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1 Which struclures are present in a root hair cell?

nucleus chloraplast 1!
A 4 v ! key
B J X J = present
c X J X = absent
| D X X ]
2 What is an example cf aclive transport?
A movement of glucose molecules into the cells of the villi
B movement of glucose molecules down a concentration gradient
c mavement of fons in blood plasma
b]

movement of water in the {ranspiration stream



3 The rocts of a plant are placed in a dilule solution containing chlonde and nitrate ions.
The graph shows how the rate of uptake of chloride and nitrale ons by the tools of the
plani varies with oxygen concentration.

nitrate
rate of 1on ;
uptake i chloride
0 : i
oxygen concentration

arbilrary units

What can be concluded about hovs chlonde and ritrate ions enler the (cals?

! i chioride nitrate j
| a ‘ active fransport i active transport ;
] 8 . active {ransport ; diffusicﬁ;

s ) diffusion ; acliva transport

lo diffusion ) diffusion

‘- e smemie cw ..

4 Twe enzyme conirolied seachons are shown.

amino agiss - protens

proteins E.“Eﬂl‘.‘?-%,. amino aeids
From these reactions, what deducticn can be made about enzymes?
A Enzyme 1 has been changed {o enzyme 2.
B Enzyme 2 slows down the produgction of amino acids.
C Enzymes only break down large molecules.

D Enzymes can tuijld ug large motecules.

{Turn over




5 Four test tubes, each containing 2em? of amylase solution are treated as follows:
1 boiled. then ccoled 10 1°C
2 boted. then cooled ‘o 25°C
3 frozen, then warmed 1o 1°C
4 frozen. then viarmed fo 25°C

10cm’® of starch solution was then added o each tube and after 5 minutes, 2 drops of
lodine solution was added to each tube.

Which row shows ihe resulls?

1 2 3, 4
A black black black yellow
B black yeilow - black ] yaliow
(S} yellow black yellow l black
D yelflow | yellow yellow |  black

& Which statemenls are correct for ali enzymes?

1 They are proteins.

2 They are secreted info the alimentary canal
3 They speed up biochemical reactions,

a

None of ther work at low g,

A fanc 3 B tanca C 2and3 D Zang4

7 Wnich histed suDstances are ai broken down By the twec?
A alcobhol, drugs and crogesiercne
8 dfugs, adrenaline and urea
C oeslrogen, water anc adrepatine
D

urea, alcohol and drugs



§ The diagram regresents a cross secticn of pard of & leat.

¢

riow coes ine oxygen content of the air ai X compare 1o norma armosphenc aiw, wner
e teelss in (he hght and when it is in the dark?

. oo

inthelight ; inthedark

Y it e ¢ -

fower - the same

lower higher

o O o P

higher i the same |
! !
! |

{  higher lower

[Turn aver




§ The graphs show how iwo different condians alfec! the rate of photosynthesis.

graph 1 qraph 2

rate 6: 7/ - rale of
phoiasynihesis / photosynthesis

e / -
nerease increase
Wricn conditiors ave being allered i graphs * ang 77
graph 4 graph2
A~ " carvon dioxide cencentration Lght intensily
t
8  carbon duoxide concentration . temperature
i :
c , temgarature carbon dioxde caoncentration |
H ?
o’ temperature | © jight intensity !




10 A herbaceous plant, growing in 2 nutrienl solution, 1s placed in 3 well-lit experimental
chamber through which humid air is beirg passed slowly The diagram below shows a

section through a part of the plant

The speeds of movement of the Auids in lissues P and Q are measuced, The humid air

is then replaced by dry air and the speeds of movement of the fluids change.

Whal are these changes?

{—__T,“.«.......-- lissue P - . lissue Q T

T

!
greally increased upward movement ! greatly increased dowaward mavement
|
]
y
H

s

o o a—— cre

greatwy Increased downward movement dttle change

o o e ovnse samds

‘K@ change greatly increased downward maovement

lo 0 @ »

__'tle change

-—— P — . - —— - P e e

greatly increased upwargd movement

oomammm

i1 Whal coninbules to the wiliing of plar: leaves?
A tne mesophyti cells cse turge”
B ine phioert sicps transiccating
C 1ihe stcmata close
D ihe xylem fills wih arr

{Turn over




12 The diagram shows the pressures 0 the leit side of the hearl during one hear beat.

20*]

pressure 4o key
wa v =TT teft venincle
- aorta
----------- lefl atrum

limels

Which valves are open anc which arg closed at the time marked X?

I hicuspid 1 semi-lunar

P P ks

‘ A i closed ' closad

l! B i cosed open .
I o4 ; open : closed

{ 8|

oven __, _ open

- .



13 The table refers 10 blocd vessels ia ike Human pagdy

—
!

blocd carried

) . oxygenated/ |
l vessal ; i i deoxygenate¢ |
i : from : o { ;
r T ) o ’ ‘
1 H 3 }
aoria P ! altorgans i oxygenated ;
! ! ' exceptlungs :
H . ’
puimonary vein iungs ) hean Q '
hepatic arlery acria R oxygenated
hepatic poda vesr  alimenlary carat aver S
What are P. Q. R and 8
1Y : Q R S
A left ventricle deoxygensied wigney deoxygenrated
B 'eflventricle | oxygenated hver desxygenaled
c - nght veniricle ~ deoxygenatec ridney cxygenated
' D _,__nght ventncle lL cxygenated liver oxygenated

[Turn over




10

14 The diagram shows a cefect m ire walls hewween the alriz.

fautt in wall
of atria

L7

]

Whnai efieci woula in.s defect have on the blood circulatory system?
A increased pressyre in e oulmonary ariery

B rregular head teat

C reduced oxygen saturation of haemoglobin

D ventricular systole 15 celayed

15 In the human breathing system, which feaiures maintan the carbon dioxide gradieht
belween the alveoli and the outside air?

1 bleed continually pumped to the alveoli
2 breathing in and out

3 moist aiveolar surfaces

4 thin alveolar walls

A {and?2 8 1and 4 C 2and 3 D 3and4



11

16 The graph shows how the pressure and volume inside the lungs change Guring one

complete breath.

Al which point are the muscles of the diaphragm starting o contract?

B
2.5 PRANAREN c
volume N v .
volume of ~/ \Loe ., pressure
lungsidm* i ',o"\.\ “ m fungs
! R e
[+, ¢ ~ \, e
\ -Ppressure F - \
W ! a .
. / AN
P / 0" \
8 . )
| 7 \
Ly Pid Y
., R N
a2 G4 PO S ~
< 0 A A > ~ 3
e ~ .
T T T
o 1 2 3
umelsecs.

17 Which substance 18 [ost from the body by the kidneys; iudgs and skm?

A carbon dioxide
B excessions
C ures

0 waler

{Turn over
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18 Seals are marine mammals. When they dive under water, they are capable of respiring
anaerobically for long periods. During this time, blood flow o the muscles is greatly
reduced but the muscles are able 1o {olerate high concentrahans of laclic acid.

The graph shows the concenirations of iaclic aci¢ and oxygen in the blooc of a seai
beiore, during and afler a dive

L , penod of dive .
concentration .---?Z‘}’?.e.'.‘.-..\ it COTTREIURISR RS
in the bload .. ;
fachilrary units .
laclic acid
1 ] T '
9 1 2 3 4
T venemnd
X
time fhours

What explans tre change w lactic acid concentralion dyaeg tune X?
A ncreased faclic acid production

8 increased blcod flow ta the muscles

C ‘ncreased rate of aerobic respiration

D reduced rate of araercbic respiration



13

19 In 3 vidrey siaslys's machine, which subslance canaci Gifiuse Ihvcugh the dialysis
membrane?

datysis fluid
dialysis fluid
\

+l
!J : ; B
I//

4 )
‘0 patert ( i d12lYS1S
j i membrane
i
7/‘—“{]/ :
4 i

.

mood from {
patent  diatysis fluid

gucose

A

8 nsulin
C sodium
0

yrea

20 Which of these stalemenis correcily describe controt by"negative feedback?

A Aninjury to body lissue aclivates platelets in the blood and these 2clivaled platelets
release chemicals which activate more platelets.

B During the menstual cycle, luleinising hormene stimulates ihe release of ogstrogen
which in urn stimulates the release of more luteinising hormene.

C The onset of coniractions durng childbirth causes ihe releass cf a hermone, which
siimulatesy further conlractions.

D When biood pressure is high, nerve impulses from the brain cause the blood vessels
fc dilate and blood pressure is reduced,

[Tura over
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21 f the air temperaiure s higher than the core tody temperature. which processes ¢an
increase heat loss from the body?

—

T shivering by | evaporation | vascdilation |
i___iuscles ofsweal | intheskin_|
At v x s ey -
B ! S X | X l 7 = ¢an increase heat loss
c b ¢ v v l X = canaot iecrease heal loss
D X y x

T e s

22 {rsekn 5 a hormong synfiesised in (ne pancreas ang Cistrinaica arc, o the dedy by the

Whal describes its rate of secreton and concentration it the bloog?

o,

- -

rate of secretion

vewosian we - aoe

concentration in

{

.

A the blood .
constant t consiant :
canstant l varied !

varied' constant ‘
varied | varied ;




186

23 Which changes occur in ihe body when a person 1s shocked?

] increase in decrease in
A : the diameler of the pupils in the i the speed &% penstalsis - "i
i eye
B I ihe rate of conversion of the diameter of the pupils in the
l glycagen to glucose eye
G l the rate of unne formation the rate of conversion of
! i glycogen to glucose
D i fhe speed of peristalsis | the rale of urine farmation

24 The diagram shows some of the siruciures seen in a section through human skin.

Whnai 1s the funcz\bn of struciure X?

A {0 cause capilaries iq corsingl

B (¢ deiect changes n femperatur

C loreccive mpuises from ihe cenirat 1ervous system
8]

ic shmulale sweai glands {o release sweat

[Tura over




1%

25 The diagram represents a central nervous syslem. X, Y, and Z show possible siles
where the system can te blocked by a jocal anaesthetic.

e brain -

sensory nerve ——— Spinai cord
‘.\\ z

X\

Q s \
<

& N\

motor nerve

Of {our men, one had no anaesthetic block and the other three had only one
anaesihetic block al X, Yor Z.

One of the men can feet a pinpnck on his leg but cannot move it.

Where is the anaesthetic block?
A blockis at X
8 hiockisar¥Y
C blockisaiZ
D

7o bloek



26 The dragram shows a seclion thiough an eye.

(¥4

in the pupil refiex, which rcw gives the siles of ing effectors and receptars involved?

-

 effectors raceptors !
i - R
A 3 H 1
‘B i 3 : 2 |
: * i
. C 4 : 1
( 13
i O 4 i 2 i

27 The diagram shows a pod from a pea plant,

Which line correcily shows the painh that was taken by a pollen tube to an ovule?

c 0
i I
. = DS & 3 ?

key -
L« path igken
£ by poflen ube

(Turn over
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28 Which planis are mosi vkely to adapl successfully lo a climatlic change m ithew

28

environment?

A plants that are cross-poﬁinateé

B plants that ¢o not rely on wind-pellication
C planis that grow rapidly

D plants thal recrocuce asaxually

A natral memngs o b~ conits? asseTes hal sperms live for tnvee Gays aller sexeas
interegurse ovularen cocurs tetween days ¢3- 15 of the mensing! cycle ant re-cases
ova hve for 36 "ours

On which day ¢! ihe cycle snould sexva. intercpurse not result in pragnancy?

A day7 ‘

B day i?
C day12
D day 16



18

30 The diagram shows a si¢e view of the female reproductive system.

\ﬁ@i-; )
)
/i

In which region are sperms refeased during sexual infercourse and where does

fertilisation usually {ake place?

{ i |
!,_u ji_r?l):;:; J feﬁﬁ:ﬁgaﬁo” ’{
YRR
l 8 l 3 ! ) }
e A v

o, & . 2 1

{Turn aver
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31 A couple has three children. The lable shows seme of the children's characterstics.

child : sex blood graup} sickle-ceil/ normal ’
1 ' mate 8 ! sickle-cell §
2 famale AB | normal - }
3 male 0 normal :

What do the characleristics show?
A conlinuous variation only

B discontinucus variation only

C both continuous and discontinuous variation

D neither continuous ner discontinuous variation

32 What s a result of naiurat selection?
A dogs that are fnendly to humans
B grapes that cenfain no seeds
C mosguitoes thai are resistant io inseclicides

D onion crops that have a pleasant taste

33 The genatyce for the re'ghi ¢f an organism s writen as Tt Waai conciusicn may te
drawn?

A Tag allee f57 heg nes ai least iwo differeni genes

@

ibere are @t ieas: tws a:lierent alleles ci the gene for heigin

There are iwo cifferen: genes far height, each having a single aucle

[w I &)

Tnere is cne allele {o7 neignt with two different forms.
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34 A scientist 1akes 4 pairs of samples from a wild chery iree  In wiuch pare of samples
could there te cells with different genotypes?
A twaoiruils
B iwo leaves
- C ftwopetals ~ -
D

fivo root cuitings

35 S processes - genelic engireering are lisled

~ee sacienums cloned

\

T~p geneis tapied.

-
.

L

e Gone : Swilcned on.

AN

“ne gene s transierred injo 2 bacterium.

R

Tre hyman gene is iso'ated

[o4]

Tne protein, nsulin, is synthesised.

Which four processes. in the correct order, show the progucnon of buman insulin by
bacteria?

A 2-+3-5-.8

B J—i-d—b

C 5~13wZ—6

D 5-+é1—6

36 Which type ol moleculs is the end producl of iranstation?
A amino acid

B mRNA
C polypeplide
D IRNA

{Turn over
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37 Which statemeni aboui chromosomes is correct?

A

Chromosomes are fong DNA molecules cefled genes, which are divided, inlo

sections

Cnromosormes include a long molecuie of ONA divided nto sections called genes,

Cnromosomes incluge genes, which are divided into seclions called DNA molecules.
Genes include long DNA molecules called chromosomes.

38 Atree nas msect iarvae norrowing mols leaves The emerging ‘~sects ate eaten oy brds

anc t~e & ros ~ave £aras -c 1eas “vieg arangsi ineir feares

Winch 15 a pyramud of icmass ang which is a pyramid o aumaers for this faog chain?

| pyranic of °

———pm———p

pyramid of

! biomass  numbars |

1

AL I R
i 8 | 1 i 4

- G | 2 : 3 [

{ ! i i

]
led 2 1 4 |
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39 The diagrom shows energy flow through a food chain from Xto V.

anen energy in energy in
% nne'ag:l 10%olenergy | tissueol | 10%olenergy | tissueof |
1 - _ >
B li:;ue passed on primary passed on secondary
) 1 consumer l consemer
30% of 80 % of
energy lost energy lost

By which processes is energy losl befween X and Y?
A excrelion and respiration ’

B growth and excrefion

C growth and pholosynthesis

D pholosynthesis ang respiration

40 The diagram represents the flow of substances wittun a balanced ecosyslem. The boxes

are various irophic levels. Which box represents producers?

. B . key
- _ shows flow o
\ i == organc subslances
A C shows flow of
—— ;
camon Juxige
1
= D

J
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1

{a)

&)

Section A
{50 marks]
Answert alf questions in this section.

Write your answers in the spaces proviGed.

- - -

A student was asked (0 make a motel of a plant cell. She took 3 tength of iubing
made from a sugsince that adcws only water moiecwes io eass fhrougn and

enclosed i in a fex.pe perwealle memerane as shown in Fig, 1.4,

#nxible permeable membrane beads
tightty ) ]
SO ubing
tied :
o =
o e ° o
O . - -
tightly
: S tied
marble dilute sugort solution
Fig. 1.1

Name the struciures found in a ptant mescphyll cell thal are best represented by the

folfowing items used 1 the modet of the plant cell.

Marble .. ... . . Lo L - .
Beads ... ... .. .
. Tubing... .. N K
State a structure of a plant cell that is not represented in the studeni's model.
. . . . 1)

ot



{c} The student then olaced her model inlo a concentrated sugar solution for hall an hour
State and explain the similarities belween what might hagpen 1o her model dunng that
iime and what would happen to 3 clant cell placed in the same soluticn.

- . -
. e rese -
. . o
e e e e e
et e e .48

[Total 10m}




2 Fig. 2 1 shows how an aicoholic drink is preduced m some countries.

then spat waler container
into a conlanas odded

left 8 opten - -

¥
————
—

consumplion
Fig. 2.1.
" (8} The rcot tubers of the gassava plant slore starch. After removal from the plant, the

tubers are crushed and boled. Suggest the effect thai crushing and boiling will have
on the cells of the tubers.

i2j

{c} Afer ihey have beer crushed and beilec. the cassava whers are chewec 'or several
~agies Exoia n what naccens 1o the siarch curirg this e

...... e e e e e v w3}
Tetal: 5m}



3 Tig 3 1a)and Fig 3.1{b) each shows cells from the ming of @ trachea One ts froma
¥ (3 G Y

spioker and gne 1s from 3 Nen-smoker,

(8) &) lcenvly structurgs Dardh

0
(ii} Descripe the funclicn of D

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

Fig. 3.2(a) Fig. 3.2(b)




o
2
By

{c)

Idenfify from Fig. 3.1 and 3.2, the alveoli and trachea that belongs tc a smcker
Trachea - Fig. ... : Alveoli : Fig.... . i2)

Explan how the effect of smoking on the alveoli can affect the respiraiory systern ol a

smoker.

{4}
[Total* 10m)



4 Fig. 4.1(a) and Fig. 4.1(b) shows a seclion through the sk of a serson at twe cifierent

temperalures.

Fg. 4@ -V

Koy -

B
direction of
blood flow

{a) On Fig 4.1(a), identily and label the sweat glang and iemperaiure receplor.

(2]

{b) State whal happened io ike body temperature 1o cause the changes shown
Fig. 4.1(b) compared with Fig, 4,1(a). Explam your answer

.. R 3
fTowmi 5




5

{a)

{0)

(b}

Fig. 5.1 shows ihe average swealing raies of a person over a 4-hour pericd under
differeni conditions.

2o o™ Yr L aes oo LY :“-1‘ {"'.s:."?:-.---u SICRRE
SeRINg kR BTN 1
leeteterty, ov Ces "G 32T ~o
RRAEES WAENE RUKNE KNS IS KR H LN
LA NS MR RN NN KSR SN 1u %)
e,

R R T A R T
-:Ww”do&m,ﬁM&mm
e N Yy 4 Wl gt S n g

i

LS nn]nnnn‘(
LI

-
W ot u
tadelioe o on STVTINEEY CONPITNREL B 10, N
TR AN N SR SO e
S0 LR AR -'_m- ~:¢(v e
2304 EINNE R K

A 4

LAl l H l ) 1 l‘d“c;‘é:,:
he sheAass

r-n-iq--

0 200 a0 600 8O0 1600 1200
swealing rata s ght
Fig. 5.1
State sne way other than Dy sweating and urination n which a person might lose

waler.

1 Suggest new the -ates of swealing snown in Fig. 5.1 are differeni ‘or the persen
wien they are wals'rg Glcines « tne sun with ane wittout the 3 kg weigh

. A i3]

i} Suggest why the cerson whe is sifling clothed in the shade has the lowest
sweatling rate.



-

{c)

{if)

(i)

£ g 5.2 shows tne water gain and foss of 3 persor over 24 hours.

daily watsr gains daify water losses
drmks 1560 ern? exhaled oy 460 cm?
watst i food 0o faecss 100 e
veales formed swaat 500 cm?
within body 2000w’ vane ? e’
wlal 2400 cm® nal A0 em?
| yay :
fig 52

Name a reacudn « \n¢ SCUy 13! Crasuces waie”

i1
Using the information in Fig, 5.2 calculate the velume of walter a person
mysl lose in the unne over 24 hgyrs ie order 16 maintain the veiume of water
in the body Show your working in ihe space below.
Volume of water * e B & )
On a hot day, the valume of water foss as sweat will change. Suggest how
sweating could affect the urine that a person preduces,

{2

{Total 10m}




{a

)

~

Cuttivated banana planis greguce fruils wilh seeds that are inferile (unable to
deveiop) while wild banang plante produce fruits with iarge, fertile seeds.

Siate the type of reproduction usually found in cultivated bananas and wild bananas

Cuttivated bananas: .. .

V¢ild bananas: . . 12

Staie one commercia advarage ‘ral resulls ftes e type of reproduchicr found
csivaied sananas
i1

“Black sigaloka” is a fungal disease cf banana leaves The hyphae of the Tungus
spread through the mtercelllar spaces as showr in %ig 6.1

10



{c) Suggest ways by which the fungus would eventualiy sause the leaf to cie.

............................................

{i}  Exolain why fungal diseases tend to kil a higher peréentage of cultivated than of wild
bananas.

3]
{Total 10mj




Section 8
[30 marks]
Answer three guestions
Queslion 9 is in the form of an Either / Or question. Only one part should be answered.
7 Over a period of several months, a siuden! recorded some activities ci the wild life in a

padicular habiial, The following cbservations appeared in her nolebook as seen in Fig.
7.1.

Yourg shoots of a crop of bean plants ¢overed with greeaflies (aphids)

wng foed from the stems, F

2. Sawc large bird (hawk), which usually catches mice, swaop to take a small
yellow bied clu?::? #0 a bean siem. Noticed that these small birds of ten
visit the bean field to eat some of the aphids or butterflies.

3. Flowers of beans being visited by many different species of butterfly.
4. Mice seen nibbling at some dispersed bean seeds, A
5. Spider’s web constructed betiveen two bean plonts with 5 large black flies
caught in it. Rotting bady of a meuse nearby atiracting similar flies.
Fig. 7 4
(8) Inthe space below. draw and iabel @ ayramid cf biomass for the hawks, mice 4~¢ bean
clanis in {hls habitat {2}



{b) InFig. 7.2 telow, fili ¢ tne blanks lo show the feeding relatonsnips of rne crganisms in

this community K

- -
_..“T
!

“1

basn p'c:mtsJ

Fig. 72

{cy Explam why energy ficw 1s non-cyclical.

e S <)
{d). . A farmer sprayed 2 lot of inseclicides, Explain why thal wouid affect the hawk more
than the mice.

R v
{Total" 10my




8 Fig. 8.1 shows how genetic engineering with the use of yeast cells can oe used fo

manufacture an enzyme {chymosin) thati clots milk in the stomach of young mammals

celt rom thy Slomach yeast ¢sit
wall of & young mammaj

steand of DN 1aker from ths aucieus slrand of DNA taken from veast celi nucaus

\AVAV VAVAV AV, VaVA VAR ¥ 2% L%

B s

RIS ONA stignd cut
part of strand : /
retaved and insected
i DNA strand
frorn yeast call nuclsts
0 ',T\ oy ',: *.‘ ‘?:‘ ': :‘ fo
N '\'.“::‘ ‘:‘i'i\//wv‘g‘w‘f? RO
modified strend
wasie replac
produsts #dn g
: yeast cell
s key
‘.mﬁ't w" - a~ A .
showed to mritiply “:‘f':‘ Wi =yeastONA
£ ,
in g cullure medwm

(stega B - N\ =memsnet ONA

chymosin

Fig. 8.1

{a) Name the part labelled A in the diagram above.

14



{b) Suggest how yeast couid be cultured during stage B.

{c) Insulin Is a hormone commonly produced using genetic engineering.

{h  Describe the function of this hormone in the body.

e e )

() Compare and contrast ihe method used m Fig. 8.1 lo produce chymosin wilh the
methcd i wiuch human insulin is usually preduced in genelic engineeting with ite use
of bacteris

i

Total: 10m)




9 EITHER

{a) Fig. 9.1 shows a honzontal section of the human eye and the patbhway iaken by light
rays as they leave a gistant object.
Complete the diagram by continuing the lines from the object ta show how the light
rays produce a focused image on the refina, 3}

- light ray

G—“-‘M
) S

object

16



{b) Fig 9.2 shows two front views, S and T. o' a "umar eye = two different light

nlensities.

éhanges
o

Fig 92
{3 Suggest how the lignt inlensity changes rom S 1o 7 exprartirg now the changes
snewe n Fig 8 2 is brought atout

(iiy Define pupil reflex and suggest why drug that prevents this reflex action from
occurring should he avoided.

{Tolal: 10m}




9 OR

(3} In the inherilance of ine calour of mouse fur, the allgfe for yeliow fur (D) is dominant to
{he aflele for grey iur (d).

-~ - -

-

(i} Two helerozygous yslow-colgured mice produce cffspring. Use a fully labelied genetic
diagram fo show how the cosur 0 mouse fur is mhented by the cflspring Staie the

excecled gengiypes arc pherciyeas nthe siisenng {53

18



(i) A particular combinalicn of these alleles is known as a “lethal” combinalion The
offsprings that inherit inis comunation cie in the ylerus during the very early stages of
development, This resutistia @ 2:1 1atio of fur colour 1n the surviving cilspring  Identify

the lethal combination of al‘eles and explain how you reached ihis answer

(o) Recessive alleles of genes could be formed by mulation State kvo causes of mulalion.

2
{Tctat: 30m]

£nd of Paper
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Answers

1 {a) nucleus, chioroplasts. (cell) membrane. (3]
1 {b) vacuole / ribosomes { mitochondria { tonopfast. {1j

1 (c) water leaves:

by osmesis;

ref. waler potentia {A any ref lo differential in concentration). -
cell 1 cyloplasm [ protoplasm 7 model shrinks (R refl. vacuote)
ref. decreased pressure / wrgidity / firmness / flaccidity:

tubing pulls away from permezble membranc OR cyloplasm or cell membrane pults away
from (celt) wall;

rel, plasmolysis:

sclective permeability of tubing

no sugar leaves celt by ciffusiar! eners space beiween ubing ang permeabie membrane
OR between

celt membranc and wak. imax 64

2 {a} damege ! breaks AW (cel's / iwoe)

ref. celt walt / membrane:

releasing {cell} condenis f stacch:

wills cells 1 denatures ensymes [ stoos melabohe reacuons, imax 2)

2 {b) salivary amylase / carbohydrase.
digests / breaks down / hydrolyses « starch
(o) malfose: {3}

3. (a) i)} D cilia . E goblet (cel) f mucus {-praducing ce(t) 1 mand {cell) ; [2)

3 {a) (i) rel. beating 1AW ;
moving mucys + towads throal / upwards / away from lungs .
cordaining germs / dirt ; {2]

3 (0) () Fig. 3.1(b) « Fig. 3:2(a) (2}

3 (b) (i) carcinogenic / AW ;

tar + impervious to gases |

emphysema / break down of alveoli walls ;

reduced surface area ;

less 02 absorplion / to red blood ceils / body cells ;

irritents paralyse cilia lining the air passage;

dusf particles {rapped in the mucus lining the air passage cannot be cemoved:
increase the risks of chronic bronchitis {max 4j

4 (a). labet line must touch the sweat gland; label line must touch some pari of receptor
under Malpightan layer; {2)

4 (b}, (body temperature increases / ises: [1} R cooier / gecreases

in either order: Activation of sweat giands lo produce sweat,;

ditation blood vesseis / vascdilation/capillaries; increase blood flow near the surface of the
body: to radiate heat away from the body; [2] R veins

1o allow-the body to cool down. {1] {max 3 points)



5. (a) exnaling of breathing outifaecesfoleeding or cryng or vamitng (1)

5 {b) {i} the raie of swealing 1s mgher lor a person who !s carrying a weighf of 15 kg al
1000gh™" 2s compared to & person wha is not at 200gn

The person who 1s carrying 15kg has more energy releascd/higher rate of respiration;
More heal proguced;

. -.Increase in rate of sweating to coof the body max 4)

5(b) (ii). For a person wha is siting in the shade, there s iess work done from siting; and
less exposure o heal; hence. the person does not need to praduce as much sweat (o allow
cooling of the bedy  [max 2}

5 {c) (1. Respraton {1}
5 (¢) (i) 1400 ¢’

5 {e) {tu}. voiume of sweat nTetuce wili ncrease
the volume of uning will decrease 7 less water;
e conceniration wil inciease / colour wil be carker: .3 max;

6 {a) asexuzlivegetative;
sexual (ignore asexuat, {2

6 {b) any from;

mote certain, known qualily/quantty of frud or descrioed®,

favaourable conditions, greater % of fruit is flesh, {aster,

greater profit/higher yield, ("allow ecf if wrong lype of repreduction),; (1]

6 (c) interferes with mavement of gasesfoiocks stomata,
interference with transpiration;

digests celi contents/ref. enzymes/separates cells

takes nutrients from the plant;

kills cells/protective toxins released by celis;

nofiess photosynthesis;

blocks veins/vascular bundlesiphloem/xylem; {max 4]

. 6 (d} (A reverse argument) cultivated plants are planted close together in a smaller
_arealdesignaled farm; easier spread of fungal spores:

- genetically identical; ,
little vaciation/mulation;
gliivery large numbers lack resistance; [max 3j




Section 8

7 (a) correct shape {A smooih-sided or slepped pyramid) .
all ihree fevels correctiy tabelled ; {2]

{upside-down pyramid wilh producer at top = 1 mark)

7 {b) large bird / hawk + spider .
small / yellow bird - (dlack) fies ;
_greenflies / aph.ds - butterfiies - mouvse / mice ; {1 mari per tophic fevel)

7 {(c)rel. Sun,

tight (energy} to chemical energy:

absorbed by / inside plants or praducers / photosynthesis;
named pholosynihetic proouct;

food for / eaten by + apimals / herbivores 7 consumers / decomposers,
iost as heat;

- {{rom) respiration / ref ATP;
Energy does not pass back o producers/ planis / Sun; [max 3]

7(0) ';’hxs is due 10 bigaccumulation;
When the mice feeds on the bean planis, the msechcdo is not broken down in the mice and
15 accumuiated in the mice that the hawk feeds on./Hence, the concentration of the

insecticides increasas up the trophic level and v/l affect the amimals tigher up in the trophic
level more.  {(max 2)

8 {a) gene/ 2ligle ; {1]

8 (b) sugar {or named) ! nirales (A amino acids) .

sofunon { broih / water ;

suttable temperature f pH .

ref oxygen / air (A ref, {anjacrobic)

{ snce respraton in yeast may oe acrabic or anaerooic)

fermenter 1 string [ ref. sienifily ( «.o. Ine mechamcs of ihe orocess) : (3 max}
{Aarge / suirgo.c conlairer)

8 {ciexcoss giLeose o giycuger

corees sof -ve’ f muscles |

enhanced G'wcOSe upiae by cells / increasco cei permean .ty .

ref CONSIET 0 DG COMEOSKION § concentraionireauci:on of DIOSE uicose 2 Max)

8 (¢} (n). sieag of using yeast, bacteria is used 1t tne product.on ol numar msufin genc:
uniike bacteriz which is single-siranded, yeast is double strandec.

poih necd the dlasmid to be iaken up by either the yeast or bactena before ihey are placed
in fermenter:

Bacteria and yeasi are both put into a nutrient broth that atiows ihem to multiply and produce
the insuiin of Chymosin;

Any other reasonable answers. {max 4]



8 either

{a) rays continue parailel uniii hit cornes;
rays converge al comea;

rays converge at lens;

meet before retina = continue to hit retina; (3]

~—s—— light ray

object

9 {b) {i). ligh! miensity increases af Hgels brighter at T {1}

1 increase in light iniensity detected by retina; '
2 impulses 1o0'icls {via brain} to rosuliin an involuntary action wiere
3 (s} circular muscles contract.
4 (iris) redial muscles retax;
§ making pupil smalier/constricteg
6 an there‘ore less light will eriter itse cyes.
anytnree 1 mark cacn :
- lmax 4

-9 {o} 6§
Pupil reflex is a
fastf rapid / quick;
reachon / response + (to) stimulus,
automatic / involuntary / no involvement of conscious thougnt AW: / cannot be controlled [1]
R no involvement of brain, too much light allowed 1o enicr AW,
damage 1o retina / rods / cones / ight-sensitive celis; {2}




Sor

@

Parental Phenatype Heterozygous X Hoterczygous
Parental Genolype

Gametse

Random fertilisation

Offsprng genolype Do Dg (B%] de
Genotypic rafio ¥ 2 1
Prienotypic ratio 3 1

Yedow * Crey

1 mark for correct labels, 1 mark for eacn siep | max § Marks]
R il wrong symbols used

(&) (i) DO (A c.c.f. for incarrect symbais)

ref. 1in 4 would be DD |

leaves ratio 2 yellow : 1 grey, {3}

(A explanation on diagram - zccept en (ai) so fong as inked)

9 (b} Any iwo of the followrng )
Mustard gasiformaldehydel ultra violet ragation/ exposure to alpha. beta and gamma rays



