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SECTION B

Answer ALL questions. Write your answers in the spaces provided.
1. The diagram below shows the presence Of gallstodes in some parts of thé@n:

gall bladder
with gallstones

duodenum

gallstone

bile. wlt

(a) Label structure A. - (1 mark)
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2021-DSE-BIO 1B-2 ‘ 2

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

2.

The diagram belpw shows two adjacen@s/éhen a nerve impulse arrives a@, the amount

of neurotransmifter W-at location 1 increases. : T“ k A)

c | T (i
" \ A

neurone 1 &, "evore C@ AgAf )

oledt

neurotransmitter W i
<
Ip
NS
i terminal X
terminal Y S ermina
location 1
structure Z

(a) Name structure Z. (1 mark)

S\UVW\DFC_ ' Q{/\qb
o

(b) (i) Neurotransmitter W at location 1 is released from one of the terminals of structure Z/Which
terminal (X or Y) releases neurotransmitter W? "l mark)

7} m ﬁ’lé‘\) X

(i)  Describe how the neurotransmitter W a@can bring about the/{ransmission of nerve
impulses at structure Z. (2 marks)

The Formmel  reluse, newrstransmitter W)t locofron i}

t travel ‘/%rot\)gl’\ Lhe. ofher . sde 335 Torming

ond bind i The mfﬂ}f S the  Temroas]

‘ﬁ? @@,ﬂcﬂk& o electric impumle_ Lohith IS rerve Timplug
dJ ! gl

(¢)  What is the @e of the process in (b) $6 the transmission of nerve impulses? (1 mark)

”Hdi) 'f.’m/\x’oa('( x? fghé‘\{ﬁ /f\ ﬂlL s (Ejﬂem.

Answers written in the margins will not be marked.
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The graph below shows the total @al area}nd the(rate of blood flowyof @

of blood vessels
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(i)  Describe the overall relationship between the total cross-sectional area of blood vessels and
the rate of blood flow. (1 mark)

(/J}/\L/\ M ﬂ*ﬁ' Cross ‘S&JI\DV\KI Qréa ﬁ”\a&se ! rale
o(P ol dlow 0[6(11' X

(ii) Explain how the relationship described in (i) can facilitate the material exchahge that takes
place in the capillaries. . : (2 marks)

LJhen A To't&( a05)v5€dcbm' AYCon  [NCIEeS8 , T‘f Cﬁm

A (/{QJ/\}L C&D!NC’\NCS V]OTLJO(P\ /4 ﬁé&? C@V}/ﬂ/\(—fwj%ﬁ
QV&OQ raunt b@jjud&vx qu”ﬂwzc,s “\V\Ol\ f/?ﬁt QDZU\IK’( o&u/a\&
'ﬁ\ﬁ &{ld%ﬂb&/om an 74/!&7(?,/0\[5

r( VOXS Deopex! f; ......... 77«}4’/\
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2021-DSE-BIO 1B—4 4

Answers written in the margins will not be marked.



Answers written in the margins will not be marked.

(b)  The following schematic diagram illustrates a apillarynmr

arteriole

body cell

With referenceMg two_features of the

~

k and the asspciated structures:

capillary

venule

lymph

the importance of these features to the matefial exchange in the capillary netwo

vessel

illary netwyrk illustrated in the above dj grar}[xplain
. (4 marks)

Features illustrated in the diagram

Importance to the material exchange

/’\{jh[ branched ; MSQ ymjm'[d nooa, STQ,Q[) Concentralion
&\P:’/ Z\ry Nefruork, ﬁm’("@”rf belesin Heod and t3sae OZZJJ‘
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< o \ly v Mol me
Bl rmi:zxm/ et cheinst .
Answers written in the margins will not be marked. .
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4. Glycogen gnd Qisaccharide named trehalose are two common types of energy reserve found in_jnsect.

spec1es An exp}‘rm’fﬁh was conducted to study the energy-reserve used for flying.in this insect-species.
ee groups of insect species A were respectively injected with equal volumes of physiological saline,

an _inhibito alose-digesting enzyme and an inhibitor of glycogen-digesting enzyme. The insects
were then stimulated to fly until they were exhausted. The Hlight time of each individual was recorded in

the following table:

Solution injected Samples of insect species A Flight time (s) Mean flight time (s)
1 150
o 2 138
physm!oglcal 3 168 165.6
saline 4 210
5 162
6 42
. . . 7 78 i~ v
inhibitor of trehalose- g 114 g b.2

digesting enzyme

9 90
10 102
11 132
inhibitor of glycogen- 12 192 [ é |
digesting enzyme 13 174 3 L2
14 162
15 156

(a)  Complete the above table by calculating the mean flight time (to the nearest 1 decimal place) for
the groups injected with the respective inhibitors. (1 mark)

(b)  Withreference to the@mer?ent, what conclusions can you draw from the data? Explain
' (4 marks)

your answer.

The cim_ & T 6><Deﬂ/n£1ﬂ 6 il The eneny  psers

o Mg et used v o The nsect r&s@%# Trehalose
for GD 5 the contlusion’ 45 in The Wble [t Shouss
The, maw\ dlet_fime o The c%secj hove o %mcfamrr
O(JOD Lohen %L mlﬂw?‘or g frd}o\/oSQ dastivy em,wte /Z”‘ﬁ%
ﬁ’kﬂ f/l 4&9T/ oG d 45_(9(@(30, ﬁ %[S

ww( OQv n /es> ﬁ/vm
\$IU‘"

Oﬁ/wf +,00 WQ(DML{' Shm,) an\/n 0{/0%@4&4 jo #tw Msw Le.

magpendut to The enesy rRserk e H fg”
(c)  Among 1nd1v1dual insects, suggest one difference which led to different flight times w1th1n each
group. (1 mark)

S 8 e Msecf

Answers written in the margins will not be marked.
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5. A student prepared cells of an @ for obsewmg@cn under a @

(a)  What type of cell division is likely to take place in the root tip of an onio Explam your answer.
' (2 marks)

/“’f{ﬁﬁ( Cd/ ﬂ[fufsfom /}S No. Sexuel 1 Qbmﬂ[ﬁ«zfﬁioh
CLUY (N P”OOT vOQ mfﬂuﬂma( \g Qdmdﬂ C@// IV\
—there .

(b)  Suggest one necessary step to make the chromosomes observable under a light microscope.

(1 mark)
A D(ﬂ{fr\j Suttable. U{y@ sr  indiealor

(¢)  Some events of the cell division are randomly shown in the following photomicrograph/

ﬁzﬁf&:&w
N 5
»
£

b

(i)  Starting with photomicrograph W, arrange the photomicrographs in the gorrect order to
show the sequence of events in cell division. (1 mark)

(ii) A normal onion root cell has_16 chromosomes. Complete the following table to show the
number of chromosomes and chromatids in photomicrographs Y and Z. (2 marks)

Photomicrograph Number of chromosomes Number of chromatids

Y ]é O
% Q 32

Answers written in the margins will not be marked.,
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6.

(Alo

@?s a pathogen that m@s Research has discovered an(tigehnresent onthe surface
of pathege

X. Using recombinant DNA technology, antigen Y can be produced and serves as §

to induce immunity against pathogen X.

(a)  Explain how the injection of antigen Y can induce immunity against pathogen X. (4 marks)

Aﬂ‘tlcom \l) W ! 3 Vb’f 1/\91 VM\'PMI ‘[L huﬂ"‘U/\ ny I, Mooy

boAY The MU ‘S;/(%fem ditidt Ledn odly, " - \f

L= 4 7

ad‘/ruad(a m F) ll in_ it Blosledl /r,;in//, mp A

C-LU lul WLUY\NEC 774L WATIM% Y

H/\ua\smm oCunr , 1t il W\%&/«T‘JQL/ ‘f Ooun Pf’oo{wc(
[Am&r alouwnl cﬂe MT/M(\/ T /’Ldor

(b) Other than the use of recombinant DNA technolog suggest another way to produce a vaccine.
z (1 mark)

Fxtred mﬁboa(y drom _recovered animel._.

(c)  Refer to the codon table below, answer the questions that follow:

uuu | UCU UAU Tyr UGU Cys
)JIL% ucc Ser UAC Ugc S

UUA UCA UAA UGA codon
\(IE[‘?G Leu 0CG UAG STOP codon UGG Trp

CUU CCU CAU i CGU

cue Leu ¢ec 1. Pro gii % Arg

CUA CCA 2

CUG CCG CAG Gh - ZTGo

AUU ACH AAU Asn AGU Ser

AUC Ile ACC AAC AGC

AUA CACR Thr AAA AGA

AUG Met  (LACO AAG Lys AGG Arg

GUU GCU GAU A GGU

GUC Val GCC Al GAC P GGC Gly

GUA GCA GAA Gl GGA

GUG GCG GAG GGG

Answers written in the margins will not be marked.
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P RV R TS

(i)  The starting sequence of the c@ of the gene which encodes antigen Y is shown
below: uy A

ATG GCC ATA AATTGCTGT ... ... ...

Referring to the(codon tably, write the corresponding amino acid sequenge of the codin
1Q acid seq g

strand shown abo (2 marks)

_Td" - A re = Tyr = Leg. - The - Thy
d J

(ii)  Over the years, mutation has occurred in the gene encoding antigen Y in different strains of
pathogen X /The variations in the starting sequence of this gene are shown below:

original strain: ATG GCC ATA AAT TGC TGT ... ... ...

strain P ATG GCC ATA AAT TGCTGC ... ... ... M
strain Q: ATG GCC ATA AATTGA TGT ... ... ... Y&

strain R: ATG GCT ATA AACTGC TGT ... ... ... T 4 0@%

N
One of these strains hag the ability@e who have been injected with the vaccine
containing antigen Yﬂv ith reference to odon table, which strain (P, Q or R) will that

be? Explain your andwer. (4 marks)
S’{/Vaxlf\ Q | AS .&\:p'{?/ e mula lon Thﬁ
mawtaled ‘ﬁ/\ple{ coole il prosduce ﬂ/ (e 2 et
’IL‘uD& OCP M/HQ ol S f//ué ﬁeo%/l/,e rA/l”
bt Of(ﬂoip erent dmw« Bﬂﬂhfa Tha c\/\T\q o ey
=0 K\AQ\V\PQ_, A @’—VUCTU\(/( So W %WKAM/
SuStem Ca\mm'( (d@ﬂ#}u T &Oam _Jo e
%@%{f vaccfnaled]. QTF/( @T IVWAKKIO,A

Answers written in the margins will not be marked.
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L

7. (a) In flowering plants/environmental stress (i.e. under adverse conditions) in general can induce
flowering/ Explain Why this flowering response can increase the chance of survival of flowering
plants. (3 marks)

71/\0 rﬁsw%r\o Conl\ h@lp S&aﬂ{ of 7%9, om'f Q/)}wu(

DQ/Cﬂ/L@V %\)O\JH)VUW\ 7% Slress D\Vw\ qmw/ O

/
A h‘(’ﬁ@«r J)a\(ﬂ U%L/J&F'N 4/&0 ijUQ/fUQ, ﬂLQ

QUUJTF l/’\ rW\éj(DV\ | Caun Qjﬂ/zou,\/ (,,J}IQJ’\ 7%1

STress (s eone .
J

(b)  Recently, scientists observed that bees cut tiny holes in leaves with their mouthparts (as shown in
the photographs below) but did not consume or transport the leaf fragments:

It has been hypothesised that bees induce flowering by imposing a mechanical stress on the
flowering plant test this hypothesis, three groups of tomato plants at the samg developmental
stage (without{floral buds) were subjected to the following treatments respectively

L. Bees cut tiny holes in leaves (bee damage)
2. Similar holes in leaves were cut by using forceps (mechanical damage)
3. Intact leaves without treatment (no damage)

The time taken for flowering of each group of these tomato plants after the respective-the-treatment
was recorded.

(i)  Ifthe above hypothesis is correct, what would be the predicted results? (1 mark)

TrEMW\QA/\T 1 &mﬂ( 2 f/\)lﬂ QCLAY 7M ,/\/10{(/(1&

Howtrin, Lihile, 2 eall nat.
J

Answers written in the margins will not be marked.
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(i) The table begtow shows the time taken for flowering of these tomato plants after the
treatments;

Bee damage  |Mechanical damage No damage

38 56 70

Average time taken for flowering
after the treatment (days)

With reference to the data shown in the tableﬁcuss if the data support the hypothesis that
bees induce flowering by imposing a mechahical stress on the flowering plants. (4 marks)

7%@ o(ﬁmﬁ\ Cormnd, §uu>mff The h ubcﬂ%esR /45 ﬁ#&o
hog //\@Io nduce. OQQ\/J@HN b\/ /mp/osz\w Wc%ow\cen 575/@,3
e v@m’( o bes c{&nﬂw\é& gmw( m\Z)C/lW/I'C&\ /;(ovvwﬂ
Should  be  sanilar Stanle ﬁ\&\f havl & /wc&

olakferent of M W@t so e cannst dedele

_ﬂ\Q. beg, @hlu lﬂld( /)Aﬂf}w\mfm @40\/1/\6\4’9\ t
plaat G N domest NI

0{0\m Yo x_sﬁ‘g/u 4 decrpese A ﬂ&w OVD FodCring

() When bees establish a new colon?éey will inflict more leaf damage to the surroundm\ch})wering
plants if the colony is in an area*with insufficient supply of pollep/ What is the advantage of this
behaviour to the bees? (1 mark)

,/ oS Suo{)(q & OlDoo{ as /l\mdud?/\p
(’7E(m/€//i(\a MH [Neyeest Qm/ojol/\/ KIS /PD//M\

J

Answers written in the margins will not be marked.
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8. The table below shows the average blade arzAlade thickness and thickness of t@sop Il of

leaves collected from the upper and lower régions of a tree species:

. Average blade area | Average blade thickness Average thickness of
Location of leaves 2 .
(cm?) {pm) palisade mesophyll (um)
Upper region 62 177 45
Lower region 72 152 33

(a)  Compare the average blade area of leaves from the upper region and that from the lower region.
With respect to thgrdifference i@rea, suggest one adaptive advantage of the leaves from
the lower region/ (2 marks)

Ubnpr {epron }\C\\/L [ws INAZrN LJWQ /b\,ﬂfr
Iy The
pLpfn }\owe paare  Arla To MoXimi24 . ‘Aa)»wb

bﬂg: Qun ! l Q"\T et

(b) (i) Compare the average thickness of the palisade mesophyll of leaves from the upper region
and that from the lower region/ (1 mark)

AU/V/%/ rﬁﬁom hes  Thicke, /M/iseble paSephiul]

N

(ii) Between the two types of leaves, suggest one possible s@rence which would
lead to the difference stated in (b)(i). ‘ (1 mark)

T o~ absdb  pore LW\/GW o
Lontor T suudece_ pcts /3 N e

(iii) How would you confirm your answer in (b)(ii)? (2 marks)

Incviase . the & / St o 777 b The

e replon

Answers written in the margins will not be marked.
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(c)  Leaves at different regions of a tree are adapted to different light intensities. The graph below
shows the change in the net carbon dioxide uptake by leaves from the upper region of a tree at
different light intensities:

20
—_ - == = leaves from the
" - upper region
**.'E - ' ’ o
I 10 » ” -
Q
o s : _
=~ 7’
=}
2 [oLser replon .
g 0 Light intenSity
3 500 750 1000 1250 (arbitrary unit)
%
=}
£
=
2
5 -10
(&
b}
Z
20L
(i) - Why are there negative values for.net carbon dioxide uptake? (1 mark)

A taibon ﬂ((\m& & Takan vp@f

[ _ N
&Aa@@%mﬂ’lf.%f S

(ii)  On the above graph, sketch a line to show the change in net carbon dioxide uptake by leaves
from the lower region of a tree at different light intensities. (2 marks)
{(Note: Neglect the difference in the average blade area between the two types of leaves when
you sketch the line.)

Answers written in the margins will not be marked.
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9. The photographs below show the appearances of two species of ee-@athg, @ts, Species
1 and Species 2: J -~

Species 1 Species 2

(0.58 X) ‘ (1.5 X)

with another species in a water tank for 50 days/Each species covered 10% of the area of water surface
at the beginning of the experiment. The experimental set-up and design are shown in the following
diagrams:

To study the interaction between these two plan?&cies, each species was grown €ither alone or together

Experimental set-up:

- water tank

Side view . water

Top view area covered by the

free-floating plant

Experimental design (top view):

= Se

Species 1 grown alone Species 2 grown alone Species 1 and 2 grown together

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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The percent coverage of each plant species was measured at the beginning and at the end of the
experiment. The increases in the percent coverage are shown below:

& 100 Key:

;’JD ] I grown alone
g 80 1 grown together
§ ]

dg 60 |

5

o 40 |

R

]

s 20

8

S 0

Species 1 Species 2

(a)  With reference to the aim of the experim?,/ what conclusions can be drawn about the interaction
between Species 1 and 2? Explain your arfswer. (4 marks)

Conclusion 1: <5DLC1€S o 5 '/LL dominant TuDQ
«5D€I-4C> ﬂb T hew, }llq)/\ﬁy befé&\'faw &uératl
WJTQV //@ §ro elopa Uﬁ ( fogaﬁx&r. v
Conclusion 2: glpwe.s 1 3 domied  ile 2 3 resess
as 4 heot fess drop 8@ Covecoce ihen  compefing
7 / J I

(b)  With reference to the photographs of Species 1 and 2, suggest an explanation for the difference in
the percent coverage of the two plant species when they were grown togethgr (2 marks)

s puiliedd  and  resoces

(¢)  The table below shows two other methods of measuring plant growth and whether these methods
would be feasible in this experimengComplete the table by giving justifications for the feasibility
of the methods. . (2 marks)

Method Feasibility Justifications

be. measarl The \ i nt
Fresh weight Feasible ofere . L\/ wc—fV Pw\/ lnfcum,g}

Number of h“‘m( Afn C@L//\I’lhf l@; lw S}\ZQ_

Jeaves Not feasible ; Q p ktn'('

Answers written in the margins will not be marked.
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10.

In humans, breast milk provides not only nutrients but also protective effects to infantg. Recently,
scientists discovered a new constituent of breast milk: ShOLt RNA fragments enclosed 'in Ve51cles
Scientists have very diverse views about the roles of these SW The follow1@are two
of the hypotheses:

Hypothesis 1: the short RNA fragments serve as food particles
Hypothesis 2: the short RNA fragments regulate gene expression in infants

(a)  To test Hypothesis 1, scientists performed an experiment of in vitro digestion of breast milk. The
method is shown below: '

Method of in vitro digestion with 20 mL._of fresh breast milk

AY
Step 1 Addition of l{yd&chloric acid solution
Step 2 Addition of enzyme mixture 1
Step 3 Incubation at 37°C for 20 minutes
Step 4 Addition of sodium hydrogen carbonate solution
Step 5 Addition of enzyme mixture 2
Step 6 Incubation at 37°C for 36-minutes
Step 7 Incubation &t 85° foh3 minute}
Step 8 Measurement of the level of short RNA fragments and nucleotides

V' Sep 1o e experimenial dein o mvizSeRpermEns? k)
/B The. WQW }’V\zw need a _acidiz
ZV\\/\(aW/\f t OQ\C( ('faﬁﬁ —/M @’\Z\,W octivily .
L Humen Aolx/ (NC. _con Se/cmf( L«/ Q(Aé"iQ/A/%

A A RS n/os,a/ff . uilro w /L@z,o/ T

EongEar o)

(ii) What is the purpose of Step 7? (1 mark)

O{&g/wfu e T //164 k.

(iii)  After the in vitro digestion, the level of short RNA fragments in the reaction mixture was
similar to that of fresh breast milk and no nucleotides were detected. Explain why the results
disprove Hypothesis 1. (2 marks)

Answers written in the margins will not be marked.
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(b)  Scientists will ask scientific questions when designing experiments to test Hypothesis 2. Suggest
one example of these scientific questions. (1 mark)

How  Tha Short RAJA gﬂﬁjm@m’f
rQualals  the (e fx fYessbn
d J [

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. Variations are imporjént to the continuity of a populatlolz/élscuss how these variations are brought about
within a populatioryand how variations can enable the pbpulation to cope with the diverse environmental
conditions and environmental changes over time. (11 marks)

M LriEins (3 broucht E\; ’fhué, ot
QW_TfZ VXD AN UC}JJM (uhm S@cua[ MD{U/!W?QM,\
(95‘\ aroom\lm [ J@W\ka Fﬁ//( /’Vowb over
or. d b miren| _pnd YESSKH,. all elo ﬁf@aj‘}cu\ oy alions
J skfen DYINg Wun mw‘fﬁjom Ceuny (N 0//%9@/@\7‘)
@lf%\lf\l\é %o coonle (/l’\mojtoy\ aﬂd777L Survivd _opnd

cﬁ’f‘feﬁ /Uﬂ)d SDQLIATIOV\ /A)lﬂ make, |

5D€ oes Wﬁrj \/&r{z«mms

Tf’lﬁ VAW&TWV!S }’Ulo (oDt (Auﬁ/\ s//uerse
Opsconminital  candh tons "o dittecet VAL =T o0
Al Sherease T Hiverssit, T Sﬁmeg
when ’f’ho Land T o O//)ﬂAw/ Z%L V&rlcj/?;m
+heit  coun  Supvive The /OG&D an__ e
.prodiuce # 20 ‘#L@ SpPeels (/Jm nst  exfinet
@\EY /Nvt C’J/I 5//)661\630 L\/\V/' M ;

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
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