Class: Register No: Name:

. -CRESCENT GIRLS' SCHOOL. | .
SECONDARY FOUR
PRELIMINARY EXAMINATION

2 5L
N~

sloOLoGY 5158
Paper 1 Multiple Choice

1 September 2014
Additional Materials: Multiple Choice Answer Sheet

1 hour

READ THESE INSTRUCTIONS FIRST

Wirite in soft pencit, .
Do not use staples, paper clips, highlighters, glue or correction fluid.
Wirite your name, class and index number on the Answer Sheelin the spaces provided.

There are forty questions on this paper. Answer ail questlons For each question there
are four possible answers A, B, C and D,

Choose the one you conslder correct and record your choice in soft pencil on the
separate Answer Sheet,

Each correct answer will score one mark. A mark will not be deducted for a wrong answer.
Any rough working should be done in this booklet.

This paper consists of 16 printed pages, including the cover page.




A sludent investigated osmosis in potatoes. He set up the apparatus shown.

————)

| s
potato cylinder P. % % polalo cyfinder Q

scale

distilled

vety concentrated
waler

sugar solution

Al the beginning, the potato gylinders were exactly balanced on the scale. He immersed

the cylinders into the liquids for 4 hours, after which the cylinders were lifted out of the
tiquids, Cylinder P was then heavier than cylinder Q.

Which statement explains what happened?

Water molecules moved into both cylinders.

Water molecules moved out of both cylinders.

Water molecules moved into the cylinder In the distilled waler and out of the
cylinder in the sugar sofution.

Water molecules moved out of the cylinder in the dnstliied water and into the
cylinder in the sugar sofution, ,

o Qo>

Which kind of molecule cauld be an enzyme?

A fat

B  glucose
C  protein
D starch

Small molecules are used as the basic units in the synthesis of large food molecules.

Which statement is correct?

A Amino acid {s a basic unit of DNA.

B  Fatty acld Is a basic unit of glycogen.
C  Glycerolis a basic unit of oils,

D  Simple sugar is a basic unit of protein.



4  The table shows the condifions in four test-tubes containing equal quantities of starch
and salivary amylase.

In which {est-tube is the starch broken down the fastest?

- - -

pH Temperature/ °C
A 2 27.0
B 2 370
c 7 270
D 7 37.0

§  The diagram represents some himan organs and the associated blood vessels.

t_..:"""‘—""‘"‘ kidney | 4%)
R

Which row represents the levels . of alcohol found in bicod vessels P, @ and R
immediately affer taking an alcoholic drink?

P Q R
A low low medium
B8 medium high ' fow
c high low lowr
D high i medium high

6  Which statement explains double circulation of the blood?

Atria and ventricles contract alternately.
Blood flows through atria and ventricles.
Blood fiows through the arteries and veins.
Blood flows twice through the heart,

cCO0>




7  The diagram shows how to demonstrate the flow of blood in the veins of the lower arm.

Bandage arm at P to slow seturn of
blocd to the heart.

Veins become visible, and vaives show
assweliingat X, Yand Z,

Press one finger down at W.

Use another finger to stroke the vein as
far as position X and then remove this
finger.

Vein ‘disappears’ between Wand Y,

p XY wi

Some possible reasons why the vein 'disappears’ are listed.
1. The bandage at P prevents backflow,

2. The finger pressed at W prevents more blood entering.
3. The valve at Y prevents backflow.

4. The vaive at Z prevents more blood enfering.

Which are the correct reasons?

tand2
1and 4
2and3
2and4

oo a>

8  Aphids feed on the contents of phioem tubes,
What type of food would be lacking in their diet?

amino acid
fat
sucrose
water

gQw»



Which methog could increase the rate of water uptake by a shoot?

covering the shoot with a black plastic bag
covering the shoot with a clear plastic bag
removing the leaves from the shoot
shining a bright light onto the shoot

Lo B w R o e i o

10 In anexperiment, three gfass bell jars were set up.

11

bell jar
v |

green plant |2

-— %F— air from lungs

lef in sunlight ieft open in the

for 8 hours ai¢ for § hours

R
air breathed out by a

~ student for 6 minutes

At the end of the experimen{, which bell jar has the. most oxygen and which has the

least?
Most oxygen Least oxygen
A .. P Q
B P R
[¢] Q P
D R P

Why does anaerobic respiration by yeast release less energy than aerobic respiration?

Energy is lost in oxygen.

Energy is lost in carbon dioxide,
Energy remains frapped in ethanol.
Energy remains trapped in factic acid.

{w BN e R 13 R
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13

14

16

In which organ s urea formed and through which fube does it leave the body?

organ tube
A kidney ureter
B8 Kidney urethra
(o] liver - - ureter
D fiver urethra
Which process is used during dialysis?
A active transport
B  passive diffusion
€ franslocation
D  ultrafiltration
The diagram shows some stages occutring in the li_aaves.

» substance X manufactuced
in the leaves
substance Z stored substance Y transported
in the leaves In the phlioem

What are substances X, Y and 27

X Y Z
A glucose sucrose glucose
B glucase sucrose starch
C slarch glucose -glucose
D starch glucose starch

What are the two active enzymes involved in the blood clotling process?

A
B
Cc
0

fibrinogen and prothrombin

fibiinogen and thrombin
thrombokinase and prothrombin
thrormbokinase and thrombin




16  The diagram shows the structures involved in a reflex action.

What is the correct sequence showing a refiex action?

A P3Q3R=S
B P3IS>R-Q
C Q¥RISIP
D Q3SIPIR

17  The diagram shows a neurone,

Which struciures could be found at X and Y?

| X — Y

A brain ' intestine

B brain leg

[ eye hand
S skin v spinalcord .




18  The diagram shows a section through an eye.

What ace structures X and Y?

organs in an organ system
organs in a tissue

organ systems in an organ
fissues in an organ

gawp

19 Which part of the eyeball produces the greatest degree of refraction of light?

A aqueous humour
B cornea

C lens

D  vitreous humour

20 When a person is frighlened, adrenaline is reieased by the adrenal glands,

What are the effects of the adrenaline?

breathing rate hieart heat rate
A decreased decreased
B decreased increased
C Increased decteased
D increased Increased




21 The diagram shows a food web.

/snakes birds
PR
) o \ / { \\ )
virrels”” g toafils ..\liz rds/ beeties ~
sq N s . /? 2 \
A i 7/ N
\ / ~N
Y\ grasshoppers greenfly _.—w-SAails
\. /“/‘" =
\ e
\\ e - .--""'/

o
v’

green plants -

Which organism population will increase when the population of snakes increases?

birds
grasshoppers
lizards
squirrels

ooOow>

22  The diagram shows part of the carbon cycle.

animals
X - -
green plants decay by microorganisms
X | /
X
Y
carbon dioxide /
in the air
What does X represent?
A death
B digestion
C  pholosynthesis
D respiration
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23 The graph shows the oxygen consumption and energy released during @ period of

exercise.
4 : — -
e ‘ VA
: T P T A
- - : AR
- A
i AL
- . rap
a4 .
ehergy felease =~ L~ 7
','
| OXYEEN COnSUMpLio .
A B c il

D time
At which paint in time is an oxygen debtincumed?

24 A gardener planted some water plants in the stream at the botiom of the garden shown
on the diagram. At first, the plants grew well but afler a while, they died.

Which source of poliution is most likely to have caused the death of the plants?

B farmer spraying fields with a
pesticide to Kill insects

direction of flow
of stream
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25 The zygole produced by sexual reproduction in mice (mus musculus) contains 40
chromosomes. How many chromosomes are there in cells produced by the first division
of meiosis in mice?

10 -
20
40
80

0w

26  The diagram represents the nucleus of 2 cell 2n=4 in late prophase of meiosis.
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27  The diagram shows the struclure of a small section of DNA.

- .
- - p °\ .
! 7
\
;C;—'-l:‘%i‘_‘:'} ”{\
\,
\ %

What is represented by the shapas in the diagram?

o O ~ —
A base phosphate deoxyribose
8 base ribose phosphate
C deoxyribose phosphate base
D phosphate deoxyribose base

28  The diagram shows stages of a menstrual cycle.
Which is the most fedile stage?

N Y
- ~Sidowa of
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29  The diagram shows the changes which take place during a woman's menstrual cycle.
l"— ‘l‘\
/. \ progesterone
- . ; t -
/ '
7 '
4 \
oestrogen / %
\
L]
L
\
LY
\
I T T T ]
0 1 2 3 4
Timel weeks
2
%
uterus wall :

i

Ay
B
Lox

3
-
4o,

Time/ weeks

What is occurring at the time of ovulation?

a fall in-the levels of oesirogen and progesterone

a fali In the level of oestrogen and a rise in progesterone
a rise in the levels of cestrogen and progesterone

a rise in the level of oestrogen only

o0 ®@>»

30 AIDS is not transmitted

A during sexual intercourse with an infected person

B from an infected mother to fostus during bidh

C through the sharing of infected needles

D through mosquitoes which bit an infected person previously
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31 The diagram shows a cross-section through the carpel of a flower just before fertilisation.

1

Which parts would develop further after fertitisation?

A 18&S
B 4&5
¢ 1,243
D 2,485

32  The chart provides information about the flowers of threa different plants.

Flower “Flowers
characteristic Plant A Plant B ~ PlantC
Petal colour while purple . | bright, yellow
Aroma none rotting meat, strong sweel, strong
Petal size ' 0.3cm , © 10.0cm 4.0cm
Nectar size none medium amount  large amount

Which Inference is valid conceming the msthod of pollination for plants A, B and C?

Alf three planis are wind pollinated,

All three plants are insect poliinated.

Plant A is wind pollinated, but plants B and C are insect poliinated,
Planis A and B are insect pollinated, but plant C is wind pollinated.

oQa>»
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34

35

38

37

38
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In humans, which types of variation are shown by blood group and height?

blood group _ height
A - continuous continuous  _
B continuous discontinuous
Cc discontinuous- confinuous
D discontinuous discontinuous

ogow>»

oOm|rP

A family has three daughters, The mother is pregnant for the fourth time.
What is the chance of the fourth ¢hild being a son?

25%
50%
75%
100%

oaQo>»

What is a mutation?

achange in a gene or chromosome
& condition caused by a recessive allele
a process used in genetic engineering
atype of disconfinuous variation

TQWw>

Which Is genetically identical?

brothers and sisters in the same family
cuttings taken from the same plant
mammals in the same litter

seeds produced by the same tree

A person has the blood group O with genotype 1%°, What determines this blood group?

different alleles on different chromosomes
different alleles on the same chromosomes
the same alleles on different chromosomes
the same afieles on the same chromosomes

oQOP

Why does a young boy lose more heat than a man in identical conditlon?

The boy Is more active.

The boy sweats less than a man.

The boy eats more carbohydrates.

The boy has a larger surface area to mass ratio.
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40

.16

Night-blindness is an inherited condition, caused by 3 dominant allele.

The chart shows how this condition was passed on in a family.
key
Q Normal female

D Normal male
Male with night-blindness

Person X marries someone with normal sight.

What is the chance that their first child will have night-blindness?

0%
50%
75%
100%

(= B e B vl

The diagram shows chromosomes from a human cell,

-

1 2 3 K 5
-
s 1 8 g9 0 %! 12

WA W B

14 183 17 18

-3 sy

19 20 21 22 - o3
This person is

A anomal female

B  anormal male

C  afemale with Down's syndrome

D amale with Down's syndrome

seredectecosven tnThe Eﬂd servrIeseIITOINY
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(i)

(b}

—Fig. * shows a single-celled organism called Euglena.

SECTION A (50 marks}
Answer ail questions.
Wiile your answers in the spaces provided,

Fig. 1

In the 19th century, scientists could not decide whether Euglena should be described as
aplanforan animal.

Use your knowledge of plant and animal cells to answer these questions,

Suggest two reasons why some scientists thought Evglena was a plant cell and not an

animal cell. , [2)
2 POV FOO TNV PP 024 TR PP FUQI TRQ PP VAT QIUPIT NEC 1POIPEORPORY QO .

Suggest one reason why some scientists thought Euglena was an animal cell and not a
plant cell, 1

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

The Euglena in Fig. 1 tives in fresh water,

Explain what happens to the Euglena if it is put into sait water. 3]

[Total: 6



(@)

(b}

(e}

(d)

A patient has a disease which damages his pancreas. His doclor prescribes a course of

. {reatment for him. He was advised to take one capsule of medicine (shown in Fig, 2

below) with each meal. Each capsule contains hundreds of small, dry beads. The beads
are made of enzymes. The pancreas nomally produces these enzymes. The outer
coating of the capsule is made of lipid.

- - -

Lipid coating

Beads of dry

Fig. 2

One of the enzymes in the beads is lipase,
Name two other enzymes made in the pancreas of a healthy person. . {2]

------

Explain how the lipid coating on the capsule makes sure that the enzymes are not
released until the capsule reaches the small infestine, {2

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

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

eestbet v . T R o L N T L R PR T TS

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

treal it. 3]

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

{Total: 8]
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(a)

(b)

(©

Fig. 3.1 below shows a developing human fetus and part of the mother's reproductive
system,

Fig. 3.1

State two functions of the fiuid enclosed by structure D. [2)
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Name the structure B. Suggest two fetal organs which functions have been taken over
by B during pregnancy. {31

1P el et ess 140000 ¢33 Peana vue elysruocesweitotrioversrnonsis 0edivaustier stcrPresverrers eveerrotetsesalosevessiviovre
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State ihe rale played by structure A during the birth of the fetus. M

...... TR R L L T N P P Ry Ry R R T T R L A R R AR T AR Al
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O]

{e)

(i

(i)

One of the slructures (A - E) secreles a hormone. State the structure and name the

hormone that it produces.

R R T TE PR LT R AR

Fig. 3.2 shows the cross section of structure C.

Flg. 3.2

X and Y are blood vessels. State which one (X ar Y) is an artery.

Give one reason {or your answer.

State two differences in the composition of the blood in X and in Y.

i

"

2

Biood in X

BloodinY

[Total: 10}




4

Fig. 4 is a diagram representing a stage of mitosis in an animal cell,

Fig. 4

(a){) Name this stage of mitosis, {1

(i)

P Qs s eem arlrs vte ool ved rie st S04 0eos0e 407 0e T80 2001 o Nos P00 SVePoesat et tOT I v et LOe el Ite PRI IIEQCITIRIIITINIIPCTOO s0r s

Structure A is a chromosome. Describe what happens to A in the stage immediately
following that shown in Fig. 4. 2

R R R P D T O R Ry R L R R TR R R I PR
198000008 80800 touvarvseossteroruoroensaseohe 100 0s asars tseive s0sions 0eeeesnties caotaveresireysseritocencvaressisarial

00 100t aarare 200 ere e iase it Pl iassere 1rvuesevs Fuoetetis Feeert 1as reePeerereorer srsorvodrelt dseioaiqt et reisetotqedare



(6)

(ii)

7

The {able shows the mean mass of DNA in the nuclel of different cells in catile,

Cell Mean mass of DNA / arbitrary units

- Sperm ¢ell _3.42
Red blood cell 0,00
Liver cell 7.05

Explain why there is a difference in DNA conlent between spenm and liver cells. 2

00 400t e ort cu el re $Ia T vlr i ee 1 bt Le eat ENS €I0 PO IV OPINaresrelsaericdvaerTe 1ot lg esiivene sanesr ssarssvivssolestonrody
008 0N v et s e e n e 100 Pt aas ettt tl PP PIr e N Prereuasreer es ransera oo Ire ieNeiives vasoreyesend inaietsoeaesesrivevasvernsoey

L R R L R Ry Y PRI R R RN Y P TR E R O R PP s PR PR T R T R PP R P DR P T R T T RSP PP R PT T PP

Explain why there is no DNA In the red blood cell. {1

D Y R R N L R L R T T e N R Y T R TR L R LR T K LT PP PR

The amount of ONA in cells from the liver tissue was analysed. Explain why some celis
were found to have 7 units of DNA while others had 14 unifs of DNA. 2

P8 100000301 v e ate corer s et il eIl eer erTrererl oee T oervrt ervrre toaltitetstesrriorsvitrestitostisesevane eetesr e tecsnean
R R R A L R e L T L L R R R R R Y T R PP R P T PP R TP PP PR PR Y}

R R R R R R R R R R P P RN TR P TP Y P PR TR Y PR YT P T RO PR PPy

[Total: 8]
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(b)

Fig. 5 shows two different species of butterfly.

Hypolimnas

Fig. 8

Both specles can be eaten by most birds.

© Amauris has an unpleasant taste which birds do not like, so birds have learned not to

prey onit,
Hypolimnas does not have an unpleasant taste but most birds also do not prey on it.

With reference to Fig. 5, suggest why most birds do not prey on Hypofimnas. 2]

csveessones oo veoee » tevsrre
eesartegetas toree LR T LT TR S PRy
10900t arts P eds et 1010 IO TOerIIoverterveseeteroattttanileqesrrredtysesvensytons T L R TR A L

Suggest an explanation, in terms of natural selection, for the markings on the wings of
Hypolimnas, {3}

PPl eI B NP PVETTree s reuitieaniitItovIeitcavenTsevaPItITaeTLOry clevisorey

Tessearrrtrarsocar

tessrsvitancay e IPEParIostetsrenssavonevrosstifeucatiPoqttisevaness

sererersens eresser . sreecseces
I e IrIE rerurY s aeat et N eetel bl ITegeertenrivitrtoayriosesrecireediseristrritarseny eetrinernes
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everevverse sene trecerrveey R T ree . Lerrevisseririan

L R L R R R T N L L L I R R R Y N R Y R R ]

L R R D L A R L R LR A

[Totat: 5}



8 Fig. 6 shows the annual energy flow through 1 m? of a habitat,
The unit, in each case, is kJ per m? per year.

Respisation
from

sunfight 4

% 2 ' '

. 45 4
=1 = |8 >
Grasshopper Frog : Heron
ﬂzao ﬂzz B1
Microorganisms -
Resplration
Fig. 6
{ay Calculate the percentage of the energy absorbed by the grass from sunlight that is
fransferred to the frog. ; o
Show clearly how you work out your answer. - {1}

(b) Al of the energy the grass absorbs from the sun is eventually lost ta the sumoundings.

State the form in which this energy is lost, 1)
()  Explain how microarganisms help to recycle materials in this habilat. {3
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Students investigaled the effect of changing the carbon dioxide congentration on the rale
of photosynthesis In pieces of leaf.

Fig. 7.1 shows the type of Teaf uSed by the students.

Fig. 7.4

The students:

L]

cul pieces of leaf from the green region

put the pieces info {est tubes

added different concentrations of carbon dioxide fo each tube
shone lights with either high or low light intensity on the tubes

recorded the concentration of oxygen in the tubes after 5 hours

Fig. 7.2 shows how each experiment was set up.

.- Oxygen sensor

Piaces of leaf

Wire mesh L~ Moist cotion wool

vnen mtramas,



1

The graph shows the results of the investigation.
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2 : :
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rElely v :
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0.1 0.2 0.3
carbon dioxide concentration (%)
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«

{a)() With reference to the graph, describe the effect of increasing carbon dioxide
concentration on the rate of photosynthesis at low light intensity. 2

1" 21 veessvesy 1T P1eeseertrmerertererrvetrtsreentioreresareriostoryredrvrsescratitteriissetervory feeenorninrores
+ . Tleeresesserrensey T eetiIIretrerrerccetelurettoanesat s tirstsstresrssrracvensiosactotapiteriiarnany teesraners
0 etesssererrr ety eeossvan vae - . trecage -

(i) Based on the concept of limifing factors, explain ihe effect that you have described in (i).
{2

teoose . ces 1 eIeNEONIIIPaeIsIItalIPINITIIIO TSy
Cavsteereervrararserrereravsersver voesene svevevivareens tessarivever vevaon
eetrreeueetree e tititovi-barorrrerreserTarars serern

..... o resenats ceersnvecsse Sesvrsreterosqtsriians ey

{b)  Explain the effect on oxygen conceniration ovar the five-hour period if a white region of
the feaf had been used, instead of a green region, (2]

----------------
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Some people keep indoor plants which have variegated leaves (leaves with green and
white regions).

If plants with variegated leaves are kept in dim fight conditions, the white areas of the
leaves stad to turn green, Suggest why this is an advantage to the plant. 2]

..........

[Total: 8}
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SECTION B (30 marks)

Answer three questions.
Questian 10 is in the form of an Either/Or question.
Only one part sheuld be answered,
Wrile your answers in the spaces provided,

8 The seeds of a cerain plant species have either red or orange seed coals. This trait is
controlted by a pair of alleles. A red seed is germinated and developed into a mature
plant. This plant is then self-pollinated and 200 seeds were produced. The colour and
mass of the seeds were recorded in Table 8.1 and 8.2

Table 8.1
Colour of seed Red Qrénge White
Number of seeds 148 51 1

Table 8.2

Mass of seeds/g {04 {06 {08 {10 |12 |14
Number of seeds {18 |27 (49 |60 |26 |20

(@)  State the dominant allele for the colour of seed coat. (1]

(b) With the help of a genetic diagram, show how self-poliination of the original red seed
plant can produce orange seeds, - ‘ {3
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()  Suggest a possible reason for the presence of the single white seed. {1

e Ten 006 eI tId tIPAAI T IITININAC OOVl TS AV IVI Pomane R R Lt T L N R T Y TRy

() Plot a graph of the number of seeds against the mass of seeds. 3]
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(ii)

(e)

16

Calculate the percentage of seeds which have mass of atleast 1.2 g. i
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The mass of seeds can be affected by both environmental and genetic factors,

Suggest one environmental factor that may result in the difference in the mass of the
seed, M
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Explain why a plant species in which self-pollination occurs can become adapied to

new surrounding better than one that reproduces asexually, but less well adapted than a
species that is always ¢ross-pollinated. 4]
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Describe how sperms and pollen grains are specialised for their respective roles in the
life cycles of mammal and flowering plants, {8
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Either

Explain why more urine is produced on a cold rainy day. 31

-
- - - - -

eressavictiensy

Cessprestorssrarsearar

B

nesaciiortacceratrasevaontine

avreeevacre vetatssenccee

v Trevarsaccscvos sstrov e

Fetseverrrieneradatiert ey

R TR YY)

seevssscesesacsne

ceteertvtavisvssvosmanenin

TRTYRT RIS

Carrvrreqieiterdres s erevey

Nesetresatcns aon

enetNre tre e P O Pe e u TRl OFYINF AT IOLITT FuD PR

cesritasrenestrIveaey

s ssscsrrterictrsere

CERRATE X 22

eviastaane

A VReeeT A VIS TOvase o etsoee

eteveseactas vcanaen ab

wtossasutens

TR YY)

vecasssus e

P R Y T YR LT PR P LT PR L LY

vtravescere

. teseevaan

vestosscacan

4430 110 trecoacveartttes

I

resservess

reesrraveey

Tecsnrcecen

esteavs sone

cesrvivene

seeecrvsiivreney

e sterer et oies srsesogrevservsovar

evetsce cacenne

treeer

tesscac (et aigransae

seveevvssecsrtave e

tevisgroeee

eterIrgeerseter eIttty

srtes e

Gevsrerrgsaciesattan

fTetrenaetotoenyonve

ecectoavene

eesiav recaarore tee

IR L R R R T R R T R TR T

averavitartottsensevsctner

eevertr s aac ey

Sesviesrtestecitrorvisre

sapvrrevtrseaty

wverrree

vereervecverarcdor Ty ren o B R R RTY R 2P TR Y

P ZEYTT LR PR T RPN

e tesarscsavee It ite g R R R R R ]

Petreleratercieren

Vegesvseaciocttrrtre IV e

B N R TR

sigecs remcace

ssreesssrave

PR ETY R T PERE PRY TS

D R PRV R R DY R Y ) vose

Tevasegeare

wore

cteavitre Cretesrrnsvens

seeessassses e viv s esevsesratarivestore

et e

PR R Y R R PR PR AT TY )

eP eENIPT ¢08 1a® 140 10 OO TPP Pat Fo0 v r taoalU RIV TrL PePdtedre

essenesasroctvateite

[Total: 10]




18

10 Or
(a)  Explain the importance of the structure of each of the following in relation to their
functions: ]

{i) the exchange surface of the alveolt -—- "
(i)  the lining of the trachea
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{b) People who have regulady smoked cigareftes for many years may become short of
breath when they exercise. They may also have a persistent cough.
Explain how smoking cigarettes could have contributed o these two effects. 61
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1. [12. |43. 14 |45 J16. 7. J18. 19, |20
c D B B D c D D B8 D
21. 22, 23, 24, 25. 26. 27. 28. 28, 30.
B D D c |B C D C ) D
31, |92 [38. [34. |35, |36 |37, |38 |39, 40,
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Bioloqy Prelim 2014 Paper 2

WMarking scheme
Section A
quostion | answers exiea information mark
fal {has) chioroplast(s) (A} chiorophyil 1
vacuole 1
ali any one from: R. counter arguments that are 1
- 1o cefl wall listed in 1a(l)
- can move / has flagellum
b waler molecules leave I mave oul 1
through partially permeable membrane + by | 1
osmosis ' Max
Any 3 3
because water potentiaf inside the cellis 1
greater ihan thal of solution outside
Eugtena shrinks in size 1
accept explanations i terms of
concentration (of salt) is
greater outside than Inside
2a trypsin {(A) prolease 1
(R) pepsin
amylase do not aliow sucrase / maltase / 1
lattase
b no lipase produced / found 1
In stomach / mouth / before smak intestine 1
if no olher mark is awarded,
OR lipid is not broken down in the
accept lipase only produced / found (1) stomach or fipid is digested in
in small intestine (1) small intestine, gains 1 mark
c enzymes only work in solution / when allow enzymes only work in 1
dissolved presence of waler or enzymes do
of not work{ inactive when dry
because enzyme / lipase / It is dry
ignore other physical conditions
d Diabetes { high blood glucosel 1
Insulin injection 1

Diet fow in carbohydrates/ sugars
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3a Supporis/ cushions the fetus before bth /
Acts as shock sbsorber/
Any 2 functions
Protects felus against physical injury/
Allows felus sofne degree of movemany
Lubticates birth canal during childbirth
b Placenta Reject ulerine lining / ulerus
Lungs/ 1
Kidneys / 1 Any 2
Stomach / small inteslines: 1
c Contracts to push out the baby
d 8 + progesterone (R) placenta
1 mark given only when both are
correc!
e(l) Y 1 mark given only when both are
correct
it has thicker muscle wall / smaller lumen
(W X Y ,
More oxygen Less oxygen Reject oxygenated/
Less carbon More carhon deoxygenated blood
dioxide . dioxide .
More glucose ess glucose Any 2
Less urea More urea
A4a(a) metaghase
(i) | centromere splits/ diides inio twio;
|- sister chromatids separales / pul apart by
spindte fibres o opposite poles,
o) | sperm produced by melosis + haptoid! only one | Do not award any marks if
- sel of chromosomes; ' candidate simply menlions that
. ; mass of DNA in tiver cell is twice
Yiver cell produced by mitosis + diploid/ two sets | that of the sperm celf
of chromosomes/
. (i) | Red blood cell has no nucleus Accept red blood cell has no

chromosome
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ity -

cell with 14 units of DNA has replicated its DNA
1is al interphase / prophase / metaphase
fbefore cylokinesis,

cell with 7 units of DNA has not ungdergone DNA
replication or has just completed cylokinesis;

viing patlem similar lo Amaurs

birds assume # will have an
unpleasant fasle ‘

allow looks similar (0 Amauris

mutation / variation produced
wing patlem similar to Amaun's

these butterfiies not eaten (by
birds)

these butierflies breed of their
genes are passed to the next
generation

do not accept breeds with
Amauds

do not accept idea of inlentional
adaptation

6a

45 %100/ 25000
=0,18%

award mark for cotrect
answer with working

Heat

Allow heat from respiration

any three fromy:

{microorganisms) decay / decompose [ digest /
breakdewn dead organic matter

{breakdown) releases minerals / nutrients / ions /
into sofl + plants absorb these for growth

{microorganismis / respiration) release carbon
dioxide into the air + plants use the carbon
dioxide for photosynthesis

acéept marking points if candidale
uses other terms for
microorganisms

ignofe eat

ignére fbod

7ai

Rate of pholosynihesis increases when CO;
conc. increases from 0to 0.15 %

Above 0,15% CO, , rate of photosynthesis levels
off /becomes constant/ reaches a maxdimum

aii

at CO, conc. below 0,15%,
€O, concentration Is a imiting factor + heace
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increase in CO, conc, leads to an increase in the
rate of PS

at CO; conc. above 0.15%,

fight is 3 limiting factor + hence further increase
in GO, cone, does not resuit in any increase in
the rate of PS

effect: oﬁtygen concenlralion falls

explanation: oxygen is used for respiration
0o photosynthesis, hencs no
oxygen is released from the leaves

YVas
%

more chlorophyll / chloroplasts

allows more photosynthesis /
description

for both marks must refer to moce
at least once

Section B

8a

Allele for red seed coat

(A) ved

.| Offspring's genotype:

Legend for lhé alleles
Parents’phenotype: Red X Red
Parents’ genotype: Rr Rr
Gametes: R r R, r
RR, Rr, Rr,
Offspring's phenotype: red, red, red, orange

Ratlo A red: f orange

mutation

Axes are labelled with unils

Al points plotfed correclly and smooth curve/
best fit curve

Suitable scale

@

46 /200 x 100
=23%

No mark given If working not
shown ’

i)

Amount of waler available / Amount of nutrients
in the soil /Light intensity
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%)

Asexual reproduction does not involve {usion of
gameies/ produces genetically identical ofispring

Self and cross pollinalion both involve sexual
reproduction / fusion of gametes

Gameles are produced through meiosis /
genetically varied

Self-poliination resulls in offspring with some
genetic variation as the gameles come from the
same parent

Cross-polfination results in offspsing with grealer
genetic variation as gametes came from / {raits are
inherted from 2 parents

The more genetically varied the offspring, the better
Ihey are at adapting {0 changing environmental
conditions

Max.

(®)

For adaptation of sperm celf

.

Flagefium for movement of celllo oviduct
Acrosome for digeslion of foliicle celis of the
ovum

Large number of mitochondria for refease of

gnergy from respiration for movement of sperm

Eor adaplation of pollen grain

v

Pollen fube preduces enzymes lo digest -

through styie

Rough surface for insect pollinated flowers +
cling to body of insects

Light/small pollsn grains for wind pollinated
flowers + fo be easily canied by the wind

10
Etthe

v
(3

Less sweal produced

Waler potentia! of bload increases

Less ADH released

less water reabsorbed from kidney tubules back to
blood capillaries .

Max 3 marks
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(b}

Insufin gene cul from Human DNA + use of
restriction enzyme

Plasmid is Isolated and cut + use of same
restriction enzyme

Insulin'gene inserted info Cut plasmid + use of ONA
ligase

Piasmid with the inserled insulin gene is introduced
into bacteria + frealing bacleda with heat /elaclic
shock

%+t

% +¥%

Hheh

%+

{}

Profuse growth of algae In the water blocks sunfight
from reaching the submerged plants

Submerged plants {aif to pholosynthesise and die

Bacleria decompose the dead plants and increase
in numbers

Bacteria usg up the oxygen in the water causing
fish to die due to lack of oxygen

Max 3 marks

10
OR

@M

Inner wall covared wiith 4 thin film of moisture + {o
dissolve oxygen before it diffuses in solution into
plood:

- wallIs very thin/ only one-cell thick + 10 enable
faster diffusion of axygen and carhon dioxide during
gaseous exchange -

(i)

Gland cslls in the epithelilum secrete mucus + traps
dusl and germs in inhated air;

Cilia sweep the mucus fowards the pharynx 1o be
swallowed ;

®

Tar & imitants in fobacco smoke
Paralyse cilia Yining rachea & bronchi
Mucus & dust cannot be removed ! accumulate

Violent coughing to expel mucus & clear air .
passage

Partition walls of alveoli breakdown

& form lacge empty spaces, causing emphysemé.

Surface area for gaseous exchange is reduced
results in breathlessness during exercise







