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The dizgram shiowss a section of a generalized animal cell as seen under the eleclron
rnicroscope. ’

Where are the prateins and lipids synthesised and fransported, packaged and secreted?

synthesised and fransporied packaged secreted
proleins lipids broleins and lipids proteins and lipids
A 2 5 4 3
8 4 5 2 1
C 5 4 2 1
D 5 4] 2 3

The slatements describe some of the properties of waler.

absorbs and retains 4 lot of heal

requires z lot of heat {o evaporate

is able 1o forma bonds with other wafer molecules

is able {0 form bonds with molecties of substances olher than water

bl oA S

Which properties are important for he transpori of waler in xylem?

A 1,2and3
B 1,2and4
 2and3only
0 3and4only

Which leature of xylern vessels allows them o have reduced resistance to waler flov?

cellulose celt walls are thickenad with lianin
emply lumen without crass walls or proloplasm
nevs vessels carmry extra waler as a plant grows
vessel elements join 1o forrm narrow tubes

oowm>



A concentrated solution of sucrose and sucrase were mixed together and incobated at 30°C,
Samples of the mixture were tested wilh two reagents al the start of the experiment and
after 24 hours.

What colours would be expecled?

reagent added at the star reagent added afler 24 hours
Biuret solution Beneadict’s sofution Biuret solution Benedlcl's solution and
and heated heated
A . blue blue blue brick red
B hlus brick red blue blue
[+ viplet blhe yiglel brick red
D violet brick red blue brick red

The stalk of wild garlic Is a holiow tube, Pieces of the stalk ace cul as shown and placed in
sucrose sofutions of different water potentiafs,
thick wolled
hollow canlra tj}lter colts

of st T~ b

§ N
CUlS ~l ™\ iy walled
nner celis

Which diagram shows the piece that is pfaced in the sucrose sclution with the highest water
potential?

A B
P ] ™~
M Lo e
\'\.\ _/
c D

Whal determines the rate of water movement frorm hie roots to the leaves?

absorption of water through the root haits
development of higher leaf water potential
evaporation of water from the mesophyll celt walls
osmosis of water through the stomala

oawr
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7 ‘The pholomicrograph shows 3 seclion of the spongy mesaphyll and the tower epidermal

lissues of a teaf.

Al which point will the concentratlon of carbon dioxide be lowest when the plant is exposed

{o a high light Intensiy?

8  Which graph shows the effect of increasing air movement on the rate of transpiration of 3

plant in light 2nd In dark conditions?

rale of
transpiralion

0 armovemem

tate of
transpiration -7

0 ak movemant

rate of
transpitalicn

rate of
irenspiralion

O

key
/ in the dark
f," In the light

zlr movement

air movement
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The graph shows the energy changes in an enxyme-controlled reaction.

200Gy
toved

sulrstrale:

,// o T\

prodhict

PIOQIEss o8 reachon

Which option represents the activation energy of the reaction with and without the enzyme?

with enzyme without enzyme
A Q P
8 P+(} Q
G Q P~Q
D Q+R P+R

383



1¢  The graphs show the effects of iemperature 2ad pH on enzyme activily.

reaclion

e of \ \\
i

1ate ol / \
eachon

lemporshae

pH

Which stalemen! correctly explalns the enzyme aclivity at the poinl shown?

A Al P, bonds are formed between enzyme and substrale.

B At Q, enzyme activity is occurring at the highest temperature,
C AiR, peptide bonds in the enzyme begin to break.

D At S, the subslrale is complelely denatured,

TirTy andar baRegsat 5 EPRS VB LeTELATE MO

i1 Thearrows on the diagram show the directfon of movement of some of the subslances in
plasma as they enter and leave a capillary.

TS tissue fuid
— /

arterisl end vater
glucose plasma prateins vencus end
amire acds
\\'\ bloog cels P
tissue fluid ' walsr
uieg
carpon dicxide

Which hwo faclors help water Lo re-enier the capillary at the venous end?

plasma water potenlial blood pressure in the capillary
A tecreased decreased
8 decreased increased
C Increased decreased
D increased increased




12 The diagrams show sections through the lef! side of the hearl.

Which diagram correclly shows the position of the atriovenlricular and semilunar valves
during a ventricular contraclion?

A B ¢ 0

valves

ieff left
alium alnum
[ef fet
venlricle ventricle

Which of the following slalements about the pads W, X, Y and Z isfare correcl?

4, Cells simifar lo W have numerous microvilll and mitochondria.
2. Cells similar to X secrele mucus and digestive enzymes.

3. Vessel Y franspors digested fals absorbed by diffusion.

4. Vessel Z transports digesled food fo the hepatic portal vein.

A ionly

B 1and2only
C 3and4only
D 1,2,3and4d

35 ;
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What are the changes to the conceniration of the various substances in the red Blood cells
vihen carbon dioxide difiuses from respldng cells?

carbonlc anhydrase hydrogen earbanate fons
(HCO3)
A decreases no change
B increases increasas
C no change decreases
D no change increases

The diagrams show the epithefium fining the bronchicles in a nan-smoker and a smoker.

mucus mucus
< layer layer
' .Daciarium _beclerium
non-smoker smokar

As a resull of the changes, what wili the smoker experience?

more lung infections

more muebs running down the nose
the bronchloles become wider

the ciliz will beat more rapidly

[ R op I ol -3

The diagram represents some of the muscles involved wilh breathing.

1....- - 5pine
slernum — -}
-0
J}eeR
UJ L -

Which muscles are conlracting during breathing in?

A Ronly

B PandQ
C PandR
D P.QandR
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18

19

Which oplion sfrows the substances ulira-flered and selectively reabsorbed in the kidney

tubules in 2 healthy human?

vitra-fillered from blood some seleclively all selectively reabsorbed
reabsorbed into blood into blood
A glucose prolein water
B proleln vaater sall
c salt __Ylucose protein
o waler sall glucose

The diagram represents the ftow of blood and dialysts fiuld through a kidney machine,

attery...

-\"—-—_.-II:

J

dialysis
fhad out

Which substances have the lowest concenirafion at X and the highest concentration at Y?

lowest at X highestat Y
A glucose salis
B8 salls glucose
C urea water
D waler urea

When a person is frighlened in an emergency, which substance causes an increase in the

blood sugar levels?

A adrenaline
B amylzse
C gaslrin
D glycogen

3t




20 Wrich of the folloving changes occur when a person Is immersed in a kot water bath for 15

2

22

mipules?

1. Dilation of skin anteriples
2. Increased metabolism of fat
3. Increased production of swazl

A 1.and2only
B 1ang3only
C 2and3only
D 1,2and3

A man injures his hand in an accident, Afterwards, he can feel the objects touching his
hand, but he cannot move his hand away trom them,

Whal could cause this?

A Receptors in his hand are damaged. .

B Relay neurones in hls hand no fonger (usiction,

C The nerve connection fs cut only between the receptors in his hand and his centrat
- NErvoUs syslem. : ' '

D

The nefve conneclion is cut only between his canlral nervous system and the effeclors in
his arm.

The reaclion time of a student is determined by measuring the distance a ruler falls before it
is caughi by the student. A teacher drops the ruler as shown.

leccher )
drops wl;r\\{\;ﬁq
/A
P
I
+ Student
calches ruler
13 Y RN
L1y ] :
rre—-

Which paih is taken by nerve impulses from the student’s eyes (o the musdles of his hand?

optic nerve -» retina - spinal corgd -3 brain - spinal nerve
oplic nerve - retina -> spinal cord > spinal nerve - brain
relina -> optic nerve - brain = spinal cord - spinal nerve
refina ~> oplic nerve -3 spinal nesve = brain - spinal cord

oowp»
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24

25

Which of the options shows the states of the clrcutar and radial itis muscles and the ciliary
muscles In the eye for the corresponding viewing aclion?

viewing aclion circular muscles radial muscles | ciliary muscles
Al a disiant object in bright light relaxed contracted confracted
B | a distant object in dim light confracled relaxed relaxed
¢l anear objectin_bright light contracted relaxed contracted
D | a near cbject in dim light refaxed contracted relaxed

The diagram shows the basic plan of three fypes of glands. The arfows show hovr thelr
secretions pass from them into other parts of the bady.

2
glend

&'
1
Glood cepillary

no ducls

gland

In which type of gland would secretions of sebum, Insulin and oesttogen be produced?

sebum insulin ceslrogen
A 1 2 3
B 1 3 2
C 3 2 1
D 3 1 2

Which option shews the comrect functions of both oestrogen and progesterona?

oesirogen

progesterone

A| causes repair of ulerus

prevenis release of eggs

fining after mensiruation during pregnancy
B| maintains utecus lining helps stimulate release of
eggs [fom ovary

c! promoles mensiruation

prevenis menstruation

D! prevents release of eggs
during pregnancy

promotes menstruation

1
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26 Thediagram shows part of the male urino-genital system.

27

23

What are the funclicns of the labelled paris?

fiormone production seminal fivid production
A 1and 2 3 only
B fand3 2 only
C 2 only fand 3
D 3 only 1and 2

What is the most important funclion of the amnlotlc fluid during pregnancy?

A L allows space for the growth of the fetus.

B It enables the felus to gel rid of wasle producis.

C It protecls the fetus by ensuring an even dislribution of pressure,
D [t provides nourishment for the growlh of the fetus.

Dicecious plant species are adapted to lransfer pollen effectively to the stigma of another
individual

Which adaptations are used in wind poliination?

anther enclosed In pelal
filament pendulous
feathery stigma

pollen rough

polten small

stigma sticky knob

eop

1, 4 and 5 only
1,2,3and 6

2,3 and 5 only
2,4 and 6 only

oOw>
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31

Which characteristics of a population would most likely indicale the lowest potential for
evolutionary change in that populalion?

asexual reproduction and few mutations
asexual reproduction and many mulatlons
sexual reproduction and few mutations
sexual reproduction and many mutations

oamy

The diagram represents a technique used lo produce new planis.

Cell division

Cell
Ons loa cell” = spcciahzalion

% ramoved
Soil * Gells prown in e Sal

laboratory

Taomalo plant

MewJomale plant

Which statement is best supported by the information in the diagram?

A The one leaf cell removed formed a zygole that developed into a new plant by milotic
cell division.

B The cell taken from Ihe leal produced eight cells, each havmg one -haif of lhe genetic
material of the original leaf cell,

C The new tomato plant wii not be able o reproduce sexually because it vias produced by
milotic cell division.

D The procedure can be used to produce new tomazlo plants that are clones of the original
lomato planL.

What are the simitarilies between tradilional plant breeding and geneatic engineering?

ncrease chance of mutation
involve selaction of genetic trails
must involve closely related specles
transfer genes

Pl

1and3
{and 4
2and 3
2 3nd 4

oom>
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32 Some stages in the preduction of human insulin from genetically modified bacteria are listed.

33

34

A baclerial plasmid is cut open,

The bacterium is grown in a fermenter.

The insulin gene is ¢t oul from human DNA,
The insulin gene is inserted into a plasmid.
The plasmid is inserled into 2 bacterjum.

SN

Whal is the correct sequence of these statemenls?

A 22325340
B 22523214
C 331243822
D 3312359422

It has heen found that some specles of disease-causing bacterz that could previously be
kitted by antibiolics are now resistant to thesa drugs.

Which of the following statemenfs best explains the origin of }his registance?

A Antibiclics cause mutations fn bacleria proteins, resulling In resistance.
B Generations of bacleria adapl and hecome resistant to anlibiotics.”

C Random changes in the seguence of bacterfal DNA bases.

D Reslstant bacteria suvive as a result of natusal seleciion,

The heights of 500 pea plants of the same age wera measured lo the nearest 20 cm, The
results are shown In the chard below,

number

ol plonts
of each bR
hexht . T

4180 6180 81100 101120 121.140 143-160 161.180 181-200 201.220 22§ 248

heiahirom

Variation in height of these pea plants shows

continuoUs variation only.

discontinucus varialion only.

both confinuous ard disconiinuous variallon.
reither continuots and discontinuous vatlation.

Tcowr



35 Inwhich natural cycles do photosynthesis and respiration both play a part?

carbon cycle waler cycle
A v v Key
B 3 x Y =yes
C x v X =no
D x x

38 The diagram shows a terrestiial food chaln.

mahogany free <> caterpillar - small bird > owl

In this food chain, which population has the largest biomass and which has the fargest

population size?
largest biomass largest population size
A owi mahogany iree
B owl small bird
[ mahogany triee caterpillar
D mahegany free Owl

37 The diagram shows part of & food chain in a lake.

single-celled
photosynthetic > smallshimps 2 frog = carnivosous bird
organisms

The charl below shows the conceniration of a pesticide in lhe bodies of each crgantsm in
the food chaln. Which organism on the chart is the frog?

copceniration | //‘

of peslicids '}, 7 17 ]

%///‘ // //:4 7

A B c D
crganism

N

313.



38 A student virole the following statemenis about meiosis.
1. Homologous chromesomes palr up and cross-over.
2. Homologous chromosomes undergo independent segregation
3. Crossing-over occurs betveen chromatids of non-homelogous chromosomes
Which slatements are features of meiosis which contribute lo vagiation?
A 1and Zonly
B 1and3only

¢ 2and 3only
0O 1,2and3

39 A cell containing two sets of chromosomes divides by melosis,
Which diagram shows prophase 11?

. A . 5

‘%

16



40 Theinheritance paflerns of four conditions are shown.

Which inheritarce patiem proves that the condition is not caused by a recessive allele?

A 8 male female
Caui oms [ O
!5 __@ _ _@ affeciad &

& O o B &

left-handedness polydactyly

G : o
OT# . O1&

0 O & O B e

short-sightednpss white forelock

395
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Section A
Answer all questions,
Write your answers In Ihe spaces provided,

1. Barley plants were grown in a cullure solution thal contatned various ions. As
the plants graw, they absorbed both fons and water from the solullon, Fig, 1.1
shows the concentrations of some of these ions in the cell sap and cullure

scojulion.

L T s

o |

5 ——
Concentration/ 17 [+.
mol dm™® :

3 .

-2
L
0 il ’- 1: 7 ”“-r-—-r-& e :
Niirate Potassium Calcium
Key: Goncentration of Concentration of ions
ons in cell sap in cullure solulion
Fig. 1.1

a} (i) Wi reference 1o Fig. 1.1, explain how the polassium lons were taken in by the  [2)
plamt cells,

{ii} Calcium ions are-laken in via difiuslon. Draw en Fig. 1.1, the expecled initial
concentration of calclum ions in the culture solution, which enables diffusion to
take place. [




b) Fig. 1.2 shows how blood and waler flow through the gills of a fish. The
numbers represent the concenlration of oxygen, expressed in arbitrary units.

wwates

Fig.1.2
(1} With reference to Fig, 1.2, describe hovs the blood flows, relative to waler, ]}
{) Explain how your answer o b (I) faciliates efficient gaseous exchange. (1
[Total: 5)
3
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a)

o}

{)

(it}

(i}

(i}

The liver and the pancreas produce secrelions invalved in the processing of
fals in the body.

Some scientis!s have develoged a 2l substitute that th ey'éalled lipcleurn, in
response lo consurner demands for low-fal and low-calarie foods,

Lipoleum has a similar struclure to a nalurat fat, but if cannol be digested by
enzymes in the body.

Describe one physical change that wauld occur to both lipoleum and natural
fats while they are in the ducdenum and explain how this chanae is biought
about. . @

State one chemical change that would ocour o natural fats In the duodenum,

bul not lipoteum. ™

Chronic pancrealilis is a condition where the pancreas becomes permanently
damaged due lo inflammation. Signs and symptoms Include repeated eplscdes
of severe abdomina) paln and producion of greasy, foul-smelling fasces.
Diabetes Is a common compiicalion.

Suggest why patienls with the condition

usyally discharge oily faecas, (2]
could also sufler from diabeles. ) [2)
[Total: 73



3 The two graphs in Flg. 3.1 show lhe oxygen uplake and lhe laclic acid
concentration in the blocd of a man before, during and afler a short period of
physical exercise,

Body Body having Body
at rezt SHEILIEY - AT rest

Groph A

Oxyyen upioke bY the
bogdy forbitrary unn)

Time —

*
Shacied Brea

Graph B

SR————

in bloed tarbltrary uni?)

Lactic agid concentrailon

Time -

Fig. 3.1

a} (i) Explain the increase in iacfic acid concentralion In the blood at the beginning of
exercise, (2

(it} Explain why the oxygen uplake remains high even when the body is at rest
- after exerclse as shown by the shaded region for a period of ime. (1

0]



b} A patient suffers from aslhma end is allergic to cigaretie smoke. When the
patient breathes In the cigaretie smoke, it causes the muscles of his bronchi to
contract, triggering an ssthma allack This is shown in Fig 3;2.

= —3
AN o=
| . ] {
1 alr ] N Y H ace
:| space 3 é \\ air sp:
— Fbronchus4. 7] BN\
S c BN
] uags b
- - AN
Before breathing in cigaretle After breathing in cigarette smoke
smoke
Fig. 3.2
(i) Explain how the asthma attack would affect the patient's breathing, i2)

(I} The patient developed emphysema due 1o prolonged expostre to cigaretle
smake. State one way in which the structure of the alveoli differs in the palient
compared lo a normal persan. 2

[Total; 7]
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4. Fig. 4.1 shows two processes taking place in a cell.

-,

)4
; AN 3
L " . ‘r :?{-.
) la}j".‘ X3 <3

Muclaus

= -
Cytoplasm

‘Process A . Messen.ger RNA
,_,\S""‘"'ﬁ

I
I
)

DNA unwound
a""%. . " 1

1

I

I

Messenger RNA
R HY 1511

Process B

? .
Profein

Fig. 4.3

a} Name the two processes in Fig. 4.1. [1)

Process A
Process B

B) Farl of the unvround DNA has this nuclectide sequence;

~ AATCATGGTAGCATGCGCCATTA ~

Wite the resulling sequence of the messenger RNA produced by process A. [1]
c} Suggest why process A does not teke place in the cytoplasm. f1)
7
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d) In the 1950s, Envin Cheargaff determined the relative quantities of the four
bases in DNA in different organisms. His resuils provided important evidence
for the mode| of DNA proposed by James Walson and Francis Crick in 1853,
Some of Chargaff's dala is shown in Table 4.1,

% A % %
Organism Adenine | ThymIng | Guanine | Cytosine
Yeast 3.3 32,9 18.7 i7.1
Wheat 27.3 27.2 227 228
Oclopus 332 NG 17.6 17.6
Teble 4,1

‘ {y With reference (o Table. 4.1, explain how the data sugges! that nitrogenous
bases form complementary pairs. [}

(i} Suggest another conclusion thal can be dravn from the Table 4.1, {1]

Table 4.2 shows Chargaff's data for 2 virus,

(I} Suggest the structure of the viral DNA based on the information given in Table
4.2,

Organisin % Adenine % Thymine % Guanlae % Cytoslne
Virus 24.0 N2 23.3 21.5.
Table 4.2

g

[Total: 6]




5.a) Distinguish between the terms

(i) genesand alleles

[2

(i} phenotype and genolype (2]

b} The presence of thoms on the slemns of a species of rose plant is canirofled by

a3 single pair of alleles, A helerozygole of this species vith thorny stem is
crossed with homozygole with smooth slem. Draw a genetic diagram to show

the phenolypic ratio of the Fy generalion, Using the letter *T* to represent the
dominant afiele of thorny slem. (4]

{Total: 8]

UoS



6. An experinient yas conducled to invesligate the movement of substances
wilhin a plant. Fig. 6.1 shows a shoot st the starl of an experiment..

The stem was cul al C to remave some of the tissues as in the cross section
showm in Fig. 6.2,

( ~-*f,:— Le;?th /g:%\ ]

*, . ol O
P S - [D - ') Tissues
R 0 N
% Y e . «\E/ removed
N = Fig. 6,2
VS ' .Fig. s,
S “"‘*‘:i i
b I-—-[
| ~
v -f - ;
] i

a) (i) Suggest how the appearance of feal A might differ from lhat of leaf B after a
few hours. Explain your answrer, 2]

Appearance

explanation

10

e tree virmran serw




lif] Describe what would be observed at the cut region just above C afler a few
days. Explain your answer. : F4]

Appearanice

explanation

b) Flg. 6.3 shows a section through the ovary of a tiower of the herbacecus plant.

;_@)' :

Flg. 6.3

(i} Draw the pathway laken by the male gametes to one of the ovules, and
indicate the posiion they would occupy just before they enter the ovile. (2]

(I Label clearly, on Fig. 6.3, the lollowing struclures:

ovary wall, ovuie, pollen tubre, micropyle, male gametes. 2]
(ili) Slale what happens lo the ovum if It is not fertilised. {1]
[Totak: 9]
il
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7. Fig. 7.1 shows a food chain in an ocean. The energy content of each trophic
level is shown in the boxes.

Whale
100,000 J

i

Krill
1,000,000 J

Unicedlular phytoplankton
10,000,000 J

Fig. 71

a) () Caleulale the percentage dectease in energy content Fom unicellular
phytoplankton to kiill. Show your working in the space below. (1]

{ii) Wil the pyramid of energy shown In Fig. 7.1 achieve ecological stability? -
Explain your answer. [}

b} In shifling agriculture, plols of forests are cleared lo grow crops. The trees are
then. bumt and the ash is dispersed throughou! the field as lertilisers. When the
soil loses ifs ferliily after some years of crop-growing, the land will be
abandoned and affowed to recover while the fanmer moves on another plot of
land.

{i) “Forestsare imporiant carbon sinks,” Explain this staiement. {2]

12



{ii} Topreventthe fand from becoming infertile, feflifiser was added to the soil. This
resulled in fishes dying In the nearby rivers Explain how this happened. )]

[Totat: 8]

13



Sectlon B
Answer three questions.

Queslion 10 is in the form of an Elther/ Gr guestion,
Only one part should ba answered.

8. A sludent used the set-up below ta Investigate the effec] of light intensity on the
rate of phalosynthesis. She counted the number of bubbles given off in one
minule by the aquatic weed (Hydnifa} at different distances from the lamp,

The table shows the results of the investigation.

.

Distance between lamp and plant
(cm})

Production of gas (numbsrof
bubbles collected per minule)

D Y10]20]30|40150! 60

wWw| 27|22 (18§13 7

2)  Slale the word equation for pholosynlhesis.

r—————

4




ravkn et b bhd ek van e

b)

Plot the data on the grid provided.
=5 ~ s

trdi e it
—

I

15
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c)  Describe and explain the lrend in (he graph oblained. [3)

d)  Sketch an additional graph on the same grid to show the expacted results If ta;'x Al
waler contalning hydrogencarbonate was used instead.

e}  Siale one possible source of error in this experimant. [1]

[Total: 5}

16
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a}

B

The photomicrograph below shows onion root cells in different stages of the cefl
cycle,

Complele the table below. Idenlify the stages i the celi cycle of cells A to E.
Describe one characleristic feature shown that enabled you fo identify each slage. {5}

Cell Nz::;:{ Description of fealures
A
B .
c
D Chromosomes align at the middle of callfequator
E

17
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b} (i)

Define the lertns haploid and dipioid., 2

(i) Slate and describe one difference between prophase in.mitosis an

prophasa | In melosis. L 2}
{ilf) Explain why gametes have to be haploid. 2}
[Total: 113
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10

a) {i)

b)

(in

EITHER

Human bloocd consisting of blood cells, platelels and plasma s kept In
clreulation malniy by the pumping acticn of the heart.

Describe how blood flows through ihe circulatory system, starting from the
blood vessels in the lungs until it reaches the kidneys. 4}

Descrive the parl played by while blood cells in defending the body against
diseases. {2

when transfusions are given, choice of Bloed type Is crucial. Forinstance, if
a patient of blocd lype A requires a blood transfusion, blood type AB is nol
suitable for the transfusion but blood type O is, Explain why. (4]

[Total: 10)
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10 OR

a) A siudent consumed 2 high-prolein shake dituled with 800 cm?® of water over
half an Hour on a cool day.

Describa how the batance of water in her body is achieved, after consuming
{he shake. (8]

b} Describe hew amino acids In {he protein shake are assimilated in the body. (4]

[Total: 10]

END OF PAPER
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a8

1ai) K+ enter cell sap via aclive transport against concentration gradlent (AW from
region of lower concentration lo region of higher concenlration);

This is because the concentration of potassium ions in the cell sap, 3 molidm3, is
greater than the concentration of potassium fons in the culture solution by 18X (AWY;
ail) 6.5 mol / dm®

bi} The direction of flow of oxygen in the water is opposite to that of its fiow in the
fish's blood;

bii} The concentration of the oxygen in the water Is always higher in the water which
ensures that a diffusion gradient is constantly maintained/ensured {OWTTE)
between the water and the fish's bisad:

2ai) Broken up into small droplets’femulsified by bile; ' -
Lovier the surface tension and reduce {helr attractive forces between the fat
molecules;

ait) Netural fats will would be converted to glycerol and fatty acids by lipases.
bi) Fals in food not fully digested/partially digested:

as nol enough fipases secrefed by pancreas thus stools ended up more oily.
bii) Pancreas secrete lower levels of insulln;

and thus insulin is unable to stimulate liver cells to convert excess glucose to
glycogen resulting In diabeles. )

3ai) Oxygen cannol be' defivered to the muscles fast enough and muscle cells
respire anaerobically producing lactic acid;

which accumulates and diffuses into blood stream ;

aiiy Oxygen is required to oxidise/break down lactic acid is shown by the shaded
reglon;

bi) Lumen of bronchus is narowed / smaller air space;

Air flow 10 the lungs is reduced (OWTTE) and the patient has to breathe
harder/difficulty breathing/gasping for airhvheeze

bif) Partition walls between the alveoli break down due to persistent , vicient
coughing; )

Thus decrease surface area for gaseous exchange;

4a

A ~ Transcription

B - Transtation

b) UUAGUUCCAUCGUACGCGGUAAU

¢} DNA does not exit / remains in the nucteus / foo large to exit the nucleus during
process A,

di) Percentage of A approximates percentage of T or

Percentage of C approximates parcentage of G

dii) Any 1:

The A T and C:G ratio (or complementary base pairing rule) is conserved (OWTTE)
among species

The C+T and A+G percentages are always 50%;

Percentage of A & T grealer than C & G;

Genetic code is universal;

difi} The virus is 3 single-stranded DNA virus as

A does not bind to T OR

C does not bind to G OR



Ratio of A and T/C and G is not the same.
Not a double Helix

PR —

5ai) Gene are heredilaty faclors funil of Inheritance found on a particular locus in a
chromosome that conlrols a pariicutar characteristics;

Alleles are alternate/different forms of a gene ihat occupy the same relative
positionsflocus on a pair of homologous chromosomes;

ait) Phenotype refers {o the expressed trait in an organism/outward appearance of an
organisr;

Genotype is the genelic makeup of an organism/combination of a'lleles in an

e b M s et

organism;

b) o ‘

Parental Phenotype Thorny X Smooth

Parental Genotypa Tt t

Gareies ' T t t t

Randoin Fertilisation DM

F, genctype Tt Tt it it

F; phenotype Thorny Thorny Smooth Smooth

Phenotypic ratio Thomy: Smooth = 1:1.

Bai) Leaf A remains firm while leaf B has wilted;

Leaf B loses water faster than can be repfemshed (AW; rate of fransplration faster
than rale of water uptake};

Fiow of water along xylem from stem to leaf (B) is disrupted since tissue was
removed;

Any one of 2

aii) Swelling above the girdled region;

sugars (f pholosynthales) made during photosynthesis unable {o move down as the i
phloem flissue has been removed;
bi and ii)

povien iubz wath mals gametes
riear (ip: fip of polien wbe at :
microoyle [

/
[ r
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biii) K will degenerate.

7ai) (10 000 008 - 1000 000) 10 000 Q00 x 100 = 90%

aii) Yes. In an ecosystem, enetgy flow is non-cycliciinear;

About 10% of energy is passed down to the next trophlc level, thus, resources are
sufficient for each trophic levelfsusiain the next level and biolagical balance is
achieved,

bi) Atmospheric carbon dioxide is absorbed by the pfants and use in photosynthesis:
Large amount of carbon compounds are stored in trees, and when trees die, their
remains form coal which: are fossil fuels; OR store carbon for an indefinite amount of
time; L

Storz more carbon than they release;

bii) Eutrophicalion leads to excessive algae bloom (OWTTE) at the nearby rivers;
Overcrowding of algae prevent sunlighl from reaching the submerged aquatic plants
(OWTTE} and these submerged plants die;

Bacleria feed on decaying organic matter, which compete with fishes for oxygen
{OWTTE), resulting in fishes dying due to lack of oxygen ;oxygen;

8a) Carbon dioxide + water -> oxygen + glucose, in the presence of chlorophyll and
light

b} Refer to graph behind

¢) Increasing vol of oxygen produced with decreasing distance;

Increasing the distance decreases the light intensity. With lower light intensisty, the
rate of photosynthesis is lower and less oxygen is produced;

Light intensity Is inversely proporiional to distance (i.e relafionship is not linear)
Volume of oxygen collecled levels off when fight intensily is no longer a limiting
factor; when distance is 4cm or less;

(Any 3)

d) Steeper curve with higher max rate of oxygen produced,

e) As lhe famp is placed nearer, the temperature is higher — can affect enzyme
reactions,

The size of hubble varies;

Unable to determine if the bubble is made up of pure O2.

Some of the gas / bubbles dissclved in the water;

Some bubbles may be hidden and thus not counted;

8a)
A Interphase; Nao distinct chromosomes

- B: Anaphase; Chromosomes attached to spindle / sister chromatids pulled towards

opposite poles :

C: Telophase; 2 distinct nuclei in one cell membrane

D: Melaphase

E: Prophase; DNA (coil and shorten) / condenses into chromosomes or, nuclear
membrane not visible / disintegrated

bi) 1m - diploid (the state of having two copies of each chromosome)

1m -~ haploid {the state of having one copy of each chromosome, or having a single
set of chromosomes, e.g, gameles {(egg and sperm cells) are hapioid.)

if) Palring of homologous chromosomes occurs in prophase i in meiosis but not
prophase in mitosis;

or




Crossing over between homalogous chromosomes accurs in prophase | in melosis
but not prophase in mitosis;

Exchange of geneflc material between non-sister chromatids of homologous
chromosomes (lo give new combinatlons of genes / genelic variation);

iii} 2 haploid gametes will fuse during fertilisation, to form a diploid zygole;
Nutmber of chromosomes in the species is conserved;

10 Either

ai) Capillaries in lungs < pulmonary veins - left afrium;

left atrium contracts -> blood emptied into left ventlricle;

left ventricle contracls < blood pumped out into adrla;

renal artery; Back flow prevenied by aclion of vaives; [max. 4}

i) The phagocyte enters the site of injury, ingest and enguif foreign bodylbactena
The lymphocytes produce anlibodies that bind to bacteria, clumping the bacteria, or
destroying the bacteria

b) Plasma of patient of blood type A contains anti-B anlibadies;

Anti-B antibodles will bind to antigen B in type AB blood;

Aggiutination/Clumping of red blood cells occurs;

Blood group O has no antigens and so wiill not clump with patient’s anti-B antibodies;
Note: student should express the meaning of agg[utlnatlon correctly.

Correct nofation for antigens and antibodies should be given.

10 Or

a) Water potential of blood plasma increases;

Detecled by the hypothalamus;

Stimulates the pituitary gland to secrele less ADH;

Less waler is reabsorbed from ihe kidney tubuies into the bloodstream,
Resuiting in a high volume of dilute urine;

Water potential of blood plasma returns to the normy;

This is a form of negative l’eedback as fhere is a corrective mechanism to restore the
norm,

b) Amina acids are otilized for growth and bullding of protoplasm/synthesis of
enzymesfhotmones / antibodies {(any 2 or any olher spacific examples);
Excess amine acids are deaminated o form urexs;

[n the liver; .

Reject growih and repair

e
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