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Altempt ALL questions in this section.
Choose the most appropniate answer and shade the corresponding lefter on the separate
answer sheel provided,

1 Anaclively growing cell is supplied wilh radivaclive amino acids.
Which cell component would first show an Increase in radioactivity?

goomR>

golgi body

rough endoplasmic reliculum
nucleus .
mitochondrion-

A student suggests that plant celis do not require mitochondria since they have

chioroplasts, Which of the folloving stalemenls would you use fo convince him
olherwise?

A

B
c
1)

Having both chloroplasis and mitochondra would maximise the rate of

‘pholosynlhesis.

Having both chloroplasts and mllochondna would maximise the rate of energy
production.

Mitochondria would be necessary at night when chloroplasts are no lsnger able
to phofosynthesise.

The chemical energy stored in glucose cannot be efficiently utilised in the cell
without the mitochondria,

The diagram shows the female reproduclive syslem.

W
Which level of arganisafion are the struclures W, X, Y and Z? ‘
Cell Tissue Organ Organ system
A W X A Y
B X Y Z W
C b4 Z Y W
D Y X W Z

arr——
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4 -The diagram shows four ways in which molecules may move inlo a cell and out of
cell. The dots show the concentration of molecules.

The cell is resplting aerobically.
Which process has correctly taken place in the cell?

A R -The movement of carbon dioxide molecules
B S- The movement of carbon dioxide molectdes
C T-The passive uptake of glucose molecules

D U-The aclive uptake of glucose molecules

5  Which stalement describes the relationship between the human cells illusirated In the
diagrams below?

1 is produced by 4,

2 trangporis oxygento 1.
3 is used to repair 2.

3 causes 4 to conlracl,

oqWwrE
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The graph below shows the relationship between concentration of enzyme and time

taken for reaction to complele.
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Concentiation of enzyme f %

Which of the jollowing stalements Is frue between point X and polnt Y?

oowm>

A student was asked lo identify the two food substances in each of lhese test-tubes.

Enzyme concentration s the limiting factor,

pH of the environment is the limiting faclor,
Subslrate concentration is the limiting factor.
Temperature of the environment is the limiting factor.

The table shows the resuits of the student's test.

Reagent added {o test-tube
Test lube Biurel solution Benedicl's solution lodine solution
X Purple Brick red precipltate Brown
Y Blue Biue Brown
Z Purple Blue Biue-black

Which of the following is the corect description for the test-fube contenls?

A
B
c
D

Egg white and giucose had been placed In tube X,
Starch and sucrose had been placed in tube Y.
Maltose and sucrose had been placed in lube X.
Mallose and starch had been placed in tube Z.
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Which of the following fluids do not contain enzymes?

Blood plasma

Secrelions from the liver

Secrelions from the salivary gland
Secrelions from germinaling pollen grains

cOomr

Four tubes_'oontaining cooked egg white were sel up as shown. Protease solutions of
diffe;ren!_pH are added to each fube.,

pH of the sclttion
[:]

Which diagram shows the resull of the experiment if the prolease was pepsin?

pH of soluilon

A
B
key
Protease and
C BE5 gigested egg-white
Undigested egg-white

42%
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10 The diagram below shows parts of the human digestive sysiem.

Whal does each of lhe labelied.organs (S, T and U} above have in-common?

TOoOo>

11 Which of the following stalements describe the uses of liplds?

oOT

12 Which of the following is comect in the reaclion catalyzed by carbonic anhydrase?

Ali the organs secrete digestive juices.

Prolein digestion gccurs In all three fabelled organs,
Villi are present along the Inner walls of all the organs.

All the organs move its content ustng peristaitic movement.

1 ltacts as a shock-absorber which protects blood vessels,

Il Iforms a heat insulatlng layer for mammals.

Bl It acls as afood reserve because it is miscible vith waler,

WV [tis an essential compoenent of 2 cell membrane.

I and |l only

Il and 11l only
it and [V only
1 and iV only

Location Reaclan! Product
A Plasma H,COs H0 + CO2
B Plasma H,O + CO; H.COs
C Red blood cell H.COs H.0 + CO»
D Red blood cell H:0 + COs H,CO4

F T PR S DT T T TE BT TT T TR TS ST P PReT eI PP R LI VTP ILL)
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13 Due 1o an accident, Peter's gall bladder had to be removed. Which of the following
isfare expected consequence(s) of this?

I impaired fat digeslion

Il Tlighter-coloured faeces

l  reduced absorption of amino aclds
IV reduced production of bile

“A lonly
B tandiionly
C LHandVonly
D L land IV

14 The graph shows pressure changes in the lefl side of the hearl, during a single
hearibeat.
At which point do the bicuspld valves closa?

A B c D
2 B E f
P ! t
- N
{ o ey
12 A b . .
‘ N ~ pressure i ataum
i ] —— pressure in ventricle
pressufe’ 3- ¢ : —-— prassure in aqrla
kPa E i
i !
: ]
4 1 ! »
1] 4
i
ot H J
0 ‘ﬁ-...;,.,....-_p-ur-—!"': : —
0.0 0.2 0.4 06
timo /s

4>
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15 Thediagram shows a section through part of a blood vessel.

What could be Lhe first argans found in the directions 1 and 27

1 ) 2
A Lung Heart
B Heart Braln
C Kidney Heart
D Inlestine Liver

16 The diagram represents {he heart and some major blood vessels.

hesad

body

Which are posslble blood pressures {in kPa} for the vessels shown in the diagram?

P Q R 8
A 1 4 2 16
B 4 16 2 1
C 16 2 4 1
D 16 4 1 2
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18

9

A person with blood group A needs a hiood Iransiusion. )
Which opticn correctly shows the outcome of receiving bload from donors with other
bicod types?

AB B 0
A + — +
B + + —
C —— + .
D — + —

'+ ": compatible  ‘—': agglulination
The gdiagram shows the blood supply lo various organs.
N J |
~ /d_
" >—- liver
kidney

Which blood vessel caries blood with the highest concentration of urea?

431
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19  Temperalure, light intensity and carbon dioxide concentration are (hree limiting factors

in photosynthesis,

In an experiment, each facloris increased in turn. The results are shovm inthe graph

below.
A

rate of
photosynthesis
(asbitrary units)

tine {min)

Which numbered points represent the factors thal were increased over a pericd of

fime?
Light intensity Carbon dioxide Temperalure
A 3 2 i
B 1 2 3
C 1 3 2
D 2 3 1

20 The dlagram shows pat of a transverse seclion of a leaf.

Where dogs -photosynthesis lake place?

A 1and2only
B 1.2and 3only
C 2Zand3only
D 2,3and 4 only
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24 In an experimant to demonstrate the movement of solutes in a plant, a complele ring
of bark was removed from the stem, as shown in the figure below.

wensverse sechon of slom

. Inge % I |
arca . o

e
tongitudinal section of stem

After 3 days, which of the following shows the correct concentration of sucrose found
in the stem regions immediately above and below the 1ing?

Concentrafion of sucrose In stem

Concenlration of sucrose in stem

above ring { arblfrary units helow ring / arbilrary vnils
A 045 0.00
B 0.00 0.45
C 0.45 0.45
D 0.00 0.00

22 Whal would be the result of breathing in the same air that was expired?

Blood pH Breathing rale
A Fall Decrease
B Fall increase
c Rise Increase
D Rise Degrease

23 Nicotine and carbon monoxide are present in fobacco smoke. What are lheir effects

on health?
Nicollne Carbon monoxide
A Causes addictlon Causes atherosclerosis
B Causes addiclion Causes emphysema
C Increases blood pressure Causes addiclion
D Paralyses dilia Causes lung cancer

433
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24 The graph shows the volume of air breathed out quickly and with force, following a
deep breath, for three different persons X, Y and Z.

54 X
4 Y
3+
volumefdm® _ |
. Z
1 -
Q T T T T —
1 1 2 3 4 5
timels

Of the three persons, one is suffering from chronic bronchills, one Is suffering from
emphysema and the third person has normal lung function. .

Which option comectly malches X, Y and Z {o thelr condifion?

Chronic bronchitis Emphysema Nommnal lung funclion

laitedlas]h-J
N[>
=~ NN
ML

25 The diagram below shows lhe negative feedback Ivop 1o regulate our body

temnperalure.
Negatlve feedback
Lower blood temparalure
Raised bod . 1 od
ais ¥ Increase " Bogy
temperalure > Te;'g;fgm ——>' blood flow [>| temperalure
above 37°C | . lo the skin falls

Which of the following structures constrict at point X?

A Shuni vesseis
8  Skin capillades
C  Arerloles

D Arery



26

27

13

Adrug has been found lo inhibit the effects of anlidivretic hormone (ADH),
What would be the mosl expected consequence of administering this drug 1o a healthy
person?

A smaller volume of urine would be produced.
Mere proteins would be deaminated inlo urea.
The uring produced will be mare concentraled.
The person will be dehydrated due to excess waler loss.

oQW>r>

The diagrarm below shows the external view of lhe human eye.

_\fﬁ\}q{;lg;]‘_ﬂ'n-ﬂ E .
(TR B

" Which of the following slatemeﬁls regarding the diagram of he human eye Is/are

28

comeci?

1 Slructure 11s a group of muscles.
Il Sbucture 2 is a tough while coating around the eyeball.
0l Structure 3 Is pigmented,

lonly

and H only
fland Il only
Litand (il

oaoor>

The {ri-germinal nerva in humans connects the brain with the teeth and with the skin of
the face. When the denlist Injecls a local anaesthetic thst targets (his nerve, & person
cannot fee! pain or smile propetrly.

Which of lhe lollowing cenclusions can be best made?
A Their-germinal nerve contains only sensory neurones.
B . The tri-germinal nerve contains only molor neurones.

C  The ln-germinal nerve conlains both sensory and molor neuranes.
D  The tri-germinal nerve conlains sensory, relay and molor neurones.

435
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29 The diagram shows a pod {rom a pea plant,

key
_/# palh1xken
" bypoten luba

Which iine correctly shows (he path that was taken by a polien lube to an ovule?

30 The diagram shows part of the placenia, .
mother’s vein

mother's artery _- T 2
1 ""‘-'_'""""\_\ - f/:l/-
\ blood ~ (,
,_.(_\‘\ fl’;? f lacenta
il
) ?L’ f ) p
\ fr_a;(fa
J e
\ i o
\\-—‘ 4 ."r———-" -
"".-\
umbilical veln
4 umbillcal antery

3

In which numbered paris does the blood conlain the most oxygen?

1and 3
1and 4
2and 4
2and3

oo

R
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31 The nurses working al the maternity ward of a hospital suspecled that they might have

32

accidentally mixed up three babies at birth. Biood typing of the three couples and the
three babies involved were carried out to malch each baby to the right family.

The foflowing resuits were oblained.

Baby 1; Type B Baby 2: Type A Baby 3: Type O
Family Husband's bloed type Wife’s blood type
Ang 0 AB
Tan A 0
Chan AB 8

What can be concluded from the above data?

Baby 1 belongs to the Ang family.

Baby 2 belongs lo the Chan family.

Baby 3 belongs lo the Tan family.

The families of all three babies cannot ba delenmined from the above data.

ey Rvil -

The diagram below lracks the inherilance of fast twitch muscles (which are useful for
sprinting) and slaw twilch muscles (which are useful for long dlstance running) in three
generations of harses.

8O OO

560 bd—0 & U
g O ®

[ mate O temate

White indicates a horss with fast fwitch muscles.
Black indicales a horse wilh slow twitch muscles.

Whal is the retatlonship between the lwo characteristics?

The allele for fast twitch muscles is dominant.
The allele for slow twitch muscles is dominant.
The characteristics exhibit co-dominance.

There is insufficien! dala to draw any conclusion,

co@>
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33 Many people have an inheriled condifion that delermines if they suffer from anaemia.
H and h represents the alieles that delermine this condition. :

34

HH genolype: not anaemic
Hh genotype:  mildly anaemic

ith genolype:  severely anaemic, vith high mortafity rate

Two heterozygoles gol married and planned to have children. What is the probability
that a surviving offspring of the next generation is homozygous dominant?

A 000 .
B 025
C 033
0D 050

The graph shows the changes In the amount of DNA present In the nuclel of the cells
during cell division. A diploid cell has 2 2C nuclear DNA conlent.

F-3

DNA content

4c4-

2C

B

T T

x Y

gl

time

Which of the following conclusions can be deduced from the graph?

Slage X Stage Y
A Uncoiling of DNA Melosis
B8 Uncoiling of DNA Milosis
C Replication of DNA Melosis
D Replicallon of DNA Mitosis
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35 The nucleus below contains the chromosomes of a sea urchin zygote at the two-cell

stage.
A\
W ®

Which of the diagram below best represants the nucleus of an embryo at the 64-cell
state grown from this cell?

9 b4 D o
Q\\’ . \Q‘ 533\
A B c -0

36 The diagram shows faur ecological pyramids.

1 2 3 4

in a food chain, grass Is eafen by cows. The cows have insects living on their skin.
The insects are eaten by birds.

Whichis the pyramid of mass and which is the pyramid of numbers in this food chain?

Pyramid of mass Pyramid of numbers
A 1 3
8. 1 4
C 3 1
D 3 2

431
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37 The graph shows the annual changes of the following faclors in alake,

f

intensity of light per day
numbers of producers
numbers of primary consumers
quantity of nutrients

T

Which curve represents the numbers of primary consumers?

nereasing
guantity

wintsr summer winter

time of year

38 The diagram befow shows a food web on an Arctic island.

/ Hmi \.q\
Arctic fox —_— @ / f

Which of the organisms can X and Y be?

X Y
A Baclena Fungi
B Bacleria Algae’
c Fungl Bactera
D Man Bacleria

[ P P
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38 The diagram outlines part of lhe process to produce recombinant DNA that vall
synthesize human insulin.

At steps 1, 2 and 3, enzymes have to be used.

extract human DNA extract bacterial plasmid
step 1 cut out Insulin gene cut open plasmid
1
> Increase the number
slep of insulin gene copies
mix together to join
slep 3 the gene and the plasmig

Which option comectly identifies the enzyme in each step?

Step 1 Step 2 Step 3
A Polymerase Ligase Reslriclion
B Polymerase Reslriction Ligase
[o] Restriction Ligase Polymerase
D Restriction Polymerase Ligase

40 ONA extracled from the nuclei of oclopus cafls is found to comprise 18% adenine in
terms of base composilion. What percentage of the bases is guanine?

A 18
B 32
¢ 36
b o4

SCeCao0000coRE00s000CEND OF PAPER2OSCCOQOLCECOSSOLCDOCOIOLC
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SECTICHN A (50 MARKS)
Ansvrer ALL the questions in this section,

1 Fig.1 shows an experimental set-up using polalo strips in 2 hydrogen peroxide
solulion at room temperature.

oxygen
%

N W (
hydrogen peroxide
sofufion ~J==
o
potato stips %

Potata cells contain an enzyme that breaks down hydrogen peroxide to release
oxygen gas. The number of bubbles refeased per minute Is counted, to measure
the rate of enzyme activity in the polato cells.

{8}  The hydrogen peroxide solution was kept in the refrigerator for a day, before it
was used in the experiment. Explaln why there were no bubbles released inilially
when the polato slips were added o it. 12}

{by  Cells found in carmot strips too conlain enzymes. However, when the carrot strips
were used in place of the potato strips as shown Ir Fig.1, no bubbles of oxygen
were released. Explain this observation. {2}

[T

o smirdre Lt e
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{c) Suggest and explain a ¢hange {0 the polato sirips in this experiment so that the
number of bubbles released per minute can be increased. [2}

2 Fig2.1 shows a Stenfor, a freshwaler uniceliular animal that attaches ilself to
stalionary objects when it feeds through its feeding funnel. It possesses two
coniractile vacuoles which fill up wath water and emply their conlenls to the
environment to expel excess waler in the cell. Each filing and emplying of the

contractile vacuole Is called a pufsation.

coniractile feeding funnel

vacuole ai early ——j
stage of {illing

coniraclile vacuole
almost ready to
discharge ils
contents

e N ‘th}

Fig.2.1

In an experiment, a specimen of a Sientor was placed in bathing solutions of
different salt concenfrations and the average time for each pulsation was
recorded using & microscope,

Concenlrafion of salt solution Average lime for one pulsation
(mol/dm™) : " (s)
0.1 85
0.3 166
0.5 201
0.7 378

Table 2.2

S
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{a}  Stale and explain the process of how water enters the Sfenior. 3]

P L T T T T R N I I
T N I D T L TR T T T F TS
R L L L L L T T L T Y ST AP,

T A R L LIRS TT T srerses ivasans tanerens LT T T T P

L L LR T L R R T e e L

(b) (i} Describe the trend oblained from the results in Table 2.2. i1}

(it} Explain the trend that you have described n b(i} above. [3]

D T L L L L T P,

(¢} Explain the significance of controliing the water level for Stenfor living in a
freshwater environment. [2}

- - Por LT PP Y N PR PP LT CLRTE R IY RS -
--------- L R T L LT P T TN PRI T TR T LT TR PR R
reeas ] ’ ) -ty ’ - e -
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3 Fig.3.1 shows how blood pressure changes as blood fravels through ane circuit of

the circulatory sysiem.
Y
120 S
o 109 4 ’l f
E {
E w |
2
2
n 60
[
a
E 40
m o
2 \ !MWJ
. ]
0 . Aﬁa—\
arkries capsdories ves Tulmonzry copalanies pionary velg
atleries
sota anzmles venulzg vena caya Alendes venyles
Fig-3.1
(a)  Explain why the blood pressure decreases so rapidly in region Y. 12}

L L L T T N R e T

(b}  Inthe space below, draw a fabelled diagram to show the cross-seclional view of a
blood capillary. [1]

T
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{c} Give two reasons lo explain how a refum {low of biood to the heart is possible
when the pressure in the velns is so low. . 2)

{d} Fig.3.2 shows a blocked arlery being lrealed with the use of a slent {small lube of
slainless slee] mesh). A balloon with the stent is inserted into the artery and
inflated. The balloon Is then removed and the stent remains inside the artery.

same gtery with steal
{atty substances deposited In Jumen in place

artery with blockage
Fig.3.2

{l) Suggest why the arlery wall is able to ‘bounce back’ when the balloon is used
to inflate the anery is removed. {11

(ily Explain why the ability of the attery wall to bounce back [s imporiant in a
normal, healihy artery. (2]

o ey

P T L TR T

P
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4 Gastric bypass surgery makes the stomach smaller and causes the (ood to

bypass part of the small infeslines.
In this surgery, a small part of the stomach Is used to create a stomach potich
which is then connecled to the middle part of the small intestines (sjunum) as

shown in Fig. 4 below.

Before Surgery After Surgery

Jejunum

(8) (41

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

T e T T T e R T T e R L L L L L LT
serere e el ¢ - camrherutravEEas EREL bSO - -

- - v susery - TSP . - e re. s
- - N T I LI LT T I I LT - e ~sesrasnas iemen

T R L T T e e e R L R R L LR R i L el R

(b)  Using Fig.4, state the difference in the route laken by the food after surgery.  {1]

R L L T e T L L L R A TR L

BaREpSuET srasarsraddR ifmannbl FASLEPIOIEPLAFe Fis N AAT R enant se s kAP AP SL R OrS RS uy

A4
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{c}  Gastric bypass can be performed on people who are obese and wants to lose
weight. Explain how it will help the person lose welght. 3

T N e T R LT L Y

I R T L T T PR LT P TR TP T PP ISP PN

LT R L N T L e P Y TR R TR )

{d) Suggesi why this may ol be the best way to lose weight. [}

I T L O e e Y T P TP TP Y PPy

5 Flg.5.1 shows two TNowers belonging to lhe same plant specles. Bees are known
to assist in the reproductive processes of the flowers in this specias,

neclary

malure
sligma

Flower A FlowerB
Fig.5.1



{a)

(b)

(c)

8

With reference to only the male and female parts of the flower given in Fig.5.1,
suggest how cross pollinaiton by the bee is guaranteed In this species. [2]

------------------------------------------------------------------------------------------------------------

Complete the table below on the movement of the male gamele in the female
reproduciive system of this plant species and that of humans. {4]

Glven plant species Human

Structure{s) through
which male gamefe
passes to reach
fermale gamele.

Adaptation for
movement of male
gamete.

Table 5.2 shows a recording of the tengths of 5000 fully grown standard petals of
this species growing in a certain area.

Standard pefal langth, x/mm Fraquency
SEx<i0 2
105x=15 i}
155x<20 . 0
W=Ex=<25 0
255%<30 1775
30<x<35 875
35=x <40 0
4Dsx<45 0
452 x <80 1075
S0=2%<55 1173
55 <x <60 0
Table 5.2

4£)



10
(i} Slate the kind of varlation seen in slandard petal length in fhis species [1]

L R T T R TR T T RN Y

(i} Account for the frequency recorded for slandard pefal length ol 5= x < 10.
i

R I L T R T R L e P T TP LR T

6 Fig.6.1 shows an aclivity involving the DNA molecule.

TCCAATAGGCTTATTTGCA

dpalnn of
—2G AAUGGCUY ¥ hess T
AT TACCGAATAAAC )

BNA
: Fig.6.1

a) Inthe cell, aclivities invalving nucleotide chains could be replication, transtation or
transcription,
{) which of the following aclivities is depicled In Fig.6.17? 1]

Peessmennpbsprbbvuannarn

(i) Explain which two features in Flg.6,1 give support to your answer.
: [

o

[ETRAE




(o)

(€]

11
Table 6.2 shows {he RNA bases needed to code for particular amino acids.

Amino acid : mRNA code
Arginine ' Uct
Glycine CCA
Tryplophan ACC
Sefine AGC
Table 6.2

Wrile in fhe DNA sequence néaded to produce the following sequence:
serine ~ tryptophan — glycine - glycine — glycine - arginine - serine i1

P T ST L L TR T TP R R P A TR LR LA TR TE L Dbt bbbttt P T I TR T Y FL T ¥

Glutamlc acid can be coded for by either CTC or GTT.
Valine can be coded for by either CAA or CAT,

In sickle cell haemoglobin, glutamic acid is replaced by valine. If this is the resull
of a change In single base; what was tha original DNA cade for glutamic acid?
[1

eap neRms s kvt bEPRIpany b dav 4N LER AN PET RS TR vTE Fak

It is thought that Darwin’s finches evolved from one lype of ancesiral finch.
Fig.7 shows examples of different species of Darvin's finches.

Anceslral
finch

S3



(a}

{b)

12

(i) What iwo observalions can be made from the diagram about the structure of
the finches’ beaks? [2]

[T T SR

fity Narme one environmental factor which has led lo this variation, {1)

The existence of Danwin's finches is under lhreat in the Galapagos Isfands due to
human aclivity.

() Give an example of a human acllvity that could be affecting the finches 1)

{i) What could be the effect of this human activity on finch biodiversity? 1]

LR e L R L e R P Py
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SECTION B (30 MARKS)
Answer THREE questlons in this seclion.
Question 10 Is in the format of an EITHER / OR guestion. Only one part should ba
answered.

-8 Fig.8.1 shows a small, deep-roofed bush growing in a warm, dry climate.

Branches B and © have a similar number of leaves, but the leaves of branch B are
enclosed in a iransparent polythene bag that emplies info a contalner.

leaves of
branch G

leaves of
branch B

4m

lra'nsparenl
hag

Fig.B.2 is a graph showing the total volume of waler lost by the leaves of branch B
from 0600 h to 1800 h.

Table 8.3 shows the tofal volume of waler lost by the leaves of branch G during the
same day.

Table 8.3

Time of day/h | 0600 | 0800 | 1000 | {200 | 1400 | 1600 { 1800

Total votume of

waler lost / em® ° 2.2 2.8 4.2 7.0 9.6 119 | 122




(2]

Plot the graph for branch C on Fig.8.2 below.
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(1) Describe and explain the differences in the graph for the volume of water losi
from leaves of branch B and branch C during the same day, [4]

sorserbivaanarea

{b) If branch B was enclosed In a black polythene bag, skelch a graph on Fig.8.2 lo
show the total volume of water that would be lost for the same period. [1]

(c) Suggest why, even for certaln plants that are poisonous to humans, the conlainer
in Fig.8.1 can supply travellers with safe deinking water. [33

by
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9 Ina breeding experiment, a scientist investigates the body patlems of a particutar
species of moth. The life span of the moth is about three months. Three groups of
moths K, L and M with differenl genolypes are crossed in an experiment and {he
results are shown in the table below.

Phenotype observed

Cross between;

et

Strlbed
Landl 268 84
Kand M 417 0
{a} Explain the advantage of using moths as a model to study inherilance. {1]

T L TR e R L e PR N LT

{b) Usetheletter ' F' to represent the dominant allele and ' f* for the recessive allele.

(I} Sugges{ which phenotype is dominant and explain your answer. (2]

T I LRl T T TR Y PR L]

(i} State ihe possible genotype of moth K, L and M. {2

459
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{c) Use a genelic diagram fo iltustrate a pessible cross betwaen two groups of moths
that will resull in a phenotypic ratio of 1:1 in the offsprings. [3)

. T — R 4D ine e prnas sy arees PR

[Total: 8 marks]




io0  EITHER

in which oxygen molecules from the atmosphere reach the cells

(a) How does {he way
the way they reach the cells of the human body? 18}

of a leaf differ from
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{b} Describe iwo features common to gas exchange surfaces of Bowering plants and
mammals that help in their funclions. 2]

D L T T L L L LR L LR T e R P I LL  L T)

L T L T R R N T T T R N TR TR R T A L T IR

e L N R N T T e T T T T Y
LR e L T T T BTN L T N T e e LY R T TR L LR Ly LT Ty

L R T T R L E I T P P PP aremanms

[Total: { 0 maﬂcsi :

10 OR

(a} Farmers growing soya beans have a problem because weeds compele with their
crops. A genetically engineered variety of soya bean may solve their problem. A
bacierial gene, which can boost photosynthesis, has been Inserled into the plani.
The new soya bean plants can afso mmstand dlyphosate, a herblclde that disrupls
photosynthesis and kills plants. -

Discuss the advantages and disadvaniages of the new variety of soya béans In the
field, (6]
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(5)

Explain, using a named example, how mulations may fead {o genefic diseases.
{4]

memnampad nam et ol beh bh D A ANt frr b A aRE RRLEas sanatanrh bR s A s R bnd A A SRR AR R AR RS SRS s KA R PRSI
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B R R L e e L L AR L L LI R Ll e it
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[Total: 10 marks]
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Paper 2 Section A (50 marks)

Qn Marks
1{(a) | Atlowfemperature, the enzymes are less active due to lower level of
kinetic energy 1
s0 the rate of breaking down hydrogen peroxide is low due to decreased
rate of effeciive collisions between enzymes and substrates 1
f2ra]
(b) | The active sites of enzymes in canot cells are not complementary fo the 1
shape of the binding site on hydrogen peroxide / substrate molecule :
to form the ES complex, so hydrogen peroxlde cannat be broken down into | 1
axygen
{2m}
{c) | Cutthe polato skips into smaller pieces. 1
This will increase the surface area to volume ratlo for enzymes to break | 1
down the hydsegen peroxide,
2]
2(a) | .As surrounding freshwater / dilule sail solutlon has a higher water polential | 1
than the cell cytoplasm,
vrater will pass through the parilally permeable cell membrane mlo the cell 1
by esmosis 1
: [3m}
{b)(@) | Aswaler potentiai of sumrounding salt solution decreases, time taken for im
pulsation increases.
OR
Time taken for pulsalion increases as salt concentration increases
(i) | Rate of osmosis / waler enlering cell decreases 1
s the water potential gradienl between the oeli and the sumrounding salt
solulion decreases; ) 1
it takes longer for the two vacuoles to fill up sufficiently withr water before the
excess waler Is expelled, 1
fherefore time taken for pulsation increases.
. ' [3m)
{c) | Higher water polential of the freshwaler can result in too much water 1
entering the cell;
Pressure exerled against cell wall membrane can result in lysing and death | 1
of the cell.
[2m]
3(a) | Arleries are dividing into many smaller arterioles; 1

Blood flow slows dovm as blood enters the numerous smaller arierlo[es
pressure Is greatly reduced
I with a larger {ctal cross-seclional area, pressure is greally reduoed




3(b) endothelium m
(c) | Prevention of backilow by semi-lunar valves In the veins; 1 each
Contraction and relaxation of skeletal muscles help push blood along !he
vein;
Retaxing heart muscles cause pressure In heari to become fower lhan in -
velns, allowing blood to flow into atia . -
{any 2
f2mj
{a)Xn) | Presence of stretchable elastic tissue in walls of artery tm
(i) | Walls of artery can strelch and recoil; 1
Helps to push blood along to raintain continucus biood flow 1
! help towithstand high pressure of biood In the arleries [2m}
4(a) | Churning action of stomach mixes food particles with gastric juice; 1
breaks dovm food inte smaller pieces lo increase surface area of food for 1
faster enzyme aclion ;
prutease {pepsin) staris digestion of proteins to.polypeptides; 1
rennin coagutates soluble milk prolein into insoluble casein for further 1
digestion by pepsin
/ gastric juice contains hydrochloric acid which aclivates enzymes/provides | {4m}
sujfable medium for aclion of enzymes
by | After surgery, food passes from the stomach pouch directly into the JeJunum, | im
bypassing the rest of the stomach and the duedenum:
{c) | Only a small stomach pouch is created, sesulling in less food ingested, and | 1
the person is likely to feel full guickly;
Less digestion taking place, as most of stomach is removed, and food does |1
nof pass into duodenumn;
Resulting in less absorplion of digested food f body uses up food reserves | 1
{glycogen and fats), hence loss in welght {3m}
(d} | Can result in malnutrition as less protemffats!carbohydrateinulnenIs Is im

digested and absorbed;
I Surgleal complicalions can setin

ket
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5{a) | Anther of all fiowers on plant A will mature first, releasing pollen grains, i
before sligma of all flowers on plant B can malure;
Pollen grains of fiowers on one plant can only be accepted by mature 1
sligmas of flowars on another plant
[2m]
(b} 5 -
van plant species Human 1 for
Sligma —> style Vagina —* Ulerus each
Struciure(s) box
through which ovary \l A
male gamele l oviduet ™
moves to reach IR
female gamete. ovule
Pollen tube fransporis Sperm has numerous
Adaplation for | male nuclei down the mitochondira to provide
movement of | slyle, enzyme action energy for moving the
male gamele. | allows growih of pollen flagelium so that sperm
luba to reach ovule can move towards ovum
1 [4m}
(¢} | Discontinuoys variallon im
(&) | Mutatlon look place, resutting in very short petals m
B(alf) | Transcription im
(i) | When double helix separates, one of the DNA slrand acl as a templale for 1
making mRNA;
A will pair with U on RNA, G will palr with C, T with A {message on'DNA 1
strand Is copied onlo the mRNA)
{2m]
(b) | TCGTGG GGT GGT GGTAGG TCG im
{cy |CTT im
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7(a))

Beaks diifer in lhicknass / sharpness / width / length / cusvature
{any 2)

1 each

{2m)

(i

Type of food avaliable / type of diet

im

(L))

Deforestation, resulting in destruction of their roosting places/availabiity of
food:;
/ envirenmental pollution eg of air (burning of garbage generated by
humans), water {major oif splll), thus affecting their sundval
!introduction of other animals by humans, eg. wasps, which results In
coempetitfon for food source (caterpilfars) with finches, upset the equilibrium
of the ecosystem

fany one}

im

(i

Decreases the biodiversily of finches f extinetion of some varietles

tm

469




water vapour can diffuse out of the teaves into the humid surroundings;
hence less water lost.

SECTION B (30 MARKS)
-8{a)(i) | All points correct; i
Srnooth curve; 1
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Gi) | Humidily of surrounding air / Wind speed / Light intensity / Availability of soil
water / Temperalure of suroundings
{any ) Zm
(i) | The volume of vaaler last from branch B is greater than G up to about 1100h; | 1
after which much less waler (less than §0%) was lost from branch B 1
compared o C; .
air frapped in the transparent baq warms up quickly; heat speeds up the rale | 1
of evaporation of water from the leaf in branch B; hence more water Jost from
branch B; )
As humidity Increases In lhe bag, rale of transpiration decreases as less 1

[4m

.
b
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{0y | Lower than B, higher than C up to 1000h , then level off im
(© |Waler and dissolved mineral salls is absorbed from the soil (jtot 1
manufactured by plant) ; and carded up to the leaves via xylem lissue;
Metaboliles/substances made by plant transported via phloem fissue; 3
it is only water that evaporaies during transpiration ; poisonous substances |1
remain in cells
{3m]
Short reproductive cycle, able to reproduce fasler m
gfa) |/ Female moth able lo lay many €ggs at one time, able to produce a larger
sample size of oifsprings;
/ distinct phenotypes, able lo easily differentiate between the diiferent
phenolypes
(any 1)
(b)) | Striped moth; pe
in the cross between K and M, all offsprings displayed siriped body. %
This suggests that the parents are pure bred and the offsprings ate all
heterozygous and display onfy the dominant phienotype 1
[2m
/n the cross between L and L, the offsprings displayed striped to full bodied
phenolype in the ratio of 3:1.
This Indicates thal the parents are helerozygous and that striped phenolype
is dominant as both homozygous recessive and helerozygous individuals
can express fhé lra.
(h [Both Kand M; FFor if
ColL Ff
(any 1 mistake, minus 1 mark) [2m)
9(cy | Parent L x MK
3m
Parental genotype Ff it Corect parental
Gametes F f Ff genolype: 1
m Headings: im
™ | corect di d
£1 genotype o F gL g | eecdedEnen
F1 phenotype Stiped Stiped  Full Full | Any 1 mistake:
o, . minus ¥%2m
F1 phenotypic ratio 1 Siriped : 1 Full

Y



10
Eilher

(@) |Iinplants:
Oxygen from atmaesphere diffuses through the stomatainto the inlerceliular | 1
spaces among spongy mesophyll cells in the leaf;
Oxygen then dissolves in the moisiure on the walls of the cells and diffuses | 1
inlo the cells;
It diffuses from cell to celt {o reach those tissues which are nof direcily i
connected to the afr.
In humans: .
Oxygen is breathed in through the nose, travels via respiratory passage 1
(lrachea, bronchus) into the [ungs;
Oxygen dissolves in the moisture lning the alveolar wall before diffusing into [ 1
the blood in blood eaplllaries;
gas then comtines with haemoglobin In red blood cells to form 1
oxyhaemoglobin.
which is canied by bloed Lo oxygen-poor tissues in other pars of the body, 1
where oxygen s liberated and thn difiuses through the walls of blood 1
capillarles Into the cells. .

f8m]

{b) | Bothlhe flattenad expanded surface of leaves and the thousands of alveoli
In the lungs of mammals provide a targe suriace area for Increased difiusion | 1
of gases;
Thin lamina of leaf and one cell thick alveolar wall of mammal allows gases | 1
{o diffuse through easily.

: (2m]

10

OR :

(a) | With the Introduction of the new variety,
Advanlages

» farmers are able fo obtain higher vield since the it has been i
genetically modified with @ gene lo boost photosynthesis / rate of
photosynthesis is increased
» Soya beans will be unaffected by herbicides used to kill the weeds, 1

hence they can continue to grow well,

s In addition, soya beans will be able to thrive better in the field since
there will be lesser competition for nutrlents and waler as
weeds can be removed easily with herbicides.




Disadvantages
» With the Introduction of gene that can resist herbicides, weeds that

cross-breed with soya bean pfants may inherit the gene and develop
imenunity to herbicides as well.

» Formation of superweeds, weeds that are not easily removed in future
by the same herbiclde. This will create even greater compefition for
nuirients and space for growth with the soya bean crops.

= Population of insects that feeds on weeds and help in poliination wili
be reduced since there will be drastic drop in weed population in the
fisld / useful insects will be killed, links in food web are broken which
will upset the ecological balance

(®)

Sickle cell anaemia.
«» Mutation resulls in change in struclure of gene controlling
haemoglobin produclion :
» Mutated gene produces haemoglobin S, which causes red blood cells
to become sickle-shaped -
. The shape inferferes with he oxygen-carrying property of red bleod
cells and condition can be fatal
OR
Down's syndrome
« Nondisjunction during ovum formalion results in one ovum having an
extra chromosome in the 21% pair
+ Feriillzation between 3 normal sperm and a mutated ovum results in
the zygole having one exira chromosome in the 21% paic;
= Affecled child has characteristic facial features and exhibits mental
and physlcal dificulties
OR
Albinism
» Mutation in the gene conlrolling production of pigment (naelanin)
» Results in absence of pigment In the skin, halr and eyes of animals
» individual has reddish white skin, while hair, iris appears red, very
sensifive to light

{4m}

w3
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