |
g 0 _ 10 By
;_; hepatitis B vaccination .-~ % »
. 207 coverage e L5 S &
s aie=2 e 5
= T e 5
< pa
& ' Ao
) 1992 . 2014

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

I Acidence of hepo titis b iafectiom per [o7 pereser’
L4 ¥

dewenie Ly (991 <o O,

[}
yer vour i1 slew (.7
v 14 -

L oputitis B veccination oo

Answers written in the margins will not be marked.
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gre  leep jncresse Tt 1492 €0 2oty quiely

S neréase Jin T80 3

wien [jncidence of hewat/n} B ;n fecxion Jecreuzel
7 7

b\&pﬁ-é"(" ﬂ (/acchh‘(m c»vé’faole [N g v @nR.
7

(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)

k€ o€ [ gusx disexse ave non — jntections  dijease l’h:?tur

(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- W vaccinated

8 &
9 o
=) 4
§ ; 1.20
E
E%’; 1.00-
6 £ 0.801
g &
5% 0.60
.’9 ot
;é g 0.40-

0.204

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)

WLCr\ /"'\u.cle/r\cz o vl caner |'ncreme‘ ln&pah'*»'s ﬂ
4 1

intrenses. |7-26 yoms — rve cell  from 60900  fnvense
4 7

to | 3eelo Ia |9 - 2‘71%/7, hopatitis B from 1099¢
4 / !/

(necresse o 60006,

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:

10,

hormone X
o 24

wj’j

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

Ao holl ot ] /I\M hormoene X (} 5;«/\«”67 than

w,.,ter .

(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)
/A , (u}/‘t’”, e af 4,/9_5A moes § P’ 0,20314«.“61 aties
! 7 77
C{ru-—,/-ut i) 0.184. B i’ O'Z'I‘y de c 7 ense ‘o 0-036,_
v J V4 V

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)

(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)

5’,,«01:-(4' “”'J /1'7 A'(‘ A

(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 (%) 15 50 15

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)

Answers written in the margins will not be marked.
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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.

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

"R r {one, .
(b) | Transmission pathway 56’\501'1 he»::ﬁw’ ' 3?’\50‘[ neu /\9 ‘
molor 1¢ infer neanae ,ﬁm‘ﬁf (Rinaeg
Vo : 4, 1
(©) Comparison of the time fecvos Cof\‘\(o\ 'bkv ,955 fi\me ﬂ\(N\

taken to induce responses : haﬁ\o‘\ N (o r\‘(“‘ .t p ’h(‘r we rgh ];0 NG,

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

7
, TT % A
nucleotide bases
QBaP
A A C G

DNA strand M

(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)

there G Only one b B claigel

(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)

£ M&j(ﬁﬂ ol

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

The diagram below shows an electron graph of a mitochondrion:

!
X: /‘/50501"&

(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)

(tle one el thik Thel  pnodles the 7 nthess
of Jvraff/.r\-

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

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

| /(reh (”L de

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

enzyme &t a5 A Cololyfl- fo oo process . zf The
DAL inhihifel, the Krd; Lycle w\nlnof /vro&m VAH
f/%'(/ml) ool gaxide in o st VM} This nny  affer he
Orace&x 0}’ o)qzld\fwe ghumr#mﬂon |
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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)

- flgue Huid

(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)

7/»44 gnceh ikl by o - T b & pigher

mor« MD"‘ '”’” Jﬁw ouf- 77& end oF fﬁt Ca////nr/

;7/{45'4'(’ l"' tﬁe cga,///mlf‘; ﬁm; f/{ f [sU f/utd '___ - 5

hefwrk, ﬂ\era g /Mlér Vr%'“'t (n__Tissve_Fluid ﬂm\
Tt i %DJ 7. f:ém Flaid il J{ﬁ‘ﬂf infobhe

Ca\lyfllaf}c; V
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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) fnﬂﬂ?”\') insul Insulin is secreted from the organ in response to the change of
fhsuimn the blood glucose level.
kidne ! cocretel atea To bolpe T
| kidne
(i) urea
Ures  [eve(.
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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 a 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)

the mENA o binds Tt the rifoseme, ewc?ﬁ& Amiro

AL Lo Cartied thf TNA ,_the MT(coJan ﬁen binds To
the (0 01 I"K!/W\ , %_hfen /lfﬂffﬁ(f\ g fbfm(\

(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

the relative volumes (M) 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
g2 137
2
(=}
>
(o]
Z
k=
)
®127
1.1 7]
=== =77 frogeggcells
_____—”— 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 o
after they were transferred to pure water. (2 marks)

_f he vader tht jeotel (o the 9 cells hws
lﬂ‘f lU vo|ume (’Aﬁn fhe  Valer m@ fl\e, fnm e94
.O&Hl, , $o 1%? 1t ve Volume Urenhys. /

,J.

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

fhe ero'; e etlls ﬁ’\m’( lmecm wolt with mENAZ jas

mec’(el ml{P A hove o higher ot wfen’(m\ thee the 06

oufgwl';/ e Cell_wieylrane can Cortral ma{e ot . gifo. o
aut ot the el

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

" the frog 299 cells fyrst

A /er rel m‘flV{ volume 7[an ’d\off dur’t. 1"’r) 999 otlls fh{*
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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)

gﬁhmrq lAMHG\SQ WOull yfﬂ(\m mole \/oH V{Su({n 51/\,{
st ’(AL 5’&%}\ }zroker\ dovr 1n The A Wil
é,,a’waﬂ’/ !km\/lme.

(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 I1
1% starch solution 15 15
Amylase solution 5 5
Bean extract 0 5
Buffer solution (to maintain the pH) 5 S
Water S 0
(i) Explain the purpose of adding water to set-up I. (2 marks)

ther s no beay Oock (0 sety 7 , and po waltr
n %M L - we pp 9 059‘3”( fht J’H’Qf\ﬁf é("f“m 1hese

AT gef*up .

(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)

add the Starch solution ond sryfpse ofufion (it
the Test Tubt . wie the (odime fo. ot F fhee | & _________________________________
dny stch el Vse A Timer $0 cowt The e 4
ﬁfafo’\ chéféon
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(c) The graph below shows the amount of product formed over time when amylase is working normally:
AN

Amount of product

>~
rd

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)

fwore  fair

(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)

! - - [ a1 !

(Mq“/\ ,;’J | L

t,‘ . . ‘ o= l\( mule ‘a\o{(

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

the Starh conl b brakes doen Tﬁe secty  panft
adry (.,
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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 #wo pieces of essential equipment for the study. (1 mark)

’ mim LR

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

wie the  yujer Lo S5tinde fhe ditnee Ve fween fhe
aea Thet  confains orémn'wm- & Ve the il to Note  that
)iov MN\;I Orga\n‘;sms are n ﬂl? (Qrea.
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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

LN /[ wr \.)Mme
ube ’ o

f~— robbr Slopper

4 wafer

. /ﬂ\(ﬁov
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of dehydration:

100 1

80

60

204

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

401 \

Graph 1

I

\

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)

2 3 4
Time (hour)

sto ‘p

QW A
v 4
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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

S

[\
A

Level of free radicals
(arbitrary unit)
W

average level of free
radicals found in algae
under normal circumstances

0 1 2 3 4
Time (hour)
Graph 11T
5 m
g 47
S
.g g 34
g 5
ZE 2 !
Se
L
5 14
[
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 tweo pieces of evidence from the
data shown. (3 marks)

lovel_of fyee i\, AHer T oy o Wwf’am}amfﬁ ety
' Z’Ac Firt }Iour the  hwl of Free [ndicals dart 1o mcrm
belweonn 1he First M4 Second hﬂ\ﬂ’ “The [ave| efﬁ?e

Tadials s 'ﬂmfmﬂf hesher ﬁlﬂ" the Wtfogt fevel_of
free_ eadicals.
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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
S
g 60
o
e
=
O
>
< 40
2
(]
non-infectious
20

diseases

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  disease hurden an(’m}e o A {ntk?oﬁw‘r duenes (o

kPP’v iho(eas}n;q; whde the jnfedony Jiseases (s /f(’e'y Jufml{\‘).

(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 - 25 ~§

5 o5
20 . “ O
< Bl
5 80 1 20 ok
s 2
© £ 3
g 60 1 15 § §
g o B
g 40 A - 10 S o
< N O —
CZ hepatitis B vaccination ..~ % 5
@ 20 - coverage ' > 8= =
g e T - E

o — 0

T 1992 2014

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

In \“HL/ /yef,\f;f'ts B\ pclinalion Covfige s o wer ﬁm\

o : | . <
o'le, the incidece ef Ac/,mTtT,'L,E inTection 5. 25 gwﬂe

Ipef ,YEM v A the Ao/paf:fk 1B ¥y lnotion 5fﬂrf1’n/q A9 thgrfo/

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-14 ‘ 14

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

the ingilinge oF hentitis B_s tecfepsly, the_higher }efmﬂfi";
V wagdiption covernge the [ [ndince ot 4, ptitls B Lh20ff
fA'f' Agfaﬁﬂr ]/Z VMLl'anfD/\ CUV(r@‘Je lwl //zc/mceJ o 8"'7’/:,
Do iidoe of  hepditle B infection wms only GEI peotl
i i 77
/[]Pf /’/pqr .

(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)

a8 Inhihifor

(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-
1.00+
0.80+
0.60+

Incidence of liver cancer
per 10° persons per year

0.404
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 hepaﬁtis B and liver cancer? Support your
answer with evidence from the graph. (2 marks)

mﬂ iﬁoalﬂc \,,/h{) _' /fld\f{ I\@p‘f}f&, [; | m«‘*f mt)o WW/ vw«
....... ; W'ﬁ\em Ny ( f?uﬂk AU\'{{ }{‘ fer CMW(‘ I/'Iéﬂ W™
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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:

10 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 _elobe o fastu pelspthers rote

(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)
; -+
At b feh mass 15 loger 1o dhe dreqht

§1ress

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)

)

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)

(©)

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
. j. 4 - ’ .~ - ‘ B ’ i
Proportion (%) y ‘)Ag/o dl? o . SQ (,, - ’%9 { ,

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)

Answers written in the margins will not be marked.
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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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2024-DSE-BIO 1B-20 20

Answers written in the margins will not be marked.



= R mm ey, e

® 2024 DSE(C)

EEZELFZE
HONG KONG EXAMINATIONS AND ASSESSMENT AUTHORITY

B P EXEFH
HONG KONG DIPLOMA OF SECONDARY EDUCATION EXAMINATION

= & O’
ANSWER BOOK

ZHAN

(—) EAfE®R > BEAERES 1 HEZBEEVEHEEELR
o WHES 13 kS HZEEUEM LB -

(Z) SECHETE)QASENRRES  WHES - HHHEE
AERTITBEE "X, 5 DURREENERE T
WHERE-HZBEEUBEERFSHHERET -

(Z) EERMESEER  LESTER - FUESEERUN
WMEER - RRNEBFRIIMIEE KA TR -

(M) WERE  IERKFITBEMBELEEE - F—HKRS
AERE AR - HELERR IS - BRI
RSB A -

(H) ABETEMEER  FETGREHINGFRHM LB
B K S E S B RS T o

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 guestion (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 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.

5l Example:
sREE4ESE  Question No. = 3

=% BE 45 % Question No.
1 2 3 4

5
00X OO
OO 000

15 16 17

13 14

10 11 12

6 7 8 9
OO oddn
(10O O 0O O O

[]
[]
24

18 19 20 21 22 23

v

25

HEAHE
To be filled in
by the candidate

!

2

SRR T

Question No.




Rl s P

- BN E

Answers written in the margins will not be marked.

L6 fover thy the facmone Teve| dug,

S EE 4R 5% Question No.

1 2 3 4 5 6 7 8 9 10 11 12
XOOOOOdOoOooOo O O
aERREREEEEEE 5 e

13 14 15 16 17 18 19 20 21 22 23 24 >25 Start each question on a new page.
o The Lonffmcﬂy’(;w ) l“ will infitht{ the | L F§H hornane ol

ADfN\m\ ,\(Q‘QS ﬂf w” 01‘70

ihhy b

/EUCI’ ‘H\d\r ‘f’,\{) hormen MV

9;\( {”Vkmu W” (g(f\(\ .

ﬁ\( fffvd If LH ﬁ\e M gv~e| l‘/,
b
{

Juri)n[; I C\{/O]@G :ﬁ,l\‘{r\
ali)
A /(// the oeffrojqej\ ktfe( S}ow

A 1Y) plhon the ao@’(\roqeﬂ [erel

uferine (lf\lm beco me ftm\r\d

" fov// @”.Hoféj " /Ho Mc'l/ fhc

L?) the olume °f ér'(r\\(‘u\/, tver e X the fomy oF Jr\{’ﬂk;n; _ st vilae

(0]

(”/ Vefaw\m«, mofe \aler an l&f boJ‘/ 700 e Swem()/, ﬂe sweal Con

Wiﬂ"lm winle(

remo Ve / J\em( (. Mofe

Uf‘n [emove MU(’Q /\fmf No\rﬂ}lf”\

[V s bard]o3t Congiom,

Answers written in tfie margins will not be marked.

- M OE S T o e Y A

- BUAANE

fv] ot fL\Q F?()\rﬁc‘!’mﬂfs r i\
V] ot Singa s Ghsorhe)
BRERLIN SR R TR

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

S E 4T Question No.

1 2 3 4 5 6 7 8 9 10 1 12
OO0 o000 oonnld
oooDooo0o000oo00n e

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

nd) ﬁunﬁnjo

......................... A

t/.C1]_habital_Monogemert cap indese the alemge nudbe o el

and _nawber o ditfrt il Speder

) e fed g can it gnetie nbeinde

LI}/ [f _tq more osier 1o pnifor the \mmovalle 9N St

LM rt9tnize  Which sy 7fLMl/ lied _and more_unvenlad G
dv

f'e search

0 mece O bie ot 1o cepatel et Mi’(m’(.%ﬁa}’e,

C /h(/\f; A m,ﬂv@f }705?}}7”?7’1 to tech the Jvo}{uf}me

RS

- b IR

CBEHAR

Answers written in the margins will not be marked.

BREFRUINEE - B THHE -

Answers written in the margins will not be marked.



- MR G S 2 o R O

c BmEHNAR

Answers written in the margins will not be marked.

#5849 Question No.

1 2 3 4 5 6 7 8 9 10 11 12
ORKOO0O0O0000000

U Udou oo o BESENRMEE -

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

)75??// K. W %’Cé*lﬁs'..uﬁ\.;j. oMy Some (o ,q‘]v/wﬂ/‘% in_ the

guls whieh 1 e VY harl to gf  remve

) Mo The f\rme /‘ aﬁﬂ({ \q/'({% ,P/Nf”c AM A Jec;?mﬁl'/\;l
carvival  afe.

we Feed the e thit s ,Af()o\iy an pdully glserve the

cesyt Tt qﬁlhe;/ con Survae  afler Feeling it Mﬂlo :

T )

N EEES

Answers written in the margins will not be marked.

BREBFRUNNEER B FFE -

Answers written in the margins will not be marked.



g

Answers written in the margins will not be marked.

T4 92 Question No.
1 2 3 4 10 112

5 6 7 8 9
ooy onon
oot

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

BESEWHRESE -

Start each question on a new page.

1k
=

RAAR - WS 00T

° 31

Answers written in the margins will not be marked.

BREFRUINEE - R FFE

Answers written in the margins will not be marked.



S S8 W O A

Answers written in the margins will not be marked.

S EE4R %% Question No.

1 2 3 4 5 6 7 8 9 10 11 12
DD nn ]
oo bt
13 14 15 16 17 18 19 20 21 22 23 24 225

BESENHEESZ -

Start each question on a new page.

N

B
£

57 S B % an

KA - W

oy
S

afl

° &n

Answers written in the margins will not be marked.

v e

BRBRUSIEIEE - #F FFHE -

Answers written in the margins will not be marked.



57 8 i 0

Answers written in the margins will not be marked.

= RE 4% 5% Question No.

1 2 3 4 10 11 12

5 6 7 8 9
L0 DDy 0 o O
000 OO

HENEN
HENENEN 10O
13 14 15 16 17 18 19 20 21 22 23 24 225

BESEHRHEMES -

Start each question on a new page.

HAE - M F T A

T
S

> En

Answers written in the margins will not be marked.

RNERUSGEE - BF FPIFE -

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

S EH 4R 37 Question No.

1 2 3 4 5 6 7 8 9 10 11 12
OO0 do ooy
OO0 n oo
13 14 15 16 17 18 19 20 21 22 23 24 225

BESEFTRES -

Start each question on a new page.

552 S L an

HY

CHATE - M

ll
S

o Bk

Answers written in the margins will not be marked.

RREBRUSIINNEE - KA TFFHE -

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

ShEE 4R 37 Question No.

1 2 3 4 10 11 12

HpEpEEN

6 7 8 9
HEEpEEN
L O O O

][ [
(][O0 0]

18 19 20 21 22 23 225

[]
OO
13 14 15 16 17

BESENEMEE -

Start each question on a new page.

HAGE - MRS = 58 T

i
S

B

o

Answers written in the margins will not be marked.

RRBRUSINEE K- FFHE -

Answers written in the margins will not be marked.



2 S b Y

Answers written in the margins will not be marked.

SREF4Z %2 Question No.
1 2 3 4

OO0

6 7 8 9
HEEpupn
OO O

5
[]
0 L O 0
13 14 15 16 17

18 189 20 21

BESERHEES -

Start each question on a new page.

2 o8 i O

i
i

7

HAZR - W

oy
<

° 3

Answers written in the margins will not be marked.

BREFRUINEE B FFE -

Answers written in the margins will not be marked.

10



ey

c MHEHAE - WY

S8 i 5

Answers written in the margins will not be marked.

L EE 4R %% Question No.

1 2 3 4 10 11 12

0 O O O

7 8 9
L1010 O O
1O 0 O O

5 6

][] []
NN ENEN L]0
13 14 15 16 17 18 24

19 20 21 22 23 225

BEESEHEFE -

Start each question on a new page.

Answers written in tte margins will not be marked.

g A e R B

B S

RREBRIUIEE > HF FFH -

Answers written in the margins will not be marked.

11



HAR - WRSF BT

=

° g aily

Answers written in the margins will not be marked.

S FH 4R 5% Question No.

1 L[]
14 15 1

13 6 19 20 21

22

23

1 2 3 4 &6 6 7 8 9 10 1 12
oo odnn
Do oot

2

5

BESEFHEES -

Start each question on a new page.

BB HAR - MHF TR T

Answers written in the margins will not be marked.

BRERUSINEE  BF TFH -

Answers written in the margins will not be marked.

12



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




