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

1. The diagram below shows the structures in a chloroplast:

(a) Using the letters from the diagram, list all of the structures that contain photosynthetic pigments.

(1 mark)
B,

(b) Structure C produces intermediates that are used in the Calvin Cycle. State the intermediates.

(1 mark)
AP
(¢) The diagram below shows a simplified Calvin Cycle:
Key: .
& carbon carbon dioxide
@ phosphate €n
o-0-0F
Phase 1
W C \Phase II € 7
o-0-0f)
sugars or starch
Match the three phases with the following reactions: (2 marks)
Reactions Phase
Regeneration of carbon dioxide acceptor % hMt 111
Reduction of 3C compound Phase l
Carbon dioxide fixation Phase I1
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2. The diagram below shows the total biomass (arbitrary unit) at each trophic level in a marine ecosystem:

shark

top
consumers

secondary
- consumers

primary
consumers

producers

(a) As the trophic level becomes higher, the total biomass of each level decreases. Give fwo reasons
for this phenomenon. (2 marks)

Reason I: heat 10535 througy rvespiration

Reason 2: LooA will ‘)'C €XCT'€'t€A as o3 feaces

(b) Sharks, being the top consumers in the ocean, play an important role in keeping the populations of
other marine organisms under control. It is predicted that the extinction of sharks would result in
overpopulation of producers. Explain how this would happen. (3 marks)

Spectes
It 15 becaus€ Sharks Are predators of ywan b {Tsh spese
C Secand oy Gnswnfrs )

n the Ocean. I& Shark < Qx't\')C‘thJ MoeR {Sh :L:lsecvérl

3 Cmguntef|

able To swrvive and roproé e and ¥ eats MO'e‘ PY‘Q/Y n

‘t‘\ﬁ \ﬂvher tr‘?h‘(‘ \f"e‘ OL“(\' 't\"e't?j«)re pn)t\u((’v} (o N ka.fm;me
gurive and har€ growth dnd developwent  wlimarely Iroding o
over o u lolicn
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3. The diagram below shows a neural pathway involved in the coordination of pupil size when a human eye
is exposed to strong light:

appearance of pupil before

light stimulus receptors in neurone P N
the retina g
appearance of pupil during brain
exposure to strong light
“ circular ——2eurone Q
muscles of iris
__ response
\ radial muscles neurone R
of iris
(a) With reference to the above neural pathway,
(i)  state the two types of receptors located in the retina. (1 mark)
cowe ceWs, rod celly
(ii)  state the type of neurone represented by Q and R. (1 mark)

Tpter Motor wewwn®

(b) Describe how the two sets of iris muscles work together to bring about the change in the pupil size
shown above. State the significance of this response. (4 marks)

when vk K Ag{led{&, the FHimulas ¢ s€n¥
theooh 41 op e w1 v o e bragn  whidy dransmit

back plectc fmv\ses inyhy by nennng 4o ‘to«gQ'\Q’fé artd,

Wk\(‘\\ &€ £LQ Circalnr sl €4 (;.,v\(‘. ‘MRO\\ muw5cle: v

egmR al\ewy +he pepid €0 consteict, o letting te s
\[\3\\{. qer\{?r/\\r«g gwe 24059

(¢) If someone falls unconscious, the response of the above neural pathway will be assessed to
confirm if this pathway is still functioning. What does this assessment tell you about the nature of
this neural coordination? (1 mark)

TES o cotle® TWR aNR ssment wN e w)y phetWRY
t\'\e \Q(r\,(’(\""\ /\S Wvo\wht“‘y o ,i't7§ a T{{\Q){/{wu\“’“‘f

astasm -
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4. The following diagram shows a cell membrane and the movement of some substances across it:

process X ~ process Y
" 2 channel protein

i

Phos ?h o\’lp’ld

(a) Label structures A and B. (2 marks)
(b) X and Y represent two different processes by which substances pass through the cell membrane.

(i)  Give one digested product which is absorbed through process X in the human body.
(1 mark)

feming 0. c4d- 5\\/(@”\

(i)  Give one digested product which is absorbed through process Y in the human body.
(1 mark)

&mino a§q

PR P,
(iii) The digested products absorbed through process X are transported from the small intestine
to the heart. Complete the following flowchart to show the vessels involved in the transport.
(3 marks)

Lumen of small intestine

|

Vil in the lacted

! lympth Spscer
Y prtre— e

\ 4

6+ Veha Cavaf

A4

Heart
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5. The diagram below shows an experimental set-up used to compare the transpiration rates of the upper
and lower epidermis of the leaf of a potted plant. The set-up consists of two identical bell jars placed one
above the other with the leaf of a potted plant in between. Chemical X was placed into the jars to absorb
water vapour. The whole set-up was made air-tight. The masses of the chemical X in the jars were
measured at the beginning and after five hours.

oil

bell jar M
™~ <
5 chemical X
N\ > initial mass: 2.40 g
~ & - 2}’0 final mass: 249 g ¢ r"\
bell jar N Y ﬁ |
, chemical X

initial mass: 2.43 g
final mass: 2.56 gy \.’)

potted plant

oil

-----

(a) (i)  Which of the following parameters is used to measure-the transpiration rate of the plant in
this investigation? Put a ‘v” in the appropriate box to indicate your choice. (1 mark)

d amount of water lost by the leaf
I:l amount of water absorbed by the leaf

(ii)) How can the above set-up measure the parameter chosen in (a) (i)? (2 marks)

As 4Wwe Stowmato, 0F the \-COHQ,S of tWe Po't‘t%& ?\m'\t 0 peNn

Answers written in the margins will not be marked.

retBe
On the Rt sueta® p gad ek and g hotR -
TR o 6sR Ky (ompot T e of ummpation ¢ &

MyRe and yvitom oty o6 21 \Ranky
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(b) List two variables which have been controlled by this set-up during the investigation. (2 marks)

W&Ch’?")’\(%\ )(a nd ”‘M()“"t 0+ 0/\ ‘

(¢) (i) Compare the changes in the mass of chemical X in bell jars M and N. What conclusion can
you draw? (2 marks)

T —comport £he i@ oL trapspiration 0F wpptr and borts

g T, Lr Cher of pass
‘ ww e Pas®mpn I3

vy
WR Can Find out RAt chenicrlx Tnthe bottem heve Clpmgl

Wh{1Q 4o Oninieal X ok the app®e oA £t MR leaves hay aw intCase of p g

(ii)  Suggest one possible explanation for the conclusion. (1 mark)

wate v that exT the air space et fvapemte Tato the
chenica | X ns51de ‘D-Ql\ dav M

(iii) Propose one workable method to test your hypothesis in (c) (ii). (2 marks)

Toke aWwany e of\ layef
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6. The diagram below shows a mini-ecosystem in which waste water from a fish tank is used as a source of
nutrients for plant growth by making use of the interaction among fish, microorganisms and plants.
Adding fertilisers and periodic change of water are not necessary. This is an eco-friendly way to grow
vegetables and raise fish for human consumption.

clean water

air pump ——{}:

(a) Ammonia, a toxic substance, is the major waste product excreted by fish. Ammonia in waste water
from the fish tank can be converted to nitrate, which is required by plants for growth.

(i)  Name the bacteria involved in the conversion. (1 mark)

¢ 7/,
kN v kenta,  decomposet

(ii) Describe how plants can obtain nitrate from waste water and make use of it for protein
synthesis in their leaves. (3 marks)

Hhe e atl oace -V\‘S'Uj Converttd Lvom amrounivm (’ah\’ouf\d J&y

ond B S WAl enter < oot o4 the Nant

and WSW\: though xy\em \n/ 0sMos\y all 4ne vmy

Answers written in the margins will not be marked.

te the ‘”—A-ﬂ%-e adscent. cells  and {\“u\\y g\uWW\ O\JK

Ahe €€ lRavks (v proto protein oy wkhes s
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(b) The air pump performs some important functions in this system. Describe these functions.

2 k
Oxygen  (optent (2 marks)

() ‘intreast veepiration Tate fop fish

() ® ympreve wattr qualiry
! /

(¢) If double the amount of fish food is added accidentally, some fish will die a few days later. Based
on your knowledge of the cycling of materials, suggest an explanation for this phenomenon.

(4 marks)
The—espuwswO—recrré—less availablo—qy f3 Y
' AS
Cmpt® for—Lood o Ao wS 44€ (yclihg of matgriod

tfk\o@& lowg b&vZed 6¥ 4ml , TL 4he ‘F{)\\ Tod U5 ad W4
o -!'-Q(l(;e_;

“tn a\(\om\)\-Q} the “Seditant® Camect b€ absubed

by plants @ fp & Shat eqed o4 <7 whie b
V4 ¥

vl coplmolated KAT cVPan wate ¥ FouvCes fov

Fish L ended wp dysng as the tontc Substanrds
7 \ 7 4

A ((u e XEFRY 0K, thosr bd
'\ﬂ}’\ée V4

— Coewp?te £or {{sh
eCoU A‘
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7.

The diagram below shows the life cycle of mosquitoes:

repeat up to a maximum

of 6 cycles
F—=b—Py—re— - e~ A
eggs larvae rest mate feed rest rest lay eggs feed

L . L : i ! i

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day7

(a) Give one example of a mosquito-borne disease. (1 mark)

€
pengw ! W}}{ ’r

(b) The Food and Environmental Hygiene Department introduced a fungal species to control the
mosquito population in Hong Kong. Mosquitoes will die in a few days if they are infected with the
fungus. What is the ecological relationship between mosquitoes and this fungal species? (1 mark)

? AT 3itAS™

(c) To make this fungal species more deadly to mosquitoes, researchers produced a genetically-
modified (GM) fungus which can produce a toxin in the mosquitoes. The effectiveness of this
biological control was examined by measuring the survival rate of adult mosquitoes over 14 days.
The results are shown below:

100 e
SEEY, S =
n |2 ~ N without fungal infection
g | A
£ |75 < o~
:Os" XN ) S
8 S
g1 . AY N
G 50 L g - ~
L ™ ~
‘('é N
- -~ ~ ~
= T~ o~
§ 25 B R S ~ tinfected with normal fungus
5 —==infected with GM fungus

0
2 4 6 8 10 12 14
Time (day)
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(i)  Using the data from the graph, complete the following table. (1 mark)

Without fungal Infected with normal Infected with GM
infection fungus fungus
Survival rate on Day 6 (%) q 0 (25 ‘ 50

(ii) The GM fungus but not the normal fungus was able to ‘wipe out’ the mosquito population
after several generations. With reference to the mosquito’s life cycle and the answer in (c)
(i), explain this phenomenon. (3 marks)

Je1s because Gri—Fuwgns Greqehe't’m“y modiFied Jfunqus

Can ?udue huj—
con fnfect 4 f‘\osqut\oej move -e((f’cﬁw?l] ) Tt s+ 2

Wbtoﬁn’-ﬁ
“wore~—tok< 0 wosquito®s. Bnd with vek-eue to “the

v

hoSqwﬁ/Os iee Cycle the M ‘Funj‘ij 15 ™wwduced g Da,o

attn
the moSquitos ane k’l\ed €even at vfst and ;Za;gj
THRey 8o the most o4 The wother mosquit0 that ase aso.,t

“<hd m

to la», 2995 are also ki{lied along with Tt eifeetnily
tansport ¥d
becaunse the Loxin are corverted to other mosquitos’ bod y

Jufing wERE anl «;«eeamq TheS V—tﬁn;*z; leadias To o Targe

‘ lo er
Jecknt 0 mosas{€05 5 b Ve 0k s ey e 1o 1
grodui® o-?%vﬂ“‘bs
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8. Some people suffer from sneezing and coughing when there are cats nearby. These unwanted immune
responses, known as allergies, are caused by a protein X secreted by cats’ salivary and sebaceous glands.
When cats lick their body surface, this protein X is spread to their hair. Protein X can accumulate in their
living environment over time.

(a) Recent research shows that the amount of free protein X on cats’ hair can be reduced by adding
antibodies against protein X (anti-X) to cat food.

i) A ), can anti-X reduce the amount of free protein X on cats’ hair? (1 mark)
Wt - .
WMB e adle to kW Vwtetn X \>)‘ brealc ing
Beo S gat

(ii)  There are no proteases in the saliva of cats. Explain why this is important for the success of
this method of reducing free protein X. (1 mark)

becaws@  probeehs T theress—secil proteases TSy av@

obte <o (,WN'Q'{' Y‘otQ\h o P® ?-t,'\ée &hé‘ to ¢m<n0 {'ov reSabasor P’me
Thote Save R TTWSEAND piokeaRy NS RNGe Awper tAnl Tiores 5" o ek proters "’t"m

a9
(b) In the research, a group of domestic cats were fed with normal cat food for 2 weeks, followed by
cat food containing anti-X for 10 weeks. The amount of free protein X found on their hair during

the research is shown in the bar chart below:

e fed with . . .

e normal food - fed with food containing anti-X

— < h NG >~
-h .~ N ”
<

<

S 2004

:

g 150

Q.

=<

5 100

(=}

g,

£

=504

o

I

=

=]

E 0

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

Time (week)

(i)  Research team member A thought anti-X was effective in reducing the amount of free
protein X on cats’ hair while team member B thought anti-X was not effective. Based on the
bar chart, give one reason to support team member A and agwthe?w rfason to support team

Ced vth cm'ta i
member B. Aowes"“ tat '5 (2 marks)

Supporting reason for team member A: -(\r\e coas hah \Q 9 Ytoten X on  their
&“ rQ m\\'{.\-\’. wee r)

G AW 0‘r \\m\’r c«h‘mﬁé wik ﬁﬁmwt‘\ nor ma {'ooé

Supporting reason for team member B: g T\'\’G pr 0t€in X 1" Ym0 £ hair .
Mht o4 wrendd

0 R Jomes T gty aue (/OV\Sb“\'t\y cho‘anmq 3 anth -X b a We

<0 c',u‘wQSS Yt/
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(i) How would you modify the research to confirm whether anti-X in cat food is effective in
reducing the amount of free protein X on cats’ hair? (2 marks)

kY

(c) Based on the information in the introductory paragraph of this question, suggest fweo limitations of
this approach to reducing allergies caused by cats. (2 marks)

The cat can STl causes 50€€z g and coug hing Fonr
faly on  UNE greand
SUWMmL ‘?Qﬂ) Was € cat'’s hatr con t '

ar Stk 4N oth P meker @] on flowing n The aqr
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9. The following DNA sequence shows the coding strand of part of a gene found in insect species A:

... ATG GTC GTA TAC GCT ACC CTG TCG ATG CTA GCT AGC ...

(a) Which of the following correctly shows the sequence of the mRNA corresponding to the
underlined sequence of this coding strand? Put a ‘v’ in the appropriate box to indicate your choice.

[0 AuG Guc Gua vac Geu ACC

Mf UAC CAG CAU AUG CGA UGG

(1 mark)

(b) Using the following codon table, write the amino acid sequence of the protein translated from the

mRNA in (a). (2 marks)
Second base of the codon
U C A G
8]
Phe . Tyr Cys C
18] Ser
STOP A
Leu STOP Trp G
_§ His Ié .§
S| C Leu Pro Arg S 8
£ Gln &
) U o
Q e Asn Ser C z
S| A Thr reu =
'E Met Lys Arg G —E
Asp g
G Val Ala Gly A
Glu G
P T8 ew Dhe Tyr vy lew Tyv Arg Lew Tyr C¥5S

Met, Phe TrQ Lew 67/5 sTo? phe Try Try v

(¢) Ttwas found that the gene has two alleles. The differénce between the two alleles in the underlined

sequence is highlighted below:

allelel: ... ATG GTC GTA TA|J GCT ACC ...

allele 2: ... ATG GTC GTA TA GCT ACC ...

(mutated)

(i)  What kind of mutation is this?

(1 mark)

Answers written in the margins will not be marked.
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(i)  With reference to the codon table, describe how this mutation affects the protein translated
from this gene. (3 marks)

(iii) Individuals from insect species A exist in two forms, green bodied and brown bodied.
Individuals with a green body have only allele 1. Some of those with a brown body have
both allele 1 and allele 2 while others have only allele 2.

If the body colour of insect species A was only caused by the mutation of this gene, which
allele (1 or 2) would be recessive? Explain your answer. (3 marks)
(Notewlillarks will not be awarded for genetic diagrams.)

As S(recies g only has allele 1 while bown bodied have
both alete Lond2 or On\7 2. 95y OHspry offspring ot thew

‘{ tQay

Wi\ etenst cov‘)’ ont a\\ele me fthf brew bodied spebtes A
ond  theie LR brown bod ed species P &h% frder heterozygous

efod U nder hetervozyguws cond Ttun only the dominant (hamcter
a5 Shown . Theetne allele A s v ece shv €
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10.

Diagram I shows a photomicrograph of human sperm and a human ovum during fertilisation while
Diagram II shows an electron micrograph of an enlarged view of human sperm.

Diagram Il

Diagram 1

- - Pt LIS
(700X) (30 000X)
(@) Under normal circumstances, in which structure of the female reproductive system does the
process shown in Diagram I take place? (1 mark)
Wker

(b) With reference to Diagram II, what is the significance of organelles Q to the sperm’s function?
(1 mark)

o pwvﬂée thro)7 fov SPRY m o hove“&i‘;wﬂm

(c) (i) Explain the significance of the chromosome number of the sperm and ovum to sexual
reproduction. (2 marks)

The  chrowmosomt pawber should he 4he same ot 3

or g)th'(,’\(,. probiem oy occn Y , Ly ncon p \R down SYMéfW\Q

(ii)  Briefly describe how identical twins may arise aft vé femhsatlon (2 marks)
awy
M’Qr Ler€UWgakion | the zyquett 8 l"'\*-vé—e-& wto 2
WASR

Answers written in the margins will not be marked.

2020-DSE-BIO 1B-16 16

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

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. Our body systems are highly specialised at various levels of organisation to facilitate the functioning of
each system. Discuss how the adaptive features of the human blood and circulatory system facilitate the
transport of oxygen. Your discussion should cover adaptive features at cellular, tissue and organ levels.

X yalves X Seminular X Lume p (11 marks)
(Note: Details of the different types of blood vessels are not required.)

FOY‘ Ce“w\(kr ) red HGO(‘ cell @  qwn Hconcowf/-lijc

Shape | this allows them €O to have pere SyacéS fovr
' exce l1ort

‘no\emog\o\)’u\ which ave oxclient ox yg€h (qrier._ The 'tramg})art

of oxygeh atl eteectiv€ o« S red blood cells can et L?

-tray\gpui'(fé ‘through blood s4ream and orrs arrsyed to

A’\.H/-hen'ﬁ ?%—'té——u'O\rqanS ot Aﬁ#%"@ﬂfl Pav'ts 0% the Lud/’

ey 4v0 (Aegttypum pid—by—eEl ventricif
4 1 l4

They ae FUstly pumped by o4t vertiictes +o
' 7 artevy U organs
ottt a then end wp at Jiéferent ot veeteria, and
STWeE T WS RRFRRE Y TRED d
leares gt yon the velns ~Whieh torrs Jeoxygf nutel
The biwd
Pood , 3 antves €he tght atrium by through

vena cavat and As able to turn back to oxyge 1 aXed
L nter

once % —-P—écS’? through the l“hgs. w vth yllmona-] oxrtf?'J
Wtmattly feaving ‘og pulmonary vein and heneg t a
hew Cycle degins,

' B B\oo& cwenle
~ ety ta ke the lower pavts s & tle b J)/ a5 anevanp-

tien W tle

Answers written in the margins will not be marked.

2020-DSE-BIO 1B-17 17 [ Goontothenextpage »

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

T Rer AW KAi3ut . The b(oaé pressuig A4S able <o Pushy

out wseful substanc® 1TK€ oxygen {o +we body cel|

forming o twowe—HGd Howerfr the ted blad cell and

Lloaé pletelets we to ‘wﬂﬁ % iz& Tto—pass 5o ‘U\{7

Cant puss theoagly 5 Forming o tUsue flatd . T n exhge,

‘\néy (€\\ wowld o lso ve lease Carbon daexide o +thQ
!

Wood Stfama which Ffuther enhances e ¢ Tctney

Y
7

0-(— OX\/(TQ/“ ‘t\ranS‘)v‘f/ i huwman.

Theeto e 400 featurts AN human bloed end Givguiater y
0V rhle @ 7

oysam Sacileakey I trovtperl ot axygen
I
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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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