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SECTION B

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

1. (a) Physical and chemical barriers are the first line of defence in the human body. Select from Column
I1 all correct example(s) that belong(s) to the two types of barriers in Column I and put the letter(s)
in the spaces provided. (2 marks)

Column I ' Column Il
(i)  physical barrier A . D A. skin
B. tear

(ii) chemical barrier B. (. [ C.  antibody

D. blood clot

E. gastric juice

(b) The diagram below shows the process of phagocytosis. Q is a phagocyte while P is a protein
molecule produced by a type of lymphocyte.

pathogen .
antigen

nucleus

Describe the function of P in phagocytosis. ' (3 marks)
P o Amﬁéaz{/t/ \flmf recon‘.\}qp\ 4, ,Wﬂ“;f en  end . bind

by b P Lt fhe pithyen clomp  Lplhe so the pthgn
canpol  replesle  and Ae{;p lph*j"y te easy b feted  the

,p;\ﬂuf}cen JM 'éo élp_ /4({]{( Si2¢ .

Answers written in the margins will not be marked.

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

2. The schematic diagram below shows a reaction mixture of an anabolic reaction catalysed by an enzyme.
Drawings P, Q, R, S, and T represent different components of the mixture:

(a) Which drawing represents the substrate in this anabolic reaction? Explain your answer. .
(2 marks)

R, hewwse  on L», R has o spate to et othe Fit
infe__,
(b) Which drawing represents the enzyme? Explain your answer. (2 marks)

Q_, }7““*5\0 only & can fit ke R pertecd(,,
/ 7 Vi
Answers written in the margins will not be marked.
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centromere

5

e, TEAL

Photomicrogra
AL 34

3. The photomicrographs below show some stages of meiosis taking place in a flower:

h X

event W

Answers written in the margins will not be marked.
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(a) State one floral structure in which this type of division takes place. (1 mark)’
Query

(b) (i) Name event W shown in Photomicrograph X. ' (1 mark)
Cfos{.m- T over

(i)  Briefly describe what happens in event W. What is the importance of event W? (2 marks)

vassij* overs Aklplpens m_eveal L) t ekcllen‘j'c the gene
in Gl\(omoSOM{. [f Ae’lp ﬁx{ J{‘p‘mlf{ ﬁoy\fafn) Léfvt‘ftfehf J&ﬂe

‘From ﬂw?r pzl(gnfs .
4

(¢) (1) Which photomicrograph, Y or Z, shows the first meiotic division? Give a piece of evidence
to support your answer. . (2 marks)

\,
]// AWWKC 1 represent the ana phecse s Fiost  meiolic  divisan
7 7

c\m{ ‘fvw« ﬂ‘( '[p[uam?uojmfll, 'f 1 Jff” n ong ﬂe/( Luf
Z eloead,, divide 4 Two ol

(ii)  What is the purpose of the first and second meiotic divisions respectively? (2 marks)
Fist meroTic L{Iu757~m involve crvx}nf - ovps to 6,\¢cA¢rje
the cent Lrom gLormnow»e and stlong  pesiotic  fivision

U

s Qi {(7 )’epe/nfe ﬂlf LAfDl"tojDM*( , /;V;de ?é U\é

4 el

Answers written in the margins will not be marked.
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4.

Diagrams I and II below show a person with both eyes moving right and then left. This eyeball
movement is brought about by the coordination of different eye muscle pairs. Diagram III shows four of
the muscles (P, Q, R, and S), all connected to motor neurones controlling eyeball movement.

Diagram III (top view)
Key: "'--' directions of eyeball movement
motor neurones
Diagram I
right Qe |oft

left

pupil

(a) To bring about the eyeball movement shown in Diagram I, which muscle(s) (P, Q, R, or S)
contract(s)? (1 mark)

Q t'wu( 5

(b) A person suffers from impaired eyeball movement when tuming his eyes from right to left, as
shown in Diagram [V.

Diagram IV
right — eee—) ofi

It is found that one of his eye muscles cannot fully contract. Based on your knowledge of
neurotransmission at the neuromuscular junction, suggest two possible defects that would lead to
the impaired eyeball movement shown in Diagram IV. (2 marks)

Tl‘ € end o-? ACON of Mo Lor heuron gy Fail + f!/f{, ¢

heuwrolmnsmittor anz/ So fhe herve “‘Tul/e CaumT pLss

éL\VDk(l’\ 'é "él*( MJL{(

J
[’Lé ”‘Uf" ‘ Néurong b’y r7<l\ﬁ Lye Lahn s t 'Fu ncifon weu .

J

Answers written in the margins will not be marked.
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5. Diagram L below shows part of the @in a patient suffering from a certain lung disease. A hardened
layer of dust deposit was found on the respiratory surface of the air sacs. Photo/mi—cw M shows the
lung tissue taken from the patient.

Diagram L

(a) Compare the oxygen and glucose content of the blood in vessels A and B. Explain your answer.
_— (4 marks)

Tl’@ 056' vn &omf é"lé o’y l&:ol! vsse /5 B ?I /W\/Pf {Aa"\ f[ilt
U% Ll’”( Viesse [ A /Jcﬂm}{ é/ 09:( vesse / A WLI(,A /{A ve 'ﬂn{

A sac , tm reoeve the oXyeen  Frowm the v seq
7

TLﬂ u?/ “lof€ Con fenf nc ‘ULL( 4/'70 A vEsse [ 5 s A;ﬁ’ Ler
'HW\ ‘ﬂl“f ‘f ves Se/ A éf lowyp vessel 8 éaﬂft‘-?h A('Jf[’*t’f

4(““5{ gontesd '{‘*f Swpply 'é[‘c Al S (.
U I//

(b) With reference to the above information about the lung disease, suggest two possible ways in
which the disease adversely affects gas exchange in the patient. (4 marks)

Thy bt dyposit lower bhe  yolumy of 2w/ sac |, fause

the Ipf»tifnf s J{'As eXc/dBw:)("e [/D/MM 4/»?(’6»‘5(‘

T}LE /u)'f d@pos?t 47%:{ ﬂe D‘/‘/Wvonwv; alavy  An d Pl /w“vy yen
7 7 VA 4 4 /-
ot 4 Se ¢ fe Jﬁ%n ‘ﬂ»< d('u aﬂﬂ-‘%{l/y.

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

Step 1:
Step 2:
Step 3:
Step 4:
Step 5:
Step 6:
Step 7:

Cut potato tubers into cylinders
Blot dry the surface of the potato cylinders
Weigh the potato cylinders (initial mass)

6. Johnny conducted an experiment to determine the water potential of potato tuber cells. He measured the
masses of fresh potato cylinders before and after immersing them in sucrose solutions at different
concentrations (0M, 0.2M, 0.4M, 0.6M, 0.8M, and 1.0M).

Below shows the major steps in the

Immerse three potato cylinders in each concentration of sucrose solution for two hours
Remove and blot dry the surface of the potato cylinders

Reweigh the potato cylinders (final mass)

Calculate the average percentage change in mass of the potato cylinders in each solution

The results are shown in the graph below:

Answers written in the margins will not be marked.

25
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o
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=25
(a) With reference to the graph, which sucrose solution concentration has the same water potential as
the potato cells? Explain your answer. (3 marks)
D\.; /\/l e éf(&u).‘p /LZ 0‘3 M , ﬁl“ﬂfn(/,"ﬂ no AV?/QY'Q Cll[“’l('c
I d
(. _Mass (L represents no  net  movlmenl. o suerose  sfuton
15 oLewv n 0.3 /‘4 an/ W AA; a Semg wafe/ po fetal
w7éll P‘;'{L(u' ce/(
Answers written in the margins will not be marked.
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(b) If Johnny skipped step 2 by mistake for all samples, how would this affect the curve and the
deduced value of the concentration of the sucrose solution in (a)? Sketch a curve on the graph on
the facing page to show the effect. (1 mark)

(c) In terms of experimental design, what is the importance of putting three potato cylinders in each
concentration of sucrose solution? (1 mark)

T 0 CA (éu fl‘. {{ 'ﬂuﬁ A/{vem (& (,ZlLv\‘ Fd ‘,<F maess #\41{ m LIL{ 5 ﬂ%

re sulf o ¢ eecairte

(d) Johnny prepared a slide of freshly sectioned potato cylinder and stained it with iodine solution.
The photomicrograph below shows the section. Label structures X and Y. (2 marks)

X: M/\—lfo Cl\rop\({fay‘

v: el ol

Answers written in the margins will not be marked.

(¢) In the middle of the 19™ century, there was a severe attack on potato crops by a plant pathogen in
Ireland. As the potato was the major staple food at that time, many Irish people died of starvation.
Vegetative propagation of potatoes was blamed for the high vulnerability of the potato crops.
Explain the rationale for this claim. (2 marks)

Answers written in the margins will not be marked.
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7. The table below shows the changes in soil nitrogen content and the number of species of herbaceous
plants and woody plants before and after a landslide on a hillside:

Soil ni Number of plant species
oil nitrogen content
(mg g™ - Herbaceous plants Woody plants
(e.g. grass) (e.g. shrubs and trees)
Before landslide 6 10 15
2 years after landslide 1 17 2
20 years after landslide 3 14 9
(a) What type of ecological succession occurred on the hillside after the landslide? Explain your
answer. (2 marks)
Sewndlalj Sklegssion P éf&and{ Zerore /An;{skl{f P 'ﬂwe s 4//5141‘/[

hl‘u/{ IP/ﬂtlf {PEZ{S .

(b) (i) Explain the change in the soil nitrogen content shown in the above table. (3 marks)

ge\'FOI( /Am[;l‘-‘c{e fllerf flfﬁ é mj \5” soil h'f':jgeq /'ow{-ent . Avtffr

[ﬂm(ﬂic[-e Lo T JEALS }f c[l’c,p; "2 / ™y u(' tnd intrease
‘é; 3 »\Jc j,, ﬂ%{/ Z0 veLrs t‘a‘f/” /“"1}'/{1(.

(i) With reference to the change in soil nitrogen content, explain the change in the plant
composition after the landslide in terms of the number of species of herbaceous and woody
plants. (3 marks)

A’F{ff /ANJS’-C(-C ya JPLrS l:‘/rg, Sa;{ n://cj.[q pr{(“\t é{r:;p ‘)[ram

b ong ot w7 ety fhe wwdy  plats  conaof
JJ J J /

QLSQ/ L ewud/\ mmers / gad so ‘tlv{; P oﬂl W"”& P/A“f
u T

0(”/; —From (5 ‘é z, L/A‘.lf ‘fl‘f Aer[.eo\d /:/‘-nﬁ M ease fovm

(o '6. 0 p{ue f; ﬂ‘( z{/’alp bv’: wovJ/t? P{M{S. 2o /\ PLrs

li

a\:'y{.(//’ 'é[v(, jc; { b\,.’f/l\)j“e,\ &onimf 1nCfdase s é‘—c weo DJy /p /l.‘m fg

LS faO, L/LJk 'LZL< l“”;“faws ’,>/4n.£ 5/;{1«7{/[7 ¢/r77 /ﬁw ﬂ f/»g&

A
€Ochf7fT° A
o{ resourig,
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8. (a) Bats are night-time animals, The mystery of how bats avoid obstacles in darkness has puzzled
scientists for centuries. Below shows some major events in the research on how bats use
ultrasound to navigate as they fly:

Time Scientist Event
Late 18% Spallanzani | He noted that blind bats could avoid obstacles.
Century Jurine He plugged the ears of bats with wax; the bats collided with obstacles.
Next 140 Various Despite the work of Spallanzani and Jurine, scientists continued to explore
years scientists the possible use of other senses for navigation in bats.
1930s Pierce He developed an apparatus that could detect ultrasound.
Griffin He used Pierce’s apparatus to show that bats emitted ultrasound.
1938 Griffin and They worked out how bats used the ultrasound they produced in
Galambos © | navigation.

(i)  With regard to the observation of Spallanzani, what conclusion can you draw about bats’
ability to avoid obstacles? ' (1 mark)

B&f AAS & C/ea/ 5€m509, m\’}('m/\ 'fo c/{fnf ﬂf c[n/:ybcp
th'/oMr/lL{ 76‘

(ii) Below are some aspects of the nature of science which can be demonstrated by the
discovery of ultrasound navigation of bats. Choose any twe aspects of nature of science and
elaborate on how these are demonstrated in the above events. (2 marks)
(Note: Only the first two will be marked if you give more than two aspects.)

Nature of Science Elaboration

Science is based on
evidence from
experiments

19305 , F?f(t-l e/éw_’l.?ﬁ[ an A/)/;;rkﬁj ‘ﬁ(Lf c;“’t{
u/ffk ount{. A / v it w i
Scientists build on detedt > wd 143 5, Gt s¢ i “ s

the work of other ”“/’l’*"‘ﬁ‘) b shon  thet  bats  emitted  wlfresend.
scientists

[{30s, F?{/[{ //fu/€/7)e1 an Ap/)zﬂ»tus ‘6L4{ tould

Technology has detoct  Wltn sound . Aad  (§35 G Tt show Hhet et
impacts on the , .
development of erm f-f_([,{ m,/‘fm;mmz/ , 5 -éjeﬂli/ w:‘ﬂ‘ [/p\/AmerS , ‘lﬂty M/L
science ot how it wed e alraseuad 75/17 pro ducgd 14

n Av'isaﬁm’\.

Answers written in the margins will not be marked.
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(b) Bats prey on moths. The photograph below shows a type of moth which has long wing tails:

wing tail

After the discovery of ultrasound navigation in bats, scientists hypothesised that the wing tails of
the moths may disturb the ultrasound emitted by bats and thus help moths to escape from a bat
attack.

To test this hypothesis, scientists manipulated the wing tail length of the moths and then
determined their rate of successful escape from bat attacks. The treatments of the wing tails and
the results are shown below:

Treatment of| A: No treatment | B: Cut and glued C: Cut D: Elongated
wing tails back

Wing tail )
length 5 5 2 6
(cm)
Successful
rate of 57 57 26 65

escape (%)

(i)  What can you conclude from the results of treatment A and B? What is the purpose of

treatment B in the expenmental design gf this study? (2 marks)
41 §

Answers written in the margins will not be marked.

Cuﬁ t'm;{ j‘(u{J /kcL Vwou/;(j ho‘é lf}‘p?cf ﬂle Sn(ces)'vtu( raTe
"{' 650«:,76 U'F f/‘{ Mf)f/\ .

ﬂl < /pw/p,,w DL Zéf fa{he«f B 75 i e:{ ﬁ h ves{-"cf\ 'f( wlmflter

suctesifal

ﬁl‘{ mvo{[\ r)' I/v‘l"\( fﬂ;’;' ",5 4£ﬁ\\/f /y move ly ;ff€[‘,[ ":0 r v&\'a.;pe ,
/ 7

s

Answers written in the margins will not be marked.
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(i) What further conclusion can you draw when comparing the results of the following
treatments? (2 marks)

Treatment Conclusion

Tl\g guffin) o w’:nj il o tZ\(: otk dreps L%

Aand C 5u tetsstul refe o escape:

T}LQ /U':er "él% w"“J ﬁ‘»-'(, the /‘)‘Li/ £he

AandD S'LL(ogny:ul ro«‘f{ of €§6z1/7€.

(iii) What is the overall conclusion of this study? (1 mark)

TAC I)\/\IV\J( t’th" IS L‘€4p5 ‘élLe Mof[L {; €5&alp.e an l{ ﬂ{

| Suce ‘efjntovi r t«{-e e ‘P € S'Mulp e Ll‘»s €. on ‘éltc / wbcﬂ\ P, “F fl\é

n Me fk'; ' S.

(c)

With reference to the hypothesis stated in (b), describe how the long wing tail could have evolved
in the moths. ) (4 marks)

TZ\ﬁfeffé ibvo aﬁﬁfrm{/ Mﬁl\; L DN w'lf[\ [onjf vﬁn} fAI/s ond

oy with shorﬁ wonp ﬁ;ls c(uc ‘é ZZ« q‘eneﬁt vaciation, A;
: 7 weth J

ﬂc [onjc v»7rx)p fa?[s V/M{ 4 Ajjrl»er aAamz\o ol suvvive 5o it

i3 felecfen{ {or T}Le /"'Dv w)njf ﬁfls ol s 4. survive  and

"‘t[[yfa[juc{ N TL’;y ’pL 55 44 '6/\{ é\'fu/aur‘,é/.‘ J;yu-fgr ‘ZD ‘élu{ 6%}?5,;733(»
5o there 're /uu(e [:o;_u[uﬁm__ f [vf\jg wing Gils  mtl  aft,

miny ¢pnlrplion
/7 )

Answers written in the margins will not be marked.
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9. The apple snail originates from South Africa. It was first imported to Asian countries for human
consumption. However, it escaped to the local wetland habitat. Below are data regarding the-average
growth rates of apple snail and a local snail species K when they were raised separately and raised

together:
Average growth rate
Raised separately Raised together
@ 8 | @ 8
g 7 2 7
2o =T | £ s
= 5 /a/ = 5
g 4 apple snail E o4l 8
2 3 /r e 3 apple snail
20 I R
?/_——’g( snaill K . EI,____) _——_— SnailK
0 1 2 3 4 5 0 1 2 3 4 5
Time (month) Time (month)

(a) With reference to the above data, what would happen to the population of snail K in the wetland
habitat once the apple snails have escaped to this habitat? Support your answer with data from the
graphs above. (4 marks)

TLe ’polpw[Lt’W\ o«‘ Sna f [/— wvwlﬂ/ 6{&/“5{ @ u[ QID/P[~€ Jaai !

" aw,i{ ;[ec/m){ fyo wLT(p A(PIP(-C . Sndrl 52‘7” lm\/.e s L;(-Lﬂr

M{‘/lre‘}.q, wess ﬂw\ na;l ,k Once ﬂfy ryed "éj‘ﬂ‘”/ _ﬂ\@ have

A. hwl?é {"th"’\ L@fw&c,\ ﬁACL » fl\{f ‘)[b’ Lo v",pe ir'ﬁoy\ D"F /- mf{f/

Mgsolce; nal ( /‘ ’M“jf '&?( ‘Llo jei Mgy TEsomees Jo Sonf

o-¥' 76 Algéi

(b) It has been noted that apple snails consume wetland plants at a high rate, especially buds and
young leaves. Suggest why the feeding habits of apple snails may have an adverse effect on the
community of local wetland habitats. (3 marks)

It Cenncl ‘&{{L’p{ 'ﬂ‘t ensitonpenl il At loct | 1ot land
t\[).ld(‘fu{; . 7,4{/:,/? o %auJL wcf/‘»%/ /P/Mf 4 Vttet{ oA,

Answers written in the margins will not be marked.
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(c) Apart from the above, suggest another biotic factor which may explain why an imported species'
would turn into an invasive or dominant species. (1 mark)

Thee  avo  ue  predation  pear  Fol  prg
T ,/

(d) Suggest one human activity which might lead to an invasion of imported species in Hong Kong.
(1 mark)

Peteresfotion

Answers written in the margins will not be marked.

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

The graph below shows the change in the rate of transpiration and the change in stem diameter of a plant
over 24 hours:

(a)

transpiration A

diameter

-

-
——————————

Rate of transpiration
(arbitrary unit)
Stem diameter
(arbitrary unit)

I
00:00 12:00 24:00
Hours in a day

Describe the relationship between the rate of transpiration and stem diameter. (1 mark)

(/\/Am ff&nslp'imfzo;\ mé( nleast S'éfm Z»/v’w{v ﬁlet/u)e, L/Aev.

{mm);p;mﬁq m{( ' L{pde-)e , ;fgm ({lzwﬁ(, Ty

(b)

It is known that the change in stem diameter is related to the diameter of the xylem vessels. With
reference to the way in which water is transported along the stem, explain the relationship between
the rate of transpiration and stem diameter described in (a). (2 marks)

WLI‘/’V\ 'P[Aaéiyh{[»ﬂj;f ol , W&{Zf me ., eVA;Pg/A_ {{ é {Aﬂ fw//‘owv\.tjf'}

AH({ p/g“{ I3 éf‘nwlpifaffﬂll pl,‘,{/ Tllc AJ(LU ’de_ °~} /951 : o")t

4

weter , -HA( [,W(, dicueter 58 S'écm.

(©)

Describe and explain two adaptive features of xylem vessels as a structure for water transport.
(4 marks)

)ik‘/[(?ﬂ visy /5 &wn‘llf»}'\ A l\/a//oh/ ﬁxé\e fluf reJu_ct f/{

resistonze o érm%p.,/f:j wa ter

)Cy(fm vescels 15 combmes  goll G cqff wnd N pnd 35

l)faa!f/ z{ovvh 'éA“f [Cf potes flli"élpcf?f ‘l/va( {;/”C Véfif/s :

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

11. Nowadays, keeping pets (such as dogs and cats) is becoming popular in Hong Kong. Some people prefer
pure-bred pets to hybrid pets. However, pure-bred pets usually have higher risks of suffering from
genetic diseases than hybrid pets because of the ways they are bred. Pure-bred pets are produced by
cTossing close Telatives to keep a pure bloodline.//Explain why genetic diseases are often carried by
recessive alleles. /By comparing the effects of the two breeding processes on the genetic composition of
the offspring, discuss why pure-bred pets are at a higher risk of suffering from genetic diseases than
hybrid pets. (11 marks)

(:(gweé"c ZﬁSfLS{ PR O'F&v\ Lasry, 47 feces5iive Q/lele }75 L a4
/

ﬁ[‘”ﬁ - ZL'.St’A}( 17 uM»/mI, /‘F 7{ éan;y éy [ﬁ;/w}ﬂm{ e//‘~£/(/ 4
A {of o’? ol PN gim My /4)), Jv_f{ ‘fLe z{i)eg( i, /Lef(zﬁlfu/.

/‘F'pr'L/FJ Ip@/g /M/s & u{mefﬂkc aéjeag-z, Té I\kj Q lw:/(l\
die b e on b the  oBpang b beedf, Lhile

‘I‘/L"‘E{ fﬁfs Mt/o[\/( Pt v/ et fene Cfo)fi«Jr RN the

O'F'pﬁ'Df\M% riy ‘105{ I ﬂ( carrie L“{ et "é l‘w( 'ﬂ‘e Jene te
-t )

Fispese s,

Kéﬂde“‘\ ’?ﬁ/ {T{igf,f"m dccur ‘(q (L74,7(( lP'eZ ’élta\'é [o W 'ﬂ{

c(AGAC-( of ur/df} ‘ﬁﬂ- Vm{‘&c Iy

Answers written in the margins will not be marked.
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