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Which series progresses in complexity?

A chromosome, DNA, mRNA, nucleus
B DNA, chromosome, ribosome, mRNA
€ mRNA, DNA, chromosome, aucleus
D nucleus, chromosome, DNA, mRNA

- - ‘.

Which line in the table comvectty identifies these body components?

1. Brain, spinal cord and nerves

2. Blod

3. Neurone

4, Slomach

Cell Tissue Organ System

A 2 3 1 4
8 2 4 3 1
C 3 2 1 4
o 3. 2 4 1

} o In lﬁe situation shown in the diagram below,

Pactiafly permeable ¢
mesmbrane
(dialysis tublag)

A  Waler will enfer solution A and the concentration of solution A will increase.
8 Waler will enter solution A and the concentration of solution A will decrease.
C Water will enter solution B and the concentration.of solution B will increase.
0 Water will enter solution 8 and the concentration of solution 8 will decrease.

4  The table shows the concentration of a substance inside and outside four different cells,
Which cefl would need the most enargy to absorb the substance by active transport?
cell | concentration {arbitrary units) cancentration (arbitrary units)
inside cell outside celi
A 3 6
B 3 9
[ 6 3
D 2] 3
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§ Three different intestinal amylase solutions are prepared as follows.

1. Amyiase solution
2. Amylase soiufion of pH 8

3. Amylase solution of pH 2 e

A shaflow dish which holds agar jelly containing starch was prepared.
Three similar wells, X, Y and Z are cut in the jelly and each well has a different intestinat
amylase sotution added to i{ as shown in the diagram below.

amylase sotution
'/////A/é_‘%//& Z starch agar

X Y Z

-top view of dish
after 24 hours key
k4. jelly stained
" light brown
ﬂ jelly stained -
' blue-black

Which amylase solution was placed into each well?

Well X Well Y Well Z
A 1 2 3
B 1 3 2
C 2 1 .3
) 3 2 1
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\ Chiorelia cell (a unicellular alga) is put in a beaker of distilled water. Which of the following
yraphs currently shows the change in"volume of Chiorela?

A 8
Volsne of Chioreia = Volume of ChiorSta -
Tme .
¢ o -
Votane of Chioreta Yotums o Crioreta
Yoo ‘

The proéesses which would occur in a living animal at A, B and C are

- B o]
Egeslion Absorption | Assimilation
Ingestion Digestion Absomption:
Ingestion Digestion Excretion
Chewing | Excretion Egestion

oiQ|mi>

Which characteristic activities of living organisms are similar to the burning of petrol and the
release of exhaust futnes by a ca?

Buming of petrol ‘Release of exhaust fumes
A Excretion Movement
8 Movement Nutrition
[o] Nutrition Respiration
[*] Respiration Excretion

iH Prefims 2014 515871 Page 4
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The table below shows an experiment carried out by a student,

Step Fozi::?ts&nca Substance added Results
. 1 X ~todine solution Blue-black
2 X Benedict's solution Blue
3 X Y Z formed
4 X Y {boiled o A mixture W s formed -
S Z Benedict's solution Qrange-fed precipitate
6 w Benedict's solution Blue )
Which of the following comectly identifies W, X, Yand Z
w X .Y Z
A | Reducing sugar Starch Saliva Starch
B Starch Starch Saliva Reducing sugar
C Starch * Saliva Reducing sugar Reducing sugar
D Reducing sugar Reducing sugar Saliva Starch

10 The graph shows the results of an investigation into ox\}gen release and oxygen intake by a
green plant in different light conditions.

start of d of
tnvestigation kght [
i dark switched on nvesligation
Increasing 1
oxygen
. ralease
REEEYEEEBEERE]
tima / hours
_hmasinp
oxygen
ktake

For how many hours did respiration and photosynthesis take place during the investigation?

Respiration / hr | Photosynthesis / hr
A 3 5
8 3 6
C 4. 7
D 10 7

CCH Predims 2014 51581

Page §

Tum Over




1"

Variegated leaves of 2 plant were supplied with radicactive carbon dioxide ('“CO;) during an
experiment. Leaf X was keptin the dark and leaf Y was kept in the light. At the end of the
experiment, the radioactivity in the feaves was measured. The results In arbitrary units are
shown in the boxes in the diagrams.

X (darid

-

Y gy
leaf Y?

What is the most fikely explanation for the level of radioactivity found in the yellow zone of

A Photosynthesis occurs but no storage of starch occurs in this zone.
8 Photosynthesis proceeds slowly in the absence of chiorophyil. )
C Products of photosynthesis are transported into the yellow zone,

D Radioactive carbon dioxide diffuses into the leaf and accumulates there.
12

wera tested. in gro!

Transf:i;-ation rate was measured in the bean, Phaseolus vulgan"s. Three identical groups
twas low.",

up X the soil moisture was high, in group Y it was medium and in group 2
The graph below shows the results of the experiment.

. “ T
290

Grows X

High £o-walr comect

K * SModRum solt-water content
Group 2

Low soitwetar corent

o a

i, A A, s 2 " 2 RSl selivatr 3
12.00 4.00 8.00 1200 400 a90 12.00
misnight - sm naon P pm rrfanight
e of dey
From the graph, we can conclude that

A stomata were closed between 8.00 am and 4.00 pm in group Z.
B no water was kst between 8.00 pm and midnight in group Z.
C the rate of water loss through stomata was greatest in group X,

D at 12.00 noon, water loss in group X was four times greater than water loss in group Y.
CCH Prelims 2014 S158/(
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13 The photomicrograph below shows the transverse section of a dicotyledonous stem.

- & - .
I P ar CHEMBI T uny S D e

-ty n WS- R NOE R N e

T A S il L T T

~g¢'§§_¢2‘¢h TAR QR #R0)
Qc s

Which of the following combinations is correct?

Reductionof | Storage of Transport of | Productionof | Transport of
water loss | fead water & new cells food
minecal salts . ,
A 2 4 1 3 6
B 1 3 S 6 4
C 1 4 6 S 3
0 2 5 4 3 ]

14  The graph s'hws':'pressure changes in the left side of the heart, during a single heartbeat.
At which point does the bicuspid {mitral) valve open, allowing blood to flow from the atrium to

the ventricle?
cC P
] i
b
1
{
i
i
PressurwkPa 8 H
:
H
: i
: :
key .- H L
= rcenie = e ke
in atrdam )
in veatricle
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15 The graph below shows how moving from sea level to the mountains will affect red blood
cells. Based on the graph, which of the following conclusion cannot be made?

4 ' . [ ! .
. . L]
.. ————
H H i : : :
L
7 . gt e LR
! 1
-
Eol .
3
-
- o a t - - - -
! « ' K “ i
% i i S S S SO MY
ot . e
& -..-.-1:.... -:- ety —y— e e Treemper g et e -3
. M . H :
- b s am o vecme .:. — S N H s . -
i i . i ' 3 . $
1 1 1 (] R DI i
0 4 ) 2 19 2 k23
Trne (days)

A A person who has jusi anived at this altitude will feel breathless.

8 It takes at least 20 days to get used to the "thinner air.

€ The percentage increase in the number of red blood cells is 60 %.

D Exercising at high altilude helps a person develop stronger ling muscles.

..

Questions 16 to 18 refer to the diagram below which shows two sel-ups used o study
anaerobic rgspiration in yeast: )

paraffin oil

east and bolled
fiksted glucose
wolution Setup 1

The table below shows the results obtained:

Set -up Result
1 Alcohol produced
2 No alcohol produced

16 What condlusion can be drawn from the results?

A Yeasl respires aerobically at high glucose concentration.

B Yeast breaks down food completely at high glucose concentration,
C Yeast s kiled by dehydration at high glucase concentration.

D Yeast cannol respire anzerobically at high glucose concentration.

CCH Prefims 2014 51581 Page 8



17

13

19

20

CCH Profims 2014 515811 ' Page 9 Turm Over

Which of the following is not essential for creating an anaerobic condition in the set-ups?

1. stopper the flask

2. vasseline the joints

3. add parafiin oil

4. bot the glucose solution

1and 2 onfy -
2and 3 only
3 and 4 only
1 and 4 only

oom>»

Solution X is used fo tes! the gas produced in the flask. Solution X can be

lime water.

sodium hydroxide solution,

sodium hydrogencarbonate solution.
hydrogencarbonate indicator solution

go@d> awphs

in a diatysls machine, all the following would take place except

A diffusion of solutes inlo the surounding fluids.

8 blood cells are prevented from leaving the tubing.

C seloclive reabsomption of salts. -

D blood fidws thiough a tube with partialy permeable walls.

The diagram shows a section through mammalian skin,

Which of the following changes in concentrations of carbon dioxide, salt and urea take place

as blood passes from P (0 Q7
Carbon Salt Urea
dioxide
A | Decrease Decrease {ncrease
B | Decrease Increase Decrease
€| increase Decrease Decrease
0 Increase Decregse Increase




21 The graph shows changes in a person's intemal body temperature over a period of time

During which period would the artedoles supplying biood to surface capiliaries first bacome
constlricted?

]

P
- -

¥y &8 8
I TURU SUUUU |

36 A

1)
e et v

e o= - e Am e e

Internal body tempaarture / °C

35

Time

22 When a rabbit was shown to a classroom of kindergarten kids, it was very {rightened,
resulting in an increase in its blood sugar. Which substance is responsible for this increase?
A Adrenaline
B Amylase

C Glycogen
D insdlin

23 Which of thefollowing takes place when a person moves from bright to dim light?
A The circtlar muscles contract and the pupil enfarges.

B Thae circular muscles contract and the pupil becomes smaller.

€ The radial muscles contract and the pupi enlarges.

D The radial muscles contract and the pupll becomes smaller.

24 Which of the following involves both the nervous and endocrine systems?

A A young boy developing a deeper voice at puberty.
B Fedling *pins and needles’ in the legs afler sitting cmss-!egged

C Hearing a buzzing sound at the ear and hying to kil a mosquito,
0 Running after a snatch thief.

CCH Prefims 2014 5158/ Page 10



25 A boy standing on a station platform watches a distant train approaching the platform until it
comes 10 a standstill. Which of the following graphs correctly shows the change in the

curvature of the lens of his eye?

A 4

{ons curvature

Lons curvature
w

A\

Time

26 - The diagram below shows the working of a synapse between two neurones.

.

B 1&
e
:
3
5
|
Teno
D
é N
b4
a\—.—
2
3

Time

- What do arrows 1 and 2 represent?

1 2
A | Chemical transmitter Stow acling hormone
B Chemical transmitter Chemical transmitter
C Nerve impulse Chemical transmitter
D Nerve impulse Stow acling hormone
CCH Pretims 2014 5158/ Page 11
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27  The diagram shows the main parts of a flower. Which labelied part shows that this flower is
insect-pollinated?

28 The diagram shows a stage during the birth of a baby.

identify the numbered structures. .
1 2 3 4
A Amniolic sac Cervix Vagina " __Uterus
8 Uterus Vagina Anus Cenvix
c Uterus Vagina Cervix niotic sac
D | Amniotic sac Cervix . Anus . uterus

CCH Prelims 2014 515674 , Page 12
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29 Which of the following are geneticatlly identical?

A Kittens bom in the same litter.

B Fratemal (non-identical} twins in the same family.

C Seeds produced from the same plant. _ -

D Plants produced by tissue culture from ' different parts of a leaf,

30 [t X units of DNA are present in the nucleus of a cell during Interphase before DNA

replication, what is the relative amount of DNA presefit in this cell dusing anaphase of the first
meiosis?

A X4
B X2
c X
D 2X

31 in order (o produce large quantities of human insulin, genetic engineering can be caried aut,
The following shows the processes involved in the procedure.

.Remove plasmid ONA from bacteria
. Grow bactena in fermenter tanks
Insert insulin gene info plasmid DNA
Use of detergents to break nuclear membrane
Cut plasmid OMA using enzymes
Isolate human insufin gene from chromosome using enzymes

DnhLN

Which i"épresents the most logical sequence in which these processes are carried oul?

A
s
NRRREPY

cQo>
|- YN
.c)-b
@

G oW

32 Pollen grains are usugatly produced in large numbers so that

the species can -explore new environments,

competition amang the new plants ¢an be reduced,

they can help the dispersal of new pfants.

they can have a greater chance of reaching other flowers.

gaoxr>
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33  Onily people who have the dominant allele, T, have the ability to taste certain chemicals. The
pedigree chart shows the transmission of this gene in a family.

a
[ mate testor

. male
non-tastes

O temale taster

femate
® non-tagier

What is the chance that child R is a male taster?

A 013
8 0.25
C 038
0075

34 A fammer saves the seeds from his best maize crop plants {o sow for next year's crop.
This is an example of
A Aslificial sefection.
B Genétic engineering.
C Natural'selection.
D Geneticvariagon.

35 Which two statements about continuous variation are correct?

1. The heights of adult humans will partly depend on the quality on their diets when young.
2. During puberty there is a dramatic growth spurts,

3. A group of adult males had heights ranging from 155 cm o 220 cm.

4. During old age, people tend to shrink in height.

§. Humans grow taller during infancy and childhood.

A fand2

B 1and3

C 2and4

D 3and$§

CCH Prelims 2014 5158/1 Page 14




358 Some of the concepts included in Darwin's Theory of Natural Selection are represented in the
diagram below.

~ = 7 | Naturaf Selection

AN

Over-poputation Competition Survival of the fittest

Which concept could be correctly represented by X?

A WMeiosis

B8 Mutation -
C Genetic variation

D Transmission of acquired traits

e

37 Which graph shiows the most likely effect of pollution by sewage on the amount of oxygen

dissotved in a river?
A
dissotved
oxygen
- K] distance s‘ distance
sewage downstream w:xmtslrm
D
mVed : . dissolved$
oxygen
dovms!r sevgeoe gownstr
s astem outfal em

CCH P retims 2014 5158/1 Page 15 Tum Over




“or Questions 38 and 39, refer to the diagram below which shows the relationship between some
wganisms living in a freshwater lake.

38 Which of the following organisms isfare primary consumers?

1. plant planktons
2. Cyclops
3. Prawns

4, Tadpoles with intemal gills

A :tonly
B 2only
C 1and2only
D 2and 4only

39 Which.of the following statements about this food web is tue?

A There are three herbivores in this food web,

8 Only twa food:chains are present in this food web.

C All the tadpoles present on the food web are paimary consumers,

D The ultimate source of energy is the plant planktons and pond weeds,

40  Which are the two factors that contribute to the shape of the pyramid of numbers shown
below?

1. a large number of small camivores
2. atargs number of small producers
3. a smal number of large camivores
4. a small number of large producers

fand 2
Tand 4
2and 3
3and 4

oqa>

END OF PAPER
CCH Prefms 2014 S158/1 Page 16



Name:

1 (a)
M

@

Emphysema

tvesereqsviecerneans

SECTION A {50 marks]
Answer all questions in this section.
Write yeur.answers in the spaces provided.

Outiine how smoking leads to
Chronic bronchitis

TR IS

LR LRy R T T P T PP PR TR P

(b) Briefly explain how these two diseases lead to difficulties in breathing.,

.

1Arrentoneernay
b
- - vore

CCH Prefms 2014 515872
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tateedrestente travetosinivirentoasaenarnanes
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[Totat: 6]
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/ Fig. 2 are two graphs showing oxygen uptake (Graph A) and lactic acid concentration (Graph B) in the
blood of a man before, during and after a short-period of physical exercise.

()

Oxygen uptake by the

Lactic scid concontration
in blood (arbitracy unlt)

~  Body Body heving Body - -
| srres : exarclte + strest
€ 1 H
3 i
o
- t
= t
H : Graph A
3
o t 1
k] 1
i A
Time =+
Shaded sres
. .
‘.
A

Graph B

Fig. 2
{a) Explain lhéafﬂaease in factic concentration in the blood at the beginning of exercisé. :

: -t

4 .
g D T T LT T TFR LRI PP PR PP
e b A g e N temee YOy 108 ed SN e ey P e SN e eeT et sETe e e NN et TS eOySet ooy 140 e0YsIiTariotenrateteeteriTestiirtentetiiteras oeenan
.~ e . e .o B R R R N R N Y L LA R LR e A A R A AL L Al
................................ ereeeeeeeteaseeneeesesesentsemeseasaeraeseneteet s eeesrsesastasassseserenseveresssmnsase ane|3)

State the biological temn
Explain how the volume
blood.

etevarveratseeree
cevenn

I R L R T T Y

CCH Profims 2014 §15872

sreevestrerroes

wevsvisecssens

sesevesss svrinanae

used to represent the shaded area an Graph A,
of oxygen In the shaded region is refated to the amount of tactic acld in the

sevescrana N L T R R T T T PP Y

D L T e T T e R T e T 2L 22 4t e erevesarverastuvatane

B R T AR SR L R LA R R R ST Lt R L R L A T L T
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(c) Describe the effect of lactic acid during exerclse. -

Totak: 7]

Fig.3

(a) Using tha number given to each cell above, arrange the stages in the comrect mitotic sequence.

reeaperPONTLes rastteentonpaveny

(b} Whatis the diploid number of chromosomes in Cell 37

LR R R R R L R TP e Y )

{c) Complete the table using Ietters A, B, C and D from the diagrams in Fig. 3.

{1

.Attaches a chromatid to a spindie fibre ~
Breaks down at the beginning of mitosis

Formed by longitudinal division of a chromosome
Produces spindle fibres

DN

[Total: 3}
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/ Fig. 4 shows the inheritance of sickle-cell anaemia in two families. A person who is a carrier of this diseass
usually shows no ill effects,

Family 1 - Famity 2 Key ~-

~ Male with sickle-cell anaemia
- Female with sickle-cell anaemia

é ] E ! 4 - Male canier
O - Female camier
1]

@
7 8 9 D - Unaffected male
- Q

- Unaffected female

|
1 2 3 4 '

Fig. 4

(ai“ Sickie-cell anaemia is a genelic disorder that resuits in the red blood cells having a 'sickle’
shape and a reduced ability lo carry oxygen. What is the cause of sickle-cell anaemia?

(b) Persén 7 Isipregnant with her third child.
Usa a genetic diagram (o show how it is possible for this child to have sickle-cell anaemia.
4]

[Totat: 5}
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Fig. 5.1 shows a vein passing between two muscles.

(@

{b)

Valve A Muscle Valve B

Vein e

Fig. 5.1 =

When the muscles contract, the pressure of the blood in the part of the vein between valves A and 8
changes. Explain why this change in pressure, together with the action of the vatves, helps the blood
to fiow: to the heard. : '

LR L T T R T R T D T T R Y R T P R PRI TRRIR LT

D AR R R R L LR L R L R L R T R e R L L L LT R T T e

R R LT D L D D D LT TSR PPP N  PR
e '
-

vereseaerioras AN

e stsun e sra bt esaer e e st asae s eeareertmeebetesmees hesre eraetestestetas seatse s sensnn seerenere sencl)

Describe how capillaries are adapted to enable the fransfer of named substances between blood
and tissue fluid.

R R R L R TR Y P Py P R R PR R R PP P T T R PR R R PR PR PR P P e R P R T LT S

R R R T R T D T T L P S PO

R R T T L T P R P P D O LS T P AR A A A PSP Y

R R R L R R R s L L LR R LT T WO Y R R A RPN P S PP P

AR R L R R R Rt T YT TY TR LY T T TR DI PSP DU TSy, fresatreservrocrrunse

AR R R T T D LR R R R R L LR R T T PP PN

teeerecrevtvieasars Tesveisveatrairesterncansan R D R T R L R LR T R PR AU

M R T L R T L D T O T L TR L T T Ty P AN

R R R R R T P R T T T TP OEp RS U

ettt et e et et e e 0 ARt et st et s st nss s e ben smn e sen e nrsans e []
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(c) Fig. 5.2 shows the relationship between the pressure in the veins retuming blood into the heart and
stroke volume (the volume of blood pumped by the lef venlricles of the heartin one contraction).

120

I TV
- 1 1  BEREAK] -— -
| &) [ ENNBRNN -
100 sss
&0
Stroke
volume/ 60
m!
49
m "
. (1]
-, 0 l 2 3 4 S ¢ [} 3 9 wet

Pressure in veikPa
Fig. 52
(i)' From the graph, describe the relationship between stroke volume and pressure in the veins.

NP IEgPrE et et iIctrraostetrtes oo trrataqrotinsinIsITL Y resvsrssrectotuserasassevieny tenvasen

ereerevicesiysttssin s ivarnqie T
.

' (i) What information would you need, other than that in the graph, 1o calcufate this person's
candige output (the volume of blood pumped out by the heart per minute)?

e e 188 e erenstd Plr VErIITIIeTeeIitereTTIOTTPatiTTr It IT oty

{Total: 8}
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{a) Fig. 6 shows the energy fiow through a food chain.

R R R _
Joso s 364
] e o | [ ]
14850

Decompasers
I .

R

Fig. 6

(i) Calculate the percentage of the energy received by the cow which is available 1o tfig human.
Show your working.

Terats *

) . S . Answers= [2)

3

i) Expla}n, in ierms of energy, why it would be better for humans to eat barley directly.

B e S 1w T P el T el T T i et e tIoatueret It erlareerrtam s0ransecs tPeooaorrreiPasseacateaerioeerertt ineettiocarssessuobis sasvons

L I R T L L LR T PP P P P R T RO P PP R R O PP SRRSO

P4 P ee e e ot er aeata s errorierttieorucrear s ®nrssertosireeis vaeotttasertocsorasveaivssqadronna

(e r e 16000 artaorcars suoeererrnseransesiuvtiorons® (00008 teassatesttt tonsqseveteotatereces Foannswtsvaasanssdn

M A e e R R L R L R R T T TR T TR PR PR T T PO T ) Py

(ii) The herbivores are mammals. Suggest why they lose to the environment about 80% of the
energy they receive, but the plants lose only about 50% of their energy.

A e L D D L T R T

DR e AR L R T R Y T T e T R IR T TS tweveacn seete

D L L R R R T X TP PO PO
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{b) (i) Withreference to Fig. 6, draw a (abelled pyramid of energy. for the foad chain. 0
1

(i) State two advantages of using pyramids of energy instead of pyramids of biomass 4o represent
the feeding refationships in a food chain, o

DY

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

Sesssesctsegansrsanaans

{Total: 10]

Fig. 7.1 shows the menstrual cycle of a human female, with changes i the thickness of the uterus wall
and the fevels ofjwa fomale sex hormones:

thickness of
arine frdg

e €7
e

tovel of terrata
sax hotmone X

lavdl of feriale;
sex hormong ¥

Y L3R RRIAASRALERAS AR LEIEEIRARR SR DA EANT]
0 "% 28 14 28
. Gme /days, B

Fig. 7.1

- {a) How long 1s the duration of the menstrual cycle of this woman?

esanany LR T T L T L R e R R L R PPYey
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{b} With reference to Fig. 7.1,
{f} When does ovutation occur?

Vet cieseinireantoerins vetsmtrecsvracrey ..

o everemeeees e nes et ereermsenenenasen ineas snastessesessnssssens srenmenesrens L1

erecevan - -
-t tar

{(ii) State the days which sexual intercourse is most likely to result in pregnancy. Explain your
answer,

(iii) withreference to Fig. 7.1, state the changes when this woman becomes pregnant; <~

P R L L T R P L R P LR TR T TR PO ST P

LR R T Y R LT R Y R PR T PP PP AT T PEPY

R R R D R R R L L R R R PP

.

(¢} Using the ’b'}fom\aﬁon Trom Fig. 7.1, complete Tabla 7.2 for horrﬁ ones, Xand Y,

“Hormone Name of Functions Explanation
Hormone

Table 7.2

{Total: 11

CCH Prelims 2014 515872 Page 10 Turn over




Answer all questions in this section.
“Question 8 is an Either/Or Question.

SECTION B [30 marks]

-~

- -

There are two types of plants, C3 and C4 plants, which differ in the kind of photosynthetic mechanism they

have, and this has a direct effect on how efficiently they photosynthesize.
Rice is an example of a C3 plant while maize is an example of a C4 plant,

C4 plants uses a different enzyme, calied PEP carboxylase, which allows CO; to be taken into the pla nt
rmuch more quickly eompared to C3 plants.

{a) Use the data in Table 8 below to plot a graph of rate of photosynthesis agamst water uptake,

st

Water uptake / mm" per Photosynihetic rate/ mg carbohydrate produced per
- min unit area per min Rel
Rice (C3) Maize (C4)
2 1 - 4
4 -3 10
6 7 29
8 16 48
10 20 49
12 32 54
14 42 58 -
% 16 85 60
| 18 72 60._ -
: 20 72 60
Table 8
CCH Prelitns 2014 515872 Page 11 Turn over
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(0)

(©)

(d)

CCH Prefims 2014 51582 ' "Page 13

Describe the relationship between water uptake and the rate of photosynthesis using curve for maize
from your graph,

-
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Explain which plant will grow better in desert areas. *:

ooty
D L R DR L S L L LT L T T T TRV PR PPPRPRRRTI & SR RPTE

Seientist aims to create rica plants with this C4 mechanism through genelic engineering.
Outfine in detail how the above process can be carried out using biotechnology and genetic
engineering tools.
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Fig. 9 shows changes in the rate of secretion of two pancreatic hormones, Aand B at different blood
glucose levels in humans

30 4 -

0 =y Eosssmasss
© 6 80 ltoo 20 W40 160
oorma) level _

Blood glucose fevel {mg per 100 mL)

g

Fig.9

(a) Déiine. a horfmone.,

P D T L LR T R DR R P P T PR R S PP PP

SRR 3

(b) Whlch hormone wilil ptay an active role in the conttol of blood glucose teve! from the normal {evel to
© 40mg per 100ml.7 Give evidence from the graph o support your answer.

i

B L R S T R LT TY LT R TR PP PP PR AP Rs R PR

R N P R P L PR P PR YT DRI PP PPy

B 0NN o P et g T eretor P aor P g et T tPrlant 16088t tutite ras 000 eesvar sl anpred toreasera eatirespviotatsos or sy ieseaseersssreeeessays

R R R R T R LR LTS LR L Ry R T T R R L T O PP S D Gy PR

R SR R R L R D L T R O L T R TSy O A

{c) Identify hormone A and state how this hormone contributes to the homeostatic control of biood ;
glucose fevel.

R g e e e R R e R R R L LR L T S

e e R e e L T L e T R R

heereessee st a2k e s sRaren s ek 1 s 1 e aRmnt ses s bR een s s asesmarmsssesens seesenemcsmonsseemsno[ ]

(d) State one way in which a hormone is different from an enzyme.

{Totaf: 8]
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10 Either

{a) Describe and explain in what ways does a plant use water?
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(b] With zé'{’erenoe to the vascular tissues in roots, stems and leaves, describe the movement of
essentidl fnaterials within a plant.

cevsessanes

cecemaneene

PR RTT T T 23

secetearsistrens

“evisverveeevane

teveter se

eresonsrsassrenens

tiveseesa

EXRTITI YRS

“esnsecnversesr enve

eesmesust st trarerinnote s

190000 grocarertavrret tanaa oy

cessessirsesene

caseese s

Teerssevenre

Teereess

covemense

seymersarse.

Svsessdersrasssvaes

sserecvrcar

IXTYIRRSTR

ssesvsane sessen

o vrrrecere w

T L T

sesavece

esetvsmen

dqcoeserave

weese saparesuey

soarevesmeen

vedsen

eveevacse oo

ererveerarseecan

esvencesa

servacrrseens

seseverversree

R R TR 2L

CCH Profims 2014 515672 Page 15



OR

In a study about the growth of a crop plant in g green house, the rate of carbon dioxide uptake by
photosynthesis and the rate of carbon dioxide released by respiration at different lemperatures were
determined. The resulls are shown in Fig. 10 below.

Key: Rate of carbon dioxide uptake
Rate of carbon dioxide uptake or — =+ Rate of carbon dioxide released
released (arbitrary unit)

e -
RS 3% LA -
- ty. 13 . wll
10 T .
FEE e ]
R R H
- 8 -
: *
H P . : »
.‘ . A A o
. : . .
o i Bs ey rlons Erew R
SN FUEN DL I £ il
: 2 > : T
- + & ceve ..
4 S Bast i
DRSS 2o S M s R pi23

-0 o 1] 20 . _}2 <0 36 .60
Temperature (°C)

Fig. 10 o
(a) Describe the effect of temperature on the rate of carbon dioxide uptake.

.
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e e s e s RSO UP N S ORR R RN &) b
{b} Account for the change in blomass of the crop plant if it is cultivated at 45°C for several days.
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{c} (B} Using the graph, state the temperature at which the rate of carbon dioxide uptake is equal to
the rate of rate carbon dioxide release.

seeqssascamenns

ceememeransiosnes ot cesmrereacasasare seressent snasenbrressererssssronsseacenesee snnsh 1]

(1) Suggest the effect of growing crop plant seedlings for an extended perod of time at this
temperature.

ceenvsos

ewvacrre

{d) Explain how the plant may avoid overheating on a hot sunny day given that the soil is well-watered.

R P T R R P L R PR P T LY

. x4
-
................................. Getsers Sereretesteteserensetansetrereansoaeatestn by aetsenseraseenatsrtes renseerrorsarnstsarevee o),
[Total: 10}
End of Paper
5
.
.
3
s,
A
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2014 BIOLOGY PRELIMINARY EXAMINATION

MARK SCHEME
(updated 28 Aug 2014)
. Paper1 - -
1 C 11 C 21 D 31 D
2 ] 12 C 22 C 32 D
3 8 13 C 23 C 33 [+
4 ) 14 C 24 D 34 A
5 8 15 D 25 [+ 35 B
] D 16 C 26 C 36 C
7 8 17 A 27 A 37 A
8 D 18 0 28 8 38 8
9 £] 19 [ 29 D 39 A
10 ) 20 C 30 C 40 0
Paper 2
Question Answers Marks
1 (a) {7} |+ Tarparalyses cilia + accumulation of mucus / mucus not swept up the | any 2
trachea / pharynx; points
« Inflammation of airways / air passages / eputhehum
R: lungs are inflammed
+ Prolonged exposure to imtants + excessive / increase secretion of
mucus
R: dliated cell / diliary cells
(i) | » Smoking causés violent and persistent { constant coughing; 1

« Partition walls of alveoli weaken { break down ( and sacs loses their

elasticity);

(b}

» (accumulation of) mucus block / narrow airways + less air enters
lungs; -
* Decrease/ reduced surface area + lesser/slower gaseous exohange.

(a)

» Oxygen cannot be defivered to the muscles fast enough to keep pace
with the need / insufficient oxygen supply to muscle celis;

R: energy supplied for aerobic respiration is nol sufficient

+ muscle cells respire anaerobically producing lactic acid;

« which (accumulates) diffuse into the blood stream;

{max 2 marks if no mention of muscle celis)

®

* Oxycen debt;

» The shaded area refers to the amount of oxygen required to oxidise
lactic acid;

¢ The greater the shaded region/oxygen debt, the greater the amount of
lactic acid produced/oxidised;

R! As the volume of oxygen in the shaded region decreases, the amount

of lactic acid in the blood decreases.(cause and effect is wrong)

(©

* {tcauses muscle fatique
R: muscle ache / pain

3

(a)

o 2314:.

CCH Prelims 2014 515812




2014 BIOLOGY PRELIMINARY EXAMINATION

MARK SCHEME
(updated 28 Aug 2014)
Papert
1 [ 11 [ 21 D 31 D -
2 D 12 C 22 C 32 D
3 8 13 C 23 [ 33 [+
4 D 14 c 24 D 34 A
§ | B 15 D 25 C 35 8
6 D 16 C 26 [5] 6 [+
7 8 17 A 27 A 37 A
8 D 18 D 28 8 38 B8
9 B 19 C 29 D 39 A
10 D 20 C 30 C 40 D
Paper2
Question Answers Marks
(b) * 8 1
© + CABD: . 1
4 (a) < Mutation in the gene / change in structure of the gene / mutation of 1
allele;
R: genetic mutation
(b} |« Parental Genotype —Aa, Aa : ‘ N R

¢ Gametes should be circled

« Offspring genolye — AA. Aa. Aa. aa

+ Offspring phenotype — 1 normal, 2 canier, 1 Anaemia
(ratio not required)

{minus 1 mark —~ if the description is wrong)

(minus 1 mark —if no key, R: if not mention of alleles in key)

5 f{a) » Increase pressure causes valve A to shut and valve B to open; 1

» Blood squeezed in one direction / prevent backflow of blood + flows
through valve B; 1

(t) [« Materials transferred are glucose { amino acids [ oxygen ! other 4
named suitable material;

(A): fatty acidsfinorganic minerals, ions/hormones/vitamins/CO./urea
atleast 2

R: nutrients / dissolved food substances / nitrogenous waste

Max3:

walls are one-cell thick to decrease distance of diffusion;

lumen is small ‘small { capilla capillaries-are narrow o decrease the flow rate;
dense / large network of caplilaries to jncrease Surface Area;
walls of caplliaries are partially permeable;

capillaries are microscopic/relative smaller than other blood vessels +
close proximity to cells;

0

. netwoﬂdbvanchlng of capillaries + slow down blood flow + sufficient
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2014 BIOLOGY PRELIMINARY EXAMINATION

MARK SCHEME
(updated 28 Aug 2014}
Paper 1 ~= 7
1 C 11 -~ C 21 D 31 D
2 D 12 C 22 [ 32 D
3 8 13 - C - 23 C 33 [+
4 0 14 C 24 D 34 A
5 8 15 - D 25 C 35 8
6 ] 16 C 26 C 36 C
7 B8 17 A 27 A 7 A
3 D ~ 18 D 28 '8 38 B8
9 B 19 C 29 D 39 - A
10 D 20 c 30 C 40 D
Paper 2
Question Answers Marks
time for diffusion;
{c} @) |« Aspressure in veinincreases, stroke volume increases untif 4 to 5 1
kPa,
R; As siroke volume increases, pressure in vein increases.
(cause & effect)
m « Heart ratef pulse rate / pulse beat per min/ hearlbeat per min 7 no. of 1
conlraduons by leﬂ!dght ventricles per min; o
6 (a) () |« 136/3060 X 100 = 4.44% {must beat feast 1 dp) 2
{A) answer in fraction ... ..
1mark for working, 1 man( forfna! answer
{i) {« Alotof energleO% of energy lost from one trophic level to the next; 1
« Through respirationfexcretion: (at least 1)
» Fewer links in food chain if humans eat barley / barley is the producers 1
/ barley is the 1* trophic level + so more energy availablefless 1
energy lost,
Wyl ammals are mobile + need energy o move around; any 2
« respiration is much more rapid;
« have higher metabolic rate;
« greater heat toss to envitonment;
* need more energy to keep constant body temperature
(B) () |+ Accept any possible answer, Base should be the fargest; 1
{i) |« Pyramids of energy take in account the energy leve! in each trophic 1

level over a period of time, while pyramids of biomass only represent
energy at a certain point In time,

« Pyramid of energy take into accoun! rate of reproduction while pyramid
of biomass does not.
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2014 BIOLOGY PRELIMINARY EXAMINATION

MARK SCHENE
(updated 28 Aug 2014)
Paper1
1 G 11 C 21 D 31 D -
2 D 12 C 22 C 32 D
3 B8 13 C 23 C 33 C
4 D 14 C 24 D 34 A
5 8 i5 | D 25 C 35 8
6 ‘D 16 C 26 C 36 C
7 8 17 A 27 A k14 A
8 - D 18 D 28 B8 38 B
9 8 9 C 29 D 39 A
10 D 20 C 30 C 40 D
Paper 2
Question ’ Answers Marks
7 {a) » 28days; 1
b) () {« Dayiz ’ . . 1
(W [+ Day 10-14: 1
» Sperms and eqq can survive for at least 2-3 days + ovdlglion takes -1
place on,day 12; ‘ ‘
(i) { « Sexhormone Y (increases and) remains at high fevels; 1
+ uterine lining increases in thickness/remains thick: 1
(¢l Hormones | Funcfion Explanation . 5
Qestrogen « To repait/thicken ‘e after menstruation,
uterine lining "] thickness of uferine
fining increased with
increasing hormone X/

Progesterone | » To maintain thickness
of the uterine lining
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2014 BIOLOGY PRELIMINARY EXAMINATION

MARK SCHEME
(updated 28 Aug 2014}
Paper1 - . -
1 Cc i1 C 21 D 31 D
2 D 12 C 22 C 32 D
3 B 13 % 23 C 33 C
4 D 14 C 24 D 34 A
$ B 1§ D 25 C 35 B
6 " D i6 C 26 C 36 C
7 ] 17 A 27 A 37 A
8 D 18 D 28 B 38 B
9 B 19 C 239 D 39 A
10 D 20 c 30 C 40 D
Paper 2
Question Answers Marks
SeCtion B
8 (a) _ = 4
Rate of PS In C3 and G4 plant agst watsruptake
b ]
g 8-:'..'
‘af ¥ :
L3 ORI, |- Series
? 1
L Y | —4—Sees?
L3 i
i3 | EEEtas S Enn
a7 2o
2 46 8 1012 41618 N
Water uptake { mm3 permin
« Labels + graph;
« Scale + Axes;
* Axes;
* Plol;
(b) « rate of photosynthesis increases rapidly/sharply from 2em® to 8cm®
« from 8cm’ to 16cm® of water uplake rate of photosynthesis increases
gradually :

W

CCH Prelims 2014 §15872




2014 BIOLOGY PRELIMINARY EXAMINATION

MARK SCHEME
(updated 28 Aug 2014) .
Papert
- - 1 C 1 C 21 D 31 D,
2 D 12 C 22 ~C 32 D.
3 8 13 C 23 C 33 C
4 D 14 C 24 D 34 A
5 8 is D 25 c 35 8
6 D 16 c 26 ~C 36 - C
7 8 17 A 27 A 37 A
8 D 18 D 28 B8 38 B8
9 B 19 C 29 D 39 A
10 D 20 C 30 c 40 D
Paper 2
Question’ Answers , Marks
' Beyond 16cm?® of waler uptake, photosynthesis rate remains the
samerconstant at (60mg carbehydrate produced per unit area per min).
{c) « maize + has a faster rate of photosynthesis at lesser amounts of water 1
absorbed/at lower water uptake
(d) Cut the gene for PEP carboxylase {enzyme) + a bactedal plasmid + 4
using the same restriction enzyme; .
R: plasnild from plant
Mix the plasmid with the gene of interest/cut out gene (OWTT E) +
DNA ligase (to join the gene to the plasmid);
Mix the recombinant plasmid with bacteria + heat or electric shock
+ {o introduce recombinant plasmid into bacteria;
infect plant celis wlﬂ) transgenic bacteria; »
9 f(a) chemical substance + produced i in minute quantities/by endocrine any 2
gland;
canied by the blood/secreted into bloodstrean;
« which alters the activity of one or more speaf ic larget organs andis
then destroyed by the liver .
{v) « Hormone Alglucagon; 3
< as blood glucose decreases from normal concentration to
40mg/100ml, hormone A increasesffrom 40mg/100mf to normal
concentration of blood glucose, hommone A decreases;
Homone B remains at low levels;
(c) Glucagon _ - 2
facilitates the conversion of glycogen to glucose + fo raise blood -
glucose level back to normal
R : converts glycogen to glucose
ecf if hormone A is identified wrongly
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2014 BIOLOGY PRELIMINARY EXAMINATION

MARK SCHEME
{updated 28 Aug 2014)
Paper 1 - -
1. c 11 C 21 D 31 )
2 D 12 C 22 C .32 D
3 B 13 C 23 C 33 C
4. D 14 C 24 D 34 A
s . B 15 D 25 . Cc 35 B
J D 16 C 26 C 36 C
7 B 17 A 27 A 37 A
8 D 18 D 28 B 38 B
9 B 19 C - 29 D 39 A
10 D 20 c 30 C 40 D
Paper 2 . .
Question Answers Marks
@) Hormones Enzymes 1
Hormones are destroyed by liver | Nol destroyed, can be reused
after use’ - . _
£ndocrine secrelion exocrine secretion
transported by blood fransported by ducis
Can be proteins or steroids Prolelns
10 (a) « ysedin ehotomﬁm s + provides (he fiydrogen necessary for the any 4
E reduction of carbon diaxide {o glucose;
« turgidity in plant cells + provide support to seedl'lngslplants with soft
stems;
» turgidity in leaf cells + keep leaves spread out + absorb maximum
sunlight for photosynthesis;
« medium for chemical reactions in plant cells;
« sofvent.+ transport of materialsitranslocation;
« evaporation from leaves + takes away latent heatloools down plant;
(b} th reference lo xylem 6
: « transports water and mineral salls;
< from roots to leaves;
« capillary actionfiranspiration pullfroct pressure; {(any 2)
With reference to phloem
.« {ransporis sucrose/amino acids;
« from leaves to all parts of plants;
« franslocation/active transport;
NB : if no mention of xylem or phioem, max 4
10 (a) « as lemperature increases from -10°C to 35°C rale of carbon dioxide 3
o uptake increase from O to 11 arbitrary units;
+ the highest rate of carbon dioxide uptake at 11 arbitrary units takes
place at 35°C;
« from 35°C to 47°C rate of carbon dioxide uptake decreases from 11 to
0 arbitrdry units;
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2014 BIOLOGY PRELIMINARY EXAMINATION

MARK SCHEME
{updated 28 Aug 2014)
Paper1
1 C 11 Cc 21 D 31 D
2 D 12 C 22 Cc 32 D
3 B - 13 C 23 C 33 C
4 D 14 C 24 D 34 A
5 B 15 D 25 [ 35 B
6 D 16 C 26 C 36 C
7 B 17 <A 27 A 37 A
8 D 18 D 28 B 38 B
9 B 19 C 29 D 39 A
10 D 20 (% 30 C 40 D
Paper 2 .
Question Answers Marks
(b} « biomass decreases + carbon dioxide uplake is (two times) lower than 3
carbon dioxide release at 45°C;
+ Rate of respiration exceeds rate of pholosynthesis or vice versa;
« Depletes food reservesiusing up food store;
© @ [+ 43°C#-1°C); 1
(ii) |+ justenough energy released for sustenance /no celi growthino 1
increase in blomass/seedling does nol grow;
{d) + guard cell turgid + slomata opened 2

excess heat Is removed by increased transpiration
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