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Pzge 207 18
b Membranes wilhin and &l the surfzce of c2lis have dilferenl roles

The diagram allows the identfication of the varicus organelles\ watnip the cell, by
describing the membrane struclure and function.

membrane
engloses cell contents enclosss a shructure
within the caft
pOSSEs5as POtes

no pores present / \
/ \ allows exitof mMRHA  prolen synthesis
R I 2

sgle membrane doutie membrane
/N / O\
transpons g allows oxygen  altows carbon divvide
enzymos synthesis 1o enter o entar
3 4 s &

Which of the oulcomes shown below corredlly idenfifies the orgsnelles thal possess
{the membrane and funclion concerned?

1 2 3 4 5 ! 8 '
A | chiloroplast vesicle smooth ER rough ER nucleclus mitochondrion
B nuclaus rough ER vesice smooth ER nucieolus mitochondrion
Cc nuclsus rough ER vesicle smoath ER § mitochondrion chioroplast
D nucleus smooth ER | milochondrdon | rough ER vesicle chioroplast

2 The table below shows the chemical elements present in four substances.

Which subslance, A, B, € or D tould be cellulose?

V= present X = absent

suhstance carbon hydrogen ritrogen oxygen
A ¥ M) ) X
B N J X ¥
c ¥ ¥ ) ¥
D ¥ X ¥ ¥
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7 The following graph shows the efiect of pH on the rate of reaction of three enzymes, X,

Yond Z.
; X Y z
1 -~
c ! ]
5 /M i\
2 ! b :
g . i \‘ i ! 3
a . f 3 \ i \
o ! [ A ; \ /‘
ey H "\ .
g / \ \, ;
g/ 4
a ! /
5 | \/ N
8 .,
s | l .
1 7 14
pH -

Each of these enzymes was extracted from a region of the alimenlary canal of a
mammal. Which of the following combinaions stales lthe correct area where each

enzyme was exiracted?

po Y Z
A small infestine salivary gland stomach
B stomach salivary gland small intestine
C  smellintestine stomach salivary gland
D liver slomach gall bladder

8 Which of ihe following stalements is comect?

A Cerbohydrates makes up the main component in cell membianes.
B Fais are \he main energy solrce. .
C Proteins are imporiant tn the production of ankbodes,
D ‘Weler s not an essential nulrent.
. Methedist Guis” School. B
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Refer to the information and diagram belovs for Questions 8 and 10
An experiment is set up a5 shown in the diagram below 1o investigale facicrs esseniial for
pholosyninesis :

electric Jight switched on

to filter pump which 1 8
gives 3 slovs stream of air

e amrows shows the
-_;\3 directlon of gas flows
’
Birin —— tupe X 7y

T 3 tube ¥
wi — t2p
distilled . - £ ip

water ——Fot soda
ity / lime
' =
. w2 —-n.n-_
Lo s
distiiled
vater ~y— Firin

The faps can be used to regulate the flow of gas lhrough ubes X and Y WA and W2 both centain
distilled water. The plant Is continuausly ittuminated and regularly walered. Prior {o setting up the
experiment, the plant has been kept in a dark cupboard for thiee days.

g wich faclor essential for pholosynthesis is belng (nvestigaled in this experiment?

A fight only

B carbon dioxide onfy

c carbon dioxide and light
- ] carbon dioxide and wafer

10 Whal modifications would you make o the experitmental set up 1o investigate the effect
of fight on the process of photosynthesis?

A black out tube X
B blackouttube Xand Y )
c remove sodz lime fower and black out tube X or Y
B remove sadz lime tower and biack out tube X and ¥ ’ oo
Methodisi Girls' Setoaf = .. .. <" Biolgy Paper 1 - . $ec 4 Preliminsry-Examionation 2014
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it Which one of the following graphs most closely represents he relaticnshio behween the
rale of transpiration of 2 leaf 2nd relative humidity?

rate of
transpiration
-
rate of
transplration
s

. . X a
—a

refative humidity(% } relative ﬁilmfdityi%
A B

{L

s v gt e e

rale of
transpiration
r
-~

I'a
“
rate of
transplration

T

refative humidityP5 relative humidity/%
C D

12 The graph below shows the changes in concentrations of various chemical substances
in the thigh muscles of a gerson exercising vigorously.

I

concentra- |
tion of
various
chemical
- subsfances
{arbitrary
units] .

dugation of excrclza fmin)

Which of the foliowing statemenls is comreci?

Line J represents glycogen.

Line M represents laciic acid.
"Line L represents oxygen.

Line K represents carbon dioxide.

oo m®
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Which of the foliowing cotreclly descrives the siate of the muscles and toe relative

pressure when breathing in?

—

— g

{ external pressure inside luny !

;i intercostal diaphragm compared to .

muscles atmospherlc pressure {

A conirecied contracled lower s

B coniracted contracled higher |

o relaxed conlracted higher i
D tetaxed relaxed higher

14

The table shows the blocd groups of four peaple and the type of bloog each received n

a frensfusion,

Which person is al risk from agglutinsiion?

15

s | T
A A 0
B B AB
o] AB B
D 0 ; C

Tha diagram below llusirates a small pertion of @ vein ang is nerghbouring skeletal

muscles.

Which of the lollomng combinalions shows ihe sizte of the musde with he

I Skefelal muscle

corrasponding situations of vaives X and Y7

Valve X VaiveY |
— . — save s
1 A | contraclicn 1 open closed
] -
IE__B s ___coniraciion [ closed _open [
j C .. _elaxation | open cigsed _ |
D ! relaxation , _ _¢pea _ open f

Ksevoshst Suls® Schonl

Bicicgy Pape:

Sec 4 Prefimmnary kxamionation 2074

3



*: Page 9of 15

16 The diagram Gelow shows the mternal struciure of a kidney

/-‘ ao-c-—'"FD 1

Z

j]i" 3
(:""D

5.—-—_..

Which of the following stalements 15 comeci?

A Uliratifiration takes place al regions 4, 2 and .

B The fiquid found in region 2 contains waler. amine acds, urea, mineral salts
and red blocd cells.

c Reabsorptlon of glucese takes place mainly al regions 3 and 4
D Movament of sybstances in region 4 depends mainly on osmosis.

17 The diagram shows the flovw of biood and dialysis fluid through a kidney machine,

Tom TR L,

| ] tl h/_;f’} = sinlyss Ty

Woe &

/2 | /\)

; =
arery =—H T ! ==t L, et
i =

Which substance wil show ine greatest ditference in conceniranor belweern X and Y72

A urea

B giucose
c vrater

D salls

Merhindist Girls' School ' Biology Paper 3 Sec 4 Prequnary Exgmionation 2014
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18 Which of the {ollowing corves hesi regresents ine change in the glucese level of blood
Rowing throkgn the folicw =g oigans of 8 man who nas starvad for eight hoors?

1

] ------------- A
t
blood '
givcose o i
leve! °boocooon; B
e e . C
i ! b
T =+ ® % ¥ 4 s s % o T v TP -ol

fom ome e - -l - - e e tm— - -]

duodenum liver lungs

19 Wnich argae~ conucts e seoreioe of {ne nommene nsubn ang wikal 15 the larget

orqan?

R
A hyoothalamus o pancreas ]
B . pancreas e ifeum ..

ic hypothalamus __skeleizl muscles ]
D i - . pencreas : . bver '

20 The disgram below shows the relatonship between wo crgans and the
changesiresponses they bring about 1n the tody

~r endocrine glapd  —————" preduct \

response<+— -———— largeiorgan *

if the respanse of the target argan is cenlrolfed by negalive feedback, then (he product
{of the endocrine glznd}

A inhibits the response {of the target organy.
B stimulaies a grealer response (of the target crgan).

Cc stimulates a grealer respanse (of the tanget organ) while ihe response irhibits
the secretion of the praducl

D inhibits tha respense (of the 1arget organ) while the respopse {cf the 1arget
crgan) stimulztes greater secrefion of the preduct

diehodist Gils” Schiuol é!ciogy Paper 1 Sac ¢ Preliminary Exarignation 2014
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The diagram below shows a fongiuginal sechon of

Page 11 6] 18

the skin of a bay

Select the bast combination (hat indicales one funclion cf P, Q and T respectively

| P

-t .

. Q T X
'aA 2bsorbs UV Iight [ reduces evaporation reduce heat loss

i delecls changesin air . acts as an insulalor of

! B temperalure i produces sweat heat :
! Oelects changesinaw - . |
: C

: lemperature ‘ feduces evapetalion stores foog _
! b abscrbs UV light 1 releases water vapour supplies ng;?nents te the {

22 Adrenaline is secreted in response lo feelings of fear or anger.

Which ¢f the loliavang are effects of the secretion of adrenaling?

i Increased heard rate

ii Ccnslrction of ajterictes in the skin.

iit Conslriction of 2rtencles in gus {intestines).
iv Increased conversion of glucose to glycogen

i and it only.

i, i andiii only
i. ii and iv only
i i, il and iv

coar

Methodist Girds' Schoof
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23 The graph shows changes m the blood glucose levels of wo people atier eating

identical meals

blood
glucose
levell
mmol ¢m?

\..

T ~~- person needing
medical freatment

S———_____ healthy person

15 30 45 60 75 90

-

105 120

{lme after mealimin

What should be the conrect medical ireaiment for person X7

insulin injeclions
Blood transfusion

o>

dialysis by a kidney machine
increase proteins taken in the diet

24 Thediagram shcws a kidney and its associaled vessels

heart

ln] { rem

I
v heart

Which siructures conlain iquids with the least 2nd the most conceniralicns of urea

solution?
least most
A 1 4
8 2 1
c 3 1
D 3 5

Methodmst Guls School
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28 The diagram balow shows part of the nervous system Including a refiex arc. A cut has

peen made al X,
’ﬁ
e A
o | '/ x

= gm myscle

A bee siings the finger as shown.

Whal are the effects of the sting?

' pain felt arm moves
A ves ___yes
: B8 ¥es ne .
jC no yes ’
: o 1]e) ne

26 The graph below shows the changes in 3 cerson’s dody tempesaiure plotted aganst
time.

pericy  perica
2

fouly INRAAT

Lt
b
-

t i il
26 49 &0 g3 e
hime i

What could cause the changes in body lemperature in pariods 1 and 27

_l_ period 1, _ period 2 e 11
LA vigorous exercise Increased sweasng .
8 ir reguced air temperalure shivening i
1C ! vigorous exe(cise increased ar lemperalure '
_B_ recuced eriomperature  ncreased sweatng 0 v

Methodist Grls Scroal Bislogy Paper 1 Sec 4 Preliminary Examionalion 2014
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27 ihe dizgram beicw ssthnes sart of the orocess o preduge 2 secomzinant DA
conlaming 8 humar gone

Stage 1 cxleeg suman i3NA axtrac bagtenal plasmeg

L4
cutopen glasard

/

\d
Stagnz  culouvlhumzn gene

Sfage 3 : jain human geae with
piai'smid
Sfage 4 -+ insert recombinan!
{3NA 1nto bacteria
Whicn of ihe fotoivwng correctty wentfies the enzymes invaives at tne sifferen: stages®
_restriction enzyme _ ligase .
LA Siage “pacSiage?  Sgpedand Slages |
8. .Sw|ge2erg Saged Siaped
¢ .. Swuge! . Srege s -
b | Sage? Sigge? .-
28  Agene
A 15 3 DNA molgcwie
B 15 & sequence cf nscleotdes
Cc 15 a chiain of amino acids
D consisis of a sugar mofecule 2 phasphiaie group and 2 base

28  The photomicregraph shews the cells ina enion roct ip undérgaing cell division

'\l'\v"-._

Which of the fcllowing statements comecily describes whal is coocurring in Gell Z7

A DNA is replicaling
B Homclogous chromosomes are p2ainng up
C Sister chromalias are separaling
D Chromcsemes are fining up al the equator
Wiathodist Girls” Sthocl Biclogy Pager 3 Sec 4 Prelimmnary Examianation 2014
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30 Wmch of the following correcily identifies the lypefs of sell divisicn that occurfs it the

“iver ang the {esles?
o ver. T Tiesles
1A | mitosis miiosis :
.0 mufosis milosis and meiosis
i€t _meigss meiosis
0 meiosls mitosls and rneiosisn—_1

r

31 An experiment wes sel up using four groups of insecl-pofinaled fowers na field In
each greup, Sitferent saris of ine finwer ware removed as stown below 313 nsecls
were aligwed (o visit all the owers.

Which groug would oroduce os) seeds?

group
of pefals stigrmas anthers
Jowers .
A leftbelind | lefbehind  ; removed
. B, efibehind  removed ' e benino
G 1 removed | left behind lefl ben‘nd
D removed | removed ,  tefibetnd

32 Thrediagram beiow shows 3 felus in 3 ulerus.,

Where does exchznge of malernal and fetal malerials iake place?

Methodist Ciits” School Sidlogy Paper 1 Sec 4 Prakminary Examionation 2314
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33 ‘The diagram shows the male repreguctive and urinary systems.
Which siiucture produces the Auid pari of semen?

34 Fig. 1 snows the side view of Ihe female reproducive system viule Fig. 2 shows the
early stages of reproduction in humans.

S W
4
Fig. 1 Fig. 2
“Inwhich numbered pars cf the temale reprodusive Sysiem val she stagas Wand X Se
feung? : ‘ ;

W X
A 9 2
B 2 i
c 3 2
b 1 y

wvginaws! Gids' Sehool {iclogy Papor b Sec 4 Prefiminary Examonapor 2074
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35 A gl has blood group A and her brather has blood group B Which combination of
genolypss cannot beleng 1o their parenis?

i

mther { father :

A MR R |
1 -

8_ e P .

le e e ;

ip PP e ;

36 Which of the fcllownng coasisis of human lraits that display disconlinuous vanation

only?

A tongue rolling. ABO blocd group, ear lobe (detached)
B heighl, widow's peak hairline, eye ¢olous

c welght, ntetligence, easlobe (detached),

b

inlelligence, haemephiliz (blood urable o clot), ABO blood group

.37 The diagram below shows the inheritance of a form of breast cancer associated vath
the presence of just ore allele of the BRCA 1 gepe.

Key
Male Female

No Cancer
Breast
cancer
neveloped

What :s the procatsly na: the woman X mhenls the BRCA 1 alele ihat s assomated
vilp preass cancar?

A soc
& 925
c a7
3] 100

Methodis! Grls’ School thology Paget 1 Sec 4 Piatimatary Examionalion 204
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38 The diagrem snaws parl of 2 focd chatn in a lake

e e -

7 BneR-celled A ; :

1 . Ma . ! LRI

pretosynhetiz, ——w seail Poheg e ROREE
atganlsey )

- rr—n —— ey - - ot r——

srustacaan i : ] . iRt !

— | P

The chani shows the canceniraticn of 2 pesticide in the boedies of eacn crganism in ihe
chain

~,

5

i o g

o

‘\
byt
—

R
N
.

Ay
LS
LRI P B

Lonce ntr;ilmn
ol pestttide

T
“, hJ
DR P At
NN

orgamyn

Which orgarism on the chad is the crustacean?

38  Inapond vanations in the populahan of consumers ana preducers and the arount of
mneral salts were measured over a2 few years The disgram befowr shows the resuhs

cold hot celd hol cold

Which stziement is nol true of the resuylts?

a The amount of mineral salls is reprezented by grapn Q.
B The producer and coensumer population show 2 difference in size
c The producer populaticn increases after mineral s2its content increases.
D The consumer graph patltern follews closely behind that of the praducer graph
pattemn.
Methoaist Girls' Schaol Biology Paper 1 Secd [-’reliminary Exaimonation 2014
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40  The graph below snows e grarges 1 the coasentration of lwo substances P anc Q

m the river. Ideniify P eng Q

conceptration

9 0@ =

sewage
added

P
czrbon dicxice

ns{reqen comooung
oxyqen
nitragen comgound

lethodist Glrls' School

Q
FIFOGRT COMPoUng
carceh dhoxice
nrrogen cempound

oxygen

END OF PAPER
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Section A [50 marks]
Answer 3!l lhe questions in the space proviced.
Fig. 1 1s 2 oiaorammatc representation ¢f lhe small :riesiing conigining three ypes
of lopd miclecule a fzl, 3 carbohydrate and & prolein. befora they have been digesied

Fig. 1.1 2150 shows 3 lsctea] and a capiliary.

The dilferent feaiures in Fig. 1.4 have nol been drawn to the same scsle

|

)
’ vl

—————r N -
lacteal small intesline blosd cagillery

Fig. 1.1

(a) n Fig 1.1, draw ano label the molecules as they vould aopear 2fter they nave
peen digested and then absorbed by the lacteal and by the capillary i3

{b) Explawn how lnese molecules ere carned to the fiver

{2

[Total: Sm]

Kethotis! Gins Schoc) Q:ology Paper 2 Sec 4 Prefimnzry Examinzhons 2014

353



Page 3 of 20

2 Fig 21 s~cws an expericient 1o investicale the uptake of jons by a plant.

o
qusck-growing = ?‘ auck-growing
plant A :’, plant B
eroat
[
YA PN o
¥ e
i :
AEE D e i e
"‘ir‘?"' oxyqgen o fe—mie mtrogen
HEh
A
S el H
LYY
WBE -
Al collure solution
Teiv s using boited

Tt~ yater before -"i‘
agdition of ions

f1g. 2.1
be culinre soni-cms coramed ~eas.red quanives o' av g 0ns recessacy ‘or oart
QUovAT WS “HC CCor 0ON0Q 1 "ermInve dissclved gases

{a) lounwyi-e process snatagtenstic of gl plant calis weck the roois of p1ant B will
5e ynabie 10 CAfTY Sul
(1}
Using the —zomzctive e of an on, the raie ai whizh & is absorbed {rom culwre
soluhons can b measured. Fig. 2,2 shows the rate of upiake of one pardisufar ron from
ine two sclutions in Fig, 2.7.
300 R e R
T . Lo : Plant A
7 T: /":’"-

— 250 S
n
c
£
E 200 PRS-
2
7
W
= §2] o i
g 0 :
w 3 .
o] .
%
i -y - -
52 100
el “=r~— Pl B
-2 .
50 A T
/e H H . +
4-’ Do .t ..?
o . .o :
0 Fi - 3 »

¥ 50 100 150 20¢ 250 300
time { minutes

Fig, 2.2

Methadicl Guls” Schao Biwlogy Paper 2 Sec 4 Protintinary Lxammations 2014
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(o) Calculaie the difference In uplake of the 1on between the wwc planis aiter
2.5 hours

.. - .13
{c) Describe and explar the difierence n ihe vplake bebveen the vvo pianis.
. e e i n e L3
[Total: 6m}

3 ({a) Fig. 3.1 shows the pressure of the blood as i completes one arculalicn of the

body (exciuding the lungs)
G

"

Mg

otblood | / |\\

— —

c A arteries B C

Fig. 3.1

(i) Stale which labeled seclion of Ine atove graph shows the pressure cf the
tleed as it passes through

{1} velns: {2} capilanes __ {3) the heart " {2}

ethogist Gils” Scheol thology Paper 2 Bec 4 Preminacy cxammatens 2054
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(i) Sugges! a reascn lo suppert why section D of graph represents the
arteries.

—— e . . 1

(6} (i) The blood pressure in the pulmonary circulabion is taken Tescrbe how the
blood pressure in the arteres of the pulmonary circulation woutld differ from
that i Fig 3.4.

.. _— .- By
{) Explain your answrer 1o {©) {i).
- . e Ru
{c} Explaln how blood pressure might be aliecied by ealing food rich in animal fats
and cholesterol.
- . (2]

[Total: Tm]

Meinodisl Guls” Sanpol Sioloyy Paper 2 See 4 Probounaty bxaminanons 2014
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4 ({a) Fig. 4.4 shows the changes i the iension of the suspensory ligamenis of 2 gui.
She carries cul 2 activities dudng <0 secends

A she willes 2n essay
B she ooks 2i 2n aercplsne fying past 5 window

Mazimum

Teasion of .
sycprasory
ligamaontss
arbitary
gnils

Hipimam e -

-0 . .. 5 30 - 13
timels

Fig. 4.1
(i} Using tne letters A and B icendify which achvily is being caried out
Frem0i055 From 51010 43!

fii)  Her pel puppy rns mic her room through the door towards her belwaen
10 s anc 15 5. On Fig 4.1. snow on the =2me axes the change thal
ozeurs i her suspensory igaments from 10 5 1o 15 5. [

(b} Befcre an eye test can be conducled to observe lhe refina, eye aOrops
containing muscle relaxants are often apphed to a person’s eye. Ofien after the
eye lesl, 3 person’s eyasighl is piurred 2nd it lakes a few hours unbl fus
eyesight returns lo normal

{ Siale fwo groups of muscles ihat are present in the eye.

- . - R
{li)  Suggest why lhe person’s eyesight is blurred 2fler applying (be musciz
relzxant
' L
[Total: 6m]
fethodist Girls' Schaol Biology Paper 2 Set 4 Preluminary Examinationy 2074
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5  The process of meios's increases vanaton o gameles

(2} Desaibe how messis increases vanalion 1n gameles.

E T T

y : . . L

(b)  Seckle ceil anaemia 1s 20 examgle of & condilion that czn arise when ihis iype of
TBET occurs Fig. 5.1 telow riusirates this munalion I sickle call arac™z
g ~wilzlion lesds o a d-fere~t hremoplobin § melecule being farmed

seciuon of gene for

sormal ngemoglchin A C T C C 7T 6 A G G A G A A G
JOUS NV SR T S TR (N VN SN TN A S TN S B
sechon of oene for
hzemoglobin § AC T C C T G T G G.A B A A G
| RS S NSNS TN SN SRS N NN BV N S B R |
Fig. 5.1

{f) Identify ihe wae of mutation diustrated in Fig, 5.1

.- . (3

(it} Expiain how a change in the sequence of bases in a gena can lead to a
diffejent haemogiobin S being formed )

R : [}

[Total: 5mj

Methedist Gels’ School Siology Paper 2 Sec & Prettminary Examinaticns 2014
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§  Fig 5.1 shows the longiudinal secten of an insect-polinated flower and Fig. 6.2 shows
tha \ransverse sectian of the flower bud of the same species ¢l insect-poliinated Gower

Pl
~
-
—

]
.,

2
f

Fig. 6.3

{a) Suggest two possible methods thal may be used by this flower to avoid seff-
polination.

2

(b} With reference i¢ Fig 6.2 only, state fwo leatures that indiczte thal lhe flover is
prilinated by insects.

f21

o)

{c) izentiy the labelled pasls ' Fig, 6.2 wnicn are ecuivdlenitoparts A Band Cn
Fig 6.1 respechivety

"Figs1 = Fig6Zz

131

(¢) Describe how the rumber of chremosomes in Y and 2 differ {rom the rumber of
chromosomes in cells jn structure V

- - . . : i
{Total; 8m}

Mehoast Gris Schocl Hotogy Paner 2 Sex 4 Prelgary Lxaminaions 2014
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7 The lur colour of mice is observed lo be either yellow or grey. A heterozygous male
mouse wih grey fur was maled with a female mouse with yellow fur. They had a Titier

of 8 mice, 5 vath grey fur and 3 with yellow fur.

{a) By using suitable symbols and & genetic diagram, show the resulis of the cioss
beiween the grey and yellow mice

(3}

{b) S ine reasen why he aclual sercentage of tne offscrirg win SiRerecs tu
co'cus ooces not maich ihat predicted in (@)

¢

theihoisi Gils' Scmoo! Brology raper 2 $ec 4 Preavicary £ xacenalions 2014
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le) A group of ecual sumber of yellow and gray mice were released nlo 2 feld
wihere yeliow grains were grown. ARer a fews yeers. the number of mice in the
fierc nga ncrezsed  However, the perceniage of yeltow furred mice wes now
mare than double the parcenlage of grey furad mice

Explain tre changes thal occred in the population of mice

5

frotal: 7m}

A flow chan representing energy flow through a fead web ir 5 pond during cne year is
showr 1 Fig. B.1 cetow -

Suniight
T
6 400 000 kJ
{reached tho pond)
v
Energy 32000 k)
fevel 1 {fixed In carbohydrates by pond planis})
5400 kJ 4___...-—**""’1"““*——--.-‘
released during {pond plants
respimtion by not consumed}
pond plants
Energy 20 480 kJ
level 2 {consumed by herbivores)

14400kS e T [T,

{released . ) 468 kd
during !\1 (not consumed by herbiveres)
respiralion) . > 2046 kJ '
Energy 3566 kJ {contained In faeces)
level 3 (consumed by carnivores)
—— .
g et
2300 kJ 800 kJ
{released {contained in faeces)
durlng
respiration}
Fig. 8.1
Melhodist Guls™ Schogl Biology Paper? Sec 4 Preliminary Examinafions 2014
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{a)

{b)

(c)

Page 11 ci20

{i} State the preeess thal s responsible for fixing she energy from simnlight nic
carbohydrales

(1

{it} Delermine lhe percentage of the ligh! energy (from the sunlight) that is
fixed inlo carbohydrates by wond plants

- +  mpmr e - - e p—

- - 1l

{iif) The remaincer of {he light energy which reacred the pond was nol Sxed
into carponydraies 1 the pond olants Suggest 2 reason why s energy
gid nol enter e food wab

9

Oniy 20 483 WJ per year reach the hestivores becsuse ine plants reease energy
fron~ ‘neir carpohydrates during respiretion and nct all the planls ave consumed.
Calculate the amounl of energy stili contained m Ihe pond plams which were not
censvmead.

. : {2l

Compare the amourl of energy released during respiration by pond plaats and
by herbivore. Suggest one reason for the difference.

e e e+ e R 21

fTotal: 6mj

Methodist Girds® School Biology Paper 2 Scc & Preliminary Examinations 2014



Thickness of utenne iming/

Page 14 cf 20
Section B {30 marks]

Answer all the questlons in this section on the space provided
Queslion t1 has a chojce of parls to answer.

9 Fig 9.1 below shows the thickness of the ulerine lining of 2 weman for {he first 8 days

arbitrary unrits

ol & 40-day assessment period

1
24 | . - e e
21
18
15
52
g B
6
3 i L)
L ! 1 ! ! f J 1 1.
o - 6 U] 16 I 25. T O 40
Timbiddy of - R ‘
i . . assissent N
Fig 9.1
{a} Using Table 9.2 below, comglele the graph of the thickness of her uterine limng
for the remaining period of the assessment. i2}
T Timelday of assessmenl ; Thickness of ulerine fining/ arbilrary units
10 o : - 3
| 16 . ’ 9
: 20 21
| 24 ] 21
i 28 . 21
! 32 | 28 i
36 i 24 -
1 40 . 24 |
Table 9.2
Methndist Giris” School Biology Paper 2 Sec ¢ Preivminary Examinations 2014
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Methotist Cels Schod! Sioloqy Paper 2

Pagt 15 51 20
b} Thewciman's mensin.2teyde 1355 2h average of 28 days
H ¥

With referenze {c the graph orawn s Fig 9.1, oulline ine key biolcgical evenis inas
would have laken plzce 10 ber fermafe reproductive system (including gveries,
falicpian lubes and werus) for the following period of Emie:

{1} Day1C to Day 16 o assessmen)

21

(i} Day 17 to Day 40 of the assessment

e == s

X DR - . - [4]

Sec 4 Praliminary Examinalions 2014



Page 16 of 20

{c} A foeelus in 2 woman's womi IS suspended in amniotic Puid.
Descnbe the funedions of amnlotic fluid.

f21..

Henms; S8 Schosl thology Paper 2 Seq 4 Yronmingry xaranaiicns 7014
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Page 17 of 20

10 {a) Differentiale between respiration and brealhing.

M

(b} In 1822, a2 man, Alexis Bidagan. suffered an jury from a gun fired at close
rsnge. The injury was in the fomo of a hele aboul 10 cm in diameter, penelling
ooth bis chest and stemach walls, balow his diaphragm. Fig, 10.1 shows the
position of 1he opening thal remainzad lo Alexis's stomach unltil he died 58 years
later.

pogdmen of /
the inpry

¢

Fig. 10.1
If the wourd hac exiended abgve nis deprragm, explair why Alexis vould
have expenenced some breattnng difficoites el the weunt nealed

Bl

diemhadist Girls Schoal Mology Paper 2 Sec 4 Prohmenory Dxaminalions 2004



Page 18 o 20

(c) Explain why smoking leass ic emdhysema

: 84
Either N
11 (a) . With rejerence- 10 namec: examples descnte [he differences beween
hormonal and nervous const in humars
(8}
Methodist Gids' Schoct Biclogy Papur 2 Sec ¢ Pretiminary Exammitions 2014
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Page 18 of 20
{b) A pateni was acmitied 10 a hoscilal acddent and emergency ward ane was
Grzgrosed vk Syndeme of inzppropriate Aniidiuretic Hormane Secrenen or
SIADH. She wes suffering from nyponatremia, a conditicn where ihe waler
poiential of tleod remains abnormally high.

Based con your knowiedge of Aniidiurebc Hormene (ADH} explain how
hyporatrermia comes about in @ pelient sullering from SIADH

o

Or
"1 (=) Vilth 8 nawce example of enzyme, subsirafe and product, expian iiow re
effec: of temperziure affects the rate of enzymatic reaction.

(O . - .- R e

Methodisl Gairls™ School Siology Paper 2 Sec 4 Preliminary Examinations 2014



Page 20 of 20

(8} (i} ODescribe ihe role of enzymes n tlcod clolting

{2]

{i Blood cletting 15 2n mportant progess thal prevents excasswa blzeding when
a blood vessel is injured. However. a blogd clot can be 2 serious medical
condition tecause clots that form in (he vains or areries can cause siroke or
heart alack

Describe how enzyme can be used for the removat of biood clol,

End of Paper

theinsuist Guis” Scnogl Beiagy Pagn-? s 4 Frelimnary Syaminaitons 2004
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Page 2of 13

Ansvrer Key

an ' Ans _Qn____ Ans 1 Qn __' “Ans o Qa_ _Ans
1 i N A S N o]
C2 v o iR 4w 3 22 1. 2 3
™3] 3 & v e bt 3 e ]
L4 5 0 14§ ¢ 24 G #____ 2

5 r = i5 I & 25 | 35 i
NG - A 26 T R
=7 ; 7 ¢+ & 27 w1 37 :
T I | I 28 e b 3 e
L _UE T e 28 T T T e ]
TAe Tt 5 T 30 ) o T

Methodist Grls Schodl Biclogy Paper § See 4 Preliminary Examionatiop 2012
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Answer Heys for 2014 Biology Preliminary Examinations Papers 2

Paper2
Qn’" 7T Ansvrer keys N
- —1
12 - Infzcleal - dravs (he same molecule of fat [1) |

" 2a

20

- Aercuic resgiration [1]

- In blood capillary — draw 4 mo'ecules of glucose [1]
: | n blocd capiltary — draw 6 molecules of amino 2clds {must follow the shapes given
in quesiion} [1)

-1

1
Ne ~iarks gwarded if aumber or shape of molecules is wrong l
AnyZolwe 3 goinis.
» Scutie in (tlood) plasina 1]
+ T1ransooned oy plasma {17
+  T:em sealintesune (o iver via hepatc sonal vere |1

Max 2 mams

Rejec: Respravacnd achive canspon

el L e, e -

215 - 8E = 130 aroitvary units SRS U

Correct wedung [1)
. Correct answer with correct units [1)

14

'
- !

, Speed of absorption of fons by plant A is twice as fast as thai of plani B/ The i
. amounl of ions absorbed by piant A is twice that absoroed by olant 8 [1]. ;
R )
; This is because plant A can 2bscrbed ions by tolh diifusion and zctive transport (1]

! - -
. In the presence of oxygen, aerobic respiration ¢can be carried out by the root hairc

l ells {o produce energy reguired lo Hansporl ions inte the plant against a
! concentration gratient.[1]

i

{ Veins C
Capiledes: B

i The heart A

|
1 maik for each correcl answer. Max: 2 marks

3ai

’ "'Any ol e fcllowing-

: Pulssting bleod pressure becevse of the contracbon and relaxation of ariery
i muscles [1]

Arteries being nearer Yo heart hance highest blecd pressure comipared to the other
* biood vessels [1)

; Bloed pressuse in pulmonary arteries higher thap the clher zrieries [3)

 Puimonary antery carrias (deoxygenated) bicad irom the hear: lo the fungs which is |




[ . —- ————

e PN - - - —— i rr———

Qn ! " Answer key '
H . . ]
. very cicse to the heart [14). !
3c Diet rich in animal fals and chojestero: which are satarated fats resulls in degosition
. il fais op the walls of the bleod vessels {t1).
! The fally daposits narraw blood vessels nence increasing dlocd pressure {1]
4ai | From0-5s A[T] : -
i ‘Froms—’.OS' B[] : i
R —— B v— -~ e e e, e '“f
o Dtt o .
= lf
AN T o
Bty L3 !
Fay AR )
. i * N
Seeewe b .
| o 5 & 15
: Time’s |
. , 1 mask ,
F {
] - H
4o muscies of s (1] ;
: ciliary muscles [1]
abii e Citiary muscles remains relaxed/ unable lo confracl suspenasopry igaments
remnain taul [1)
1+ lens remains flaV unable to bulge, cannot focus on near objecls (1)
OR
+ Iris muscles cannct conlracremain relaxed, pupil remans dllated (1}
» Allews a lot of light into eye, causing blur image {1]
T s Crossing over occurs whare sections of homelogous chromosomes are
| exchanged during prophase 1 [1} i
i .
« Rendom assoriment of homologous .pairs of chromosomes occurs during i
} metaphase 1 (1]
Sb » The sequence of bases determines e sequence of aming acids in a protein

i

« Wrong sequence ¢f amino acid leads io different protein formed [1}

|
|

= [oids differentiyfdifferenl physical streciurefdifferent 20 struciure from narmaf i

haemoglobin {1)

|
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Qn Answer Keys
Ba ! Pollen grains ficm ihe same flawer landing on stigma do not germinate [1] i
.Anthers and stigma matures at different times. (1) s
&b Any ho:
Large pelals, stigma not fealhery. stamen not pendulousfsnor and compact
iax. 2 marks
6c
Fig 34 Fig 3.2
B X [1]
i E Yf1]
F W 1)
6d They conlain half lhe number of chromesomes of W {1}
7 —

parenl Gerdlypss Gg i

Gametes

PP

f1 Ganotypus

“nerobdgi (R (Y ey 2l yailtny

= Legend {syintu's vsed e {i!

« Corrett Genolypes cf parents ang gameles fonned i

« Correct grosses fdines drawsd and genstypes and onenoiyges of F*
1 generation {1]

Decduct 1 mark i did not circle she gametes {1}

Tre numker of offsprinpsiprogeny S loo smalt or sample size of progeny!offspring's—:—!
Is 1oo small. [1)

- me— e St mmmm ——p— e MaE = w

RN VU . S

< yellow fur mice beller adapted ‘o sunive m environmen: (reasonsole

|
explanation) [1) g

« sunvive longer, more hiely to male ara oass oo ine allele for vellow i io their |
offspring {1] [

w—

« _over many oenerations, greater percenizge of copulation has Ine advariageous '




Answer keys

aliele lor them to survive i1}

'
|
.

Photosynthesis {1}

Total energy reaching the pond = 6400 00%J
Energy fixed = 32 000 kJ
% energy fixed = (32 000/6400 £00 ) x 100 =0.5%: (1]

Any one of the following:
Reflected off the pond walew/ fall on a parl of the pond whare there are no planis!
wrong wavelangth to be absorbed by plant [1) ’

8k

e ed e p— S e

32 00D kJ fixed by pond plant.

of this, 6400 kJ vsed for respiralion

20 8000 kJ consumed by herbivores

So amount nol eonsumed = 32 000 ~ (20 480 + 6400) = 5120 xJ l
|

1m for correct answer+unit, 1 m Jor correct working

Hetbivores released much more energy by respiration (about twice as much)
tecause they use energy lo move arotmd {1 f

Correcl plots {1]
Line of bast fit {1)

| JU——

Repair and hicken of uterus lining & developmer‘l of foliclefprimary follicle develc)p ,
intc Graafian folicie + secretion of oesiregen [1)

t
* Dvulation/ release of maiure egg cell (4}

s ——— v rpmet  EL A - —— . - .. -

och, - Femizaticn (1)
: Wagration of zygple from faticpian tube ic ulerus,
. Mitosis of zygote 1o ‘eom: embryof ball of cells, Implantaiise of emeryd o sienne
- uping. {2}
: Corpus luieum sizge » continug secrericn i progestercne v itickenung of Lierus
. dng {4}
1
i Day 30/31 to 40 — no shredaing of Uienne lining! endomelrium conftnues to thickes
(1
I 1
' l
| Max. 4m |
%¢ Amniclic flvid never enters jungs because foetus not brezthing, the gaseous '
exchange goes not ocour via iungs. {1] but occurs vis piacenta (1) ]
1te l » Respiralion is the oxidation af food substance {o relaase energy (1] |
« Occurs »n a3l ving cells {1] ’

1 »__Breathing 15 e coniraction and relaxation of muscles fo_bring aboui the .

r——
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———— e B e ———

) -——-Hr;gviérkéys ) [

movement of the ks [1]
. » _inorder o cause 2ir lo move inlo z(id cut of ungs {1

L e

1505 |+ chesl/ thorax no lenger airtight:{4] !
. , ¢ rel. intercostal muscles (damage or achion)/dizphiregm (damage or aciion)/ I
! i lungs / alvecli damaged or infecied, {1 .
i ! = ar drawen in 7 cut through hole [1]) !
| ;> correct volume f pressure relerence, (1} f
; ! + insufficient/ less air or axygen in lungs / not proparly inslated {1] |
5 izntanis n tobacco smoke cause prolonoed wiolent cceghing leading lo breskdown :
¢! panincn walls behween alvegli 14)
gy e caee B - e s
3 B T 7T Thormonal " Nervess R
- Jesponse time B genér-a'ﬁi! slower verny iast ’ '
~moca of by blang ciculatory “tynewes
{ransmission of syslent
. signal ) :
::.\;E!hmalyﬁnvmuntaryi nvgluntary M_':-\-é!-untéry :31-"i-n-v‘om?f'ar-}; . | '
“Tength of effect i cenfaslveryiong shoriived o .
| ‘lypeofsignal  ichemicad T . chemical and elecineat ;!
. : i farget organ ! can alfect mulliple organs _g locaiiced !
1
! Every correct comiparison- 1m !
! Every correct descriplion (inciuding named exzmpie} - Im ;
» Max. 8 marks
Vi{E) | v High secretion of ADH, increases cermeatility of collecting ducts i the Kigneys
b to water [1]
» Large amount of weler reabsorbed inte blood stream [1
11(0) | Essential marking poin
a Comect match of erzyme subslrate and product (1)
Any S ooints belgvs i
Enzyme lowars the activation energy of Ihe reaction [1) I
Lower temperalure, enzymes and substrale has lower kinetic energy. enzymatic '
aclivity lowlenzyme inacive (1] :
With every 40°C rise in iemperature. enzyme activity doubles {1} |
! Oplumum temperature 5137 °C, enzymes works the fastest 1] ]
| . Temperalure above 37 °C. epzymes slarls o denaiure. rate of rezclion decreases 1
ST ;
;_ [ ALE0°C enzymes compleiely denzlured rate of enzyme reachicn | |_§. zero [1) ;




' an ' o " “Answer keys

Max @ marks

31(0} _ Tnrombokinase converis the prelhrombin 1o lhrorx{buiﬁ-iézfﬁé"éniy'mesl iti
1DV Trromiin convens fibrinogen to fibrin {1}

' "
i 110}V Prowease [1) breaks dewn fibdn {1) in blocd clot
b
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