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The diagram shows blood passing Ihrough an arteriale inlo a capillary. Parl af the
capilfary wall has been cut away 1o show the bicod.

direction of bloed flow

What is the lavel of organisation of the structures labelled P and Q7

P Q
A organ cell
B argan lissue
c tissue call
D lssue tissue

An amino acld enters a cell and is then used lo synthesise an enzyme secreted by the
cell. What is the sequance of cell struclures involved in the synthesis of the enzyme?

first > fast |
A ar:g:nig :ﬁgic Golgi apparatus ribosome exocylolls vesicle
B er:ggglljal:rr:ic ribescme Golgi apparatus c;g;%f:::
c fibosoma er;gggslljrr:ic Golgl apparatus | exocylotic vesicle
o | smesome | cagimpuus | mem | oo




3 The diagram represents the passage of water melecules and glucose malecules
across a parlially permeable cell surface membrane.

parlially permeable
membrghe

a”

A

key
o] O = water micleculs
A = glucese mofecule

>

o
s O
or © 5 0P

B
"

b
Q
~ O

c

24
D
A -—--ﬁr'“'

Whick atrow indicates osmosiz?

»Q
Q0

4 Which diagram illustrates the process of active lransport?

A 13}

minerol ion

7
paal cal valer carbon dloxide

5  Which moleculs contains peplide bonds?

A cholesterol C glycogen
B deoxyribonucteic acid D haemoglobin

Y2
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Whatls a 1ole of essential fatty acids in the body?

&8s part of ceil memtranes
as parl of cell walis
10 usa for GNA formalic

COun

10 use for enzyme formatior,

A student cardied out four tasts for hiological malecules on a solution. The fesults are

shown in the tabta.

ost ler D:ddogreal
meleeulis

oLserdzhon

ngine sontion
biurel

Benedicl’s

LSEan

crenge-bmym
purple

orenpe

tlzar

Which three molecules may be originally presant in this salulion?

amylase, slarch, il
amyiase, starch, water
egg white, glucose, ol
e9g while, sucrose, water

DO U3

A bacterium lives in hat springs at temperatures of 75°C 10 85°C. Which grapi
represents fhe activily of onzymes found in these bacteria?

N 13
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The 1able shows the rates ol absorption of two different sugars, arabinose and
glicoss, in living and dead inlestines. The concentrations of the sugars inside the
intestines were the same in each case.

rate of absorplion {atbilrary units)
arabinoss glucose
Jiving inlestine 31 102
dead intesting 3 i 34

What are the main methods of absorption of arabinose and glucose in living intesline?

arabinose qlucose
A aclive transport aclive transport
B aclive transport diffusion
c diffusion aclive lransport
D diffusion diffusion

The small intestines of cows are similar in general structure and tunction to the small
intestines of humans. A disease in cows reduces the number of villi in their small
intestines. The cows lose weight and become weak. What explains this?

A less amylase produced C  slower absarption of nuirients
B lesyperistalsis D slower Gigestion of proteins

The diagram represents some human organs and their blood vessels,

iver

;
|

[
L

Kidney |

Immediately aller taking an alcoholic drink, how would the levels of alcohol compare
in blood vessels P, Q and R?

P Q R
A high medium high
B medium high low
c low low madium
D high low low
5
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12 The ciagram shows lhe arrangement of the tissues of a leal as seen in cross-seclipn
uncer the migroscope.

pulisade o
mesaphill upper efidentis
‘\ I’ e
Y . - xylem
.- piloem
B L LT LT o L -4 e

T e ————

\ - ]
lower epidermis

What is the arrangement of the cells in the section X-Y?

13 Whatis the main source of the energy that causes waler 1o rise up a plant stom?

difference in waler potential between cell sap and soll watsr
heat from the Sun

light absorbed by chlorophyil
raspiration of sugars made in pholosynthesis

=NeX B3

14 in s medical investigation, a dye was injected inla |he renal arlery of a palient. The

dye was not filtered out ol the bload in the kidneys.

= 1

Which chamber of the hearl would be the first to receive blood with this dye in it?
3]



15 The diagram shows a seciion of the coronary artery with damage that may resuitina
heart attack.

L]
mren

What best describes the evenls thal could [ead 1o a hearl attack?

A furiher fat deposits followed by platelel and red blcod cell destruction

B furher fat depaosits lollowed by platelets forming a fibrin mesh restricling blood flow
C  hardening the artery wall preventing diffusion across the wall

D restlction of the artery lomen by a clot causing less oxygen per cm® of blood

18 The diagram shows a section through par of a vein.

S

— e 4

— —

o
."\‘\-...

A e e = D

Whal could be the [irst organs found in the direcions | and 27

1 2
A heart brain
B intestine livar
c Kidney heart
2] lung heart

17 The diagram shows an zlveolus and an associated bisod capillary,

inkedlo
£~ = polmonary veln

linked o
pulmchary aﬂcry..\

At which point will the greatest rate of diffusion of carton dioxide occur?

7
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18 The diagram shows the apparatus used to show some of the materials in cigaretle
smeke, The labels indicate the results alter five minutes.

tutmng
cigalclie

aspiralor draws,

mesh filsg with~~ # alr through the

grey depesh apparatus
cetfon wool — O
[Jrns brarwn 3 e 2 . - ap
R EY : ~
A L - w'd
/ i ] [0 —l—- sink
wedwater - . limewgaler /N3

furns mdicy
Which materials thal are in cigaretie smoke did thls apparatus delect?

grey deposit cotlon wool fmewalsr

on mesh filter lurns brown turns milky
A nilrales nicoline carbon dioxide
B nitrates lar cerbon monoxide
C particles - nicoline carbon monoxide
D paricles lar carbon dioxide

1% What would ke normally absent irom lhe glomenuar lillrale In the Kidney?

A glucose B protein C salls D urea

20 The diagram shows some of the struclires seen in a section through human skin,

What is 1he function of structure X7

lo cause capillaries 10 consirie!

to dslect changes in temperature

lo receive impulses from the cenlral nervous system
1o stimutate sweal glands to release sweat

ocowl
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21

22

The diagram shows a way of regulating \he tlemperature of 2 building.

boilee - gererales

heat for baitding \
Inerroslal - seguiates lemperatore of

temperatwe tL'ding = slays mlhm

of building naToa Brags
\ air eondiyizning - /

ool buiding

Which shows the equivalant organs that regutate the lemperalure of ihe human bedy?

2ir conditioning boilar thermostal
A brain lungs skin
B lungs brain muscles
C skin fiver brain
D stomach skin heart

What is the role of motor neuranias In rellex actlon?

A carrying nerve impulses from the cenlral nervaus system to an eflector
B connecting & receptor to tha central nervous system

C foming a synapse with & sensory reurong

B wansfarring energy from the stimulus to a nerve impulse

The diagram shows a very small section of the retina vith microscopic detalt of four
rods-and a cona.

1 Kghl
\ I'Od
\ ,,.-sr_'era

‘/.r/; - o= Choroid
/

E—-—-— — relipa

rone -
\--—-- 3 newrone
4 neurone .y |
aeufones o £
opbic pefve
P 2 tght

Which arrow shows the direction that the light passes o stimulale the retinal cells,
and, at low level light intansily, which of the two neurones will fire impulses?

gireclion of light neyrone ficed
A 1 3
B 1 4
Cc 2 3
D 2 4
9
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24 How does adrenaline zffect glucose uptake by muscle celis and carbohydrate
conversion by liver cells?

oowr

glucose uptake carbphydrate conversion
decreases glucose 1o giycogen
decreases glycogen to glucose
increases glucose to glycogen
Increases glycogen io glucose

25 The diagram shows a vertical section through the carpel of a flawer that has been
gollinated,

What is the correct order of strustutes (hrough which the pollen tube must grow in
order io bring about {edilisation?

o>

26 \What are invalved in reproducilon in both animals and plants?

oW

firsi- > last
micropyle stigma style ovary wall
ovary wall ricropyle stigma style
stigma slyle ovary wall micropyle
style ovary wall micropyle stigma

ovary and smbryo
ovary and lastes:
ovule and stigma
uterus and embryo

-

27 Whalls the result of colting both lhe sperm ducts in a man?

comP

He is unable to davelop sperms,
He is unable 1o pess urine.
Male sex hormones no langer circulate in his blepd.

Sperms are not emitted from the urethra.

10




28 The diagram shows the relationship betvween progesterone levels and the thickness of
the lining of the tlerus.

taekinces of tha *
Lnlng of the vizras

.................
s

progesieiene K
Tavel fn Ylzed

Which searsent needs to be added at X o complete the diagram?

A B c D

29  The diagram shows a seclion through a flower.

In which struciures are haploid nuctei fermed by reduclion division?
A 1and3 B iand4 C 2and3 D 2and4

11
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Mt the mass of DNA in a normal body cell is Z, how much DNA vill be presenl in a

cell after the completion of mitosis, after compiletion of meiasis and In an egg after

completion of fetilisation?

after completicn | afler completion | afler completicn
of mitosis ol mefasis of Tedilisation
A Z jL¥4 Z
B A 22 2z
C VeZ 2z 2z
2] 22 Bl Z

31 Which statement is true of both chromosomes and genes?

Each codes lor a specific prolein,

Each may be copied and passed on in mitosis.
Each may be either dominant or recessive,
Each may exlst as two or more alleles.

o0 W

32 The diagiam shows the blood group phenotypes of some mermbers of a famlly.

Which member of the i1 geperalion must be heterozygous, with the codominant

alieles?
hlond-* bBlzod”
group O group O
parents O__D
F1 generation __5-‘—%_‘__{]
A B8 Cc D
F2 generation ( ) ; y [ f ” I [~
blood blocd blood tlood
group B group A group A growp O



33 The graph shows the masses of two diflerent lypes of tomaio,

type 1 iype 2

numbar of
lomatoes

0 20 40 &0 80 100 120 13D 160 130 200 220
mass/y
What can be concluded from the graph?
Genas do not affect the mass of lcmatoes.
Type 1 tomatoes show continvous variation.

A
B
C  Type 2 tomatoes are sometlmas smaller than type 1 tomatoss.
D Type 2tomatoes show discontinusus variation.

24  Which culcomes might farmers want 10 achieve by using antificlai selection?

increased decreased
A fertiliser use pesticide use
] grovih rale yield
C pasticide usae growth rate
D yield fertiliser use

35 Which stalement about chromosomes is correct?

A Chromosomes are lorg DNA molecules called genes wiich are divided into
sections.

Chromasomes include a long moleculs of DNA divided into seclions called genes.
Chromosomes include genes which are divided into seclions called DNA molecules.
Genes Include long DNA moleculas called chromosomes,

oDOow

13

|31



36 The diagram shows part of a DNA molecule.

37

Y
::

I:]—d

O

@
Which letters indicate cylosine, pentasa, phosphale and thymine?
cylosine penlose phosphals thymine
W X Y z
Y X W Z
z W X Y
Y Z X W

COwWR

Tne following diagram shows some of the events in the synthesis of a human hormone
by genslic enginesring.

human ce¥s
grown in cullure

I

baclena grovn
in cultore

i

A human messenger
RNA oxtracted

plasmids extracled
{from boclona

human DNA
B synlhosised lrom
messenger FINAT

Y

/
/

/

c humzan DNA and
~ plasmid DNA o

« - human
D plasmid

man-DNAand .
ONA joined

!

recombinant plasmids
taken tpr by bacleria

At which stage fn the process is a restriction epzyme used?

14



38 The diagran: shows some of the stages in the cartbon cycle.

carbon disxide
in the slmosphere

/1N

process F process G process H

plants animals microotganisms

Whal are processes ~, G and H?

pocess F process G process H
A | photosynthesis respirallan photosynthesis
B photesynthesis resplration respiration
C respiration respiration respiration
D respiration photosynthesis photosynihesis

39 Which pollutants of waier can [ead to gutrophication?

lenilisers herbicides insecticides sewage
A v v x x
B v * x v
c x v v x
D x x v v

40" Gutling down tropical rain forest rees has many consequences.
Which of these consequences could lead to global warming?

A fewer organisms decomposing € less carbon dioxide absorbed
B  fewerroots in ground D soll erosion

- End of Paper -

15
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Section A: Answer all questions In this seetion in the spaces provided.

1
Fig. 1.1 shows a verlical section of the stomach, logether with 1he parts of the alimentary
cangal leading irlo and cut of iL.

~stomach
walt

(g} Namo the parts Aand B,
5 RO OOV UO SRV UP RPN RORRTOUIROOTOVIPON () &
The stomach is a bag-like slructure with very muscular walls.

(b}  Explain the role of the muscles in the slomach wall,

- - - - . . L - I Y LT LT YT ———upaana -

. buend ’ e I I R R LRI T} R ] - L3
&4 susnas [ asv » » ' [ " " e
........................................................ - B T T Y T S A T
e reny ~r esanneny - » - » - - - araparpEsrersaasen Y »

& CHS 2014 2



{e) Pepsinis a substance produced in the storach. An invesligalion was carried out

into the action of pepsin on proleins.

10 cm” of a cloudy egg white suspension, the protein, was placed into each of four
test-lutes. Other subsiances were added as shewn in Table 1.1,
The test-tubes were kept in a water-bath at 37°C for ten minutes.

Table 1.1
volurne / cm’®
test-lube egg while hydrochleric pepsin water
suspension acid

1 10 2 3 0

2 10 0 3 2

3 10 2 G 3

4 10 0 4 5
At the beginning of the investigation the contents of all the test-tubes were cloudy-
At the and only tast-lube 1 had become clear.
Describe and explain lhe processes and condilions thal cause the change in
appearance of test-tube 1.
.............................................................................................................................. w4l

[Total: 9]
©CHS 2014 3
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Fig. 2.1 shows & section through a leaf. A leaf is designed for photosynthesis and
this process provides a supply of simple sugars for a plant.

= c;nw-ﬂh«x(- "J;

2
{a)

L 2 N

P e =

R w»w‘w FONT

! f ) '|': f);

& ( -' “’ “' Log ] %

1 " b e Al I‘i;, ";l

,-.r t~——chlojoplast

4 '.lﬁ‘ A dire & 4

71"' ol T

it J%’i "f‘v
T ‘-J -

B2
C.

\:7

’ R spongy
s mesophyl

cells

Flg. 2.1

() Siate the funclion of tha chloroplasts in photosynthesis.

L T T

(I} Describe and explain the advantage of the distribution of the chloraplasts as shown
in Fig. 2.1. :

B A

=Semmmrrararaabaminsstadtrrrrarabnnbiranidabapadibulpnnen

.................................. OSSN -

{ii1) Suggesl the function of the slomata and the spaces between the spongy mesophyll
cells in the process of photosynthesis,

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

............................................................ eveseesmeesansmmsmmnsismssrsmmssessseasssssnssseasesssssssessseeoe [ )

{b)  Name the tissue thal \ransports amino acids around tie plani.

LY YT T T PP T TP

------- L T T Y P roana

©CHS 2014



fTotal: 7]

3
Fig. 3.1 shows an incomplets diagram of the {female urinary system.

to from
hearl  heart

L)‘ I S tadder

Fig. 3.1
{a}  On Kg. 3.1, draw and label the following paris:
renal artery, urelhra and ureter. i3]

{b}) I the Kidneys {ail, the patient may be pul on a kidney machine, Explain how a
kidney machine works,

B T T T R Y R A R L LT AT R N TR ]

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

DT P T T T T T T T T Ny P R e L T L L]

R ErEREb A satrerbsereremsdnsusataranadasdtasnarvererienyiTrivennbretin

®CHS 2014 5



{c)  Outline the role of the kidneys in homeostasis.

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

] T SR -\
(Total: 9]

@CHS 2014 6
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Seclion A: Answer afl guestions in this secticn in the spaces provided.
4
rig. 4.1 shows part of the internal structura of ihe human eye.

lans

irs

Fig. 4.1

(8}  On the following two diagrams, the lens and the lris are missing,
{0 On Fig. 4.1a below, draw the ins o show how it would appear when he eys is
receiving loss light than the eye in Fig. 4.1,

Fig. 4.1a
B
(i}  On Fig. 4.1b, draw the iens {0 show how it would appear when the eya is focused
on an object closer to the eye than in Fig. 4.1,

Y]

D CHS 2014 ]



In an experiment, a person lnoked at the same light source from various differant
distances. The diameter of their pupil was measured at each position, Fig. 4.2 shows how
the diameter varied,

107
g4
g4
T~

diameter B+

of pupily 5
mm &
a4

2

14

o

L1 T L i T ] L]

0 i 2 3 4 56 7 38 9 10

fight intensity/
arbitrary units

Fig. 4.2

(o)  Explaln how the response is brought aboul as the light intensily is increased [rom 2
to 4 arbitrary units.

bessisLsa b L nbs se e e sesa e or s ba s s aarsmas S —— (51
[Total: 7]
® CRS 2014 a
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5

The production of chicrophyll in a varisty of tomaio plant is controlled by a gene. The
dorninant allele causes normal chlorophyll production and the recessive allele causas a
lacle of chlorophyll in ihe leaves.

(2)(} Using the symbols, G to represent the dominant allele and g to represent the
recessive allele, explain, using a genetic diagram, the expected outcome of
crossing lwo helerozygous jemato planls,

14]
(I 11500 seeds from lhe heterozygous cross were germinated, how many seedlings
would you expect to have green leaves and how many whils leaves?
green 1eaves .,.......oueveeensnnnn whitg leaves ......oeoireeeeeeernrenes (1]
[Total: 5]

& CHS 2014 10



3]
Fig. 8.1 shows a cell of a female fruit lly, Drosophila mefancgaster, during 2 slage of

milosis.

Flg, 6.3

{a}i) Mame the siage of mitosis shown in Fig. 6.1,

eeenes(1]
(i) Shade a pair of homolegous chromosomes, 1]
(iity Mame the structure iabelied W and stata fis funclion.

@& CHS 2014 11
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7

State whal happens to structure X and 1o struclure Y between the stage shown in
Fig. 6.1 and the end of cell divisicn.

I R L L L L L T R L TP P S T TP

iTotal: 7}

* Fig 7.1 below shovis what happens to snergy as il passes through an herblverous
manunal {an ox).

(a)

{b}

Mﬁ?f’i’h&,

3xofthis mazgy =
/ / staredin Ilssue

ensrgy
confained
vethin food

0% of thls

- + ehorgy pagLes.
. throwgh the ox
2
7Y

Stale the source of the energy in the food eaten by the ox.

an

A7 o
\‘& \{"

Fig. 7.1

State two ways In which the energy may be used within the ox.

B LI TN ) arearanry ee

& CHS 2014 12



The bird on the ox’s back is an oxpecker that feeds both on biood-sucking parasites (licks)
living on the ox, and on bload from the ox's wounds.

(¢}  Explain why there must always be fewer oxpeckers lhan ticks in this food web,

- - Fespine - -
L Ll T N T L LL L L Ll LT T T P P PO PP
epue amth ALY ST ) SR T T I TP LY ——ra - ey

L T T T T T T T T P P L L P P P PP PP Ty Y'Y

[Tolal: 6}

B®CHS 2014 13
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B

Table 8.1 shows the rate of waier loss by a planl over a peried of 15 hours.

Table 8.1

time
Jhours

rale of waier loss
Jgrams per hour

0600
D900
1200
1500
1800
2100

12
18
24
24
20
10

{a}  Plot the dala in Table 8.1 on the graph paper below.

=1t a|

(b}  Stale hvo environmenial faclors, apart from humidity, that can cause a change in
water loss and explain how each of these has its effect,

& CHS 2014

12
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exXplanation ...

B L L T T R e e P e L TR L L PP L LT

R TP U ST RSP Y ST TS PO PRI TS PR TETTI PYTT TPV PR S ST R RN Y 24 )

[ PR TIPSy R SR JUR PR R TR A L L T LT

[ anal Bl rdd g ants YT Y PP I LT YewiEEmswsmynr T T T L P T L T SR TTRNTAY FY LT PR R [T LT PP Py

weebt aNALEtsbansn ekt o n ko rR aR PR EPRTURE LI T R T T T I S R L AR Y L)

N L L LT T Y= TY ETTT TR P T [PTTTIT T

2 faclof (s —— P
Loy g0l L2 AT 1117 O OO LT T UOU

g P Ll L L T P L P P e TR P R R LT TR

S ST PPy S SRR Y PP T T PP P PR S e L LR L LI TR LR

P P PP P ST T P ST TP TR P TP P PP e L R LI LTY TR L ST RYR TR

F e L L L L L TR L L Y R ]

oo eee et et e e s oo eseeerab et e ssgssssssssssensissssesns o)

[Total: 10]
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9
(a)  Stale the equation for znaerobic respiration in yeast.

ceee oo eee oot serrereenes vttt ettt es oot e et 1)

{b){i} Describe and explain the changes {hat cccur in breathing and hearbeat as a person
climbs a mourtain.

R e A e R L T T T L Py T PP PP T P PP P TP

LR T Tt P T T P S PP

............... LR L L Ty Ty S A

LR T L T U, trerrinsarvesserernin [ TRIT TS

Samnmsas L T L LT L T Y L Y TP sy

e L R Ty T T T Py P T T TTR TR T

bt et et res s semres e e s s sensasene s vt s sre s enesssetonrensees o]

{ti} Explain how these changes aflect the working of the leg muscles during the climb.

R T L Y

--------- A A T T T T

L P e L T T T TS ye Y B Ll L T L ey PP T4
D T LT LT L TP P PSR

B T e I L L L L T T T T T T T T T Y I T T PP PO T PP PR TP

..... D L O D T T LT T Ty TrTY ran)

Bridvabiosy, see L T T L TP T T T T Ty A T P TIT ST LAY

L T T P L LT 1 1 LT L LT T P PP P T T T T S PP PP P SR T

D T e L L LIl [T traarranana e

e bttt ete e e s rerieerinniaes reeterrar et s er s ene s 5] .

[Total: 10}
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10 EITHER

{a} State the producls of an ovary in a woman and describe the roles of each of these
products,

L LT T L T T T T TR T T R A T T TP Y

-------------------------- #ataviurmrmerrasryenne reen YTy e en T T R T )

B L L T D T T T T T T T T T T TR L YT P PR Y BT P

B T T T T O L T e P T Ty T

T T T LT LT T LT T T T T T T e T L T TPy

B O A Y LR LLLT T TN TR D T L L T T LI T T S TR PRI
T T T T T T T T D T T T R R LT A L T P T TR T LN
L L LY LY T L L L T T T T PP T D e e Y PR AT T YT

e eueeatera e ettt eera e pe oAt tes s ne et eers e esmeae e s eearaes ceererevuerecerasrrenaenrend(B]

(b} With reference o named subslances, dascribe the funclions of the placenta and the
umbilical card.

tesnmmarar B Ty T e T T e e T L T T P I R L LI P LI L) erwerrnrrsiaietarynusnnnagny

------ Ty T A e T T L [T L LT T T PO PP PP EIEFT PPY T IS w—yrn

F T T B T T T TP T Y P R LR T ]

D T L L T T T T PR T T T L S TR Y S LTS P PR

LTS PRI asegerenasvErsRnsEnn stasanrvine PR L T P T T T T T )

LT L T T T T PP T TP PR e L A T T T T T T e T T T P T )

D L T T e T T L L L T T T L LT T T P P P P TE BT T .

L T L L T L L LT LT T T P Y PP T [ R T PR L R T R

e beerastet et sans ek stemmatuns s e res et s s eb e s st s sares s crans e saressraensesssssnsntsorscl ]

[Total: 10}
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10 Cr
(s}  Explain whatis meanl by lhe terms
(i gene;

................. PR PSSP R T LIRS SRR S EE LI T AR A i Lt bt bbb L bt bbb bt St

e RERaPp LR ERFYEEE SR IR A en b RA IR a e arRrr e Pad SR AR LIT LT STy B T T T T R PR B T R P L T RRR R P

(i) allele.

R e e e L R PR PR TP L E L L LR A T Rttt A bt A i bl b bt b ekt
R e e e e R L R LR A R LR L L R bbb Rt s

[4)

{b)  Describe the part played by genes in the process of evolution.

PP TS U e Ty O LA e L L R LA ettt A ek b

T prrreeT TP TR T EET TSR R T L LY R R e i L L trrerresanrrons [STTTI
e L R L LI TYTTR RIS e T LT T T P P L e
crErdbtssruuatansarTErenLar B L T T T L et el = LT eIt
e T LT T LR LTI R S e L g B T LI vemigssssemssrasierarTenT Yy sarnpsrTene
4arnnn treumsimpesnisssnnEsaTaey TR TP wuEsanr ey abnesy ey e Y T L LT R R P T Y LT
PR ye e SEe FPEVESUITSS SEE P LI REER LASE DL SR LE St TS bbb A AL Aty
[PPSR PTEPP RISV SV AT OSSR L LA R R A S

s Sy S PP PR TUSIEEEET STECIVELA S SUMCELEL SELT LR LS RS A bb bbbt A G

J TP PP Te PRI TP TP BT SR LR LR LR L LA AR i anthabt i bbb BansmssLaptaRfraabuBrnt

rereereeeane e e eas e e nne s N B |-
[Total: 10]
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Additional Uines for answers
Please indicate Questien number and part of question that is continued here.

B LT L L L T T Lt L LT L T  F A T )
B4 PR AN PEra s IR A E R IR LA b it SR RE LR AN I AR R LB brur =Y wh iy rm bpratbn ek A umPn i et d i bFdnbhlat b rd i nanarer ramaraavemes ensbvarsrsyapianane

B T LT T T L L L LRl N L T T TN T LT o T pren

L L LT T LT T T P T R B PN e AR EA LR N b A RE R IL S S bhamm e bt b da e E
R L T P nrennny T teMmmsymyiissaeare ety ae tibrresita

T B TP E T Ty Sy ——— T P L TL LT P PP
D T L T L T T LT L Ll L T L YT T, B T
LT T O T B et L T L L LTI T T T PP rernmsmanias L L L AL L L T I

L T T T T P e T Y

L L L T T T L L L L T T A

B L T L L T T P T e

D R T T T LT YT T N T PP TR T P TPy I TR Y TR P

P L T T Ty i P T S

----------- T [AETR—— B T T T T T T T T T P P R PO PRy uryurs

B T T T Y L T L T T T Y O P S P P P

------- ey - . L L L T T T T T e R T T TP I YT

3 LT T snmssne tereunrers - P L L UL T T PRI L e PP Y

B R T T L T LT LI IT T T TP TV PP P T RTIY

L L R L R T P TR P LT PP D Ty P T P PR PP PR TP L PP I TP T T TP TP

L R e L e R T T T T B T T T Y LT

B e L L L T T T T N LT LTl [T T P L P PR P A e

P L L P e S T LT}
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1 2 3 4 3 § ? 8 3 0
A C A A D A B D C C
t 12 13 14 15 i6 17 18 19 20
B D B D B A D D B B
21 22 ] 24 25 2 27 28 | 30
C A C D C A D A A A
k) a2 33 34 35 35 37 33 39 40
B B B Y B B C C B C
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2014 Biolegy Prefiminary 3 Paper 2
Answer Scheme

Seetion A

I () fA] oesophagusfgullet {1]
(B} duodenum {1]  I: small intestines

11b) - contract + mix food {11 [: squeeze
- and gashic/digeslive juices/{named} enzymesfHC] [1]
- {mechanicai} break down lcedfincrease surface area (1]
- moving food alonglemptying/peristalsis [1]
- sphinciers [1]
- conlrol the entry and exit {to and {rom the stomach) [1]
- gastrle giands secrete mucus [1]
[max 3]

Fiv) - proteinfegg white has been, digesled/broken down + {converted) into,
{poly)peptides/amino acids [t] which are soluble [1]
- {caused) an enzyme/protease/pepsin [1]
- aciditower pH {as environmental factor} [1]  }: acid acting alone
~ 37°Cfbody temperature + ref lo oplimum lemp [1]
[max 4]

[Total: 8

2  To trap/caplurefabsorb lighVconvert light energy 1o chemical energy [1]
A: take in light I: refs. 10 catchlight/hold chierophylifmake starchffood elc

2{=) iy - more in upper part of mesophyll/palisade layer/palisade mesophyll (1}
- lo get maximum absorptton of light/nearer the light/closer to tight [13
Al Increase amaouni of light taken in
-arranged in cells to avoid overfapforientated at right angles to Hight [1] (refers to
chloreplasts)
[max 2)
1) (ili) - (open) slomata allow diffusionfantry [1] of carbon dioxide [1]
(COzinto leaf - 2 marks
COq and oxygen maving in and oul ~ 2 marks
oxygen and COz maving in and put — 1 mark)
- slomata open in the light/during day [1]
- spaces allow clrculation/diifusion oi gas/earkon dioxide {1]
- distribullen/avaliability to alt mesophyll celis/reach all mesophyll cells {1]
I: refs. o oxygen/waler/lranspiration
[max 3}

2{m Phloem/sieva tubesiphloem tubes (1]
[Total: 7)
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by

3o}

Fay (i)
4 fay it}

4 {t

Fap it

5 L i

one mark for each part (drawn) and labelled correclly:
renal artery {1}

urethira {1]

ureter ['1]

Max 2 for oniy labels without drawings

- rel. to blood enters machine from palient AW [1] (ONLY CREDIT ONCE)

- blood passes along + dialysis tublng AW / visking iubing / cellulose or
cetlophane {ubing [1]

- ref. to tubing AW being semi-permeable / seleclively permeable/ acting as a
filtar AW 1]

- ref. to surrounding fluid containing + some salls / glucose/ no urea [1]

- waste materials/excess materials + pass from-blood [1}

- rel. to diffusion [1]

- ref, to pumprbubble trap/caunter llaw [1] .

- ‘cleaned’ blood returns + to patient's circulation/body AW [1] (CREDIT ONCE)
fmax 4)

- rel. lo maintaining level of named subslance in blood {1]
- method ouliined, e.g. filvation/reabsorpionfosmosis/diffusion [1)

[Total: 9]
Iris drawn with wider gap {1
Lens drawn with greater bulge {1]
- light sensilivefreceptor (cells) or named/retina [1]
- neurones/nerve calls or fibres [1] A: oplic nerve
~ impulses {1}
- conlraction. + clreular muscles [1] R: i reference.ciliary .
- relaxation + radial muscles [1) R: if refetence cilfary
- correct relerance iris [1)
fmax 5}
[Total: 7]
Farents: phenotype  green % green
genotyps Qg X Gg {1]
gametes G g X G g 1
Ollspring:  genolype GG Gg Gg gg [
phenotype green grean green white [1]

Accept — normal chlorophyinormal for green, facks chlorophyll for white
Heject — lacks/affectedfabnormal for while

green — 375 white — 125 [1]
[Total: 5]
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6 {a) 18}
£ 1) (31}

6 L £l

6ib)

7 ()

7 (bt

1{c)

@ CHS 2014

prophase [1] R: prophase |
two homologeus chiemosomes shaded [1]

~ ¢centriole {11 A: centrosomefimicrolubitle organising centlia

one from

- produces spindle/produces spindie fibres {1]

- produceferganises, microtubules [1]

- disassembles/AW, spindle/spindle fibres/microtubules [1]

[max 2}

A: ona e.g. of rale of, spindle fibres/microtubules if a kink fo centriole has been
made

allow i centriole incorrectly named or if not given

max 2 if no altempt made at both Xand Y

Xicelf suface manibrane

- forms a {cleavage) furrow [1]  A:‘pinches in’ / conslricts / AW

- red, fusion {1}

- 1o divide cell into two [1] A idea of formalion of two (separate} ceils
linked te behaviour of (¢ell sudace) membrane

- ref. to cylokinesis [1]

Y/nuglear envelope

- disassembles/breaks down/AVY [1]

- during prophase/by end of prophasef/before melaphase [1]
- re-lorms/AW, during telophase (from ER) {1]

{max 3]
[Total; 7}

Sunflight [1]

any o from

- muscle contraction/movement [1]

- impulses [1]

- femperature mainienance/(body) heat [1}

- cedl division { growth / cell repair [1]

- metabolic or anabolic reactions/building up molecules {1]
- active transportyATP production [1]

B: excretion/digestionfreproductionfespiration

- energy loss along \he chain {1]
- last organism receives least energy [1]
- need iarge number of ticks + a supply required snergy (1]
- ticks would be in danger of extinction/effect on ecosystem if ticks removed {1}
- rel. to tick size or mass smallervery small licksAarge oxpeckers [1]
23
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Sevtion R

S

Sy .

G (n)

9y (i)

9 bt (iz}

fmax 3)
[Totak 6]

A labelling of axes {x-axis abelled lime/hours + y-axis labelled rate of water
loss / grams per hour) [f]  R:if wrong orfentation

S scale {graph needs to be more than hall of the graph paper} [1]

P all poinls plotted correcltly [1]

L line {a beskit curve + no exirapolation} {1]

- light/sunligit {1}
- aflects opening of siomata [1]
- bghter light (- wider opening) increases water loss [1]

- temperalurefheat (1]

- aflecls humidity of air/concentration gradienthigher tlemp particles/molecules
move quicker {1}

- higher temperature {~lower humidiy) increases water loss/rale of
irenspiralion rises [1]

- windfair movement [1]

- moves humid air/water molecules/particles away trom stomata/alters
concentration gradient [1]

- more wind (— more dispersaf of waler vapour) increases water loss 1]

Any two.laclors plus.explanalion.— 3 marks each I6]
[Total: 10}

CeHi20¢/glucose ~ 2C,H:0H + 2C0,/ alcohot or ethano! + carbon dioxide [

- (breathing) fast(er) {1] and deep(er) [1}1: brealhe more'

- {heart beat) fast(er) [ 1] and more powerlully/ref. higher blood pressure [1]
I: baat ‘more’

- faster circulation of blood 1]

- supplying more oxygen™/compensation for lower O, conceniration [1]

- removing moce carbon dioxide* [1]

[max 4}

(" orin (i)

- {muscies) increased + supplies of glucose (to muscles) {1}
- increased + work-rate (person)/contraction {muscle} [1]

- taster + resplration {in muscle cells) {1]

- more + energy {1] A: ATP

- increased supply of Oz [* or in (i)] {1}

- increased removal of GO, [* orin ()] [1]

- delays [aclic acid productionfremaves tactlc acid [1]

Imax 5]
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{Total: 10

- preducas haploid + ovum/egg [1]

- [erilizetion + rel, zygote/embryo {1]

- oesirogen [1]

- pregeslerone [1]

- any two funclions of oeslrogen {e.g. devslopment of sex organs / secondary
sexual characleristics / thickening of ulerus lining / stimulates produciion of LH /
inhibits {ollicle stimulating hormones) {23

- any two function of progesterone {maintains uierus lining / inhibits FSH /
inhibits LH AW) [2}

[max 5]

- prevenl mixing of maternal and fetal blood [1]
- allow exchange AW of subslances between maternal and fetal blood {1]
- dissalved [1]
- named nuirient {1}
- named gas [1]
- named excrelory product (1] : nitragenous waste
- antibodies/hormones [1]
[max 5]
[Tolai: 10]

(gene)

- & seclion of DNA/chromosome 1]

- controls production of a prolein/or a characteristic or e.g, [1]

A: tealurefphenotype

- oc&n be copied [1]

- passed onfunit of) irheritance [1]

[max 3 for gene]

{allele)

- aform of a genefrel, upper + lower case |etters, or e.q.fpair of phenotypic
examples {1} A: sorbilype

- on homologous AW chramosomes/at same logus AW [1]

A a pair of

- the idea of dominante/racessivenessicodominance/can have different effects
(1]

(max 4 for ()]

- are inherited/rel. reproduction {1]
- ref. mutation/change in gene [1]
- producing varalion/differences/changes in appearance or in bahaviour orin
phenotype [1]
- advanlageousfuseful/better adaplalion [13
- survival {1]
- change in environment {13
-long petiod of time [1}
- change in phenotype [1]
25
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- ref; compelifion [1]
- ref, patural selection (1)
[max 6]

N.B. Accepl and apply scheme as approprizle to spacilic examples.
[Totalr 10]

END OF ANSWERS
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