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1 Which struclures are present in a oot hair cell?

nuclaus chloroplast It
A v v ! key
B g X v = present
c X s l X = obsent
b X X ;

2 What is an example ci active lransport?

A movement of glucose motecules into the cefls of the villi

B movement of glucose molecuvles down 3 concentralion gradient
C  movemenl of ions m blood plasma
D

muovement of waler in the lranspiration stream



3 The roois of a plant are placed in a dilule solulion canltaimng chlonde and niirate ions.
The graph shows how the rale of upiake of chlofide anc nilrale ons by the cols of the

planl vares wilh oxygen concentralion.

nirale
rale of 1on
vplake | S chioside
0 ) i
oxygen concenttalions

arbilrary unils

whal can be concluded about how chiorde and mlrale ions enlas the reals?

]___ i chloride _ alate i
! A ‘ active transpor} active transporl E
[ B . active transport : cilfusicr
I C . ditfusion | aciva franspost

) I_D . d-f{hsinn_ : giffusion

A Twb ensyrae-conirolied feachons are shown.

. . engyme .
aming 2018s ———— ProieIns

proteins m amino aads
From these reactions, whal dedughcn can be made about enzymes?
A Enzyme 1 has been changed lo enzyme 2.
B Enzyme 2 slows down the production of amina acids.
c En'zymes onty break down large molecules.
D Enzymes can build vp large motecules.

"{Turn over




5 Four les! tubes, each tonaining 2cm® of amylase solution are treated as follews;
% boiled, then ccoled 10 1°C '
2 boiled. then cooled o 25°C
3 frozen. then warmed Io 1°C
a {rozen, then warmed fo 25°C

10cm’ of starch solution was then added o each Wbe and afier 5 minutes, 2 drops of
todine solvlion was added lo each fube.

Which rose shows the resulls?

1 2 - 3 4 ! -
A black btack biack yellow
B black yellow black | yaliow
c yeilov black yeliow ! black
b yellow | yellow yellow |  black .

& Which stalemenls are correct for all enzymes?

1 They are proteins,

2 They are secreled into the alimentitry canal
3 They speed up biochemical reactions.

A

Nong ¢f them wori at low g,

A tanc3 8 1aaga C 2andd D Zeaadg4

7 Wnich-iisied substacces are a4 broken gown by the twee?
A alechol, drugs and crogesleccne
B drugs, adrenaline and urea
G ceslrogen, water and adrenaling
D ures, alcohol and crugs



5 The diagram regrosents a cross seclicn of par of a lest,

¢

[T

siow coes e oxygen content of the air ai X compare to norma  exmosphenc air, winen
the 'ea! s in tne hght and when i is in the dark?

—e ——a

o t.he_!ighi i inthe dark ] -
A Tower ‘ the same !
‘B ower | higher ‘
c higher i ke same
% o | higher | lowes J

Lo S0 - o [rorn over -
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8 Tae graphs show how bwo different cond:hens affec the rate of phatosynthesis.

graph 1 araph 2
rate of rate of
phoiosynihesis pholosynlhesis
X S
intrease increase
Weig~ condisiors 4°e Seng sliered It granhy 4 ang 27 -
grag 1 - geaph2
" A" 7 camon dioxde concentration | hght intersity
1
8 carbon dioxide cencentration . temperziure
] :
c temperature carbon dioude concentration .
[ 1]
D’ '

temperaiure ! light intensity
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10 A herbaceous planl, growing in @ nultienl solulion, 1s placed in a wel-lii experimental
chamber tnrough which humid air is beirg passed slowly The dizgram oelow shows 2

section througn a past of the plant

The speeds of mavement of the Nuids in lissues P and Q are measured, The humed air
" Is then replaced by dry air and (he speeds of mevement of the flwids change.

Whal are lhese changes?

| [ lissee P ' lizsue Q

T

greally mcreased dawnward movement
'

. greahy increased upward movement
greaty Increased downward movement Jdit'e change

Tfe change aresly increased dowrward movement

!
¢
!
:
!

e change gteaty Increased upward movement

31 Whal conipbu'es to the valling of ciant leoves?
A tre mesophyt cells ose uigs”
8 1ne phioer sisps lranslecabng
C Ihe siomala close "
D the xylem flls weh ar

B A TETY . A N S R




12 The diagram shows ihe pressures  (he let side of the higarl during one heart beal,

pressice N i ¥
nes 0 ! 1
i i ]
! 2
! ]
] ! 1
saET, ! ot
0 __-_"’ b Lt [T * : ‘\‘-" _____ -";'-—-‘
— T = !
0 0.2 04 0.5 0.8
X
limeis

key :
e lefl venipicle
aorta

el alnum

Which valves are open anc which ars tlosed al the lime marked X?

r { bicuspid I semiunar _E
‘ A ! closed I closed E
]! B ‘i closed [ open '
[ G { open : closed :
{ D apen open -

- =



13 The table rafers lo blocd vessels ia the human tagdy

: vesse! lL blocd ::arried - pxygenatedl
i i from ! ) i ceoxygenaled
" — - -o= —— L
i 3enia P R e::;:ﬁi:;g _ axygenated
i puimonary vein - lungs keant . Q
hepaticariery aortz R oxygensted
hepalic portad vesr  ahimenlary caral ver s

Wrazae P Q. R and 57

- e  m—ama A - - s en — e e

o—

UL U S S R ... S

A TeR ventricle ' geoxygenaled wdney deoxyganaled
B tef ventricle [ oxygenated et deoxygenated
C - nmghtvenincle = deoxygenaled ' tadney ; oxygenaled
: D rghlvenincla : cxyganated hver : _ oxygenaled
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14 The diagram shows a celect in lhe walls bewveen the atna,

fauth inwalt
of aliia

Whaai efieci woulo in-s defect ave on tha Blood arcutalory system?

A ngreased presswre in he oulmonary arlery

+v]

ircegutar head beal

a

reduced oxygen saturation of haemoglobin

=]

veniricular sysitle s celayed

15 In the human breathing systemn, which feaiures mainlan the carben dioxide gradient
belween the alveoli and the outside air? ' o

T blecd conftnually pumped to the alveoli

2 breathing in and out -
K| moisi aiveolar surfaces

4_ thin alveolar walls

A tand?2 B1and4 G 2and3 O 3and 4
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16 The graph shows how the pressure and volume inside the lungs change during ona

complete brealh.

Al which point are ihe muscles of lhe daphragm stariing to contract?

B
2.54 l , ™. c
volumz 7 - -,
yolemneof ™~ ; AP ., essue
fungsfdm™ i ',.-'\.\ ~,  lungs
! P .
b f - \ v s
kK pressure ! - N
“.// / 5 Y [
M s ~
.\ , ." \-
. 7 .
ey s ~
2 {H "-.-/{" D
A ~
—= i ] T
o 1 2 3
ume/sovs
17 Which substance Is fost irom ihe body by the kidneys, fungs and sin?
A carkon cdioxide
B excessiiens
C urea
0 waie:
" [Furn ovar
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1B Seals are marine mammals. When they dive under valer, they are capable of resplting
anaerobically fk)r long perods. During this lime, blood flow to the muscles is greally
reduced byt the muscles are able 1o loferale high concentrations of fachic acld.
The graph shows the concenlrations of jaclic acid and oxygen in the blooc of o seal

before, during and after a dive

3 . penod of d‘n.'e;
conceniralion .---?ﬂ?ﬁ'}-_- - ,—-A e rrre—er—maeeuv
it the bload *
fachitrary unils
Iaclic aeid
13 1 1) 1
g 1 2 3 4
[ e
X
lime {howrs

What explamns the change i tactic acid concentralion dunag hime X?
A intreased Jaclic acid production )

B increased bicod flew to the muscles

C increased e of aerobic respirailon

0 reduced rate of araerchic respiration
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19 n a3 widney Salysis machine, which subsfance csnnoi diffuse Ipcugh the dialysis

membrane?
dialysis fuid
} diolysis fluid
)
— :
]
/s
4
o paler) ! L dizlysis
] membrans
7, -
f‘ ! Sl -
n.0od from l’

patamyt  hakysis fuid
gucose

A

B ngulin
C sodiom
D

urea

20 Which of these statemenis correcily descibe contro by negetive feedback?

A Aninjury to body issue aclivales platelels in the blood and these aclivated platelels
release chemicals which activate mote platelets. h

B During the menshual cycle, fuleinising hormene siimukales ibe release of oeslrogen
which in turn stimulates the releass of more fuleinising hormene.

C ‘The onset of conlraclions during childbirlh causes 1he relsasa of @ hermone, which
slirulates further confractions.

D When biooo pressure is high, nerve impulses from the brain cause the hlgod.vessels
to dilale 3nd blood pressure is reduced,

R

R ST [turhover“._ BeonosT
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21 If the aic lemperaitre :s higher than the core Body temperalure, which progesses can
increase heat loss [ram the body?

i'_—._fnshiverlng hy evapcraliunli v_ascdilaﬁ_on |
i___muscles of sweat ] in the skin _j
j A i N S [ . | key
8 | Vg - X . I x ] /= ¢an increase heat loss
c ' X v v l X = cannol ircrease heat loss
D x 7 x

PR - - . —— o w emmm -

LT
22 Irsehn 5 @ hormone synihesised in e pancreas ana cisipiea arcyrs ihe dody by the
slcog
Whnal desciibes its rate of secrehon and concertration in ke bloog?

—gm e ——r—m A = et h——

1 cuncentraion in

~

rate of secretion

| the bippd .
" a E canstant ; constant E
a | constant ' varled !
i G - varied conslant l
‘B ! varied ! varied :
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23 Which changes occur m the body when a gerson 15 shecked?

| increase in decrease In {
- B
A E the drameler of the pupils in the- { * the speed of penstalsis "
i sye . -
B | the rale of conversion of ihe diameter of the pupils in the
I glycogen lo glucose sye
c ’ tha rale of urine formation the rate of conversicn of
! i glycogen lo glucose
3] ! the speegd of peristalsis ! Ihe rale of urige formation

Whaai 15 [he funchon of sirscture X?
A o cause cupibares e corsiact
B ic deiect changes o jempersiv: .
C o receve impuises fram the cenlial nevoLs sy:uei'n

D 1o shmulate swenl glands lo selease swea!

W L . [Turn over

e 99 .
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25 The diagram represents a ceplsal nervous syslem. X. Y. ant Z show possible siles

wheie the sysiem can be biccked by a jocal anagsiheic.

molor nerve

Of jour men, one hac no anazesthelic block and the other three had opnly one
anaesthetic block at X, Y or Z,

One of the men can feel a pinpnsk on his leg bui cannot move i

Where is the apaesthelic block?
A blockis a1 X

.. B hiockisai¥ . .
C biccksanZ

D ne biger
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26 The dragram shows a seclion thtough an eye,

(%4

In the pupil refiex, which row givas the stes of ine efieciors aRd seceptars invalved?

s -

effectors roceplors !}
A’ 3 ! 1
‘B 03 12 ]
- * I *
C 4 - 4]
1 : :
i D 4 i 2.. e

27 The dizgram shows 3 pod from a pea plant.
Which line correclly shews the paih thet was faken by a gollen ube to an ovule?

key
L~ poth ishen
77 bypollen who

T el e N CH ST ** [Turn over

PPN Rt
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28 Which planis are most whely to adapl successfully o a dlimatic changs n fheu
environmenl?
A planis lhat are cross-poliinaied
B . plants thal do not rely on wind-polfiration
c p'lanis ihal gro\-."mpidly ‘
D

plants thal recroduce asexually

23 A naral meince of bt~ corlrot asgeTes thai sperms Yive o1 e Gays alle’ seXuih
ntercourse ovularcoe ccecurs petween days t2-45 of the mensing! cyclo arg reciises
ova Lve lor 36 “gurs
On which day cl the cycle sncuwid sexva infercourse not rasult in pregnancy?

A day?

B day !
C day12
D day 16
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30 The diagram shows a side view of the female reprodictive system,

—1

[

In which cegion are sperms released during sexual ntercowse and where does
ieftilisation usvally ake place?

r I . i 1
SPERS & ponn

. ! i released | fertiisation ‘

T : - |

tay o3 | v
. ) i ’

] 8 [ 3 i 2 '

c 4 j 1 :

..... D :'--- Y T v - 2 l .. - '
e - _ - T over
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31 A couplz has Ihree children. The lable shows some of {he chitdren’s characienstics.

r

child } sex ‘ood graun | sickle-cedl/normal '
1 1 male B sickle-cell !
2 | female AB l -noimal :
3 male 0 . nommal _!

Whal £o the characlerislics show?
A conlinuous variation only
B disconiinucus variation only e

C both continuous and discontinuous varialion

D neither continuots ner gisconlinyous variation

32 What s a result of patural selection?
M dogs that are frendly lo bumans
B grapes that conlain no seeds
G mosguitpss thal are resistant io insecliciies

D onion crpps thal have a pleasant tasle

793 the ‘c_;en_otyct.: lor the rergni of an srgamism s whilen as Td Waat conowsicn may ce
drawn? —

A Fae allese for heignt nas 3i least hvo ditfesert gones

B inere are 7 ieas: two crEeren: alleles of the gene for keight

c

There ace hwo ciffieren: genes far height, edch havirg 3 sisgle ancie

<

There is one alele fef height wiil two different orms.



19

30 The diagrem shows a side view of the female reprodective syslem.

—1

T

lu which tegion are sperms released during sexual miercourse and where does

ferlilisation usually fake place?

r I sper I 1
ms !
! i released | fertifisation ‘
i—"—t— ‘o i
- A 3 | 1 :
. . ' :
[ 8 [ 3 ! 2 ‘
c . 4 i 1 1
' |
PP ) N . 9— po ﬂ‘ T 2- 3 .
o | . - R T --i'r’umbvé,:".

30%
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31 A couplz has Mwee children. The lable shuws some of Ihe children’s characienstics.

child ; sex lood group‘; sickle-celt/normal '
1 male B l sickle-cell !
2 female AB ' notmal :
3 malz 0 _ nommal _!

Whal ¢v the characterislics show?

A continuous vanalion only

2 disconlinucus varialion only .
C both conlintous and discontinuous variahon

D neilher continuous ner discontintious varialion

32 Whalis a resulf of patura! seleclion?
A dogs that are {rendly 1o bumans
B grapes Ihat centain no seeds
G mosguitoss that are resistant io inseclicides
D

omen oo ps thal have a pleasant lasie

33 The gedob;cc"for the reighi of an argansm s whilen as Tt Wnal contwsion may e
drawn? -
A Tap allewn for hegey nes @i least wo dilterent geres
B ircre are - feas: hwo oiiferent alivles of the gone Tor beight
C There are hwo tifierent genes for height, gach having 3 single ancle

D Toere s cne allele i1 height with jwo diflerent forms.
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35

4l

A scientist iakes 4 pairs of samples from a wild chery iree  In winch pa 'of samples
could therg be cells with gifierent genolypes?

A o fnils

B iwcieaves

C {wopetals

D hyo root cuilings

Six grocesses - genelic engineering pre Ksled
‘ " re cacienumis coned -
7 g gene s coped.
3 " RR GO :5 SWilcned of.
4

Tme gere s irensierred inlo 3 hacierum.,

n

Tre human gene s [solafed

[+

The prolein, asulin, is synthesised.

Which lour processes. i he correct order, show the producnan of human insulin by
bacleria?

A 2-3-5-8

B 3weted—b

.G 536

36

D 5-—-4—31—06

Which type of molecule is the end groduct of transtalien?
A amino acid

B mRHA

G polypeplide

P (RNA

. “[Turn over
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37 Which sfatemeni aboui chromosomes is corect?
A Chromosomes are long DNA molecules celled guenes, which are divided, inlo
seclions
B Cpromosomes include a long molecule of DNA civided into sechions callad genes.
Crrvomosomes include genes. wiich are divided into seclinns entied DNA molecules.
D Genes include long DNA molechles called chromosomes.

38 Alree has nsect igrvae Torowing s lgaves The eterging ‘rsecis are eater oy birgs
=

ar~c t~e 5o ~ave £aras e 1eas Wirg aimengs ineir fea'rors

-
hYJ

1d

£a

Which ss a pyrard of biemass and which is 3 pyramid ¢! aumaoers for shis foog chain?

l pyramio of * pyramid of

‘ ' biomass numbers
I
is', 1 | 4 i
:Cl G %
[ ot 2 | 4 ;
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39 The diagram shows energy fiow ihrough a fosd chain irorn X lo Y.

eneigy in ) enegyin
% c:‘neg\:; 10% of energy | nissveof | 10% of enérgy lissuz of { +
Iﬁspsup passedon | primary rassed on secondary
- consumer l consemer
Y
90% of 0% of
enetgy lost energy lost

By winch processes s enargy lost befween X and ¥?
A excrelion and raspitafion

B growth and excrelion

C grovihand pholosynthesis

D phelosynihesis and respiration

40 The diagram represents the ilow of subsiances within a balanced ecosysiem. The boxes

are vanous rophic levels. Which box represeals producers?

it |
- aa— B e k’e‘;
shoyws flow of
——
1 nrgamc suastances
A C =hows floys of
—— u - .
carbon dloxide
t
— )] s
B







% Paya Lebar Methodist Girls’ School (Secondary)
Preliminary Examination (2} 2014
52 W z Secandary 4 Express

Xy AT

CANDIDATE I :

NANE - .
CLASS T4 A T INDE X NUMBER !

BIOLOGY (SPA} 5158
Papor 2 1 Augosy 2634

1 hour 45 mins

v p—— PP N L — D

READ THESE INSTRUGTIONS FIRST

Write your name and index cumber ¢ &% Ine work Yo Ratt m.
Write n dark bive or biack pen on both siges of the oanoer

You may usa & 5oft panct {or 2ny diagrams, Grapns or rouLed working
Do not yse stzples. paper cips higrlighters gre o coreciion fuid

Seclion A {50 marks)
Answer aft questions i the spaces provided ‘n the guestion caoer.

Section B {30 marks)

. . _Answer all three guestions, the |ast quesiion is 1 the form enfiierfor.
Wrile your answers on the lined paper in this booilel and, if necessary, coniinue on
separzle answer paper.

At Ihe end of the examinabon, faster 2t your work securely together, if applicable.
The number of marks is given in brackels [] at tha end of each queslion or parl gueslion

- For ExamIner's Use
E Scclion A

Seclion B —

-

7
g
.gI

i_ Totul

This paper consists of 19 pnrted pages including the cover page.

- 309




1

(s

(b}

Sectlion A
(20 marks]
Answer al guestions in this seclion,

Wide your answers in the spaces provided,

A stucenl was zskec io make a motel of a plant cell. She took a lengib of lubing
made from 3 subsisnce that aicws oply waler molecuies fo oass [hrougn and

enclosed Hin a inxgre poreeable memerape as shown in Fig. 1.1,

iinxibte permaeobie membrane teods e
nahtky ’
wed - hbing
o
e, o o
- O )
S\ tightty
: - tied
morble dilure sugar solution
Fig.1.t

Name the strociutes Tound in a planl mescphyll cell that are best represented by the

follewing items used m the madel of the planl ceil.

Marble .. ... e e ee mares seme beees
Beads ... ... .. . s e e e eee bmeven wen w s
Tubing ... .. .- e ke n e e see e e e s . .3

Stale a structure of a plant celt that is not represented in the siudens’s modet.



{c) The siudenl hen olaced her model into 2 copcenlrated sugat solelion for hall an hour
Stale and explain the similarities between what might happen 1o her model dunng that
tme and whal would happen 1o 2 plant cell placed in the same soluticn.

- -
- - LI - T L L - - .
e - v v . 2 mmasem W T PETREN P
e emr ertEs RN IS m % w e== 3 ySTaasBpiS SesmmatepSAT A aeRWLErEE =0ow =0 s EXEy P -
ae meaen  Sasssseas o w - = e Wb Bep r mam  mEmams n omeb eTRT RS - veara -t
- mas wbgn mes man wsreny ba-Bamsriacprseane SRaaa  BEimaw saat TRT Y v ommd wmaenia s mabd
ey - - o amaae e L A T LEANTE L LT LI L vrrmrms beuw bw
beme mmstd BeevauTaes wESs YeeEressReRsRLEL o AvafeSEEsiEg = tw EokrSSISL o urfeoMEe =P ssscaesen ove o -

OO VRPN -

[Totak 10m)

| 31 -




2 Fig. 2 9 shows how an alcohalic dripit is psoduced in sonie countries.

COnIaMmeT
kitihopen
crushad snd boled alt [
tubers cheswed for seveml
savmel minges

sediment

oot ubets —
crushad ond
. o boded dack
reaty for
consumplion

Fig. 2.1,

(2a) The rcot Wwhers of the cassava plant slore starch. Afier removal tom the plant, 1he

tubers are crushed and boiled. Suggest lhe elfect that crushing and boiting will have
an the celis of the lubers. '

{c} A%er they have beer croshed and boileg. the cassuvd oS bre Gwes "oF several
~Lies Expia nwnat nacoens 1 the siarch curirg ins e

ememan PR ceme T e

vie aeeen e e m e e e e SO ¢
fl'cla!':Sm]



'3 Fig 3 Ma)und Fig 3.1{b) each shows cells from the ining of 4 trachea One 1s froma

snpker ang one 15 fiom 2 Neh-smoker,

{a} &H)leemdy swocures Dardh

D
C . . . e 12

{ii) Describe the funciicr of D

Fig. 3.2(a) and Fig. 3.2(b) show the cross-sections lhrough the alveol ol a smoker
and a non-smoker.

- L

/| s
wills of ..

siveol J

P \.\h < .
KV ¢
CHA T RV
Fig. 3.2(s) " Fig.3.20b)




-
2
o

Jéentify from Fig. 3.1 snd 3.2, the 2lveoli and trachea that belongs 1c # smecker
Trachea - Fig. ... Alveoli : Fig.... . i2]

{c}  Explam how the effect of smoking on the alveci can affect the respiralory system of 3

SIOKer.

neawn .

6]
{Total* 10m}



4 #ig_4,ila) and Fig 4.1(b} shows a seclion througn ihe slen of a3 person at twe dilferent
temperalures.

3@;‘&\? ing

q Y
l 5 A T
LR B !ég: 3 2 i
oY
i
¥
FTET < ta MR S L T
. . HBs i-..l...l"—-—.-g....'{-l.""" ;.’.‘...n
ey e Ty e P e e e U
- rEnflahe

-.. g 550 G 1 T
e 4

ig. 4,1{b)
direction of
bloud fiow
{a) On Fig 4.4(2). dentify and label the sweat glan¢ and temperature receptor i3
(b} Silate wha! happened to lhe body iemperalure [0 ceuse the changes shown i
Fig. 4.1{b) compared wilh Fig. 4,1(a). Explam your answer
. . . . i
"T"ra. 5"'!
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(a)

{0

{b} (i) Suggesl why e cerson who is sitting clothed in the shade has the

Fig. 5.9 shows ihe average swealing rales

diifereni conditions.

ol a persun over 3 4-hour pericd under

SUACH S 6

AL X W wrnaiy

- o
Penrat e Ty

jrk

L s gi

i e

i e

;:'a'-"aﬁ'én«:;"

Tiayen = b .

Ll

L% W L
AL L2}

I
s
e

T
i T L LT TH o ezt T Chal AN AT 13
R Aok T T SEesas

A Lty

| ]
=11 iV C

e

TS I

NFiz3teeron

IWARA NN EAT A

Li

T

ISR EWESXEE R

*that

LSiing clothed

480

6500

Fig. 5.1

Bon
sweatng R 4 gh't

1000

1200

Stale zna way other than 'by sweating and urination i which a person migit lose

waler.

(il

t4 Suggest now e -ates.of swealing snown o Fig. 8.} ere different for iho petsco

when they arg walirg Cic\nes 1 Ine Sun with ang witrout the ©5 kg weignt

swealing rate.
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Fg 5.2 shows Ine watler gain and ioss of 8 parsor aver 24 houts.

daily woter gains d=lly water losacs
drnks 1560cm? exhpist 67 Eolinis
velsr i {ood hom? ‘logeas 1060 cm®
vealer fornod swadt 5Coem?
within Body 200cm® uhaRg T oemy?
Wi 2400 cm? ot 2400em®

i =
7

fig $2

At

AMIE A fRaCHa” & IR Tody 1hat crooiges waie”

. 1
Using the informadon in Fig. 5.2. calculate the velume of water 3 persen
must [ose o ihe wrme ovar Z4 hgurs e order 1o maintain the volome of waler
inthe botly Show your working in the space betow.
Volume of water: o S A 1
On 3 hot day, Ihe valume of water loss as sweat will change. Suggest how
swealing could affecl fhe vrine thal a persan produces,

iTotal 10m}




{a)

{u}

Cutivated banana plants preovce froils with seeds that are infarile (wnable o
develop) while wild barana planis produce Iruils with farge, fertile seeds.

Siale the type of seproducton asually found in culiiveted bananas anc wikd tananas

Cullivaled bananas: .. . .
Viild bananas: . ' ' - B

Stafe one commerciat advarge Hat resulls frer e yee of reoroduchee lound e
H

cai'vated panbnas

-Black sigatoka” is a fungal disease cf kananaleaves Tha hyphae of the fungus

spread through the interceilelar speces as showr in Sig 6.9
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c) Suggesl mays by which the fungus would eveniually cause the leaf to cie.
el ys oy g
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{i} Exolanwhy fungal diseases tend to killa higher pescentage of cullivated than oi wild
bananas.
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Section B
[30 marks]
Answet three quesilons

Queslion 9 is in the form of an Either I Or guestion. Only one parl should be answered.

7  Owvera period of several monlhs, a siudent recorded some achivities of the wild file in a

parlicular habital, The following cbservations appeared In her notebook as seen in Fig.
7.4,

i Young shoots of a crop of been plants covered svith greentlics {ophids)
suching foed from the stems.

2. Sawu large bird (hawk), which ustolly catches mice, swagp to fake o smoll
yellow bird clinging 7o a bean stem. Noticed that these smell birds often |
visit the bean fickd to eat some of the aphids er-buttertlies.

3. Flowers of beans beirg vizited by many different species of butterily.

4. Mice scen nibbling at some dispersed bean seeds,

5. Spider's web constructed beteen two beea plents with 5 large block flies

caught in it. Ratting body of o meuse rearby ativacting similor flies.

Fig. 71

{a) Inthe space belew:, draw and label 2 oyramid cf romass for ihe hawks, mice g~d bean
glantsiemls habitat - - L T o I 3}

12



{hy InFig, 7.2 telow. Bl in Ipe blanks la show ihe feecing relationsnips of ing erganisms in

ihis commipaity 3

Fig. 7.2

ic) .Explann why eroergy flcv s non-cyclical.

{d} A darmer sprayed a lof of inseclicides. Explain why (hel wouid affect lhe hawk more

ihan the mice.

. . - i1
{Total 710m]
Lo 45




8 Fig. B.1 shows how gerelic engineering wiih the use cf yeast cells can be used Io

manulaclure an enzyme {chymosin) ihat clots mitk in the stomach of young mzmmzls

"~

’ 1
celt froen Thd Stomach yeasics
wall of 3 younyy mammel
nutleus . ﬂ
nucleus
/ .

steand of DN ke ot (he ccikus elsond of DNA tsken fiom yaast cell nuciaus
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e e rw—— 4
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el DNA strand
fran yeast cell nuclats
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maodified strond
D:'or'é:fts .. - teplatedmar - )
N - yeost cal
\ S/ -
yoast call TN A -
ltowes lo mllply Ve Vo = yessiDNA
in o culltre mudiom

tstago B) \‘W\ /] =menwmel DNA

chymostn

Fig. 8.1

{3} Name ths part labelled A in the diagram above.

TEE



(b) Suggest how yeas} covid be cultured dunng stage B.

. “ —— .
Al

(¢} [Insulinls a hormone commanly produced using genelic engineernng.

() Describe the function of This hosmone in the bedy.

{i) Compare an¢ contrast the methot ysed 1 Fig. 8.7 {o preduce chymosin vailh the
- methed 1o which human insufin is usually rotuced in genelic enginecring with e use
of bactetia ‘ e B ' -

ﬁolp‘:mm]



9 EITHER

ta) Fig.'9.4 shows a honzonlal section of the human eye 2nd the pathway faken by lighl -
rays as they jeave a distant objecl.
Complele the diagram by continuing the lines from the object to show how the hghl
rays p}oduce a focused irnagie on the refina. [3)

———p— light ray

16



] Fig 9.2 shows hwo front views, S and T. o' & ~umar eye o two different fight

infensities.
/_‘——_“'\
ERERT

- :l,:f ; ;
T_" _.“"'l“"?\ 1?‘

.~ —

changes
o

S
Fig 97

{) Suggest how the lighl inlensiy changes rees S 12 T expamirg now ine changes

sticwe mFig 8 2 is brought atout
S . .. - M

(i) Oefine pupil reflex and suggest why drug thal prevents this cellex action from

occuring should be avoided.

(Yotalk 10m}
AR
325



90K

{3) Intheinherilance of the calour of mouse fur, the atlale for yeliow fur {D} is dominant lo
the allele for grey iur (d).

()  Two heleroxygous yelow-coloured mice produce cifsoring. Use a [ully Iabelled genetic
diagram fo show how $he coaur o° mouse fur is inhented by the cifspring  State the

excecled genciypes ars ot eaerees n the eifsenng &3

Tl

18



(i} A patticular combinaticn of these gllsles is koown as 3 “ethal” combmalion The
offsprings that inherit this combination die In the ulerus during the very early stages of
-c'eveléprnen!. This resofts 1 a 2:1 ralio of fur colour in the survwving cffspring  Identify
the lethal combination of akeles and explain how you reached this answer

{n) Recessive alleles of genes could be formed by mutalicn Stale two couses of mulation.

21
[Teial i0m}

End of Papor
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Ansviers

1 {a) nucleus, chlozoplasis, (cell) membrane, {3]
4 (b) vacuote [ ribosomes f mitochongdria / ionapfast. [

1 {c) water leaves;

by osmosis;

rel, water potential {A any ref lo differential in concenlrafian):

cell / cytoplasm / protoplasm f model shrinks (R rel. vacuole).

rel. decreased pressure / wrgidily / fitmness / flaecidity:

tubing pulls away fron: permeable membranc OR cytoplasm or cell membrane pulls away
fram (cell) wall;

ref, piasmolysis;

scleclive permeabilly of Winng

no sugar leaves cell by ciffusiar e~iees space behween tbing and permeable membrane
OR beiween h

col nembranc and wak, T3k 6}

2 {a} damzge / breaks AW (cebs / lwae)

tal celt wall f membranc:

spleasing {cel} conlonis J stacch:

wills cells ] depatures enyymes f sions metabohc reactions, jmex 2}

2 {b) salivary amylase / carbohydrase.
digests / breaks down / hydrolyses - slarch
[0} maliose: [3}

3. (2) {i) D olia , E goblet {celt) f mucus (-praducing cell) / giand (cell) : [2)

3 (2) () rel. bealing J AW
moving mucus + towards throzl f upwards { away from lurgs .
conlaining germs / dirl ; [2)

3 () (i) Pig. 3.1(b) * Fig. 3.2(a) (2]

3 (h} (i) carcinogenic F AW :

tar ~ impervious to gases |

emphysemaz / break down of elveoli walls ;

reducad suriace area ;

fess 02 absorplion / to red blood cells / body cells ;

irritanls paralyse cilia lining the ajr passage;

dus! particles irapped in the mugiis lining the air passage cannol de removed:
increase the risks of chronic bronchilis [max 4j

4 (a). label line must teuch the sweat gland; labe! line must puch some part of recepior
under Maiplghian layer; [2)

4 (h), {body lemperature Increases / tses: [1j R cooler/ decreases

- In either order: Aclivalion of sweat giands 10 produce swaat, .
dilalion blood vessels / vasodifation/capillaries; increase blood flows near ihe sunace of the
bady; lo radiate heat away from the body, [2] R veins

" 10 allow the body to cool down. [1] {max 3 points}



5. [2) exnaling of hreathing ouwitaeces/blecding or coyng o vamiing [1]
c g v

5 {b) (i} ihe raie of swealing 15 mcher [er a persan who s cariying a weight of 15 kg a(
1000gh™”’ 2s compared to 2 persos who Is not ai 800gh

The person who s carrying 15kg has more eneray releasced/higher rate of respiralion;
More heat produced;

Increase in rate of swezting to cool the bogy fmax 4)

5(b) (ii). For a person wiio is siling in the shade, there is less work gone from siiting; and

less exposure to heat; hence, e person does not neec lo praduce as much sweal lo allow .

cooling of the bzdy  fmax 2}

5 {e} (1). Respiaiton 1]
5 te} {1} 1400 cm’

5{c} {m} voiume ol sweai poouce vakncrease
she velume of unne will desrease f less weler,
ihe congeniration vl Increase J colout will be carker: 3 max;

6 {a) asexuvalivegolative:
sexyal (ignore asoxual), (2]

& (b} any {rom;

mote certamn, known qualiy/quanbly of frut or described®,

favaurable conditions, greater % of fruit is flesh, laster,

greater profitfhigher yield, {*aflow ecf if wrong type of reproducten),: [1]

G () Interferes with mavemen of gases/blocks stomata,
mlerizrence with ranspiration;

digests cell contentsfrel. enzymes/separates cefls;
takes nulrients ftom the plant;

xilis cells/pratective loxins released by cells;

nofless photosynthesis;

blocks veinsfvascular bundlesiphloernfxylem; {max 4)

6 {d} (A reverse argumenl) cultivaled planls are planled close logelher in a smaller
arezfdeslggated farm; easwer spread of fungal spores;

genefically identical;

little vadalionfmulation:

zlifvery large numbers lack resistance; [max 3]




SeclionB

7 (a) coirect shape (A smooth-sided or slepped pyraniid) .
all three levels coirecliy Tabelled ; {2}
(upside-down pyramid wilh producer at lop = 1 mark)

7 {b} iarge bird / hawk + spider :
smatl [ yellow bird - (black) fies :
greenfiies ! aph:ds - bulierllies - mouse / mice ; {1 mark per rophic level)

7 (cyrel. Sun,

Ight (eneray) to chemical enargy:

absorbed by [inside planis or preducers / photosynthesis,

named photosynilhelic proouct;

foad for ! eaten by + apimals [ herbivores / consumers / decomposers,
‘nst as heal:

{from} respiration / ref ATP; -
Energy does nat pass back jo producers / piants f Sun; [max 3]

7{d) This is due o bioaccumulation;

When the mice feeds on [he bean plants, the nseclicids is nol broken down in the mice and
1s accumplaled in Ihe mice that the hawk feeds onJHence, the concentzation of the
insecticides Jncreasas up the {rophic level and vAil alfect the ammals higher up In the rophic
levetmora. [max2)

8 {a) gene f 2ligle ; [1)

8 (b} supar for named) / ntirates (A amino acids):

soluston f broth / valer :

suttable tempesatoie f pH

ref oxygen/ air (A rel_ [anjaerobic) |

{ sce 0830 In yRast may be acrobic of anaero;e)

formenter ! stenng 1 ref. sienbty { .. Ine meghanics of the orocess) ; {3 max)
{A ‘arge f suitgb-e conlmner)

B {clexoess giucose to giycager

corqee: ol ver fouselos |

enbenced GLoOSC UplEke by cells 7 increasce colr permcaolly .

ref consiaTt D OoC comeasiop f coscenireuordreaucior ot Moot guucote (2 maxl

8 () ). mstcas of using yeast. bacteriz is used 1n Ine produci.on ol numas «sein gene:
urlke bactese wineh is single-sitanded, yeast Is double stantiec.

boir necd e o'asmid to be taken up by either the yeast or bactena before they are placed
I iermenter;

Bacleria and yeast ace otk pul kato 2 nulrient broth fhal allows them o mulliply and produce
the insuin of Chymosin; .

Ainy ather reasonable answers. fmax 4)



g either

{a} rays continue paralie] unii hil comea;
rays convarge al GoMnea;

rays converge al lens;

meet before relina = continue to hit rebna; [3]

—+——— light ray

objact

9 Ib} (i). light imensiy increases at Hgeis brighter a; F; |1j

1 increzse in light iniensity detected by ralina;

2 impulses lo 15 {via brain} to result in an involuntary action where
3 (s} cicenlar muscles coniracs.

4 {iris} zedial muscles relax;

§ making pupil smallerfconsiriciea
& an there’ore less ight will erier ine eyes.

any laree 1 mars cacn
fevan 4t

2 (o} 7

Pupi reflex is a

fast [ rapid } quick.

reachion J response + (o} stimulus:

automatic / involuntary f no involvement of conscious thoughl AW / cannot be controlled [1]
R no invoivement of brain, oo much ight allowed lo enler AW

damage o setina / rods / cones /ight-sensitive eelis; 12)




8 or
(a} ) .
Parental Phenotype Heserozygous X Hoterozygous
Parental Genotype
Gamelse

Random fedilisation

Olfsprng 'genolypc 973 Dy g dd
Genotyme rako 1 2 - 1
Pheadtypic ratio 3 1

Yeldow - Crey

1 mark for correcet labels, t ark for cacn siep | max 5 marks]
R 4 wrong symbols used

(2) (i} LD (A e.c.f. for :ncariec] symbois)
tef. 1 m4 would be DD |
leaves ratio 2 yellow - 1 grey, (3}
A oxplanaucn on diagram .. aceept en (al} so long s umced)

9 (b} Any o of the followrng
Mustard gasfformaldehydel ullia viclel ramation/ exposure to alpha. belz and gamma rays
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