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(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.

OFEZANTIERE R AR
Hong Kong Examinations and Assessment Authority
All Rights Reserved 2024

2024-DSE-BIO 1B-1 1

* A1 3 0EO 1B %
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SECTION B

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

(2)

(b)

1.  Fill in the table below to compare the characteristics of nervous and hormonal controls. (3 marks)
Nervous control Hormonal control
(a) Signalling molecule neiy 07’,0\5,%.'.1{01,‘ A o b ot
o ﬂwaujh herve éyéfe'f" )
(b) Transmission pathway -Fyovm yecuptr 1o 2 Hevdor Th Vw?l. blowd
Comparison of the time NMervous Contrel  Lostor Than Lo ¥ monal contrsl
© 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
171 ¢ &
A A c cob®

DNA strand M—

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

nucleotide bases

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

I%e §C§MVH/£ yf /Dytﬁm\ &t ‘[Le M»M&' 68 the  putation

mt  offet  the Londan, b o resett, prefefn cen Sormed.

(©)

If this type of mutation accumulates over time in the DNA molecules, there is a chance that it will affect
the functioning of the protein formed and subsequently lead to tumour formation. Suggest which cellular

process this protein controls. (l\nTa/rTa‘

A/M/U/ﬂo»r,( )

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

The diagram below shows an electron micro

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. ~ (2marks)

Vi fer prelen  gypflesss | which  previde  enzyme

For  the  anabeligm vd[ poido chondiit, Thus pitochondss

Lon /)//\:Vfﬂ/{ Lty Zo 7h< cells .

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

Eeorl Ly cle

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

7//|e 5/30»4;1}7'5 Con /171/066,64 o /54/1 L{;)(//{’ LAS g

/’l/l”&:{ @M“pbﬂ/\/\@ 4o St et //'(/yz 0:;10/£, 7Le1—(/,[bm , ’C?J—s/y

27/5] (,;7/:)5/‘5 Lo //') volesS | Fle f‘(j}u:/o/oufe [l C;,Cc,u%w/q/zlﬁ.'['

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

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

et onggen tontent
Llos k-

= I oluﬁ)tmft po content
oo

(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)

’\N\w\z\ 't\/w uwri IIJ\MM\LD UU\'{' 1o the LOJ/:} . ‘f\/\e, ,ﬂ{oyﬁcndc “w(L

L $fut

4
Lon Tt L\u\v{ ‘{'o d\'u\,\gl &1\»\/\3 1l Culb.’“o\v;q 'vw{wwk 1. 1he Mu.’d,

/

And \)W\MS %M {xbl/\wwqietl 4o jm\'“ o vt crw,;,w o hltant

bk £ e bled chwie, b the hewd,
How

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
. co . . Insulin is secreted from the organ in response to the change of
@ / rver insulin the blood glucose level.
wrea Con be Jound in kidney [,
@l kidne Y. urea

yeﬂu/afe the Waf%— fvfewfﬁvl "f 4»’()

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 mRINA a eventually led to the presence of protein a 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)

While kil injedded Ao & ;qu esq  eell 4 proless
v J Y i

Lyonnsoriytion T hucfenrs ond  Then  Aron sletion
!

(‘,\f)Jv'F/hs’Wl/. /X}ﬁ'(f‘, 'LLW{) ‘[L‘\(, faMhTIt; 0-(/!/ /:qu(/f§5 /‘q['%pj}-_ﬁ

division To form O{DLIA?A{(/V pell, s e eSinH, /P*er/h A

t

Con Lo Fovrd on 1k e prt i Lot

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

. new volume . .
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
E
)
>
(]
2
k=
[
M2
1.17]
= ==="7"7 frogeggcells
S 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)

The #mg eoq ctlls will (andergo  paitosis ard  paeissis

ceil division. Butn  withewt M)y the  Lrog 249 cells

pamber Ll $27] Theresst

(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)

j7V°7Lél/“ AN et a5 Ln  ehrymt 5,::4,4..13;-

L2 b Meméko\hg Joymai/m«l, L‘vhyz &h/&l/ge 7le Si2e

ov[ The ced i b e e

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

4%6% > h/zvtfafﬂf/q /f f/vg £99..Ced.s Lid Wﬁ/'//v)a(

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)

Soul(vowo, ovw,//usel r)'{:/ges-‘t.’w\ 14 6 pyecess ﬂm-t oLliry  in
7 ) 4

Mo th ThéTend aj, Stormn Ay

(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 A 5
Bean extract W J 5
Buffer solution (to maintain the pH) 5 5
Water (&) 0
(i) Explain the purpose of adding water to set-up 1. (2 marks)

Wetee gt st oo golnd # 6 contiv[ fet-oup
(

(ii) Suggest one method to determine th\_e/rate of starch digestion and state clearly the measuremen

taken to show theatg)of starch digestion. (2 marks)

Mvmﬁavﬁw\ 4 e szolle Mf;;H et @ ;Ife(/‘;[/[, {.‘w,

Ij the L'f[? M»';H s }fl}Mw 1L et ) c/»'ﬁw%‘oh

fﬁ Loﬁ}l«(ﬂ",

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

Amount of product

t Time i
The experiment was repeated with the addition of bean extract at time t. If them 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)

/&b/"”‘f “the it - (v nipnriing V/ ’//»{ £ “/7‘”"”‘”@%’[ )
/ f

(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)

7A€ gLty f/uh%ﬂl/b{/ N 7A@}/ﬂ il Zp a vy L Uq/btéaf,e

L/u ocd /ew / o / ’//Le »foert'm&w‘/’u/ }/"’”‘? s ,'(/\/or/w,a/,

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

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

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

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

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

/HMP’“MTWL ‘”\umwc’/t/): oo id fL-C )/ywh/w"ﬁl'"f;/ 0[-{%&141“,

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

MO"\;{UV\,V\S /H,\Q ’tﬁw\‘)cvutwb "K/ ’H/\{ I/\\'l,[\ﬁ,

o \/\A.,»\({»V(V\{) ﬂm l/\wm'*‘l\’{\g Ui '“,\{ lm'blv%.

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-10 10

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

(b) In afield 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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of dehydration:

100
80
60
40

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

Graph 1

\

\

\

AL

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)

tonTent . o/[{crw")l.

/ﬁ( i\ v\y\

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)

average level of free
radicals found in algae
under normal circumstances

0 1 2 3 4
Time (hour)
Graph 111
5 =
2] 4 -
=
)
£ 5
L3-p2
=
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)

Dutoyidevls  can  Stimulote  alsa  Fo  provtss  photesynthtss
- 7 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 (%)

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)

“\\,\L T\V\K/Ll/t(o\/\@ J(g(uu (‘,-/vul wl/\/iwﬁwt(ows (y\(ly(/l/t‘)}, Lu{lv

Tart®it 346?“ Weelo 4, bv

(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

B [« o0
o o o
1 L L

per 10° persons per year

[\
<o
L

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)

Vﬂ,\m/c e h-!;gg-‘f.{y*u H/wﬁ'«hézvrlpvﬂnt ”’—L‘ijff’ffs /} Varhalion

LUrtredL  avReye jrrum O%+b 1%%'“’) (10 To 2eld. The [owen
i £ j

inbettion Yofe bq{ M{%c\%r{ws E,-ﬁvw\ AR s in

Answers written in the margins will not be marked.
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119t I NHer vecinstedd  the  primary HeSpone ol

ik . ,
when the  ontinen ¢ infetd to Gur body. owr white Llwd cett

()Z{«&L‘(,r&ﬁvﬁ, 2o };/asmu ce ll o»nd WM::'M opdl, WAZI« /pﬁb/o/é’ /7»74,’4/fe»[/

memony b cells  yetognise e outisen iy -f/y and difPerecnte 7
l/—// e f@ﬂ"’fj(/h
I /Mmu tell e ) rodduct  tvn ffzwdy L more faﬁfn A a resed?, /Mv/b/e

con  against  Hepatdis B throwgh  yacination,

(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)

Voctination lprub;/c a _ prevention of i sease  buydeq
{

/n Cow.fvl:, )%

(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:
0O unvaccinated
1.40- WM vaccinated

=Y
Y/
£)% 1204
C) B
=
é’%‘ 1.00+
e Z 0.80-
g a
5o 0.601
.'g —
28 040

0.20+

0.00

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

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

[ depotitis b o o patheer thot Loan putste 45 Lrver cencrr,

RS /;eo,/a/e Lo varcinate aflm’t«fé /»e,,m////s B The (mftetion  Fatt

pL [iver corcer ;o lontr

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

10 hormone X
. 1,

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

Hermone X can Le/lp ,b}cum‘ P }"@31(4/0»'/? The J;?omw/ 2l

opeh _ or lose )reuqa,[cwé\} . Rt oCrovvé))«’f Jﬂ/{ymwl, hoymort X

}w/,o plont Pt )‘ej;u/ufc quard (el 1o ,mm% woder Lo

pnd. ConServt weter  fo  meintain the  peder  potontol o ’/,/Mﬁk/,

(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)

Plant l/arfﬂfy /9/ af o(rmdq)\t Cond idibh, 1/o-riedy BN hes th
0.8 Lol Frash imoss while venicty B oﬂ/y hos 0%

11 dedade +hat vy N con  CohSerie pavke Luater

7‘}104\ \/&vrie‘fj B due o S haass s o /vﬁam’tr.
/)ré “TLJ& VOVY"?f‘i /ér lw»lfﬁ 8 Afgl\-er /0W/ cr,ﬁ Achmo/\&/l/

7L0 C/”S-?, f}/ﬁ J?(u/vkcl cell  more Ikgél;{wh,f/(j ZLD ConSCr it 7‘A€

woley,

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-16 16

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

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 :

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)

/gﬁ 'flgpt’, A Pv//&‘n 5}’0»/715 ihheried %Ae /yﬁf/hafylpg f}nwf é/,ﬂ

/)'p//en quin ihvolee o fw/_ 75,;4 B ,’Mw/{mé the /p/.em{y’m

v ___hot invofee the torl. B3 lewst one oL therr /pawmilj

‘]JIMM“AQ'P& /nuu/w G -ﬁow’/, Thus 7he fﬁnoz@/)c’ vf Zhe

'po»he/af 5Aaw/d be .Aafenn%dt

(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)

41/)’)7@ %} 4

t4

(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 (%) O [T /U o %

Answers written in the margins will not be marked.
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You are required to present your answer to the following question in essay form. Criteria for marking will
include relevant content, logical presentation and clarity of expression.

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

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

Tor The cuttle 3nwfnq lpyuwésl, cott le ,(/u,/ b The j)nng where

Lorfain  carhen dimide | Pdder o{_/_ﬁgveﬁio‘r\ cand aggbylﬁioh there 3

o }o\ro){ Gorbian 1 c[ . tmission  fo ‘Hﬁ{ ()v?lPV\“,PL“".

IWhen  we  LohSume The meet 1 /0»1'/@8 wnmh/ [

f. u#lpm\f p ol .

Vegeterion, who s just feed on_plort. Plst dy put

¢mided /arﬁg Mauh?l 0,[ (Or  ps 7‘/16 C‘vﬁ/& olow to
the ﬂa?e [ 0[7%“""/5/;6:/(,

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

Stivmwlung

(®)

Transmission pathway

Aqovs

(c)

Comparison of the time
taken to induce responses

On the above diagram, write down the nucleotide sequence found in the opposite strand of the DNA

A ¢ gobe®

DNA strand “

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

DNA strand w

(1 mark)

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

(1 mark)

toa G:
nucleotide bases
A
(a)
when misreading happens.
(b)
(©

If this type of mutation accumulates over time in the DNA molecules, there is a chance that it will affect
the functioning of the protein formed and subsequently lead to tumour formation. Suggest which cellular

process this protein controls.

(1 mark)

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

(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)

P\S '(‘} Yrov}o\es ehevgj fo La!iw ‘HAQ kmd?ou{m‘c} 01[ lmif'ocLOhclv"w\

L)L'(LL i$ 'fo Prov}dg ehcrjy.

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

Verdilation

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

YQS nl Ub\o\.\()' :LQCO\\;:Q H’\Q ’ VV\OV‘MW‘”:_IU Pi"ﬁ\ff(}l(j Pc\-{l\\'v&b{ 0+

a_pland ol 7 Frow )aj(eu. 1o dl\'(\(ev DYy geun while 4h;,
(xl’i‘l\lbﬂ\ Z 15 added ’/'f A'H'C‘/{) ﬁq h-cff,,.,.k'uﬂ ”’,F —H\F
b(c.a‘f).
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4.

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

to the heart from the heart

capillary
network

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

— OSW‘bSiS AI 'H/e wefer Dbff.vﬁa\ i ﬂw Tiss tag vak w L?aLer

ﬂ\m 1 ﬂn( cqpr”&.m , {‘f 010e5 m{'o ‘H{ {q,)/ Aru hefww(( ﬂ\ruual. 0t hnoyis. |

Hqﬂ\VosTme pressure . A the Hooc}\ Pregsuve i Hm cmﬂ”o\vu

8; Ii.vgev '“\m,\ 'hmxe “\«‘m\s, ﬂo. moletuely goes ou"»

(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,OD(A Huu {lnnm P fS 'FYOW pr Mrf'o. \M\a‘«c\a Lms LigL I),oor)\ }‘vawc

Ah{)\ Imove hhfév}o\l) in ”L ﬂms move yna’rev"&l; bre ouJ{ Aue ‘fo

Ly&vosfaﬁb I,H’e;)qno. AH&« .fl/k Loo(A Lm g0 'Hﬂ'owL Mos‘f 0‘} ﬂt (a l,ﬁ,_'y

CAP”‘L\V

1
he{'wor!(, ﬁ% th(evialsVT\al l>ewune less ﬂ‘l«-s 'H! Maftvmlg qor«a Dh‘f

LC(O'MQ le«s ﬁM ﬂt l/mJ(ev«J; qomq info 11 move duwe o 05hosts

s B
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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
. . . Insulin is secreted from the organ in response to the change of
i) insulin
anerease the blood glucose level.
Urea s Tokew up fudo the Llvod ’erML
@| Liver urea lver and flo remaining  eroefes frow.

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

w\{Nl\ o 7hLluLc)ue; L\ovwouﬂ L\,\.'u,l\ I3 4 (('m\ 01[ !)vo‘fc'm
ank ol ivjedhon fle proter 1 glio injecked £, fle cll ke
n} ﬂ\e FVOQ.

J

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

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

the relative volumes (—————
original volum

1.5
frog egg cells
] with mRNA a
1.4
g 137
=2
o
>
(o]
2
=
D -
12
117
=== 7"7 frogeggcells
IR without mRNA o
1.0 - >
Time (min)

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

(1wl frou bethe 1o puve wifer

(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)

It will  increase fle relotive  Uoluwe o} He F\mg €49 .
e 1CVU(J4 e will 94row Liqscv vith pflfft'm @ ol ﬂg all

4 J

helnllrolug .

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

'”‘l {"’03 6531 La; ﬁfohh t) ﬂt L}gJe:f size th/{ ﬂ{ ["Vaj
Lro[(u. ot 0" ﬂé 934,

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)

Slivory temylage  would dg . I s because pancrentin Juite foes ot

fuly_include C\w\%\c\se but aly (arhohydrendy |, lipare , Professe which

wight altedd fle_guurecy of flo eperimend .

(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 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
() Explain the purpose of adding water to set-up 1. (2 marks)

70 waiufaEm a \m‘v\u(e ‘)ef\,ueek Sef ~U\!>I g .U. . Kea\ucp ‘HM l'kd'lvaw'\

Vaylaee fo make Hw Uolaime o“ ?Lwo set —p ﬂ\e Same.

(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)

Iodime {'esf. l]r "Jf TWM %vou,.\. \orouu Fo L[qe blacle re?re,iwf;

ff (bufc.'lw s S facL .
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N

Amount of product

~,
rd

t Time

graph, sketch a line to show the results.

experimental group fed with a mixture of starchy food and bean extract.

this case.

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

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

(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

(i) Explain why the result of an in vive experiment is more valid than that of in vitro experiment in

(1 mark)

er{)e'r'lh\m»f. MOYQ Sih‘(’m Jfo meau's ﬂ\'(gc:five !gJ‘I(ek.

i1 rebuces randow epver and fkprove; tle relmLthrj ot ﬂe

(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)
7L{ Hom)\ gﬂucose lCV{,[. 7Lt mite 'S LorAy vﬁgH l~'|“
ACLVCMQ ?4 Hw'w ?"4(&1 beu;«“jj Lorlted .
(e) Suggest how the amylase inhibitor helps the bean defend against insects. (1 mark)

e instets  camncd_fake o pH valve of fh onglare.
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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)

MI'CYOSLOQQ

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

70 lll\\;q A Cl(ﬁ"(\r ViSton D'{ ﬂx\ 0741tk .
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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
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of dehydration:
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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

Graph 1

\

\

It will

decrease..

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)
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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
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average level of free
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Graph 111

Level of antioxidants
(arbitrary unit)
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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)
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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
e
g 60
el
1)
=3
O
-5}
o 40
]
Aa

non-infectious
diseases

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)
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(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:
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With reference to the principle of vaccination, explain the relationship shown in the above graph.
(4 marks)
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(c) With reference to the information from (a) and (b), suggest the role of vaccination in the change of
disease burden in Country X. (1 mark)
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(d) The graph below shows the incidence of liver cancer among different age groups who have or have not
been vaccinated against hepatitis B in Country X:

Key:
O unvaccinated
140-. W vaccinated
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Incidence of liver cancer
per 10° persons per year

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

What can you conclude about the relationship between hepatitis B and liver cancer? Support your
answer with evidence from the graph. (2 marks)
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9. Hormone X is a plant hormone which is produced in leaves of plant P when water supply is inadequate. A
student detached some leaves from plant P and placed them in either water or a 10 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
i

~ ':'f/

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

Plant variety Treatment Leaf fresh mass (g)
Control 0.20
A Drought 0.18
Control ' 0.21
B Drought 0.08
Which variety will have a higher level of hormone X produced? Explain your answer. (3 marks)

Vﬂlr'(c’hj\ A LIt i Leco\u;g Ht lead Frel wass [ (JVougw ?h‘

V&Y'(C{'Lj H 75 L\ga\viey 'ku @ L\)\\'r(L rel)velekf« H\A Luvhohe X

Ip'oclmetl . Inove by H\e wMey fk {'71 1) ke{ﬂc ove '”nah 8

ﬁm; HQ \ueigu 4 l/\ea\/‘(ev.

Answers written in the margins will not be marked.

2024-DSE-BIO 1B-16 16

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

10.

In an investigation, pollen grains collected from a single flower were cultured in an artificial medium. After
48 hours incubation, they were observed under a light microscope. Two types of pollen grains with different
appearances were observed, as shown in the diagram below:

A _ B

O

X

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

types of pollen grains. 4 marks
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(b) If these two types of pollen grains land on a stigma of the flower of the same species, which type of
pollen grains will lead to formation of seed? Explain your answer. (3 marks)
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(c) 100 seeds were collected from the parent plant in (a) after self-pollination. According to your answer in

(b), complete the following table to show the proportion of genotypes in these seeds. (1 mark)
Genotype Homozygous dominant Heterozygous Homozygous recessive
Proportion (%)
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You are required to present your answer to the following question in essay form. Criteria for marking will
include relevant content, logical presentation and clarity of expression.

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

Discuss why the practice of eating a vegetarian diet rather than a mixed diet can reduce your personal carbon

footprint by referring to the biological aspects of the practice. Briefly discuss #wo other personal actions that
you can do to reduce your carbon footprint from other perspectives. (11 marks)
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END OF PAPER

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