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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, C.
(b) Structure C produces intermediates that are used in the Calvin Cycle. State the intermediates.
(1 mark)
NARP
(¢) The diagram below shows a simplified Calvin Cycle:
Key: L
€ carbon carbon dioxide
phosphate hE)
oo
Phase III '
Phase 1
A2 [ ﬁ
¥
sugars or starch
Match the three phases with the following reactions: (2 marks)
Reactions ' ‘ Phase
Regeneration of carbon dioxide acceptor ’ 11
Reduction of 3C compound T

1)
)
—

Carbon dioxide fixation
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2.

The diagram below shows the total biomass (arbitrary unit) at each trophic level in a marine ecosystem:

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 1: ’(\,f Ye Lxe . Imore T,\I,(!) ¢ O‘Q‘ CoahBiamey. 3 “'A (enalame

Reason 2: T\\c ()\\m\l')PT i 1S move

(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)

Recamnse e There ore exlinclion c&; 6\/\&\,\« s AOVE
enden \n\‘. Shile. ,

SeLa AD,\\,‘ conduamers. . il

_Then Fheve Wi\ hove  lees

YA Primiey (0N SIAMers
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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
exposure to strong hght

i
light stimulus .| receptors in neurone P |
"| theretina g
appearance of pupil during brain
exposure to strong light
circular neurone Q
muscles of iris ‘
__ Tesponse
\ radial muscles neurone R
of iris
(a) With reference to the above neural pathway,
(i)  state the fwo types of receptors located in the retina. (1 mark)
X vecesters
B) il
(ii)  state the type of neurone represented by Q and R. (1 mark)

dedon

(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)

{{{{{{{{{ N X\m‘\:\\‘gpup\\_me)\{ms\uexbg sh(;,‘)k\ K,_Wc
...... L lY‘(‘,L&\,b;YYﬂlASC«\tS 3~‘mw\\ve\mmé VO A; QX

W\\ASO\P( L..d\\ caniract .)' ’Y)nis oo I‘Dr‘eve\r:i lP<s

liabh e o TN The eve.
J J |

(c¢) 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)

The Lsseasmens s hol. terreel
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The following diagram shows a cell membrane and the movement of some substances across it:

process X process Y
a )

(b)

Label structures A and B. (2 marks)
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)

u(\" ey

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

HFQA
(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

|

Limen OQ* \_I\Yf:)? flestine

)
T

neies

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.

3 '::: oil
bell jar M
5 chemical X
. % initial mass: 2.40 g
‘ final mass: 2.49 g
bell jar N hY
ﬂ chemical X
initial mass: 2.43 g
final mass: 2.56 g
potted plant 2
2N SEN ol
"/

(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)

IE amount of water lost by the leaf
' D amount of water absorbed by the leaf

(i) How can the above set-up measure the parameter chosen in (a) (i)? (2 marks)
The chemice\ A g ?\AGPA infe  the Apxa_ T
....... thsovh ey veoar 1L mems  The o vfer LGl
SeomYoe Lo ot Lol flserbe & \o\]a AN ey Live

hewars — medysiuye  Phe . MOSS &%ai\\ o W N Phat

M\(\\C\\a\\tmxc&]\/\w&ﬁ [hertise. moye .
Mmiqgs
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(b) List two variables which have been controlled by this set-up during the investigation. (2 marks)

ﬂ/\o oil on '(:JA e 'tmib Oh A \n&\,uL\ end 'Hﬂ e \\O‘J}i
ih"}e\\ h) \—\;\( :

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

T\ne, r‘)nn.l/\(\dos th Jﬁ\ne MQas 0‘@» ('Jr\e\mficd\ A o0 Lell \‘io»
M s morve  Yhae '\f)n/\'i 9 LP\\ (-).n\r N, s the

cane) Lasion (s Fhe  Arowspivation  ydle ot lapcer

v

p
e\‘>'x dermis (s l«.-b\_ ey thaw hol ot Laphex. .. QP...i‘,A..g.Lm..h.

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

Theve fre wave  Stamaloc ob  Loyer é,x‘pi.&&rmi) i

Yhe <\>\ ey
(iiiy Propose one workable method to test your hypothesis in (c) (ii). (2 marks)
CPuE the e r&; in )Y)\A e Wt pufer . one  set

Answers written in the margins will not be marked.

apid evmiy
l/\‘\‘> AR _\/\(\ < vssine Yo LV ex 'Unr IM’>)>PY . Cib r)‘ﬁ\ey

oV ey ‘b\q: | a\dex. e&ei&ewm(s . ’b\/\e}\ mepsiare  The
| ww\v/\.‘“’\ o% Pherr Lidble ‘D\r' DAULE .

Answers written in the margins will not be marked.

2020-DSE-BIO 1B-7 7 v | Goontothe next pageJ>



Answers written in the margins will not be marked.

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

Vot

waste water—

water pump

air pump ~——t-

(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)

\_\\:"g,yor:.)e\,. Lexin % boctevia

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

T“ (& }d Lole w /A",,FY ‘(LY awn 't\ﬂ € ‘Y’\'s\_\_ ¢ \\\ C o‘\‘/\Mﬁﬁ‘.gA

Yqhx’bveinlﬂwh’b\eh\’ﬁrme,w\\\oohvc\rtc(\xb
N & Y ‘\"/ £,
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(b)

The air pump performs some important functions in this system. Describe these functions.
(2 marks)

(1) TX (W) Pb\mxf _b\\e, iy "\w the i\'s\‘ To L\-cﬂw.

(2).

It tav Implee ’“\c Lméta l“l{ﬂev have mete  ain

(©)

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)

Becavse  The Lk come® et ton much  fosd

cocidelaly pe Ahey esl the vl gmersh of

‘Q(\'Sg hedove . so "Y/\,\(\: \\{\_\ féﬁ,\(/ T A:'fz .
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7. The diagram below shows the life cycle of mosquitoes:

repeat up to a maximum

of 6 cycles
/’f—\
B—b—Pryv—rer— - — B~ #
eggs - larvae rest mate feed rest rest lay eggs feed

i H i { ! } e

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

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

mosn\'\,{\ko &i«#@.t\et
(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)

. Predptim.

(¢) 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 s —
S ~ =
\rg/ AR < without fungal infection
& N h
= 75 \ BN
g" KN ) ~
3 AN
=) N S
B 50 . R
& N~ 3
E \‘ -~ ~ S~
= N o~
E 25 Ik s ~1infected with normal fungus
2 = infected with GM fungus
0
2 4 6 8 10 12 14
Time (day)
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(@)

Using the data from the graph, complete the following table.

(1 mark)

Without fungal Infected with normal Infected with GM
infection fungus fungus
Survival rat Day 6 (%
urvival rate on Day 6 (%) C]O 35 5q

(ii)

(i), explain this phenomenon.

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)

(3 marks)

The hasa‘(‘,ﬁ,o Ve?éai the brocess  (ap 4o the
MBI AW & G C\Iw\ej Hhexetae o\X‘\\m\AgL the
CﬂM ‘Q\M\_n WS RVEN lase Ahe yv;mn‘\/xi"\:,u O, AT
U\l, e((\)C.Bs &6&(\ '\/b have IN \chr {\39 TSV O‘Q‘
mo.saia '\T 8e3. |
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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)  Why can anti-X reduce the amount of free protein X on cats’ hair? (1 mark)
Recatlase L\p{tcv ‘V\(\z e X eo\ T/\O c *9* 0od , h c,\ll

vill heve  the  anlibadies  on Vheir sa\\vav\( ............ & lands.

(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)

T\r\? })h\’\e 0424 L\\\\ \o\r eg\\,r L\\ N 'b\h tfv oL e

s

(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:

~ fed with . . )

e normal food fed with food containing anti-X _
~— pd h N4 ~,
e T~ P2l BN el
<

<

5 2004

&b

~ 150.

Q

a.

=

5 1004

2

a.

&

= 504

o

=

=

Q T

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 another reason to support team
member B. (2 marks)

Supporting reason for team member A: A‘tﬁze‘r Qe k \ N‘JV/\\ “’0 o A cantaihing
/ \ ! 3

NN , '\'/\\\e (ol /k\'\‘\z ’\ N ‘(‘ Yt¢ ?Vgﬁri\, X Py ﬂ&ACC«Tcﬂ,M

Supporting reason for team member B: D LAY inC, (9

O‘\j h—tt fYﬁe—ih Ny (e (xoao\{v\‘

Answers written in the margins will not be marked.

2020-DSE-BIO 1B-12 12

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

(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)

D(/\vih(‘a A!‘H;é\(yn’i lieele . ’V\w l,Je/fb,\t\f M(\\’:)né,
,\‘}M-ue\ﬂ :

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

The  Aiks oy h(ﬂ_ uot  Ho eat Ahe Lgps
AR ‘b_ 9\1 O AsY\n(Ss’Uc cal s

L
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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.
(1 mark)

[ | AuccGuccuaUAcaGcu ACC

UAC CAG CAU AUG CGA UGG

(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

Phe Tyr Cy§ [CJ

u Ser STOP | A

Leu STOP Trp G
E His g g
3| C Leu Pro Arg N 3
2 Gln £
b G | &
5} . U o
2 e Asn Ser C 2
S| A Thr e =
z e by | Ae |5 E

Asp g

G Val Ala Gly
Glu A
G

T\}V’ — (7\\(\ — \‘\,(« o \\\e—ﬂ = A\/(‘:\) - TV‘\‘O

(¢) It was found that the gene has two alleles. The difference between the two alleles in the underlined
sequence is highlighted below:

allelel: ... ATG GTC GTA TA[(] GCT ACC ...

allele 2: ... ATG GTC GTA TA GCT ACC ...
(mutated)

(i)  What kind of mutation is this? (1 mark)

Teons!oSien .

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)

The  allele &\a\,%e fram G Lo Gt il sl
the ,o\ro'tp ih IS {\{‘P‘tﬁ wdt o Trans l/ﬁ,e Q.
(iii) Individuals from insect species A exist in two forms, green bodied and l;rown 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

Credn
J

allele (1 or 2) would be recessive? Explain your answer. (3 marks)
(Note: Marks will not be awarded for genetic diagrams.)
A“e\e L !,AK\\AXL be  vee £34.4M% Lemmse, "‘/\_ne gkeeh
‘ookxi and  byeun Lnéul Blas hoar pllele Vbt
\o(\éw‘ Yool hoae  slele 2
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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 I1

Diagram

(700X) T30 000%)

(a) Under normal circumstances, in which structure of the female reproductive system does the
process shown in Diagram I take place? (1 mark)
............. \iomb .
: J

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

1X Con le'\ the 5\‘36Y\h~ S -

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

The (‘\'\\‘,(\WMSQW\L niambe Y os\r The dpermn s Gy

is ‘/Vlﬁ\\\l‘ fon 29 ‘b\n&“ ‘\3\nc>; {/\n\_ru‘ﬂngsoVnL C0nn L;‘(>
cavyech .
(i)  Briefly describe how identical twins may arise after fertilisation. (2 marks)

A‘\"c‘r —Q—P\'\,{\{sat\'u\ y I(/\.xe,Y‘é . Oxe el QViSinn ) ‘[7\\?
cel\ s {\\ \q eeme "'/l_ﬂ { & e\ icol ¢ e\\ , 'b\nth\\elre,
W b Tl Leﬂ_ Nised eon

Jo
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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.  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.

_ (11 marks)
(Note: Details of the different types of blood vessels are not required.)

Ouay . blagh  and  Cive m\gh\r\{ 5y Jem frelitole

‘he. ’Vamtf,ovl ot ax\’:ﬁe\n ,
b isN ; SV\(\.e _Ho\)é‘ N \/e..s‘._.s‘..e,\s have ‘\’/Le vili

7

K con inerense  the swbace  avea o the  blogh
o Adlee, /‘\‘ob; Phexe ove  the uater ‘Civw\

-Q—b‘(' )Y)\ne, Ploed  To 90-:5\( ............. '\/o F&ss’?\t\c\uﬁ\h *x
e Vne Fain ells e have  the  shek dislance

-Q oY JY/\\ e \n\ h&é 1o X)C,sﬁ’\-/\\‘b\/\%l\A\ﬁ—t’b\“c/\&\;Rf\.
0%‘ ’\/\(\e Lm ;\\,\ 3 e Ty pn )\‘:O\r‘ ‘V\ne ox\ldzje\r\ "?(\

_‘/\nP \;QE\.‘ :
/W\e, _ Oy\\f(bﬂ,\nﬁeé L\Ooé u(\\ —t‘rﬂ\nSl‘:Q\r“. {‘Mh\

the  poleries i Yhe  heart . Then it 1\

'Y,,\nf\m\‘mv’t Ta Ailterent ?a,»'\ 0-\- Yhe Lokx{ ,
el iade ’Y,,\(\e, liver . inteetine \‘\im?\\ L ete Yhen
i i\ PS¢ o hemyl 4 %/)\(\\ NN ST Phe,
bemd 1o five e oxyfen byain.
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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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