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1 Membranes within and at the surface of cells have different roles

The diagram allows ihe identification of the varicus organelfes witnin the cell, by
describing the membrane structure and function.

membrane
encloses cell contents encloses a siructure
within the call -
pOSSEsses pores
no pores present / \
/ \ allowsexitof MRNA  prolen synthesis
1 2
smg‘a membrane double memmne
transporls g allows oxygen aflows carbon dioxde
enzymes synthests 1o enter {0 enter
3 4 S 6

Which of the outcomes shown belaw cerreclly identifies the crganeltes that possess
{ne membrane and funcfion concerned?

' 2 , 3 4 5 6 ‘
A | chloroplast vesicle smooth ER rough.E'R'v - nucleclus mitochondrion
B nucleus rough ER vesicle smooth ER nucleclus mitochandrion
c nucleus rough €R vesicle smaooth ER | mitochondrion |  chioroplast
D nucieys | smooth ER | milochondrion | rough ER vesicle chioroplast
2 The table below shows the chemical elements present in four substances.
Which substance, A, B, C or D could be celiulose?
V= present X = absent
substance carbon hydrogen nitragen oxygen
A ¥ W v X
B v ¥ X Y
c v 7 J v
D v X v v
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3 Equal sized pieces of potaio were welghéd then placed in difierent concentrations of
sucrose. Afler 24 hours the potato pieces were removed and rewelghed For each
potato piece the initial mass divided by the final mass was caiculated.

Which graph comeclly represents the change in initial mass divided by final mass
which would be expected as the concentration of sucrese increases?

A c
0 .. 16
witial mase imitial avss
final mass final mass
10 14
S
1] P> Q \d

2l

ICTEATING SUCET CONTENLAAton INCFEISING WIS CORSEALAMIAN

B8 0D
20 - - 20
nitial mass \ ' il mass
final rase ) final mass
RS 10
0 > [} »

increasing sucrese concentration iRCreasing sucrase coneentration

4 A fixed volume of-the enzyme catalase was added to a fixed volume of hydrogen
peroxide solution. The diagram shows how the rate of the reaction changed over the

course of the reaction.
. initial rate
7 actual rate
rate of
reaction K
0 —
Y fime

Why did the actual rate of reaclion decrease over fime?

The enzyme active sites become salurated.
The enzymes were denatured.

The products were ali formed

The substrate molecules were used up,

ooy
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5 The figure below represents the action of an enzyme.

inflated
balloon
v
Srno) _,a&/ i
® pin

NS
= N

fragments

VA
of burst

<" bpalloon

What Is represented by the inflated balloon and the fragments of burst ballcon?

Inftated balloon fragments of burst
halloon
A enzyme - product
B enzyme ) substrate
Cc substrate enzyme
D substrate product -

6  Thedisgram shows seclions from a leaf, stem and rcot of a plant,

leaf stem raot

The plant is exposed to carbon dioxide containing radioactive carbon-14.
In which tissues would you expact to find radioactive carbon-14 after 2 days?

A 1, 3and6
‘B 1,42nd5
C  2,3and5
D 24and5
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7 The following graph shows the efiect of pH on the rate of reaction of three enzymes, X,
Yand Z,

Pl
<
N

..

rate of enzymatic reaction

e - s on o b s
\\-
~,
| / h
Ve
// — _—

Each of these enzymes was extracied from a region of the alimentary canal of a
mammal. Which of the following combinations states the correct area where each

enzyme was exiracted?

X Y Z
A smallintestine  salivary gland stomach
8 stomach salivary gland small intestine
C  smallintestine slomach salivary gland
2] liver siomach gall bladder

8 which of the following stalements is comect?

Carbohydrates makes up the main component in cell membranes.
Fals are the main energy source.

Proteins are imporiant In the production of antibodes.

Water Is not an essential nutrient.

o0 >
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Refer to the information and diagram below for Qﬁestions 9 and 10

An experiment is set up 2s shown in the diagram below o investigate faciors esseniial for
photosyninesis

electric light switched on
to filter pump which | 8

gives a slow stream of air

arrows shaws the
direction of gas flow

airin —w

wi —

distiited
water

(S
X

g c—
3%
S WS

soda
lime

——

SBIXH
¥
»

"
3
i

Q

»,
J

distiiled
. water g AN

The faps can be used {o regulate the flow of gas through tubes X and Y W1 and W2 both contain
distilled water. The plant is continuously itiuminated and regularly watered. Prior to setting up the
experiment, the plant has been kepl in a dark cupboard for three days.

9  Which factor essential for photosynthesis is being investigated in this experiment?

light only

carbon dioxide onfy
carbon dioxide and light
carbon dioxide and water

oaowm>

10 What modifications would you make to the experimental set up to investigate the effect
of fight on the process of photosynthesis?

tlack out tube X

black out tube X and Y

remove soda lime tower and black out tube X or Y
remove soda lime tower and black out tube X and Y

OO
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11 Which one of e following graphs most dosely represents the relaticnshio between the
rate of transpiration of a leaf and relative humidity?
jp jk
g - g \\
5 F /! SEL O\
=3 4 26 ~
Be {7 . . ga \
I s N -
Ee) . . - « —
" relative humidity/% relative humidityi%
A 8
i 2
[ Ll TR R —
og X &
g&a “~ 4 ] -‘é
& g
. ——
relative humidityP4 refative humidity/%
C D
12 The graph below shows the changes in concentrations of various d1ermca! substances
in the thigh muscles of a person exercising vigorously.
concentea-
tion of
various
chemicat
substances
(arbitrary
unRits}
0
ducation of exercise (min)
Which of the following statements is comect?
A Line J represents glycogen.
B Line M represents lactic acid.
G Line L. represents oxygen.
D Line K represents carbon dioxide.
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13 Which of the following correctly descnbes the state of the muscles and tne relstive

. pressure when breathing in?

¢

} external pressure inside long !
i intercostal |  diaphragm compared to .
muscles ) ’ atmospheric pressure |
A copiracted | contracled lower . .
B contracted confracted higher |
C relaxed coniracted higher {
D relaxed relaxed nigher

14  The table shows the blood groups of four people and the type of blocd each received n

a fransfusion.

Which person is at risk from aggiutination?

soodgrap | Wopetre s
A A 0]
B 8 AB
c AB B
D 0 ; ' G

15 The d‘xégram below ilustrates a small pertion of @ vein ana iis nerghbouring sketetal

muscles.

Which of the following combinations shows ihe siate of the musce with the
corresponding situations of valves X and Y?

| sketetat muscie Vaive X Valve _)f__v__‘{
; A | contraction open closed 1
{ B! comraclion |  closed open {
|59 N 4 - . R-Abadaga. A ....? H
| C . _relaxaion | _ gpen cigsed

D} _relaxation , _cpen _ open !
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16 The diagram below shows the internal structure of a kidney

Which of the following statements s correct?

A Ultrafiltration takes place at regions 1, 2 and 5.

B The liquid found in region 2 conlains water. amino acds, urea, mineral salts
and red blood cells. :

c Reabsorption of glucose takes place mainly at regions 3 and 4
D Movement of substances in region 4 depends mainly on osmosis.

T—

- S
/’5’""_ 2y,
/ aalyas T

ok et -
/bann l‘m W

17 The diagram shows {he flow of blood and dialysis fluid through a kidney machine.
ey ?/ \) :

)|

arery ~--\ 7 S “
f
l

o B
TS e

. . T
i’ A T‘Fm"*“
’@L“ :si’s; Y

Which substance will show ihe greatest difference in concensratior: between X and Y?

A urea
B glucose
c vialer
D salts
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18  Which of tne foilowing curves Sest regresents ine change in the glucese leve! of blood
flowing {hrougr the [olicw =g orgars of 2 man who nas starved for eight hours?

i
{
; ------------- A
3
blood .
glucose | -
level { B
1 ' [
Lo, 1D
L._ . L)
f- . = . e o . e e e .}
duodenum liver lungs

19 \Wnich grgar conugls e seorerse o) fne notmone syl ang wnal 1S e target

organ?
organ that g:.ontrols target organ
o secretion .
A _hypothalamus . pancreas i
B pancreas leum ..
c hypothalamus | _ __Skeletel muscles !
D_ | pancreas : o hver

20 The disgrare below shows the relationship between two organs and the
- changes/responses they bring abaut in the body

~+ endaocrine g?and Raanmmund vt oTs {Floi] \

/

If the respanse of the target organ is controiled by negative feedback. then the product -
(of the endocrine gland)

response target organ

A inhibits the response (of the target organ).
8 stimulates a greaier response (of the target crgan).

c stimulates a greater response (of the target organ) while the response inhibits
the secretion of the product

D inhibts the response (of the target organ) while the response {(cf the larget
crgan) stimulates grealer secretion of ihe preduct.

Methodist Girds™ Schoof Bio?ogy Paper 1 ; Sec 4 Prefiminary Examionaton 2014
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24 The diagram below shows a longiuginal secton of the skin of 3 boy

Select the best combination that indicates one function cf P. Q and T respectively

| P

-

- ¢ meea . ce !
.r; ~ 2bsorbs UV kight ! reduces evaporation reduce heat ioss
detects changes in air acts as an insulator of
i B temperature i produces sweat “heat ;
! gelects changes in ar - ) » l
i c temperature | reduces evaporation stores food .
:rD absorbs UV light 1 releases water vapour supplies ":;':: nis to the i

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

Which of the following are effects of the s

" In¢reased heart rate

i Constriction of arterioles in gut {intestines).
v Increased conversion of giucose to glycogen

i
ii Consltriction of arterigles in the skin.
i
i

tand &t only.

i. it and iii only
i.ii andiv only
i.fi.ifiandiv

coay

Metnodist Gids' Scnool

Biotugy Paper §

ecretion of adrenaline?

Sec 4 Preliminaty Examionation 2014



Page 120f 19

23 The graph shows changes n the bloed glucose levets of two people after eating
dentical meals

I/ Y
| el
blood | i- ‘ "= ~=. person aeeding .-
glucose i g \ medical treatment
levell ' \
mmol da? l

: S~ healthy person
i
15 30 45 60 75 %0 105 120
fime after meal/ min

What should be the correct medical ireatrnent for person X7

A insulin njections

8 bleod transfusion

o] diglysis by a kidney machine

B increase profeins taken in the diel

24 The diagram shcws a kidney and its associated vessels

mi | iom

heart

{
v hegr:

Which structures contain liquids with the least and the most concenirations of urea

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

Methodist Gurls Schoot diology i*aper 3 Sec 4 Prefiminary Dxamionation 2014
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25 Tne disgram below shows part of the nervous system including a refiex arc. A cut has
peen made at X.

/ -\‘s.
> amm rnyscls

A bee stings the finger as shown.

What are the effects of the sling?

{ pain felt arm moves
A yes yes
8 yes no
C no yes
- D no o

26 The graph below shows the changes in a person's bady temperaiure pliotted against
time.

perios  periog - '
1 2

w
©w

/

[
o

e

o uly fompacaires |
i)
4
-._?;-. R s St S

L
5
7]

-4

] ]
{ i
26 43 &0 52 )
time ¢ 1ua

Whai coutd cause the changes in body femperature in peniods 1 and 27

1 B

_ ..lperod1 _ period 2 e e
A vigorous exercise increased sweating i

B freauced air temperature shivering E
1L C ! vigorous exercise increased ar temperature '

.8 reducedariempersture  , incressed sweatng

Methodist Gerds Scnool Biology Paper 1 Sec & Prelimnary Examionaton 2014
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27 The dizg st beiow colines san of the srocess to produce a "ecamoinant INA
confamung 2 Muac gene

Stage1  cxizc! Auman DDNA exiraci bacteria! plasmie
\j v
Stage2  cuiout h%} /ﬁeﬁ plasmig
Stage 3 join human gene with
p—;a!fmid
v
Stages insent recombinatt

SNA 10 bacteria

Whicn of ire {orowng correstly wenidfies (he enzymes inveives at the sifferen: stages?

. restriction enzyme _ligage .
(AL Siage“encSwage?  Stagedans Staged
B . Swge?are Swaged  Swmged L
¢ .. Sw&ge! . Stege 4 :
D | S:age? Siage 3 : .
28 A gene

A 1S 3 DNA meiecuie

B is & sequence cf nucleoldes

C 1S a chain of amino acids .

D consisis of a3 sugar mofecule a phosphate group and g base

29 The phetomicrograph snows the cells in a enion roct tip undergoing cell division

Cell Z

Which of the Tcliowing stalements comreclly describes what js occurring n Cell 27

A DNA is replicating

B Homelogous chromosomes are painng up
C Sister chromatids are separating

D Chromesemes are fining up at the equatlor

thathodist Gids’ Schocl Biclogy Paper Sec 4 Preliminary Examionation 2014
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30 Wmch of the fO“O'Ning wr{ecﬂy ideniifies ihe typels of cell division that otcur/s it the
‘et and the {estes?

Jppe e e s o e

o liver T ;.esles N

iA | mitosis mitosis .
.B : mitosis mitosis 2nd meiosis
€1 meiosis meiosis _
‘D i meoss mitosis and meiosis _‘1,

- -

31 An experiment was set up using four groups of insect-pailinaied flowers in a field In

each greup. different pans of the flower were removed as shown below ang nsecls
were alicwed {0 visi all the {lowers.

Which grous weuld creduce most seeds?

grovp ° . et e e P

of petals stigmas anthers
Mowers ..

A leftbehind | lefi behind  ;  removed

B teiochind  *  removed ' leftbenino

C | emoved  leflbehind | leftbenind
SR S, - . At

D removed ' removed  leftbehind

32 The diagram teiow shows 3 fetus in 3 ulerus.

et

Hie
Wk b

B3

Where does exchange of mgzlernat and felal materials take place?

Methodist Girls” School Siology Paper 1 Sec 4 Preliminaty Examionation 2014
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33 The diagram shows the male repreductive and urinary systems.
Which structure produces the fluid part of semen?

34 Fig. 1 snows the side view of the female reproducive system while Fig. 2 shows ine
early stages of reproduction in humans. '

-2 , '
-
-3 '
O — W
’
. 4 v -
v WX
Fig. 1 Fig. 2
In which numbered pars ¢f the female regroducive sysiem wall the stages W and X be
found?
w X
A 1 2
B 2 i
C 3 2
(] 1 4

seinaast Gids' Sehoot Bwlogy Paper * Sec 4 Prafimnary Examionaor 2014
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35 A girl has blood group A and her brothar nas blood group B Which combination of
genotypes cannot belong o their parents?

mother father :

A PP P i

1 4 - *

B o e N

C ilc‘o !:\15 f

R T R F

- . -

36 Which of the fcllowing consisis of human traits that display discontinuous vanation

A tongue roifing. ABO blood group, ear lobe (detached)

B height. widow's peak hairline, eye colour

c weight, intelligence, earlobe (detached).

D inteligence, haemaophilia (blood unable {o clot), ABO blood group

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

Key
Male Female

iR @ No Cancer

Breast
cancer
developed

What s ihe srocabiily tna the woman X wherts the BRCA 1 allele thal s assoated
witn preast cancer?

A coc
B Q2%
c DTS
D 10C

Metnedist Guls' School thology Yaper ¢ Sec 4 Pretiminary Examuonation 2014
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38 The dhagram shows part of 2 focg chan in 2 iake

— - - ———— - — —evm— o ———

T SILeha-e » ' . !
i Sligr \,?lle.: smadl - : CANANE |
prelosynthetiz, ——n O 7 - '
: crustacean : ? oirt
;  urgsnism , | ¢ }

o The chari shows ihe conceniratien of 2 pesiitide in the badies of each crganism in the
- - chain

e o e

concentration
of pesticitle

ARG

s b
B
crgansm

e attmn o o A—  ——_ —— b

Which organism ¢n the charl is the crusiacean?

38 inapond varations in the populalion of consumers and preducers and fneamount of
meneral salts were measured over a few years The diagram below shows ihe resulis

R P
r'”\‘\ )
\Q

\\
\
\
N
—

cold hot ccld hot ¢old

Which statement is not true of the results?

A The amount of mineral salfs is represented by graph Q.
B The groducer and consumer popuizat:on show 2 difference in size
c The producer population increases after minerat saits content increases.
0 The consumer graph patiern follows closely behind that of the praducer graph
pattern.
Methodist Girls' Schaool Biology Paper 1 Sec 4 Prefiminary Examionation 2014
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40  The graph below snows ine cra~ges ~ the concentraiion of two substances P anc Q

n {he river. identify P and Q

! N
concentration | R
| Y
\
- I N
: A
sewage
added
P
A carbon dhexice
B adirogen compouns
c oxygen
D nitrogen comgoung

Methoiiist Gitls' School

R i =
- -
'
Pl
rd
= - ~. 7
. /-f. S
N 7 e
~ . - 4 -Q
- - —— - >
downstream
Q
rirsgen compoung

carocn dioxice
nirogen compound

oxygen

END OF PAPER
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Section A [50 marks]
Answer all the questions in the space provided.

Fig. 1 115 3 ciagrammaiic representation ¢f the small iniesiing comaining three types
of food meleguie a fat, a carbohydrate and & protein. before iney have been dgested
Fig. 1.1 aiso shows 8 lacieal and a capifiary.

-

The different feaiures in Fig. 1.1 have not been drawn 1o the same sczle

o

«

[

4

lacteal small intestine blocd cagillary

Fig. 1.1

(a} OnFig. 1.1, drew ang label the molecules as they would appear 2fter they have
been digested and then absorbed by the lacteal and by the capillary i3]

{b) Explain how tnese molecules are carned to the liver

. {2

{Total: mj
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2 Fig 21 s~cws an expetiment o investigate (he uptake of ions by a piant.

s~
1 quick-growing TN quick-grawing
e, BN Plant A e ‘i/ plant B

TN WEZETEX
WS B
ﬁi’;hﬁf P £ Ph/.-;ﬁ'-"
o Y g \"{ 2T
¥ 1«:,.‘i] . J’

T g FS
AR %3”“* oxygen LU, fr—i-im = niirogen
rzqiqﬁ\"‘ ) fiaE
, ,
? '

b HER
7 ¢ e |’ .\
YR c,ﬁ\ N
o AR, N s i
oo culture solution EVTLIR
T e using boiled e i
= witerbeforc 4
. addition of jans !

fig. 2.4
The coliure sCiui-o~s Comianed Meas. ed quanives o' av e ions recessary ‘of part
growit Wn.Cn ~ad Cceer DS.BC 1 remave dissolved gases

{a) toenwy tre precesy craracteristic of all plaet calis woeh the rools of plant B will
. e unabie 10 CarTy St :

{1

Using ihe -aagwoactve fonr of an on, ihe raie al which  is absorbed from cuhwre

solutions can be measured. Fig. 2.2 shows the rate of upiake of one particular 1on from
ine two sclutions in Fig, 2.1, '

300 R SR
: ..-w:"" Plant A
250 o

200

Uptake of potassium lons f

)
¥ 150
o
[on
g +00
o t
8 Plant B
o
50 - ,7:,’..,!‘;-‘-..'.‘._.,% .:...._.;...;:.?;-A.... ey Lol
/I‘ ; T !
£ P
(4] l‘; S et - H

0 50 100 - 150 20¢C 250 300
time / minutes

Fig, 2.2
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(b} Calculate the difference in upiake of the ion behtween the twe plants after
2.5 hours.

- Rt
{c} Oescribe and explam the d\ffgrence in the uptake between the two plants.
[Total: 6m]

(a) Fig. 3.1 shows the pressure of the blood as it completes one circulaticn of the
body (excluding the lungs)

0
1;
pressure mﬂf\
of blood / \
\
\L
—— ' \\
c A arterics 1) C
Fig.3.14

{i} State which labelled section of the atove graph shows the pressure ¢f the
blecd as it passes through '

(1) velns: (2) capitanes __ (3) the heart: {2)

— o s,

Methodist Guls’ Scheal Biology Pager 2 Sec 4 Prehmmary Examinations 2054
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(i) Suggest a reason o suppert why secticn D of graph represents the
areries. .

e e e : . m

{b) (i) The blood pressure i the pulmonary circulation is aken Describe how the
bRt pressure in ine arteries of the pulmonary circulation would difier fom _

that in Fig 3.1.
S - o - 1
(i) Explain your answer (o {c) {i).
: R
(¢} Explain now blood pressure might be affected by eaiing food rich in animal fats
and cholesterol.
.. : ) . {2]
[Total: Tm]
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4 (@)  Fig. 4.1 shows the changes n the tenston cf the suspensory ligaments of 2 gir,
She carsies out 2 activities during 40 seconds

A she writes 2n éssay
B she fooks 2t an aercplane flying past & window

Maximum

Tension of
suyspensory
figamaonts!
arbitrary i
units

[ZATATE (TVT S S —— -

0 s. 90 15
timef s
Fig. 4.1

(1) Using ne letlers A and B 1centify which activily is being carried out
FromQ0to5s: _ Frem$io 10s: 1

(i) Her pei puppy funs mio her room 1hr0t;gﬁ-_the door {owards her between
10 s and 15 s. On Fig 4.1. show on the same axes the change that
oteurs {0 her suspensary ligaments ffom 10stc iS5 s. 11

(b} Before an eye test can be conducied to observe the retina, eye Grops
containing muscle relaxants are often appled to a person’s eye. Often after ihe
eye test, 3 person's eyesighi is blurred znd it {akes a few hours unbl fus
eyesight returns o nermal

{i) State two groups of muscles {hat are present in the eye.
i

. - .. B B

{ii)  Suggest why the person's eyesight is blurred afler applying the muscie
refaxant.

(2

[Total: 6m]
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§  The process of meioss increases vanator «n gameles
(a)}  Descnbe how meissis mcreases vananon in gamelies.
T . . -
(b) Sicile cell anzemia 1s gn example of & condilion that can arise when this jype of
~utalion occurs Fig. 5.4 celow riusirates this mutalion in sickle cell anae~a
ine —wizgtion leads o 8 d*fere~t haemoglotin § molecule being farmed
seciien of gene lor
ngronal ngemaglobin AC T C C T G A GG AGANAG
| i1 i 1 i 1 _1 O § i 1 | } 1
secton cof gene for
nsemcglobin § A C T € C 1T 6 Y G G A G A A G
| RS WP NN NS JOUN NUUNE MR NN SOUUNE JUS N NN ISR N
Fig. 5.1
(i) dentily the type of mutation tustrated in Fig. 5.1
- DR Y

(i) Explain how a change in the sequence of bases in a gene can lead to 8
- different haemoglobin S being formed

R : . m [

[Tatal: am]
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6 Fig§.1 shows the longitudinal secticn of an insect-polfinated flower and Fig. 6.2 shows
the fransverse section of the flower bud of the same species of insect-poltinated flower

2
Ko
ey,
£
N

A
)
4/
s
28
e e
o
R
|
{

/.
R
N

Fig. 6.1 Fig. 6.2

{a) Suggest two po#sible methods that may be used by this flower to avold seff-
poliination.

2

(b} With reference to Fig 6.2 only, state two features that indicate (hal the flower is
ocitinated by insects.

| 2

(c} icently the labelled parts n Fig. 6.2 wnicn are ecuivalent o paris A Band C
Fig 6.1 respechively '

. -

"Figst | Fig62

{3}

(d) Describe how the number of chrermosomes in Y and Z differ from the number of
chromosomes in cells in structure V

{1
{Total: 8m}

Metheq.st Girls Schocl Biology ’aper 2 ez 4 Prolrminary Lxamaaions 2014




Page 9 of 20

The fur colour of mice is observed to be either yellow or grey. A heterczygous male
mouse with grey fur was mated with a female mouse with yellow fur. They had a litter
of 8 mice, 5 with grey fur and 3 with yellow fur. ‘

(a) By using suitable symbols and a genelic diagram, shovs the results of the cross

beiween the grey and yellow mice

(3]
{b} Siawe e reascn why the actual sercentage of e offscrr

crirg win oifferect tut
co'eyr goes rotl maxeh that predicted in (a)

e

— (4
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{c} A group of equal number of yellow and grey mice were released into a field
where yelicw grains were grewn. Afler a few years. the number of mice = the
fierc nag wncreased  However. the perceniage of yeliow furreg mice was now
more than double the percentage of gray fured mice

Explaia the changes that occurmred in the population of mice

- -

- r————

RE)

[Total: 7m]}

8 A fiow chan representing energy flow through a feod web in @ pond during cne year is
shown m Fig. 8.1 celow

Sunlight

.
6 400 000 kJ .
{reached the poad)

%
Energy 32000 kJ
lovet 1 {fixed In carbohydrates by pond plants)

§400 kJ ‘gﬂrﬁﬂw‘r"'\ﬂ.

released during (pond plants
respiration by not consumed)
pond plants

Energy 20 480 kJ
level 2 - {consumed by herbivores)

14 400 kJ e I#’/{““%M_“’

cleased 468 kJ
{r d“‘i‘f; !.\\ {not consumed by herbivores)
'

respiration} v 2045 kJ
Energy 3566 kJ {contained in faeces)
Tevel 3 {consumed by camivores)
< __’M,,..'--“‘ M“"‘“"-N' ’
2300 kJ 300 kJ
(released {contained in faeces)
duriag
respiration)
Fig. 8.1
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(a) (i) State the process that s responstble for fixing the energy from sunlight nic
carponydrates :

- . {1

(i1} Determine the percentage of the light energy (from the sunlight) that is
fixed tnfo carbohydrates by pond plants

- 1

{iil} The remainder of the light energy which reacred the pond was not fixed
info carbonydrates in the pond plarts Sugges! a reason why s energy
dig nol enter the food web

4]

{by Oniy 20 483 KJ per year reach the hertivores because {ne plants ‘eease energy
frore their carpohydrates during respiration and nct all the plants are consumed.

Calculale the amocunt of energy stili contained i tne gono pianis wiich were not
censumead.

e S @

(c) Compare the amount of energy refeased during respiration by pond plants and
by herbivore. Suggest ane reason for the difference.

v y—————— ot w o - . -

e R

- rees e ot

[Total: 6mj
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Thickness of uterne fiming!

Page 14 ¢f 20
Section B {30 marks]

Answer all the questions in this section on the space provided
Question 11 has a choice of parts to answer.

9 Fig 9.1 below shows the thickness of the uterine lintng of 8 weman for ine first 8 days

arbitrary units

ol & 40-day assessment peciod

24 | ' . B
21
18
1%
12
9
6
3 i 4
L ( L " 0 1 R 1.
0 -6 10 6 20 25. B T 49
: Timoldayef +
. asséssment B P
Fig 8.1
(a) Using Table 8.2 below, complete the graph of the thickness of her uterine lining
for the remaining period of the assessment. 2
Mfimelday of assessment ; Taickness of uterine fining/ arbitrary units .
10 3
| 18 g
i 20 21
{ 24 ] ' 21
] 28 . ' 24
| 32 24
36 ; 24 -
I 40 , 24 {
Table 9.2
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{b) The woman's mensin.al cycle 13sis an average of 28 days
With reference {0 the grapn crawn n Fig 9.1, oulhne the key biolegical evenis inai
would have taken place n her female reproductive system (including ovanies.

fallopian tubes and uterus) for {he Joliowing period of time:

(I} Oay 1C to Day 16 of assessment

- -

{it) Day 17 to Day 40 of (he assessment

{4)

* Mtethodist Gds School Biology Paper 2 Sec 4 Pratiminary Examinations 2014
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{c)  Afoetus in a2 woman's womb i1s suspended in amniotic fuid.
Descnbe the funclions of amnisfic fluid.

(2]

Mewodisy Sls” School diology Paper 2 §ec 4 Vronnynary ¢'xam.naticns 7014
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10 (a) Differentiate between respiration and breathing.

o L | .-

(6}  In 1822, a man, Alexis Bidagan, suffered an wjury from a gun fired at close
range. The injury was in the form of a hole about 10 cm in diameter, penetraling
both his chest and stomach walls, below his diaphragm. Fig, 10.1 shows the
position of the opening that remaingd to Alexis’s stomach until he died 58 years

f

. l
fFig. 10.1

If the wourd hac extended above nis daprragm. explam why Alexis would
have expenenced scme breathing difficuities el the weung healed

posdion of
tha mpry

; ol

tAaihodist Girls School Biolagy Paper 2 Ses 4 Probminary Cxaminahons 2014



{c) Expéain wity smoking lead

Either

11 (a) With reference to namec examples

Page 18 o 20

emohysema

gdescnbe lhe diflecences between

nhormonal and nervous conial! i humans

Methodist Girls® Schoct

8

Biclogy Paper 2 Sec 4 Preluminary Examunations 2014
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Page 19 of 20
A patient was acmitted 10 a hosgital acddent and emengency ward anc was
diagnosed wir Syndrome of Inappropriate Antdiuretic Hormone Secreten: of

SIADH. She was sufiering from hyponalremia, a conditicn where the water
poiential of blood remains abnormally high.

Based on your knowiedge of Antidiurebc Hormene (ADH) explaint how
hyponatrera ccrmes about in 3 patient suffering from SIADH

With a2 namec exangle of enzyme, subsirale and product. explan tiow re
effect of lemperaiure aflects the rate of enzymatic reaction.

{6}

- Sec 4 Preliminary Examinations 2014
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{b) (i} Describe the role of enzymes in blcod clotting

{2

{if) Blood cletting 15 an mportant process thal prevenis excessive bizeding when
a blood vessel is injured. However, 3 blood clot can be a serious medical
condition because clots thaf form in the veins or arteries can cause stroke of
heart attack.

Describse how enzyme can be used for the remova! of biood clot.

End of Paper
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Answer Key

Qo' Ans. _ Qn_ Ans | Qn __ Ans __ Qa_ _ _Ans
A T | : w.ioE_ A _Lohow B
I R S L 22 & . i_32 - A
P31 13 ' 3 2 |+ 33 L
.4 i 14 1 8 7 -
5 1 % 5 ' ¢ 25 s T3 2
" 1Te - 16 0 26 ~ 13 1+ 3
T ", 17 27 37
A TSRS T U B 7 T I N
I e R T S I IR - - B R
S L 20 30 a0
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Paper 2

can T T Answer Keys C !

- . - —
13 - inlzcleal — draw the same molecule of fat [1]

2a

i2e

" *'215 - 'BE = 130 arbitrary units

i
. 1n blood capilfary — draw 4 mo'ecules of glucose {1}
: 1 n blood capiltary - draw 6 molecules of amino acids {mus! follow the shapes given %
in question} [1) -

‘ . -
No ~arks awarded if number or shepe of molecules is wrong l

B L TR R -

" Any 2 0! toe 3 poinis. ’ )
+  Solple in (blcod) plasma 1!
« irgnsoored by Slasma {1
+ rom smal ntesune to iver vaa nepatic poral ver {4

Max 2 marks

— — e e e . - ——— - N amaa

" Aerciig resgiration (1]

Rejec. Resprationf aclive transpen

B e ) - - - o eew

Correct workung {1)
. Corract answer with correct urits {1}

1

.
i
!

_Speed of absorption of ions by plant A is twice as fast as thel of piant 8/ The
" amount of ions absorbed by piant A is twice that absorbed by olant 8 [1].

]
; This is because plani A can absorbed ions by both diffusion and zctive transport.{1]
1

inthe presence\of oxygen, aerobic respiration can be carried out by the root hairc

elis fo produce energy required {0 transport ons into the pfant agasinst a
| concentration gradient.[1] .

I Veins. C

1 3a

Capillzries: B
i Thereat A

]
: 1 mark for ezch correcl answer. Max. 2 marks

Jati

; ! muscles {1}

: Any of the following
' Pulsating blood pressure because of the contraction and relaxation of arery

Arteries being nearer to heari hence highest bicod pressure compared to the other
t biood vessels [1) '

" 3bii

. Blcod pressure in pulmonary arterias higher than the cther zrteries {1

&)
g

g

. Pulmonary artery carries {deoxygenated) blcod irom the neart 10 the lyngs which is




et . - e e v———r o

56

Qn | " Answer keys ’ T
; . . S |
. very ciose to the heari 1] !
! 3c Diet rich in animal fats and cholesterot which are saturated fats results in deposition
o if fais onrthe walls of the bicod vessels {1).
' ; - Tne fatty deposits narrow blood vessels hence increasing blood pressure {1]
[4ai From0~5s. A[1)
? FfromS5~10s B(1] J
.'Z-a}r“’ v yrr— ¢ o mee - ———— e - e e ——tea o = ._..{}
,'!3‘ ?-f' S h—————— . - -
“enrann g
AR
apEneas !
:-':.-.!l-:r,- B
\ |
hpewe e .
| 0 5 1 18
. Time's !
. . 1 mark '
¢ : :
4o~ muscles of ifis [1} ]
' cifiary muscles 1]
4bii e« Ciliary muscles remains relaxed! unable lo confracl, suspenasopry figaments
remain taut [1]
« lens remains flat/ unable o bulge, carnot focus on near objects (1)
OR
+ Iris muscles cannot contractfremain relaxed, pupl remains dilated (1}
+ Allcws a lot of light into eye, causing blurimage [1]
! 82 « Crossing over occurs where sections of homologous chromosomss are
| exchanged during prophase 1 [1] i
I
» Random assortment of homologous pairs of chromosemes occurs duting |
} metaphase 1 {1] l

» The sequence of bases delermines the sequence of amine acids in a protein 1
(i

i
«  Wrong sequence of amino acid leads o different protein formed [1) l

+ folds differeriuyld'ﬁerenl physical structureidifierent 30 struciure from normal i
haemoglabin {1] [

- J
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Answer keys

6a | Pollen grains fram the same flower landing on stigma do not germinate {1] i
Anthers and sugma matures at different times. {1] )
&b Anytwo: . _
Large petals, stigma not feathery, stamen not pendulous/short and compact -
Max. 2 marks
5 Fig 3.1 - Fig3.2
B X{1] .
; E Y
F W 1]
6d They contain hali the number of chromosomes of W {1}
7a

patent Genotypss Gg

— e

ft Genotypes

; SRaroh e ey gey . vadow feiltn

» Legend {symbo's useg ey i3}
« Correct Genotypes cf parents ang gametes fonnec {1}

« ComeCt crosses {nes draws} and genclypes and onenoiypes of F*°
! generation {1]

Deduct 1 mark « did not ciecle the gametes {1]

The number of offsprings/progeny is too small or sample size of progenylofisprings {
is loo small. (1]

|
+ yellow fur mice befter adapted lo sunive in environment (Ieasonable |
explanation) [1) ) {

| »+ survive longer, more Wkely to maie ana pass on ihe allele for yellow fur io their l
! offspring {1} |
]

+ _Over many gsnerations, gregier percentage of population has tne advantageous ;




Answer keys

e NN

allele for them o surviva {1}

Photosynthesis {1)

{
——mnta

Total energy reaching the pond = 6400 00%J
Energy fixed = 32 000 kJ
“% energy fixed = (32 000/6400 GO0 ) x 100 = 0.5% {1] -

Vo —

Any one of the following:

Reflecled off the pond waler/ fall on a part of the pond where there are no plants/
wrong wavelength to be absorbed by plant 1]

— asned s+

8b

32 000 &J fixed by pond plant,

of this, 6400 kJ used for respiration

20 8000 kJ consumed by herbivores

So amount notl consumed = 32 000 ~ (20 480 + 6400) = 5120 kJ

RN DU

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

Herbivores released much more energy by respiration (about twice as much)
because they use energy to move around {1]

l

Correct plots (1]
Line of best it {1}

[ JOP

" Fenilization {1}

Repair and thicken of uterus lining +~3é—ve!opment of foliiclesprimary .omc!e deveiop y
info Graafian follicle + secretion of cesirogen {1) .
|

* Qvulation/ release of mature egg cell {1}

navw s B T P R R oo ———— .. - .- -

1)

' Migration of zygote from falicpian tube (o uterus,
. Mitosis of zygote te fcrm emoryof ball of cells, Implantaticr '~f EMerys 10 uienoe
+ hipring, {2]

' Corpus luteurr siage + continue secretion of progestercne + thuickening of Lierus
. dining [1)
{

i Day 30/31 to 40 ~ no shredding of uterine lining/ endometrium continues to thickes

{1

Max. 4m

= 5

Amniotic fluid never enters lungs because foetus not breaihing. lhe gaseous
exchange does not occur via iungs. {1} but occurs via piacenta {1)

102

] s Respiration is s the oxidation af food substance fo release energy [11 i
» QOceurs tn all iving cells {1] )

Le__Breathing s the coniraclion_and relaxation of muscles ic_bring aoom the .
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Qn ¢ " T Answer keys Ty

movament of the ribs [1]
| _is_inorder o cause air o move mlc 2nd out of lungs.{1],
1905 |« chest/ thorax no lenger airtight{1]. L

,* rel. intercostal muscles (damage or achon)/dizphragm (Samage or aciion)/
1 lungs / alveoli damaged or infecied. {1
|« ardrawninfou through hote |1)
« correct velume / pressure reference, {1)
insufficient / less air or oxygen in lungs / not properly intlated {1)

C e o

o o
L)
i m———— 1 @

S — — - - o — <o ;
% iritants N 1otacco smoke cause oroionged valent ccughing leading to breakdewn *
¢f partisicn walls between alveoli 14]
gy — | -
a T T “f'drmonal ' " Nervous T
- responsetime . generally siower " very fast 4
“moce of : oy bload oreulaiory ) ::‘",ﬁ'é:v?s T
{ransmission of system
, Signal Nl C e ——— ek
", Voluntaryfnvaluntary | involuntary " voluntary of inveluntary P
fength of effect cenlasiveryiong shorwved
‘fypeof signal i chemicad cremxca! and electngal T
: target organ l can a‘rec: multipie organs « lowxced ‘

Every correct comparison- 1 m

Every correct dascription {including named examp%e) -
+ Max. 8 marks

PO

19{E) { « High secretion of ADH, increases permeability of collecting ducts irs the kidneys
b to water {1}

+ Large amount of water reabsorbed intc blood stream {1j

11(0) | Essentiat markin
a Correct match of enzyme substrate and product {1)

Any 5 points below
Enzyme lowers the activation energy of the reaction [1)

Lower temperalure, enzyraes and substrate has lower kinetic energy. enzymatic
aclivity lewfenzyme inactive [1]

!

!

i ;

With every 10°C rise in temperature, enzyme aclivity doubles {1) [
\

Optimumn temperature at 37 °C, enzymes wotks the fastest {1} -
" Temperalure above 37 °C, enzymes starls o denature. rate of reaction decreases
i {1

'L , At60°C enzymes completely denatured rale of enzyme reacticn is zero {1}

. owa e
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Max. 6 marks
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!

{

_. Nt 11(_5)“ “Trrombokinase converts the prothrombin (o thrombin (ackve enzymes) (1]
F® Tpromown converts fibrinogen to fibrin (1]

!
% 11{0} | Prowease [1] breaks down fibrint {1] in blocd clof
[s]1







