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1. There are forty questions in this paper. Answer all questions. For each question,
there are four possible answers, A, B, C and D. Choose the one you consider

correct and record your choice in soft pencil on the separate OPTICAL ANSWER
SHEET.

INFORMATION FOR CANDIDATES:

Each correct answer will score one mark. Marks will not be deducted for wrong answers.
Any rough working should be done in this booklet. Your total score for Paper 1 will be the
number of correct answers given.

This question paper consists of 19 printed pages.



Answer ALL guestions.
Choose the most appropriate answer and shade the corresponding letter on the separate
OAS provided.

1. The figure below represents an epithelial cell lining the wall of the small intestine.
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Which of the following correctly identifies the organelles responsible for energy
release and packaging/modifying of materials?

[ Energy Release __|__Packaging/modifying materials |
A 1and 2 N 3 only

B - 4 only ~ 6and7
c __1only | 4and5

D | ___6only ' | 3and 6

2. The diagram below shows four different types of cells. not drawn to scale.

— - — e — —

1 2 ,; 3 [ 4 |

A il ) trachea | “skin |r blood vessel |
B trachea ' blood vessel ‘ vili 1 skin |
C |  skin il _ '_Ezioa-::_l_ vessel _1__ trachea |
D --[__E_I@ vessel skin | __t-r-;-at_:}'-lea 1l u?li_i_ ]



The diagram below shows part of one cell in a leaf.

Which one of the labelled parts A, B, C or D is also found in an animal celi?

The diagram below shows a group of body celis surrounded by tissue fluid.

Body cell

Tissue fluid

Which conditions ensure that body cells take in water?

Concentration of tissue fluid Water potential of cytoplasm in 1
body cells |
A High High -
_l;_- High , . Low .
Cc B Low - High
D Low Low




A pupil treated four identical pieces of potatoes in two stages, as described in the
table below. Which piece of potato will show the largest increase in size afler 3
hours?

Stage 1 Stage 2
A Unboiled Placed in 15% sucrose solution for 3 hours |
B | Boiled in water for 20 mins Placed in distilled water for 3 hours
C | Boiled in water for 20 mins | Placed in 15% sucrose solution for 3 hours |
D Unboiled Placed in distilled water for 3 hours

In the experimental set-up shown below, the tubing acts as a partially permeable
membrane.
P Q R

— Ctalysls
tubing
—1-10% sucrosa
sofution

2% wrows solution

Which one of the following graphs illustrates the likely variations in liquid levels in
tubings Q and R?
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Which one of the following is an energy-rich carbohydrate stored in large quantities
in the cytoplasm of liver and muscle?

A ATP

B Starch

C Protein

D Glycogen

For the same amount of mass, fats has the ability to produce more energy than
carbohydrates. Yet, carbohydrates are always oxidized first to release energy during
strenuous exercise.

Which of the following explains why?

Compared to carbohydrates, _

A fats cannot be stored in storage organs

B fats cannot be converted during anaerobic respiration

C fats take a longer time to be oxidised to release energy

D fats require less oxygen during respiration to release energy

The table below shows an experiment carried out by a student.

Food
Step substance Substance added Result

being tested :
1 W Benedict’s solution Solution remained blue
2 X lodine solution Solution turned blue-black

B 3 X B&nedic“;'-s._ solution Solution remained blue i

4 X Y Z is formed
5 X Y (boiled) A mixture with W is formed
6 | Z Benedict's solution Brick-red ppt observed

Which one of the following shows the correct identities of W, X, Y and 27?

w X [ Y Z
A | Reducing sugar Starch Saliva Starch
B Starch Starch Saliva Reducing sugar
€ |  Starch Saliva Reducing sugar | Reducing sugar
D | Reducing sugar | Reducing sugar Saliva Starch




10. The graph below shows the effect of temperature on the aclivity of amylase.

e

Rate of reaction  min”

(J I 'E : f c
15 30 45 60
Temperature / °C

Based on the graph, some conclusions were drawn:

I.  Amylase is denatured at 0°C

Il. Amylase is most active at 45°C

. Amylase activity slows down at 60°C

IV. Enzyme activity is directly proportional to the rise in temperature

Which of the above statement(s) is/are true about amylase?

A Il only
B land Il
C I, 1L, and 11
D I, W and IV

For Questions 11 and 12, refer to the diagram below which shows the reactions between
different substances.

11.  Which one of the following statements is FALSE?

K is the substrate.

O and P are products of anabolism.

The nature of L remains the same al the end of the reaction.

L contains an active site which is of complementary shape to K.

oOom>

12, What type of reaction is most likely illustrated by the diagram®?

Digestion of starch.

Hydrolysis of lactose.

Formation of cellulose.
Synthesis of organic compounds

oo mre



13.

14.

15.

Which of these is not true about bile?

ocowm>

It is produced by the pancreas.
It contributes to the alkalinity of the small intestines.

It is a mixture of special salls, walter and cholesterol.

It helps to expose a large surface area of lipid for lipase to act on.

The table shows the results of an investigation on the absorption of digested

praducts in the presence and absence of oxygen.

Product of | Absorption in the presence of | Absorption in the absence of
digestion oxygen /arbitrary units oxygen / arbitrary units
Amino acids 6.5 1.5
Fatty acids 3.0 1.9
Glucose 7.6 2.5
Glycerol 4.9 4.7

Which conclusion can be drawn from these results?

oOoOm>E

All products of digestion are absorbed by diffusion anly.

Fatty acids and glycerol are absorbed mainly by diffusion.

Amino acids and glucose are absorbed by active transport only.

All products of digestion are absorbed by both active transport and diffusion

Refer to the diagram which shows parts of the human digestive system.

Organ S

Organ T

Organ U

What does each of the labelled organs (S, T and U) above have in common?

com>rE

All the organs secrete digestive juices.
Protein digestion occurs in all three labelled organs.

Villi are present along the inner walls of all the organs.

All the organs move its content using peristaltic movement.




16.

17.

A grass patch was covered by a piece of plank for 4 days for an event. When the
plank was removed after the event, it was observed that the grass in the covered
region had tumed yellow.

What had caused the grass to change colour?

Lack of light

Lack of water

Lack of magnesium
Lack of carbon dioxide

cowm>»

The diagram shows two cells from a leaf. When the leaf is in the dark. at which point
will the concentration of carbon dioxide be highest?




18.

19.

The following diagram shows that a leafy twig can draw up a column of mercury in a
thin glass tube.

leafy twig

rubber tubing

water-fillad tube:

Which one of the following will lead to the greatest increase in the rate at which the
mercury column is drawn up?

Increase in humidity.

Increase in external environmental temperature.

Increase in external environmental temperature and humidity.

Increase in external environmental temperature and decrease in humidity.

comp»

In an experiment to investigate transpiration, four identical leafy shoots were treated
as follows.

L Upper leaf surfaces covered with water-proof jelly

1. Lower leaf surfaces covered with water-proof jelly
1. Upper and lower leaf surfaces covered with water-proof jelly
V. Untreated

The graph shows the water lost by the four shoots. Which line shows the results for
shoot 1?

Amount
of water
lost




20. Refer to the diagram below which shows an experiment in progress.

Whalt does the apparatus above demonstrate?

A The presence of root pressure.

B The presence of capillary action.

C The presence of transpiration pull.

D The presence of xylem vessel in the plant.

21. Experiments were carried out on plants living in different environments to measure
the size of the leaf stomata at different times of the day. Previous investigations had
shown that plants transpire more water when the size of the stomata is larger.

Which graph best represents a plant living in a dry environment?
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22,

23.

24,

When there is a cut on the skin, which is the correct sequence of involvement of the

blood components in blood clotting?

First * last
A fibrin platelet Red blood cell | fibrinogen
B fibrinogen Red blood cell | platelet fibrin
Cc platelet fibrin fibrinogen Red blood cell
| D platelet fibrinogen fibrin Red blood cell

The following diagram shows a valve in a section of a vein.

Which of the following statements is correct?

In order for the valve to remain open, blood will flow from X to Y.

The valve closes between heartbeats, due to the elasticity of the wall.
Muscles in the wall contract and close the valve, preventing backflow.

The valve is forced open when the blood pressure at Y is greater than at X.

oow>r

Nicotine and carbon monoxide are present in tobacco smoke.

What are their effects on health?

Carbon monoxide
Causes atherosclerosis
Causes emphysema
Causes addiction
Causes lung cancer

Nicotine
Causes addiction
Causes addiction

Increases blood pressure
Paralyses cilia

o0 mrE




25. The diagram below represents the gaseous exchange surface of an aquatic organism
such as a bony fish,

Which conditions would result in the maximum rate of diffusion of oxygen across the
gaseous exchange surface?

Amount of oxygen | Amount of oxygen
dissolved in water | dissolved in plasma | Rate of blood flow

A small __large ) fast
B small large slow
C large small fast
D

large small _ slow



Question 26 and 27 refer to the diagram below, which shows the structure of human
nephron and its associated blood vessels.

1

i i
Y |
i o 5
.. o
:
j I. x

from renal artery

—

to renal vein

g%y

26. At sites 1 and 2, there is movement of glucose between the bload and the fluid
in the nephron. Which of the following correctly states the processes
responsible for the movement of glucose at these two sites?

N Site 1 ] Site 2
A filtration active transport
B diffusion X diffusion
C filtration 0SmMosis
D diffusion active transport

27.  Which of the following correclly states and explains the change in concentration of
fluid in site 3 of a person after a basketball match?

Change in fluid Reason
concentration
A Increase More mineral salts are reabsorbed
B Increase A greater proportion of water is reabsorbed
C Decrease Less mineral salis are reabsorbed
D Decrease A smaller proportion of water is reabsorbed




28. A man is placed in a room where the temperature is controlled at 40°C.
Measurements of his skin temperature and rate of sweating are recorded over a
period of time.
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Which figure would most accurately represent the above situation?

29. During osmoregulation, which one of the following correctly describes the body's
homeostatic response to a large intake of water?

Organ/ Region Hormone Kidney tubule Water ]
Stimulated secreted Action absorption
A hypothalamus less adrenaline absorb less
B hypothalamus less ADH reabsorb less
c kidney more ADH reabsorb more i
D | kidney | more adrenaline | absorb more

30.  Which of the following isfare characteristics of a wind-pollinated flower?

L. anthers with short filaments
Il small smooth pollen grains
1. flowers are small and dull-coloured
V. stigmas are large and protrude out of the flower
A 1 and 2 only
B 1 and 3 only
C 3 and 4 only
D 2, 3 and 4 only



The diagram shows haif a flower.

The fallowing key may be used to identify the plant on which the flower is growing.

1. petals separate from sepals ...........cccoocevvvveen. go 10 2
petals and sepals joined ..........cccceeeviiivriveneninnnn.. plant P
2. flower with four stamens ............ SURR o - 11 | #
flower with more than ft:ur stamens SR « (o I (0 % 1
3. ovaryisastallasitiswide .............cccvvveeveerenennnn. plant R
ovary is taller than itis wide .........ccccocveviviveeen.e..go to 4
4. flower has two petals .. R s PNt S
flower has more than twu petals (USRS o |- 19 | 4

To which plant does the flower belong?

plant P
plant Q
plant R
plant T

ocOoOm>



32.

33.

34.

For questions 32 and 33, refer to the diagram of the male reproductive organs.

Which labelled structure carries sperms but not urine?

OOm>e

o W o

What is the most obvious effect of gonorrhoea on the male reproductive organs?

A

B
C
D

A sore ulcer at 2.

A discharge of pus at 4.

A blockage of the tube at 3.
An increase in urine flow in 1.

In which of the following processes does meiosis occur?

I.
Il
il
V.
V.

oOOm>

The production of red blood cells in the bone marrow
The production of polien grains in the anther lobes

The production of sperms in the testes of mammals

The production of new cells in the liver of mammals

The production of egg cells in the ovule of flowering plants

I and IV only
Il and V only
I, Il and IV only
i, I and V only



35.

36.

The diagram below shows a pair of homologous chromosomes during meiosis. At
which stage does this occur?

A Interphase
B Prophase |
C Anaphase |
D Metaphase |

The figure below shows three generations of a family and their blood group of each
individual.

I ] ———r——2
A AD
| |
O 3—1—4 5 6————7
o AB B A B
[ <4 B i
al s 9 _ 10 11
o B ' AB A

Which individual is most likely to have been adopted?

oOom>
0w



37. The diagram shows the pattern of inheritance of dark hair and red hair in two
families.

Fa 'rﬁit'.r Famih.r 2
. . Dark-haired male

Dark-haired farmale

. & "o ﬁ , H (] i

O Red-haired female

If individuals P and Q marry, wh:r;h prediction can be made about the hair colour of
their children?

A All the children will have red hair.

B All the children will have dark hair.

C Half the children will have dark hair.

D Three quarters of the children will have red hair.

38. A person had blood group AB. What determines this blood group?

Same alleles on same chromosomes.
Different alleles on same chromosomes.
Same alleles on different chromosomes.
Different alleles on different chromosomes.

ooOm>

39. The diagram shows part of a DNA molecule.

D

Which part of the DNA molecule shows a nucleotide?



40. The diagram below illustrates the change that occurs in the frequency of phenotypes
in an insect population over 10 generations.

First generation

Tenih generation

A probable explanation for this change would be that over time there was

a decrease in the mutation rate of gene a

a decrease in the adaptive value of gene a
an increase in the population of this insect

an increase in the adaptive value of gene a

ocomre

END OF PAPER e
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SECTION A (50 marks)
Answer ALL questions in the spaces provided.
1. The effect of temperature on the action of enzyme amylase on starch was
investigated.
Tube A contains starch suspension and amylase kept at 10°C.
Tube B contains starch suspension and amylase kept at 20°C.
Tube C contains starch suspension and amylase kept at 40°C.

Tube D contains starch suspension and boiled amylase kept at 40°C.

The results for tubes A, C and D are shown in Graph 1.1.

10 T TRTTR Tube D
9 ; i : = i
jeags S
8 i i
i i HHER H b
74 S e i S TN
Eﬁ Bt i 'ﬂ‘t! &'Ji -l;; i3cES
o E L1 ‘| _: L
¢ | e
5 it t
g 5 t g ¢ . .-E-: IANER)
= Saet o y
5 : FEEHEE
E 4 e L =k -'
i - i
3 : H it
3 -
ERER
. i HEH
00— : it " Tube C
0 1 2 3 4 5 6 7 a8 9 10
Time {mins)
Graph 1.1

(a) Predict the results of tube B by sketching a line graph on Graph 1.1. [1]



(b)

(c)

(d)

How long did it take the un-boiled enzyme to completely break down the
starch at 40°C?

[1]

What two substances were left in tube C at the end of the experiment?

1

Biological washing powders contain starch-digesting enzymes. What
advice would you give to the consumer on how to obtain the best results
from a biological washing powder? Give a reason to support your advice.

(2]




2. Fig. 2.1 shows the section of the human alimentary canal and some details of
the internal features.

mucosa

suUubmucosa

acircular muscle
= longitudinal muscle
Fig 2.1

(a) State a function of structure A.

(1]

(b) State and explain three adaptations of structure B which allows it to
carry oul its function effectively.

: S _ [3]

(c) Lectins are proteins found in beans that can cause over-secretion of
mucus in structure A. Suggest how this might adversely affect the
function of this section of the human alimentary canal.




3.

The graph below shows the changes in carbon dioxide concentration
measured in a field of grass during a warm day in summer,

(a)

(b)

(c)

(d)

g

Concentration of GOy (p.p.m)

8,

What is the highest concentration of carbon dioxide recorded?

Why is the concentration of carbon dioxide highest between 0000 to
0400 hours? '

Why does the carbon dioxide concentration drop from 0400 to 1200
hours?

A botanist measured the amount of oxygen given out and taken in by
the plant. At one point in the early morning, the grass neither gave out
nor took in oxygen. Identify and explain the reason for this occurrence.

1]

(1

[2]

(]



4. The figure below shows a small part of a circulatory system in the abdominal
cavity in man. The arrows indicate the direction of blood flow.

(if)

Stomach

Small
intestine

MName blood vessels A to C.

A:

G

The person has recently eaten a meal containing protein and
carbohydrates. By using letters only in the diagram, state which of
the blood vessels will contain the highest percentage of:

oxygen:

glucose:

urea: - [3]




(b)

(c)

State one way in which the concentration of glucose of the plasma in
blood vessels A and B will differ after the person has eaten for one day.
Explain how the difference in concentration of the glucose has occurred,

(2]

Suggest how damage to the liver may lead to poor digestion of fats.

[2]




The diagram below shows the model of a nephron. It is used to demonstrate
the how the nephron functions.

A midure of red dye
and coarse sand is
stirred continuously

Rubber tubing

Small pore

Mixture out

(a) Identify the labelled structures in the mammalian body that are
represented by:

Jdr

(b) What is the purpose of tightening the tubing near part H with a screw
clip?

(c) Name one cell type or organic compound in the mammalian body that is
represented by the coarse sand in the mixture present in the reservoir.

[1]

[2]

(1]



(d) In the case of kidney failure, a dialysis machine can be used if no
kKidney donor is found. Outline the key features of a dialysis machine.

[3]




Fig. 6 shows the development of a zygote (L) into a foetus.

Fig. 6

(a) State where structure M would usually be found in the female
reproductive system.

(1]

(b) Describe two developmental processes that occur after N reaches the
uterus that enables it to continue to develop into a foetus.

2]

(c) Describe how the foetus is protected at O.

[2]




Fig 7.1 below shows a pair of homologous chromosomes at Prophase |.

(a)

(b)

(c)

(d)

Define the term homologous chromosomes.

Identify structures A and B.

State two ways in which prophase | of meiosis is different from
prophase in mitosis

State two ways in which genetic variation is introduced in meiosis.

(1]

[1]

[2]

[2]



(e) Explain the functions of meiosis and why it is important.

== - _ _ [2]
(f) Fig 7.2 below shows cells of a root tip undergoing various stages of
mitosis.
Fig 7.2
On the diagram,
(i) circle and label a cell undergoing prophase with a P. [1]

(ii) circle and label a cell undergoing anaphase with an A. [1]



8. DNA is a double-stranded molecule composed of mononucleotides.

(a) In the space below, draw a diagram to show two mononuclectides
joined together in a single strand of DNA (polynucleotide). Use the
symbols shown for each component in your diagram.

Phasphate group O Base l:l

Deoxyribose sugar Q Bond —_—

[2]
(b) (i) Complete Table 8.1 to give the names of the other two bases and
state the percentages of the bases in the given DNA sample.
Table 8.1
Percentage of base Name of base
in DNA sample

30 thymine (T)

20 guanine (G)
- (2]

(i) The given sample of DNA contained 2000 bases. Calculate the
number of thymine bases in the sample of DNA.

[1]

END OF SECTION A wreeeeees .
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SECTION B (30 marks)
Answer THREE questions from this section on the separate writing paper provided.

Question 11 /s the form of an EITHER / OR QUESTION. ONLY ONE PART SHOULD BE
ANSWERED.

Begin each question on a new sheet of writing paper.

9. Table 9.1 shows the relative metabolic rate of mammals in relation to their
mass. Relative metabolic rate is the rate of metabolic activities taking place at
a state of rest.

Table 9.1
Mass(kg) | 30 | 40 | 50 | 60 | 70 80 | 100 | 120
Relative
metabolic| 20 | 16 | 10 9 5 4 2 1
rate ]

(a) Plot on the graph paper provided a graph of relative metabolic mass
against mass (kg). [3]

(b) With reference to the graph, state and explain the relationship between
the basal metabolic rate and the body mass of the mammais. 4]

(c) Explain how mammals regulate their body temperature in a hot climate, [3]



In fruit fly, grey body colour is completely dominant over black body colour,
Three groups of fruit flies A, B and C with grey body colour were crossed in
the following pattern and the following results were obtained.

Use G to represent dominant trait and g to represent the recessive trait.

Resuit
Crogsss Parents Grey-bodied | Black-bodied
flies flies
1 AxC 207 -
2 AxB 158 52
3 BxC 182 "

(a) Identify the possible genotypes of the flies A, B and C respectively.
Explain your answers. [5]

(b) If the flies A are crossed with black-bodied flies, what isfare the
expected genotype/s and phenotypic ratio of the offspring in the cross?
Explain using a genetic cross. [3]

(c) These grey-bodied and black-bodied flies were released in an industrial

city which is heavily polluted with soot particles. Which type of fruit flies
can better survive? Give a reason to support your answer. [2]

15



11.

11.

EITHER

(a)
(b)

(c)

OR

(a)

(b)

Describe the changes in the respiratory system during inhalation.

Describe how the circulatory system and respiratory system enable
muscle cells to carry out activities during exercise.

Explain why the level of oxygen uptake remains high during the 5
minutes immediately after exercise.

Describe and explain how water moves
(i) Into a.root hair cell
(i) From the root hair cell to the xylem.
(iii) From the leaf to the atmosphere.
With reference to a named plant with insect-pollinated flowers and a

named plant with wind-pollinated flowers, compare the structure and
floral parts of the two types of flowers.

e e eeeneee END OF PAPER - -

4]

[4]

[2]

2]
(1]

[4]
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1a_ | Aline between A and C [1] [1] [5]
1b | It took 9 minutes [1] . 1
1ic | Malfose [1/2] ]

Amylase [1/2]

1d |« The enzymes in biological washing powders will work most effectively at | [2]
an optimum temperature [1/2] of about 40°C [1/2] as shown in the graph.

= The temperature should not be high [1/2] as enzymes are denatured by
high temperatures [1/2] as shown in the graph.

Or
= Allow the clothing to be soaked for a while before washing [1]
as time is needed by the enzymes [1/2] to digest the proteins [1/2]




2a

To produce inlestinal juice/ enzymes [1/2]
for digestion of food such as carbohydrates, proteins and fats [1/2)
OR
To absorb digested food [1/2)
into the bloodstream [1/2]

[1]

2b

Any 3 adaptations:
The villi are finger-like projections [1/2] which increase surface area io
volume ratio to absorb digested food more efficiently [1/2]

The epithelial cells of the villi have microvilli [1/2] which further increase
surface area to volume ratio [1/2)

The epithelium of the villi is one-cell thick / the villi has thin walls [1/2] to
enable efficient absorption of food [1/2]

The villi have many blood and lymphatic capillaries [1/2] to carry away
the absorbed food substances / maintaining a concentration gradient for
the absorption of digested food substances [1/2)

Epithelial cells have mitochondria [1/2] to enable active transpnrl of
substances into the capillaries [1/2]
Reject: length of small intestine is long

2c

&)

The presence of mucus might form a layer over the villi / block villi / cover
villi [1/2]

This reduces the surface area available for the absorption of substances
into the blood and lymphatic capillaries [1/2]

Efficiency of absorption of substances into the blood and lymphatic
capillaries may be reduced [1]

[2]

(6] |

3a

410 ppm [1]

]

3b

No photosynthesis occurs as there is no light [1/2)
Only respiration occurs, producing carbon dioxide [1/2]

[1]

3c

As light intensity increases to a maximum (during day time) [1/2]

rate of photosynthesis increases / Rate of photosynthesis is higher than
rate of respiration [1]

using up more carbon dioxide / there is net uptake of carbon dioxide [1/2]

3d

[2]

Rate of photosynthesis is equals to rate of respiration [1/2)
No net movement of oxygen and carbon dioxide gases in and out of plant
[1/72]

(1]

[5]

dai

A: hepatic portal vein [1/2]
B: hepatic vein [1/2)
C: hepatic artery [1/2]

[1.5]

7]

4aii

oxygen: C [1/2]
glucose: A [1/2]
urea: B [1/2]

[1.5]

4b

lower concentration of glucose in blood vessels A [1/2]
no glucose is absorbed by the small intestine [1/2)
higher concentration of glucose in blood vessels B [1/2]
glycogen is broken down into glucose [1/2]

[2]

dc

bile is not produced [1]
no emulsification / slower digestion of fat [1]

[2]




5a

['): Glomerulus [1/2]

|

: Afferent arteriole [1/2]

[1]

5b

The purpose is to reduce the lumen of tubing near H [1/2]

so as lo set up a high pressure in 1 [1]

and enables the small molecules to pass through tubing | at a fast rate
[1/2]

S5c

[2]

Red blood cells / blood plasma proteins [1]

5d

[1]

The dialysis fluid contains the same concentration of essential
substances [1/2] (such as mineral salts) as the blood to ensure that
essential substances are not lost / diffuse out of blood [1/2]

Dialysis fluid does not contain metabolic waste products such as urea
[1/2] to ensure a contentration gradient [1/2] for the waste products to
diffuse out of the blood into the dialysis fluid.

The tubing is narrow, long and coiled [1/2] to increase surface area to
volume ratio / speed up rate of exchange of substances between blood
and dialysis fluid [1/2]

OR

The direction of blood flow is opposite to the flow of dialysis fluid
[1/2] to maintain the concentration gradient for removal of waste products
from blood [1/2] i

Any 3 points

[31

7 |

Ga

oviduct/Fallopian tube [1]

| [1])

6b

Implantation / attaches to lining (endometrium) of uterus [1]
forming placenta [1]

[2]

6c

L

Enclosed in the amniotic sac with aminotic fluid [1]
thus protecting it from mechanical injury [1/2]
and it absorbs shock [1/2]

[2]

[5]

7a

Pair of chromosomes that carry the same order of genes [1/2)
have the same length / shape /size [1/2]

1]

o

: centromere [1/2]

chromatid [1/2]

[1]

7c

llwh.t

Mo pairing up of homolegous chromosomes for mitosis [1]
Mo crossing over for mitosis [1]

[2]

7d

Any 2 points:

Crossing over [1/2] of homologous chromosomes [1/2] OR chiasmata
formation [1/2] during prophase | [1/2]

Random arrangement of chromosomes [1/2] during metaphase | and |l
[1/2] {Just stating Law of independent assortment [1/2])

Chromosomes assort randomly into two gametes [1/2] which have an
equal chance of fertilizing to form a zygote [1/2]. (Just stating Lawof
independent segregation [1/2])

[2]

Produce haploid gamete / cell [1/2]

Restore the diploid no. of chromosomes in zygote during fertilization [1/2)
Results in genetic variation [1/2)

Increase chance of survival of species [1/2]

21

[10]




[2]

7
Tfii
i!
= _
| 8a B N - -
|
Nucleotide o
1m for correctly drawing one nucleotide
| 1m for drawing two nucleotides joined together
8b | percentage of base | name of base
l___in DNA sample (R S
thymine (T)
’__ N B ___guanine (G)
[ 20 [112] ' cytosine (C) [1/2]
i J___ 30 [1/2] adenine (A) [1/2]
8¢ | 30% of 2000 bases = 600 thymine bases )

m 1

|
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9b

(i)

The greater the body mass, the lower the basal metabolic rale [1]

[1]

(i) |

Ld
L

Greater mass means decreased surface area: volume ratio [1]
This causes less heat to be lost [1]

Hence the metabolism at rest does not need to be high to maintain
its body temperature [1]

OR

smaller mass means increased surface area: volume ratio [1]

This causes more heat o be lost [1]

Hence the metabolism at rest needs to be high to maintain its body
temperature [1]

9c¢

Ma

X [3]

A rise in blood temperature activates the hypothalamus to send out
nerve impulses to different parts of the body [1/2]

Arterioles in skin dilate while shunt vessels constricts [1/2]

to allow more blood to flow through the capillaries in the skin; [1/2)
Increased production of sweat to lose heat [1/2] =

By latent heat of vaporization

Rapid breathing [1/2]

Metabolic rate slows down [1/2]

Hair erector muscles relax [ hair flaltens [1/2]

[3]

Bl

[10]




. @

Pollution with soot particles release black and dense smoke [1/2]
grey bodied flies will be easily spotted by their predators [1/2]

10a | Assume dominant allele as G (grey bodied) and recessive allele as g (black [ [5] | [10]
bodied);
* A -Ggor heterozygous dominant [1/2]
* B - Gg or heterozygous dominant [1/2]
* C -GG or homozygous dominant [1/2]
EITHER
» When A (or B) crosses with C, offspring with homozygous dominant
(GG) [1/2]
» and heterozygous dominant (Gg) will be produced [1/2]
+ only grey bodied flies can be produced [1/2]
* When A crosses with B, possible genolypes are
« GG [1/2]
« Ggand [1/2]
+ 9g[1/2]
* Dblack bodied flies and grey bodied flies are produced [1/2]
OR
Using table lo show genetic crosses 2,0 =
A - C
Parents phenotype Grey Grey
Parents genotype Gg GG [1/2)
Gametes G g G G
F1 genotype / GG GG Gg Gg | [1/2]
crossing over
F1 phenotypic ratio Grey Grey Grey Grey [1/2]
Ratio All Grey T
A B
 Parents phenotype Grey Grey
Parents genotype Gg Gg [1/2]
Gametes G g G q
F1 genotype | GG Gg Gg gg [1/2]
crossing over
F1 phenotypic ratio Grery Grey Grey Black [1/2]
Ratio 3 grey - 1 black [1/2]
10b A Black bodied [3]
Parents phenotype Grey black [1/2]
Parents genotype Gg o] [172]
Gametes G q g g | [12]
F1 genotype [ Gg Gg ag ag [1/2]
crossing over ]
F1 phenotype Grey Grey Black Black | [1/2]
F1 phenotypic ratio 1 grey : 1 black / [1/2]
50% grey: 50% black
10¢ black bodied flies [1] [2] 1

b

b




11

EITHER

The diaphragm coniracts and flattens [1/2]

The external intercostals muscles contract [1/2)
while the internal intercostals muscles relax [1/2)
Ribs move upwards and outwards [1/2)

Volume of thoracic cavity increases [1/2]

Air pressure in the lungs causes them to expand to fill up the enlarged
space in the thorax [1/2)

Air pressure inside lungs decreases [1/2]

Air rushes into the lungs due to the high atmospheric pressure [1/2]

[4]

During exercise the heart rate increases [1/2]

to pump more blood into the muscles [1/2]

This provides more oxygen [1/2] and glucose to the muscles [1/2]
and takes away carbon dioxide more quickly [1/2]

Breathing rate increases to [1/2]

increase uptake of oxygen [1/2]

and removal of carbon dioxide [1/2]

® s s BB & 8 % 8 B B |8 @&

[4]

To provide sufficient oxygen to repay the oxygen debt [1/2]

This happens_in the muscles [1/2]

Lactic acid is removed from the muscles and transported to the liver [1/2]
In the liver, lactic acid is oxidised to produce energy to convert remaining
lactic acid o glucose [1/2]

[2]

[10]

OR

(i) |« The cell sap in the root hair cell is concentrated [ have lower water

potential than the soil solution (reject water concentration) [1]
* Water enters rool hair cell by osmosis [1]

[2]

(i} |« The root hair cell is more dilute / has higher water potential than

the inner cell [1/2]
* hence water enters by osmosis into inner cells, and continues till
reach xylem vessels [1/2]

]

(iii) |« Inspongy mesophyll cells water moves out by osmosis (reject

palisade) [1]
» and forms thin layer of moisture on cell surface [1]
» water evaporates into intercellular air spaces [1/2]
« _waler vapour diffuses out of leaf + through stomata [1/2)

[3]

Plant with insect-pollinated flower: Clitoria (accept other valid examples)
[1/2]

Plant with wind-pollinated flower: ishaemum muticum (accept other valid
examples) [1/2]

Differences between the Clitoria & Ischaemum muticum: =
Any 3 comparisons — 1/2 m for each correct comparison for each flower

Clitoria Ischaemum muticum:
large, conspicuous blue petals No petals / small dull 1]
flowering glumes
Nectar quides present No nectar guides [1]
MNectar present Absence of nectar 1
Stigma is enclosed within flower Sligma is pendulous (1]
Not feathery, small stigma Feathery, large stigma 1
Stamen enclosed within flower / long, thin and pendulous [1]

not pendulous

[4]

[10]
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1. The graph below shows the activation energy of an enzyme-catalysed
reaction and the same reaction without a catalyst. Which of the following
shows the activation energy of the uncatalysed reaction?

energy ¥
Ty
S products %
reaction )
A X+Y-Z
B AT L=
G ¥4y
D Y+2Z

2. The graph represents the changes in the quantity of DNA present in one
nucleus at different stages in the life cycle of a mammal. Which stage takes
place at X?

). 4

4] fertitisation 1
ONA content  3-
{arbitrary unils ;

1- eqg

tirme -

A interphase
B metaphase
- prophase
D telophase



3. At which stage of mitosis do these events occur?

| centromeres separate | spiralisation and condensation of DNA |
A anaphase interphase
B anaphase prophase |
C metaphase interphase
D metaphase telophase

4. The diagram shows part of a DNA molecule.

How many hydrogen bonds are involved in holding these strands of DNA

together?

UOmre
H OO

3. There is less oxygen at high altitude compared to ground level. Which is a

correct description and reason for the response of the body to high altitude?

Description

Reason

A | more red blood cells

because haemoglobin breaks
down more rapidly

B | red blood cells have genes
switched on

so red blood cells produte more
haemoglobin

C | fewer red blood cells

to compensate for an increase in
oxygen unloading in tissues

D | more red blood cells

so more red blood cells are
produced to carry more
haemoglobin




6. What events occur during the contraction of the left ventricle?

A | The bicuspid valve opens and semilunar valve in the acrta opens.

B | The bicuspid valve closes and semilunar valve in the aorta closes.

C | The pressure in the left atrium becomes greater than in the left
ventricle.

D | The pressure in the left ventricle becomes greater than the
pressure in the aorta.

7. Blood and tissue fluid has different composition. Which row shows the
composition of tissue fluid?

contains red | contains water | contains antibodies contains
blood cells lipids
A X R y v
B V V v X
C A y X V
D X ] V

8. Which of the following processes are involved in transport in phloem?

1. diffusion
2. active transport
3. osmosis

1,2and 3
1 and 2 anly

1 and 3 only
2 and 3 only

ol O @ B




9. The graph shows the results of measuring the concentration of sucrose in
the xylem, phioem and leaves of a plant during 24 hours.

Which conclusion can be drawn from these resulis?

F 5
phioem
sUCTose

concentration leaves

| I

0600 1200 1800 0000
time of day
A Osmosis moves water from the xylem to the phloem.

Sucrose is actively transported into the phloem from the leaves.

B
C Sucrose is moved in both directions in the phloem.
D

Aylem lissue uses sucrose as a source of energy.

10. The breakdown of hydrogen peroxide to water and oxygen is catalysed by
the enzyme catalase. In an investigation of the effect of pH on the rate
of reaction of catalase, potato cubes were added to hydrogen peroxide.
Which dependent variable should be recorded?

the change in mass of the potalo after a given time

the pH of the solution at regular time intervals

the number of potato cubes added at the start

O O @W >

the volume of oxygen given off at regular time intervals




11. The diagram represents the movement of water through a plant.

Which row identifies the processes involved during the stage of water

movement shown?

cohesion and transpiration OSMmosis
adhesion
A 1 2 3
B 3 i 1 2
C T 1 3
D 2 i 3 1




12. Anhydrous cobalt chloride paper which is placed against the lower surface

and upper surface of a leaf, has faster change of colour an the lower surface.
This shows that ____

transpiration takes place through the stomata.
there are more stomata on the upper surface of the leaf.
there are more stomata on the lower surface of the leaf.

o o ® F

the rate of transpiration is faster on the lower surface of the leaf than the
upper surface of the leaf.

13. A graph shows changes in a person's heart rate over A period of 45
minutes. The sequence of events involves:

+ waiting in a queue

« entering a sports stadium
= seeing a goal scored

» relaxing during half time

Which graph shows this sequence of events?

A B
165 165 -
pulso rabe pulse rate
{Baalsfmin) {beatsdmin}
65+ 65
] 1.5 i 45 (1] !IE ah 4:5
Eme in minules ma inminulas
c o
185 — 105
puse ras pulse rate
[Brsints f min) {Boots! min)
a5 —_— B5
0 15 30 45 0 15 45

1 i minubas lirme i minutes



14. What is an example of excretion?

L= o v

Removal of carbon dioxide from the lungs
Release of adrenaline from the adrenal glands
Removal of digested food from the duodenum
Removal of faeces from the alimentary canal

For questions 15 and 186, refer to the bar graph below which shows the rate

of blood flow in four parts of the body when the body is in different states of

activity.

R E A
= [
0T : (11
OHt Key -
- t—r -
. at rest 1]
1 -
|; light exercise .
= 200 E
R strenuous exercise EE
= L] . o
=
=

100

i
Fll

rate of blood flow in body tssues

1111

B

B C D

15. Which group of bars represernits the small intestines?

16. The group of three bars labelled A may possibly represent all of

the following EXCEPT

A
B
C

heart
muscles
lungs
bladder



17. The graph below shows the depth of breathing in a person before a

period of intense exercise.

volume of air
in lungs
during
breathing/
dm?

2.5 A

Which graph will show the depth of breathing of the same person

immediately afler the period of intense exercise?

A
25
volume of gk in 2.0
lungs dur
treathing fdm® 15
104 T ]
0 i a
time /5
L3
25
volume of ar in - 2.0
lurps during
breathing/dm? 15
1.0+ : 1
] 4 a
tima s

volumna of ar in
kngs during
treathing fidm?®

B
25
20
15
10+ T i
L] 4 2]
tima /s
I
25
20
15
104 T
] 4 g
time /s



18. The diagram below shows the structure of a nephron.

b

Which region of the nephron has cells with the greatest number of
mitochondria?

O O m >
=W N =

19. Samples of blood from the renal artery and the renal vein are analysed,
What does the blood in the renal artery contain, in comparison with the
blood in the renal vein?

A less carbon dioxide and more urea
B more carbon dioxide and less urea
C less oxygen and more urea

D more oxygen and less urea



20. Which identifies the receptor, central nervous system and effector?

central nervous
receptor effector
system

A at end of motor includes brain muscle
neurone

B at end of sensory includes islets of gland
neurone Langerhans -

C at end of sensory includes spinal at end of motor
neurone cord neurone

D at end of motor includes relay at end of sensory
neurone neurcanezs neurone

21. Which one of the following parts of the eye causes the greatesl refraction

of light?

A Aqueous humour
E Comea

C Lens

D Vitreous humour

22. A boy was looking at a distant aeroplane in the sky. What happens when

he looked down to check the time on his wrist watch?

ciliary suspensory | pull onthe | lens shape
muscle ligaments lens
A contracts loose less MOre Convex
B. contracts loose more more convex
C. relaxes tight more less convex
D. relaxes tight less less convex




23. The graphs show the concentrations of glucose and insulin in the blood
of a healthy person. Which graph shows the changes expected after a
meal containing starch?

key
—— glucoss
= — = - inlfin
A B
concentration concantralion
in blood in blood
% - pES
0 - 0 —
O time after sating meal 0 tme alter eating mea!
L+ o
|
concaniaton concentration
In bload in blood
] i =
LY -
v 0 s

0 fime atter sating meal O time atter eating meal

24. The diagram shows a fetus in the uterus.

Which statement is true?

A The part labelled 1 prevents nicotine and alcohol from diffusing to the fetus.
The part labelled 2 spreads pressure evenly around the fetus.
The part labelled 3 provides oxygen and nutrients for the fetus.

O 0O m

The part labelled 4 holds the fetus in place in the uterus.



25, New plants may be grown from groups of cells that are taken from other

plant parts. The diagram shows part of plant X.

From which structure will cell samples grow into new plants that are genetically
identical to plant X?

26. The diagram shows part of the male urinary and reproductive systems

in side view. What is transported in the tubes labelled 1, 2, 3 and 47

1 2 3 -4
A. | sperm only sperm and urine only urine only
urine
B. | sperm and urine only sperm and sperm only
urine urine
C. | urine only sperm and sperm only urine only
urine
D. | urine only urine only sperm and sperm only
urine




27. Which of the following correctly describes pollen grains and sperms?

A  They are motile.

B They can fertilize the egg and produce the zygote.
C They only contain the male nucleus.

D They both carry the ¥ chromosome.

28. In which of the following parts of a flowering plant would meiosis take
place?

Anthers
Germinating seed
Pollen tube

o 0O o >

Stigma

29. An alternate form of a gene is known as

A genotype
B a variant
C phenotype
D an allele

30. Which of the following is not an example of continuous variation?

A Height

B  Skin colour

C Intelligence

D Colour-blindness

31. Which structure is most responsible for maintaining cell homeostasis?

Cell wall

Cytoplasm
Mitochondria

Flasma membrane

oo o >



For questions 32 and 33, refer to the case study below.
Snuppy was the first dog to be cloned. He was clened by a team of scientists

in South Korea. The diagram shows how Snuppy was cloned using a nucleus

extracted from Afghan.

s Fda

Afghan “Snuppy

enucleated donor
eqgn cels

nucleus containing

PNA surrogate cloned puppy

carnying Snuppy formed
embroyo
developed

Afghan

32. The nucleus used to make Snuppy was from

A Alghan’s sperm cell

B the puppy's stem cell
C the Afghan’s skin cell
D

the donor egg cell



33. Which statement is true of the case study on Snuppy?

A Snuppy is genetically identical to the surrogate mother.

B Snuppy is genetically identical to the donor of the enucleated cell,
C  Snuppy is genetically identical to the Afghan.
D

Snuppy is not genetically identical to the Afghan or the surrogate
mother.

34. Which of the following features is always true about the trophic
levels of an ecosystem?

The higher the trophic level, the more the energy they need.
The higher the trophic level, the bigger the size of the organisms.

The lower the trophic level, the bigger the number of organisms.
The lower the trophic level, the more the biomass.

L5 R o B v s -

35. The following shows four types of pollutants.

S. Domestic waste
T. Agriculture waste
U. Industry waste
V. Qil spill

Which of the above pollutants contribute to water pollution?

A Tand U only
B S UandVonly
C T.UandV only
D § T, UandV



36. Which of the following steps can reduce the problem of pollution?

Recycling paper, aluminium tins and glasswares.
Using unleaded petrol

Producing charcoal as a source of fuel

PPl I8 b

Destroying pests by using pesticides.

1 and 2 only
2 and 4 only
1, 2 and 3 only
1, 3 and 4 only

oo w >

37. Two food chains are shown below, Which diagram is a pyramid of energy
representing both food chains?

ree — aphid — insectivorous bird — bird of prey

phytoplanklon — zooplankton — plankion-feeding fish — camivorous fish

trophic level B trophic level
4 4
[ ] 3 3
2 2
1 [ l 1

traphic level o trophic level
4 ] | 4
3 3
| | =2 2
[ | 1 1

38. The following are effects of euthrophication except

O m>

excessive algae growth that prevents light penetration

organic fertilizers being introduced through run — offs from farms
high rate of reproduction of microorganisms

oxygen is used up rapidly




39. The Earth would be capable of sustaining the world human population if
farmland was used to grow vegetable and cereal crops only. Why can vegetable
and cereal crops feed more people than farming cattle for beef?

Cattle needs more room than plants to grow.

Catile needs to use some energy to keep them warm.
Plants take more time to grow than cattle.

Plants can be genetically modified but cattle cannot.

OO W >

40. Crops can be genetically modified to contain vitamins. A concern about
this is that genetically modified crops

need special conditions in which to arow

will be more easily destroyed by pests

may have a detrimental effect on the food chain
have litle or no benefit to humans or animals

0O wm >
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Section A
Answer all questions in this section,
Write your answers in the spaces provided.

1. Fig 1.1 shows par of a transverse section through a mammalian fleum.

T G
::_Pinm::.ﬂ;lc

vesicles

—D
Draweng of electranmicrograph of
part of structure B
Fig 1.1
{a) Label structures A to D. [2m]

A: ~
B :
C: B
D

(b) With reference to structures A to D, describe any two features shown in the
diagram above and explain how they enable the ileum to carry out its function of
absorption. [2m]




lc)

(i)

Fig 1.2 shows an experiment to investigate the uptake of glucose by the villl,

Two leak-proof bags were set up.

One bag was made from artificial partially permeable membrane (Visking tubing).
The other bag was made from a piece of small intestine containing living cells, with
its inner surface inside the bag.

The bags were filled with equal volumes of a dilute glucose solution.

The bags were suspended in the same glucose solution for two hours.

After two hours, the volumes of the bags were measured and the contents were
tested for the concentration of glucose,

— " b glass rod to
beaker ] support bags

dilute gl:fcose } | dilule glucose solution

solution inside =~ = maintained at 37 °C

bags =y
10cm length of artificial —__ | | 10 ¢m length of small
partially permeable intestine containing
membrane {Visking lubing) living cells

e iy
. Fig1.2

Inside the bag made from small intestine the volume and concentration of the
glucose solution decreased. There were no changes to the volume and
concentration in the Visking tubing bag.

State and explain the process responsible for the decrease in the glucose
concentration in the bag made from small intestine. {Z2m]




(i)  After 2 hours there was lesser water in the bag made from the small intestine.
The volume of water in the bag made from the small intestine decreased, but the
volume in the bag made from Visking tubing did not change. Explain why. [2m]

[Total: 8m]

2, Fig 2.1 shows part of a transverse section of a leaf.




(@) Identify structure Q and describe how it is adapted to transport water. [2m]
Structure Q:

(b) Water vapour formed in the leaf is eventually lost to the environment.
Clearly outline the pathway of water out of the leaf to R by drawing arrows on the
diagram. ' [1m]

{c) Fig 2.2 shows a comparison of water vapour loss by a plant growing in damp soil
and a plant growing in dry soil,

tE T u
L
12 . Cplant in damp soil
water vapour n S
loss/arbitary : .
units .
B ]
j -,
N y .‘
x By . &
4 e ]
. plant in dry soil e s
K
: 3
0
08:00 10:00 12:00 14:00 16:00 18:00 20:00
tirne of day

Fig 2.2 -

o



(i) Explain the rise in the rate of water vapour loss between 08:00 and 10:00 by the
plant in damp soil, [3m]

(i} Suggest why the rate of water vapour loss from the plant in dry soil decreased during

the same period of time. [2m]

[Total: 8m]



In an investigation, clamping the artery, as shown in Fig 3.1, prevented the blood flow
in the hepatic artery of a small mammal.

f

Hepatic Vein

Liver Clamp

“Hepatic Arery

Hepatic Portal Vein §
= Direction of blood flow

Fig 3.1

The rate of blood flow and the concentration of glucose in the blood of the hepatic
portal vein and hepatic vein were then measured at 15-minute intervals. Insulin was

injected into the blood at 35 minutes and adrenaline was injected into the blood at 65
minutes. The results are shown in Table 3.1,

Time Rate ;.'-f FIO’;I'-' G[ucu!'}&mc; r;?-:gtm“un
| et f'om™ min Hepatic Portal Vein Hepatic Vein |
: 0 154 1020 1060
15 151 1010 .| MR
30 148 1030 1070 |
= ervE s Insalninjested ST - dmien sl R e
a5 145 940 720
60 144 a70 780
gt Adrenalineinjeeted . - 0o o e
75 74 1070 w ) 1270
90 B2 1060 1190
105 126 1040 1110

Table 3.1



(a) Between 0 and 30 minutes, the concentration of glucose in the hepatic vein was

slightly higher than that in the hepatic portal vein. Suggest a possible reason for this
dala. [2m]

(b} Explain the effect of insulin on the concentration of glucose in the blood in the _
hepatic vein. [2rn)

(c) The effect of insulin on the glucose concentration in the hepatic vein was greater

than its effect on the glucose concentration in the hepatic portal vein. Suggest an
explanation for this. [2m]

(d) Adrenaline has a similar effect to that of exercise on the rate of blood flow in the
body. Explain how adrenaline caused a fall in the rate of blood flow in the hepatic
portal vein between 60 and 75 minutes, = EE [1m]

[Total: Tm]



4.

(a)

(b)

A healthy kidney controls the excretion of urea and other waste products of
metabolism from the blood.

Aftar kidﬁay failure there are two possible treatments: dialysis or a kidney transplant.
Fig 4.1 shows how blood and dialysis fluids move through a dialysis machine.

patient’s
arm

Fig 4.1

The dialysis fluid is first warmed up to about 37°C before the patient’s blood enters
the dialysis machine. Explain why it is necessary to do this, [1m]

Describe and explain how the dialysis machine is able to remove unwanted urea from
the patient's blood. [2m]




(c) The time taken for each treatment is found to be rather long and causes suffering for
the patients.
Suggest a modification to the dialysis machine to shorten the time of treatment. [2m]

(d) _Fig 4.2 shows the effect of countercurrent flow (in the opposite direction), rather than
parallel flow (in the same direction), of dialysis fiuid on the percentage of urea in the
patient’s blood at different distances along the dialysis tubing.

A L l J';L
§ 100 7 ]
E
7]
=
o 80
g i k
-] v
= &0 I o :
8 »
=] bey
L] e
40 P
2 .
g 1] Bl 0 i . <t "-dﬁ
a 20 : e #
- Iz ; ; . |
C. i | i § L
start _ 2 end
distance along the dialysis tubing/cm

Fig 4.2
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(i)

(i)

(iif}

From the graph, what percenlage of urea is removed from the blood at the end of
dialysis? [1m]

Suggest why countercurrent flow is more efficient for the removal of urea than paraliel
flow? [2m]

By using a straight line ( ) for blood flow and a dashed line (
dialysis fluid, sketch the possible graph to show the concentrations of urea in the
patient’s blood and dialysis fluid for parallel flow on the graph below,  [2m]

) for the flow of

§ 100

E

.E L

=%

'§ 80

a ] — i

- 60

g

"E -

E 40

4 20 T I} ; 17 i
start end

distance along the dialysis tubing/cm

[Total: 10m])
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Fig 5.1 shows a vertical section through a flower of soybean, Glycine max, following
self-pollination. Fig 5.2 shows part of the section at a higher magnification.

stigma

Fig 5.1

Fig5.2 2

12



{a) MName the parts labeled A to C shown in Figs 5.1 and 5.2, [3m]
A
B:
c:

(b) Explain the advantages and disadvantages of self-poliination for flowering plants,

such as soybean. [4m]
Advantages:
Disadvantages:

[Total: 7m]

13



B. Fig 6.1 shows 3 species of zebra.

—

Equus burchelif

il

)
LA

i

i

Equus zebra



{a) Studies have shown that the hotter the environment, the more stripes the zebras
have.

(i) State the type of variation that would result in different number of stripes, [1m)]

(i) From Fig 6.1, suggest which species of zebra lives in the hottest environmeant.
[1m]

(b) Tsetse flies attack animals with short fur, sucking their blood and spreading diseases.
Scientists have discovered that zebras with more horizontal stripes attract fewer
Isetse flies.

Describe how a species of zebra could gradually develop more horizontal stripes.
[3m]

15



{c) Fig 6.2 shows some molecules involved in the synthesis of the protein responsible
for the production of the black pigment in zebras.

Amino acid

r tRNA

Translaton 6 € A A U 6 & U u-
I ™
Transcription |
I
Fig 6.2
Complete the figure above to show [Z2m]

(i} the bases on the DNA strand from which the mRNA was transcribed;
(i) the bases forming the anticodons of the tRNA molecules.

16



{d) Occasionally, zebras that are born are almost completely black. The change in

appearance is the result of mutation.

Figure 6.3 shows the effect of this mutation of the DNA on the base sequence of the
mRNA. The table shows the mRNA codons for three amino acids.

A U G G

u u

G C A
Original mRNA I_L] ‘ ' ‘

) G
Mutation | J

(i)  Define the term mutation,

Amino acid | mRNA codon
methionine AUG
valine GuUC
GUU
alanine GCA
GCC
GCU
[1m]

(i) Expiain how the mutation in Fig 6.3 may affect the polypeptide for this section of the

DNA.

[2m]

17

-[Total: 10m]




Section B
Answer three questions.
Question 9 is in the form of an Either / Or question. Only one part should be answered.

7. In a seres of observations, Adrian, with one eye covered, looked at a moving object
whilst the degree of curvature (convexily) of the lens of the uncovered eye was

continuously recorded. Table 7.1 below shows the results,

18

Time/seconds 0 1 2 3 ) 5 6 7 B
Degree of curvature of
. 1.00( 2.40| 3.80| 3.80| 3.80| 1.00| 275| 1.90| 1.05
lens (arbituary units) I
Table 7.1



Detach this section (pages 19 to 26) and submit it separately.
Secondary 4E Biology Preliminary Examination {2) 2012 — Section B

Mame of Candidate

Class

Serial No

(a)(i) Plot a graph of the results to show how the curvature of Adrian's lens changed with

time.

[4m]

19




(i) Describe and explain the changes in the curvature of Adrian's lens in refation to the
movement of the object, from 0 seconds to 5 seconds. [3m]

(b) Describe the changes in the eye that allow the lens to change in curvature from 6
seconds to 8 seconds, [3m)

[Total: 10m]

20



8.  Marine conservationisls are concerned that fish stocks in the sea are decreasing.
Drastic measures will have to be taken to siop the extinction of many fish species.
Fig 8.1 shows a marine food web. Tuna are large camivorous fish that are an
important human food. Dolphins may be caught in fishermen's nets and die.

51 " fishing boat
T4 tuna f dalphins

trophic srmall carnimr?/s< I
level 0 fish squid

24 herbivorous fish zooplankton

phntosynthu_aﬁc p'hutns}rntheﬂu
1= algae growing plankt
on reels ankion
Fig 8.1

(2) Nutrients are recycled in ecosystems but energy is not recycled.
Explain why there are no more than four trophic levels in the ecosystem shown in
Fig. 8.1. [3m]

21



{(b)  Explain why it is more energy efficient for humans to cat herbivorous fish rather than
tuna. [3m]

(c) Explain why it is necessary to conserve animals, such as tuna and dolphins, which
are at trophic level 4. [4m]

[Total: 10m)

22



8 EITHER

(a)

The familiar orange-pink colour of salmon (a type of fish) flesh is due to a gene that
allows salmon to process carotene found in its crustacean and plankion diet. In the
wild, about 1 in 20 salmon are white fleshed. White flesh in salmon is a recessive
trait.

An crange-pink fleshed salmon was crossed with a white-fleshed salmon. Of the
2500 hatched eggs, about half were crange-pink fleshed while the rest were while
fleshed,

What is the genctype of the parent that is orange-pink fleshed? Explain your answer

with the help of a clearly labeled genelic diagram and a suitable letter symbol to
represent the flesh colour of salmon. [4m]

23



(b) Scientists have genetically modified salmon to grow faster. They have taken a gene
from the ocean pout (another species of fish) and inserted it into the salmon. The
pout gene permanently ‘switches on' the salmon gene to make growth hormone,
allowing the salmon to grow all year round instead of only in spring and summer. The
resulting (GM) salmon grows to maturity in 18 months instead of 2 yvears and
appears to be larger than its wild-type counterparts.

() Outline the procedure by which scientists combine the ocean pout gene with a
bacterial plasmid to form a recombinant DNA which is produced into bacterial cells.
[4m]

(i) Environmentalists claim that genetically modified salmon can harm the ecosystem.
Suggest an effect on the ecosystem if GM salmon are introduced into the wild. [2m)]

[Total: 10m)

24



9 OR

(a)

Cystic fibrosis is an inherited disorder in humans in which an important protein is not
produced. This protein is responsible for preventing the accumulation of thick and
slicky mucus in the breathing tubes.

The allele which causes cysfic fibrosis is recessive to the normal allele (N).

Draw a genetic diagram to show if it is possible for a healthy man and a woman who
is a carrier to produce a baby with cystic fibrosis. |dentify the phenotypes of the
children. ' [4m]

25



(b) Suggest how the build up of sticky mucus in the breathing tubes would affect a
sufferer of cystic fibrosis. [3m]

(c)  Cystic fibrosis may also cause the pancreatic duct to become blocked by mucus.

Suggest 2 effects of cystic fibrosis as a result of this and how these may affect
health. [3m]

[Total; 10m]

End of Paper
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Sec 4 Exp Bio
Prelim 2 2012 Ans Scheme

Section A

1fa) A:lacteal
B: epithelium
C: microvilli

D: mitochondria [1/2m each - max 2)

(b) - presence of numerous mitochondria (D) to provide energy for active
transport for the absorption of nutrients.
- epithelium (B) is one cell thick to allow for faster diffusion of nutirents.
- microvilli {C) increases surface area for faster diffusion of nutrients.

[any 2, 2m]

(c)(i) active transport [1m]
glucose molecules were transported against conc gradient [1m)
glucose was used up during respiration to release energy [1m]

[any 2, 2m]

(ii) small intestine
glucose, taken up by cells / moved outside bag
lower water potential outside bag
water, moves out of bag

by osmosis

Visking tubing
no difference in water potential
no (net), osmosis of water ; R 'no diffusion’

{1/2m each; max 2m]



2(a)

(b)

(c)(i)

(if)

Q - xylem [1m]
Hollow, with no protoplasm/ cross walls [1/2m]

Allow the smooth transport of water [1/2m)]

Between 0800 and 1000,

temperature of environment increases [ % m)|

increased loss of water vapour/transpiration [ % m]
increase in light intensity, guard cells photosynthesise [ % m]
glucose is produced, lowering water potential of cell [ %2 m]
water enters guard cells by osmosis [ ¥ m)

guard cells are turgid, opening stomata [ % m)|

increased loss of water vapour/transpiration

plant is unable to replace water loss [ % m|
plant loses turgidity/ wilts [ % m]

guard cells become flaccid [ % m)|

stomata closes [ % m]

decreased water vapour loss



3(a)

(b)

(c)

(d)

4(a)

(b]

(c)

breakdown of glycogen to glucose in the liver [1m)]
glucose is transported out of the liver via hepatic vein [1m]
little glucose from the gut; in between meals[1m]

[max 2m]

Insulin causes uptake of glucose by the liver[1]

Glucose is either converted to glycogen; respired offf1)

Insulin nht}r affects the liver cells and/or muscle cel]s[ﬂ.

Changes in the glucose concéntration can be detected in the hepatic vein that
carries blood from the liver [1/2m]

Instead of the hepatic portal vein which carries blood towards the liver
only[1,/2m]

Constriction of the arteries in the gut [1/2m]
Dilation of arteries in the muscles during exercise. [1/2m]
Therefore, the blood from the put entering the hepatic portal vein would

decrease,

prevent heat loss [1/2m]

from patient’s blood to the dialysis fluid [1/2m)]

Dialysis fluid does not contain any urea [1/2m)]
Cone grad btw blood and fluid [1/2m]
Urea diffuses [1/2m] out of blood into fluid [1/2m)

Increase the no. of coils of dialysis tubing [1m]

increase 5A to V ratio to increase rate of exchange of urea [1m])

(d)(i) 80%



(i)  Never reach equilibrium between the blood and fluid [1m]

Conc grad always maintained to allow constant removal of urea [1m]

(iii) 2m
E 100 x
£ a0
:
3 60
3
& 40
£
P«
W} ] LE y 1T -_IF- L
start il
distance along the dialysls tubingiem
5(a)  A: pollen tube
B: ovule
C: ovum/zygote [1m each, max 3m|

(b) Advantages
self-pollination perpetuates variety that is well adapted to habitat :
greater chance of pollination / ensures pollination occurs
Less wastage of pollen / gametes / energy (in pollen production)
no need for pollinating agent
Disadvantages
less variation R: genetically identical
genotype becoming homozygous
harmful alleles/genes expressed
less chance of adapting to chan ging conditions
maore susceptible to diseases

[1/2m each; max 2m per section; total 4m|



6{a)(i)Continuous [1m]
(ii) Equus grevyi [1m]
(b) Zebras with fewer horizontal stripes will most likely be attacked by the tsetse

flies and die from disease before they can reproduce. [1m] _
Zebras with more horizontal stripes will more likely survive and pass on their

ing. [1m]
Over many generations, by natural selection [1m] the species of zebra will
develop more horizontal stripes. [Max: 3m]
(€] (1)& (ii) )
@ Aming acid

I T R Y
(i} Tm

c G u u A Cc c A A

c G T T A C c A A
oo LITTITETTT o

(d)(i} Spontaneous/sudden change [ % m] in the structure of the gene or number
of chromosomes. [ % m]

(ii)  The mutation leads to a change in the sequence of amino acids as GCU codes
for alanine instead of valine[1m]
This would lead to a change in the final 3D structure of the polypeptide.[1m)]
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(i)

(b)

8(a)

- From 1 to 2s, curvature of lens is increasing
- object is moving towards Adrian
-From 2 to fl-s,. the curvature of lens remain constant at 3.8 arbitrary units
- object remains stationary _
- From 4 to 5s, the curvature of the lens is decreasing back to normal of 1
arbitrary unit
- object is moving away from Adrian / back to its starting point

[1/2m each, max 3m]

Ciliary muscles relax
suspensory ligaments taut
lens become less convex

[1m each]

- small percentage of energy from sun is absorbed during photosynthesis

- most energy from sun not available / reference to wrong wavelength

- most/90% energy is lost, between / within, trophic levels / along food chain
- 10% energy transfer to next trophic level

- energy lost to material that is, inedible / not digestible

- energy lost, in respiration / heat / (named) metabolic process / decomposers
- small total percentage reaching fourth trophic level

- not enough energy in fourth trophic level to support another level ;

[1/2m each; max 3m)]



(b) - 90 % energy is lost, along the food chain / at each trophic level / between
trophic levels
-lost through respiration / movement / heat loss / metabolism/ excretion
- food not eaten / food not digested / egested
- only 10% energy passed on to next trophic level
- tuna / top carnivores,are in smaller numbers
- more energy available in, trophic level 2 / herbivorous fish,
-than in, I-:T:rel 4 [/ tuna or dolphins ;

[1/2m each; max 3m]

() -ifnotconserved they would become extinct
- maintaining numbers of other species in food web / disruption of food web /
maintaining balance in food web
- maintaining (bio)diversity
- lead to increase in number of carnivorous fish / squid / trophic level 3
- reduction in, herbivores / herbivorous fish / zooplankton / tropic level 2
- less food available for consumers
- would be less tuna / food, for humans
- any aesthetic reason (for conserving)
- any economic reason (for conserving)

[1/2m each; max 4m)



9 Either

(a) Key:
B - orange pink
b - white [1m]

Parental Phenotype

Parental Genotype

Gametes

Fy Genotype

Fy Phenotype

Orange pink fleshed parent genatype: Heterozygous

[max: 4m]

Orange

pink ‘

White J

X

Bb
¥’

)

D T

BB Bb bb bb
Orange Orange White White
pink pink

(b](i) - Isolate the ocean pout gene

- Ocean pout gene is cut using a suitable restriction enzyme.

- The plasmid is cut using the SAME restriction enzyme.

[1m]

[1m]

[1m]

- This produces complementary sticky ends on the ocean pout DNA fragment

and plasmid.

- The ocean pout gene is mixed with the plasmid and inserted into it using DNA

ligase.

- Recombinant DNA is inserted into the bacterial cell after weakening the cell

membrane with heat OR packaging into a retrovirus and alluwiné it to infect

the cell,
[1/2m each; Max 4]



(if)

90R
(a)

- Loss of wild varieties/ less diversity of salmon

- GM salmon grow faster and are larger, compete better for food/ mates more
so more likely to survive and reproduce while smaller wild type cannot feed,
- Less likely to survive and reproduce, thus numbers will dwindle

OR

- Disturbance to the food chain, wild type of salmon cannot compete and die
off.

OR .

- Other ani:lnals in the food chain may lose their source of food or may over-
populate because of loss of predator.

[1m each; any 2; max 2m]

Key:
N - healthy
n - cystic fibrosis [1m]

Health i ‘
Farental Phenotype \j Carrier (1m]
Parental Genotype NN ¥ Nn
Gametes @ [1m]
NN Nn NN Nn

F; Genatype

: = [1m]
Fi Phenotype i Carrier Healthy || Carrier

[1m]

It is not possible to produce a baby with cystic fibrosis

[max: 4m]



(b)

(c)

- cilia would not be able to sweep up mucus

- narrowing of lumen of bronchioles due to excess mucus
- person would cough often to clear air passages

- breathless

- feel fatigued

- insufficient air into lungs, reduced absorption of oxygen
- reduced respiration to release energy

[1/2m each, max 3m]

- since the pancreatic duct is blocked, no /fewer enzymes from the pancreatic
juice can pass into the small intestine from the pancreas
- this would reduce the digestion of fats, carbohydrates and proteins
- these would not be able to be absorbed as they are too large and
- would be removed from the body as undigested food materials in the faeces.
- the person would pot be getting enough nutrients and would suffer from

| ition / weight 1

- the growth of the person would also be reduced.

[1/2m; max 3m]
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Refer to the photomicrograph below to answer Questions 1 and 2.

A
B
C
D

P

1 What is the structure labelled B?

Golgi body
endoplasmic reticulum
mitochondrion
nucleus

2 What is the function of structure A?

A
B

C

increases surface area to volume ratio to enhance absorption of nutrients
increases surface area to volume ratio to enhance secretion of digestive
enzymes

provides sweeping action to speed upmovement of food substances down

the small intestine

D

oh

slows down movement of food substances down the small intestine by
obstructing flow

Which of the following statements about osmosis are correct?

Osmosis can only take place in living tissues.
Osmosis is an active process.

Osmosis is the movement of water from a solution with high water potential
through a partially permeable membrane to a solution with lower water
potential.

Osmosis occurs when two solutions of different concentrations are separated
by a partially permeable membrane.

When the water potential on both sides of a partially permeable membrane is
the same, osmosis stops and there is no movement of water.



oOoo@>

1,2 and 3 only
1, 2, and 4 only
3 and 4 only

3, 4 and 5 only

Strips of potato tuber tissue were immersed in distilled water or in sucrose
solutions of different concentrations.
The graph shows the percentage change in length of the strips.

20 4
distilled water
0.1 mol dr™®
10
change in length el
0.4 mol dm™
=18
=20 1 T T T ]
0 l 2 3 4 5

fime/hours

Which statement explains the change that occurred in the potato strips immersed
in 0.1mol dm sucrose solution?

A

B
C
D

Sucrose molecules diffused into the potato cells.

Sucrose molecules were actlively transported into the potato cells.

The water potential of the sucrose solution was higher than the water
potential inside the cells.

The water potential of the sucrose solution was lower than the water
potential inside the cells.

Which statement defines active transport?

A

movement of large molecules through the cell surface membrane intothe

cytoplasm of a cell

B

C

D

movement of molecules or ions from where theyare in a lowconcentration to
where they are in a higher concentration

maovement of molecules or ions from where they are in a high concentration
to where they are in a lower concentration

net movement of water molecules across a partially permeable membrane
from a region of higher water potential to one of lower water potential



6 Which property of water is essential for blood to be pumped by the human heart?

A It has high specific heat capacity.
B Itis an excellent solvent.

C  Itis most dense at +4 °C.

D itis incompressible.

7 Food tests were carried out on a liquid sample containing reducing sugar and
protein. Which of the following shows the correct results obtained?

Benedict's test Biuret's test | iodine test {

A brick red purple 1 black J
B brick red blue brown

C blue purple brown |

D brick red purple brown - |

Diastase prant amylase) is an enzyme which digests starch to maltose.

The accompanying diagram shows a petri dish of starch agar set up to investigate
the effect of pH on the activity of diastase.

hole in jelly containing
Petri dish diastase at pH 7

= starch agar
J jelly
hole in jelly hole in jelly
containing containing
diastase at pH 4\, - diastase at pH 10

""‘.._\_‘___,_,.,-/
After 24 hours at room temperature, the plate was flooded with iodine solution.

Which of the following diagrams indicates that diastase is most active at pH 77?

= blue-black




9 The diagram shows a section through a villus.

What is a function of structure X and of structure ¥Y?

| X —i Y
A to absorb amino acids to digest starch
B to carry blood to secrete enzymes
C to transport fats o secrete mucus.
D to transpor glucose to help peristalsis

10 Which function of the liver is correctly paired with the chemical involved?

function chemical
A deamination glycogen
B detoxification alcohol
C excretion urea
D | storage amino acids
11 Which of the following accurately shows where bile is produced and used in
digestion?
| where produced where used
A liver gall bladder
B liver duodenum
C duodenum gall bladder
D gall bladder duodenum




12  The graph shows the rate of photosynthesis plotted against an unknown factor.

-
high
rate of
photosynthesis
low i
low high

factor

Which factor is limiting the rate of photosynthesis?

A carbon dioxide concentration
B light intensity

C  number of chloroplasts

D  temperature

13 The diagram shows part of a transverse section of a leaf.

&l
_ ..n'
L

'8
diry
e
fasisia
X

ateni

A
rrs -l-,,‘ (11
_rih'\" )
At

.5.
Titnl s

Where does photosynthesis take place?

A 1and 2 only
B 1,2and 3 only
C 2and 3 only
D 2 3and4only



14  The diagrams show sections from the root and stem of a plant.

AN

A2 B

0

Which tissues carry amino acids in solution?

A 1and3 B 2and3 C 1tand4 D 2and4

15 An experiment was designed to study the movement of materials in a green plant.
A ring of tissues was removed at X leaving only the woody inner part exposed.
After several hours, the relative amounts of radioactive carbon and phesphorus
compounds in different parts of the plant were determined.

Sofution containing
radicactive
compounds

It would be reasonable to expect that the data collected would show that

radioactive carbon compounds are present in the tissues of the root.
radioactive carbon compounds are found in both leaves J and K.
radioactive phosphorus compounds are found in leaf K but not in leaf J.
radioactive phosphorus compounds are found in both leaves J and K but
radioactive carbon in leaf J only.

oom>r



16 The arrows on the diagram show the direction of movement of some of the
substances carried in plasma as they enter and leave a capillary.

\k tissue fluid _"//

walter . nd
arterial end ehscose plasma proteins VENOUS g
amino acids -
tissue fluid water
urea
carbon dioxide

Which two factors cause water to re-enter the capillary at the venous end?

plasma water blood pressure in
potential the capillary
A decreased decreased
B decreased increased
C increased decreased
D increased | increased

17  The table shows the blood groups of four people and the type of blood each
received in a transfusion.

Which person is at risk from agglutination?

! blood group of person | blood type received in
(under ABO system) transfusion
A A 8]
B B AB
C AB B
D O O

18 Which process in the cytoplasm of red blood cells is catalysed by an enzyme?

A dissociation of carbonic acid, releasing hydrogencarbonate ions

B dissociation of oxyhaemoglobin, releasing oxygen

C reaction between water and carbon dioxide, forming carbonic acid.
D diffusion of oxygen into the the red blood cell

18 What is an effect of inhaling tobacco smoke?

A decreased mucus production
B increased movement of cilia

C  less oxygen transport by blood
D narrowing of the bronchioles



20 The pulse rate of a girl was measured every two minutes and plotted on the
graph.

pulse rate

0

T

0 time
Her exercise started at S and finished at T but her pulse rate did not start to drop
until U.
Which process(es) would occur during the T- U interval?
accumulation of lactic acid from muscle cells

increased supply of oxygen to the muscle cells
increased transport of carbon dioxide to the lungs

L b =

1,2and 3
1and 2 only
2 only

2 and 3 only

OOo>F

21 Which of the following factors are controlled by homeostasis?

water content in the colon
temperature in the uterus

pH in the stomach

glucose concentration in blood

BN

4 only

1 and 4 only
2 and 3 only
2 and 4 only

oOwr

22  Awoman runs a marathon, sweats profusely and drinks little fluid.
Which line in the table correctly summarises the events that result from this

behaviour?

[ ADH production water reabsorption | urine output |
A increase increase decrease !
B increase decrease decrease I
C decrease decrease increase |
D decrease increase increase }




23  The diagram shows part of a nephron and blood vessels,

glomerulus
Bowman's capsule

In addition to w-ater, what is present in the fluid at X?

glucose mineral salts protein urea
A v v v X
B X v X v
C v X Vv v
D v v X 4
key: + = present
X = absent

24 The graph shows the blood glucose concentration of a person after a meal rich in
starch.

170 4
160
150

140 -

blood glucose in

mg/ 100 cm?® blood =

120 -
110 5

100 —

an. T T [ ] 1

0 T 1 2 3 i 5 B T
meal

finished

time in hours



During which period after the meal would the secretion of alucagon begin to rise?

A 0.5 — 1-5 hours
B 1.5 =2.5 hours
C 4.5-5.5 hours
D 5.5-6.5 hours

25 The diagram shows a neurone.

Which structures could be found at X and Y ?

X Y |
A brain kidney |
B brain leg
C eye hand
D skin spinal cord

26 The diagram shows a potato tuber developed from the stem of a parent potato
plant. Three shoots are starting to grow from the tuber.

sh
I ool

How do the genotypes of the shoots compare with the genotypes of the tuber and
of the parent?

A They are all different.

B They are all identical.

C  The shoots are identical to each other, but are different from the tuber and
the parent.

D The shoots are identical to the tuber, but are different from the parent.



27 The following invesligation was carried out using flower buds growing on three
plants of the same species:

Plant 1 — The anthers were carefully removed and the buds left open to the air.

Plant 2 — The anthers were left untouched and a paper bag was tied tightly around
each bud.

Plant 3 — The anthers were carefully removed and a paper bag was tied around
each bud.

Although all flowers later opened normally, only those on plant 1 produced seeds.
This result shows that in the species
A only cross-pollination can take place.

‘B only wind-pollination can take place.

C  only insect-pollination can take place.
D  both self-and cross-pollination can take place.

28 The diagram shows how genetically identical frogs can be developed from
unfertilised frog eggs.

The diploid number (2n) for frogs is 26.

unfertilised
w—
e

nucleus destroyed by
ultra violet radiation
\ '/r;ucleus taken

X (g from cell and

injected info egg

eqq develops
=" 10 tadpole

tadpole develops
into frog



Which combination of numbers correctly identifies the number of chromosomes in
each of the types of cell in the diagram?

i vV W X
A 13 13 26
B 13 26 13
C 13 26 26
D 26 26 13

29 Which of the following gives the correct order of events in the sexual reproduction
of a flowering plant 7

fertilization

growth of pollen tube through the style
meiosis in the anther and ovule
mitosis in'the growth of the embryo
pollination

O oo L B =

N AN
=N oA
Bo=pow

o Mveih=]
0 0 Lo =
W & - o

30 To which of the processes shown does mitosis make a contribution?

genetic variation increase in replacement of

cell number damaged cells
A X v v
B v X X
C v v X
D | X X Vv

key: +/ = contributes to process
X = does not contribute to process

31 The diagram shows an animal cell undergoing nuclear and cell division.

cell membrane




32

33

34

type of cell number of phase of cell
division chromosomes in the division
- cell
A mitosis 8 metaphase
B meiosis || 4 anaphase
C meiosis | 8 prophase
D meiosis | 4 anaphase

Which process occurs during prophase of the mitotic cell cycle in an animal cell?

A division of centromeres

B  formation of chromosomes
C  replication of DNA

D  separation of centrioles

The diagram outlines part of the process to produce recombinant DNA that will

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

extract human DNA extract bacterial plasmid

l :

step 1 cut out insulin gene cut open plasmid
2 increase the number

step of insulin gene copies

step 3 mix together to join

the gene and the plasmid

Which row correctly identifies the enzyme in each step?

step 1 step 2 step 3
A polymerase ligase restriction
B polymerase restriction ligase
C restriction ligase polymerase
D restriction polymerase ligase

Organs may have diploid or haploid cells or both,
Which row is correct?

organ diploid cells present haploid cells present
A penis yes yes
B ovary Ves no
C testis yes yes
D uterus | no ves




35  Which molecule has its synthesis directly controlled by DNA?

A amylase

B cholesterol
C glycogen

D phospholipid

36  In maize, one allele of a particular gene allows chlorophyll production while the
other allele prevents this, giving plants with cream coloured leaves.
Half the seeds from a cross between two green-leaved plants were sown in trays
kept in the dark.
The other half were sown in similar conditions except that they received light.

The table gives the results obtained.

numbers of seedlings
kept in the dark kept in the light
- green leaves | creamleaves | greenleaves | cream leaves
? 405 320 110
What was the number of green-leaved plants formed from seeds germinating in
the dark?
A 0 B 110 C 320 D 405

37 The statements refer to natural selection.

Competition between organisms alters their genes,
More organisms are produced than reach maturity
Organisms inherit characteristics from their parents.
Organisms vary in their adaptations.

Only one species can occupy an ecological niche.
Well-adapted organisms survive and reproduce.

T bl b=

Which four statements summarise the theory of evolution by natural selection?
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38 The following diagram shows the carbon cycle.

fossil fusk
L+ (coal and petroleum)

in bactaria and fungi

Which combination shows the processes that release energy?
A

1,2
B 1,3
C 2,4, 5and6
D 2.4

39  The diagram shows part of a food chain in a lake.

single-celled
photosynthatic . Sl'ni:an S |7 frog ~ t:amti:jmus
organism e

:

The chart shows the concentration of a pesticide in the bodies of each organism in
the food chain.

Which organism on the chart is the small crustacean?
'l

conceniration
of pasticide

AN

c ]
CHYaAnism

g\



40  The diagram shows the main stages in the treatment of sewage.

At which stage shown is most of the organic material broken down by aerobic
bacteria?

sewage

coarse
screen

A B
grit _ |settlement
chamber | tank

Y

END OF PAPER
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Answer all questions.
Write your answers in the spaces provided.

1 Fig. 1.1 shows the process of protein synthesis in a cell,

(b)

(c)

Nifglear

Name molecules B, C and D.
B
State the significance of the order of bases in molecule A.

Describe the roles of the endoplasmic reticulum and the Golgi apparatus
between the synthesis of the protein and its release from the cell.

seas 1
[Total: 8]



Crocodiles, like Man, have lungs and breathe air. Breathing in, in crocodiles, is
brought about by contraction of muscles attaching the liver to the hip bones as
shown in Fig 2.1. This pulls the liver back and causes air to enter the lungs.

Breathing out results from the contraction of abdominal muscles which move the
liver forward.

Lungs Liver Muscles Hip bone

- Fig. 2.1

(a) Compare and explain the roles of the muscles involved in causing air to enter
the lungs in crocodiles and Man.

S, IRURRPRNRICTITIDI 1
(b) Fig. 2.2 shows the rate of airflow into and out of the lung of a crocodile during
a normal breath.

Into
the lung

Rate of airflow
{arbitrary unit)

Out of
the lung
i

- -
Inspiration | Expiration

Fig. 2.2



On Fig. 2.3a and Fig. 2.3b, sketch a graph to show how the pressure changes
when breathing in (inspiration) and breathing out (expiration).

(0 is atmospheric pressure) [2]
increascf | !ncreaseT
Pressure Pressure : ,
inlung 95 S T intung O3 30
Time . Time
Decrease l ; {s) Decrease L (%)
-+ ——i - 7 |
Inspiration Expiration
Fig. 2.3a Fig. 2.3b

(c) Describe the differences in the composition of twogases in inhaled and
exhaled air. Explain how these differences are caused.

s 2]
[Total: 8]

Macular degeneration is a disease resulting in the loss of light-sensitive cells in the
yellow spot of patients.
(a) State the function of the light-sensitive cells.

R _ 1]
(b} Briefly describe how an image is focused onto the retina in a normal human

eye.

3]



(d)

Suggest how the vision of a patient with macular degeneration differs from
normal vision,

o]

The vision of patients with macular degeneration may be helped by bionic
eyes. Fig. 3.1 shows a bionic eye which consists of a camera mounted on a
pair of glasses worn by a patient.” Signals from the camera are sent wirelessly
to a device implanted behind the retina of the eye of the patient asshown in
Fig. 3.2.

camera glasses

Fig. 3.1
optic
nerve

' device
] implanted
i

PN T — S S

The device generates electrical
signals.

Fig. 3.2

(i)  Why can the bionic eyes help the patients to see even when the lenses
in their eyes become cloudy?

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

(1]

(i)  Can the bionic eyes be used to help patients without any light-sensitive
cells in their retina? Give one reason for your answer,



4

Fig. 4.1 shows the temperature of the skin at different points along the arm.

&
40 4
Mouth temperaturs
g ¥
5
-E 30 4
a
§
= a5
204
- Room temperature _

Armpit Upper Inside Forearm Wrist  Palm  Fingertip
amm  of elbow of hand

Regions of tha arm

Fig. 4.1

(a) i What is the temperature difference between the skin of the wrist and that
of the forearm?

« [1]

ii How would you account for the temperature difference between the wrist
and the forearm?

The hand was then immersed in a water bath set at 40 °C for ten minutes. This
caused the temperature of the fingertips to rise.

(b) (i) Deduce how the mouth temperature varied when the hand was
immersed in the water bath. What is the significance of this?

(i) Suggest one reason why the temperature of the fingertips did not reach
40 °C.



(ili)  The temperature of the fingertips stayed at 36 °C. Describe and explain

the significance of the changes in the capillaries near the skin surface
and the sweat glands.

e (4]
[Total: 9]
(a) Fig. 5.1 shows the changes in blood pressure in the left atrium, left ventricle
and aorta during one complete cardiac cycle.
key
—-—-— aorta
—— left ventricie
—————- |eft atrium
blood
pressure
fkPa
":_-TEE-;

0.80

time/s

Fig. 5.1



Complete the table below using the appropriate letter, A to H, to match the
pointsfrom the graph to the cormrect statement.

You must only put one letter in each box. You may use each letter once,
more than once or not at all.

statement letter

left atrioventricular (bicuspid) valve start to open

left atrioventricular (bicuspid) valve starting to close

left ventricle starting to contract

minimum blood remaining in left ventricle

[2]

(b) Fig. 5.2 shows the blood pressure changes as blood travels through one

_g'gg

Blood pressure/ mmHg

circuil of the circulatory system.

3

o B &

4 A
il ‘B \ ' W
Arieries capillaries veing pulmonary anteries capillanies  pulmonary veins
a0 anericles vienules ¥ENA cava aneriokes vienules

Fig. 5.2

(i) Explain what causes the alternating high and low blood pressure in
region A.

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

(i)  Why does the blood pressure decrease so rapidly in region B?

-2



(iii) There is difference between the arterial pressures and the capillary
pressures. Explain, in relation to the functions of these vessels, why this
is more efficient.

e [2]

|Total: 8]
6 (a) Fig. 6.1 shows the changes in the uterus during the menstrual cycle.
day

(i) Identify R. [1]
(i) ©On Fig. 6.1, use an arrow and the letters J to showoneoccasionwhen
sudden large hormone changes may oceur. [1]

(iii)  If fertilization is successful, draw on Fig. 6.1 to show what happens to
R after day 24 to day 5 in the second month. (1]

(iv) Explain why it is important for R to change in the way you have drawn.

-1



(b) The placenta has many roles during pregnancy.

Suggest why leakage of blood in either direction across the placenta might
harm the foetus.

< [3]
(c) Table 6.1 shows that temperature determines whether the eggs of a particular

species of reptile hatch into a male or a female.

Table 6.1

temperature / °C
20 |30 31 |32 |33 |34 |35 [36 (37 |38
% of females hatching | 100 | 100 |99 (50 |1 0 50 199 |100 |10

0
% males hatching 0 Jo |1 |50 {99 |100|50 [1 [0 |0 |

State two ways in which the production of a male human child differs from
the production of the male form of this reptile.

g It

- (2
[Total: 9]



Section B
Answer three questions.
Question 9 is in the form of an Either/Or question.
Only one part should be answered.

Fig. 7.1 shows a small, deep-rooted bush growing in a warm, dry climate.
Branches B and C have a similar number of leaves, but the leaves of branch B are
enclosedin a transparent polythene bag that empties into a container.

leaves of

leaves of
branch B ~-branch C
4m
lransparent
bag

] container

Fig. 7.2 is a graph showing the total volume of water lost by the leaves of branch B
from 0600 h to 1800 h.

Table 7.1 shows the total volume of water lost by the leaves of branch Cduring the
same day.

Table 7.1

time of day / h 0600 | 0800 1000 | 1200 1400 1600 1800 A’

::at?;rvﬁ::trﬁ;t‘ 2.2 2.6 4.2 7.0 9.6 11.9 12.2J




(@) (i) Plotthe graph for branch C on Fig. 7.2. [2]

14
12
E 10
T
i
o
e
8
T 8
]
]
i)
g 1 i
26 X
&
8 !
4 .
2 I i I
|
0600 1200 1800
time of day / h
Fig. 7.2

(ii) State two environmental factors responsible for the water loss during the
daybybranch C.



(iii) Describe and explain the differences in the graph for volume of water lost
from leaves of branch B and branch C during the same day.

L T PPy | ¢
(b) If branch B was enclosed in a black polythene bag, sketch a graph on Fig. 7.2
to show the total volume of water that would be lost for the same period.  [1]

(c) Suggest why, even for certain plants that are poisonous to humans, the
container inFig. 3.1 can supply travellers with safe drinking water,

P .|
[Total:12]

TURN OVER TO THE NEXT PAGE



Tuberous Sclerosis Complex (TSC) is a genetic condition caused by a dominant
allele of the TSC gene, which leads to abnormal growth oftissue in organs such as
the heart, lungs and kidneys.

Children with TSC can, with treatment, lead reasonably normal lives.

(a) Describe the part played by each of the following in the inheritance of TSC:

gene, allele, chromosome and meiosis.

oo [8]

TURN OVER TO THE NEXT PAGE



(b) A couple wish to start a family. The man does not have TSC but the woman
does have TSC. The woman's father does not have the condition.

Complete a genetic diagram to show the probability of the couple's first child
having TSC

. [4]

[Total: 9]
9  Either

Describe the similarities and differences between the following processes:
(a) self-pollination and cross-pollination,

..[3]



(b) genetic engineering and artificial selection ,
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(c) voluntary action and reflex action.
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Or

(a) Describe the entry and flow of energy in an ecosystem.
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(b)  Explain how (i) control of pollution and (i) management of fishing grounds are
important in the conservation of species.

e R L R e E
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END OF PAPER
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Section A (25 MARKS)
1a | B-mRNA 1
C: ribosome 1
D: polypeptide 1 3
b Order determines the polypeptide produced: 1
Polypeptide determines characteristic of the organism. i 2
1
1

AN sy
Muscles contraction
pressure in lungs; 1

In man, muscles of diaphragm contract to flatten: 1
Intercostal muscles contract + ribcage moves upwards & outwards: 1
Volume of thoracic cavity/ increases, pressure in lungs decrease so
air rushes in, 1 4
b 2
¢ [nhaled air: higher percentage of oxygen than inhaled air; - b
Oxygen is used in respiration to release energy for muscle - Ve 1
contraction;
Inhaled air: lower % of CO;than exhaled air. %
CO; is waste product of respiration: b S 1
Tl gy Wi '8
3a | Todetect changes in light intensity; Ya

Produce impulse; Ya 1




b Light passing through cornea is refracted into pupil; 1
Light rays pass through the lens; 1

Lens focus light rays onto fovea of retina; | 3

(= Centre of vision is blurred 1 1
d i. Light rays need not pass through the lens but camera. 1
1

ii. Yes.
The device produces impulse;

1
ii More blood vessels Jocated beneath the skin; 1 1
bi The mouth temperature remained refatwel:.r constant/ more or less
the same as internal body temperature; 1
Shows that rate of metabolism remained constant/naot changed by
external temperature; - 1 2
i Heat transported away by blood to other parts; 1
iii Arterioles in skin dilate; b
More blood flows in the capillaries near skin surface; Y
More hear is lost by convection, radiation; !
Sweal glands more active; Ve
More sweal produced; Ya
Waler in sweat evaporates remmring latent heat; 1

P Erature remanns more ar less cunstan :

B/IC

bi

Drops when ventricles relax;
Elastic recoil of arteries;

biood vessels;
Larger surface area

Arteries function to transport blood:;

2
Contraclion of left ventricles causes increased blood pressure; 1
1
1 2
Arteries divide to form arterioles/blood distributed in large number of
1
1 2
P
Va

so efficient at high speed and pressure;
Capillaries function in exchange of materials between blood and
cells;

| Be Utenne Immgfendcmelrrum 1
ii J:9or10; 1

K: 12 or 13; atleast 3 days interval between J and K 1 2
il No change /slight change in thickness; Ya

No wavy lines to show rupturing; Ya 1

iv Embryo can implant 1 1




blood pressure of mother is higher than fetus;
damage blood capillaries and may kill foetus;

ncompatible blood groups;

maternal antibodies may cause fetus blood to agglutinate, block blood
vessels leading to death;

some drugs and pathogens may reach foetus;

results in mental and physical abnormality;

b
T

sex determination in human not dependent on temperature;
male sex due ip presence of Y/sex chromosomes:

ex of child determined al fertilization/when zygote/embryo form

= ___. U iy 1 Ml it gt
All points correct:

.1-
- Smooth curve; 1 2
ii Humidity; Any 2
Heat;
wind speed;
light intensity;
available of soil water; 2
iii The volume of water lost from branch B is greater than C up to
1100h; 1
Then remains less; 1
The trapped air warms up quickly; _ 1 _
As humidity increases, rate of waler loss decreases: 1 4
b Higher than C up to 0900h , then level off , 1 1
b. Water n mineral salts comes from the soil (not plant) ; 1
carried in xylem / xylem just hollow tubes : 1
metabolites carried in phloem /poison remains in cells ; (1)
i e SR o
a
parental phenolypes man without TSC ~ woman with TSC
parental genolypes it Tt 1
gametes allt Tort
offspring genolypss Tt t L
offspring phenolypes TSC normal 1
probabiity of child having TSC S0%70.50/1in2; 1 4
8a ) 5 5
oE o - )
a Both involve transfer of pollen from anther to stigma; (1)
Self-pollination involves transfer of pollen to stigma within same
flower or ancther flower on the same plant: 1
Cross-pollination involves transfer of pollen to stigma of flowers on
another plant. 1 3




Both select the desired trait or characteristic: |
Plants and animals used in breeding must belong to same spacies;
Genes from any organism can be inserted into non-related species;

(1)
%
Ve
Y%

b

Slow process, required several generation;

Individual cells grow rapidly in controlled environment:
G Both involve motor neurone/nerve impulse;

Initiated from forebrain vs response tostimuli -

Response under control of the will vs Not under conscious control;
Learned behavior vs automatic:

a. Ref to photosynthesis, conversion of light energy to chemical energy,; b
Energy stored as carbohydrate in tissues of producers: e
Primary consumers feed on producers to obtain energy: ¥
Some energy is lost as heat, undigested material and also in h
uneaten parts;
Less energy is used for growth/increase in biomass; va
The next trophic level also has only 10% energy for growth: YVa
Energy in faeces and dead animals, parts of producers are unlocked
by decomposers; Y
Energy is released 1o environment as heat during respiration; Ye
Energy decreases and never recycled. Y 4
bi Pollution, eg water pollution or stated example ¥
Release of untreated sewage/raw sewage into river/ponds results in ¥
eutrophication;
Prolific growth of algae, aquatic plants on surface kills plant at ¥
bottom; ' 2
Growth of only a few variety of floating plants; ¥
Decreased oxygen level kills aquatic organisms, loss of biodiversity,
Chemical pollution ' A
Bioaccumulation affects higher order animals like, fish, birds, etc Y
Population of animals in the hiher trophic decreases or slower to
replace; W
i Fishing
Controlling fishing eg. Net size/frequency of fishing/fis hing b
zones{tonnage of fish caught, etc (any two); 1
Allows time for marine organisms to reproduce and replace; b
Prohibition of dredging Ve
Allows species in the sea bed to thrive Va
Food chain not affected, ecological balance; Ve 3
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Which of the following combinations between sub-cellular structures and their function is
incorrect?

Structure Function
A Nucleus Carry genetic material
B |  Mitochondrion Oxidation of glucose
c Smooth endoplasmic Lipid digestion
reticulum
D Golgi apparatus Prepare proteins for
secretion

Radioaclively-labeled amino acids are injected into the cytoplasm of a cell using a very
fine micropipette. In which cell structure will the radioactivity first appear?




3 The following represent different structures from a plant.

Which picture reflects the concept of a tissue?

4 The diagrams below show red blood cells in sodium chloride solutions X, Y and Z.

solution X solution Y solution Z

If a patient has lost a large amount of water due to diarrhoea, which solution(s) could be
injected into the patient's body as an emergency treatment?

X only
Y only
Z only
Y and Z only

oom>



5

The light micrograph below shows the appearance of some onion cells after they had
been placed in a concentrated salt solution for some lime.

Identify X, Y, Z and describe the condition of the cells above.

oOoOm>

b

X Y 2 Condition of cells
Cell membrane Salt solution Cell wall Plasmolysed
Tonoplast Cytoplasm Cell wall Crenated
Tonoplast Sall solution Cell membrane Plasmolysed
Nuclear envelope Cyloplasm Cell membrans Crenated

The diagram below shows the structure of a certain molecule found in the body.

The molecule belongs to the group of biomolecules known as

ocoOom>

lipids.

proteins.
carbohydrates.
nucleotides.




In an investigation to determine the effect of temperature on the activity of an Enzyme,
the time for all the substrate to disappear from a standard solution was recorded.

Which graph shows the results of this investigation?

temperature ~  temperaiore

8 The micrograph below shows part of a specialised cell.

In which part(s) of the body would this type of cell be found?

. Trachea
Il. Small intestine
. Fallopian tube

A lonly

B Il only

C landlll

D ILitandIll



The diagram below shows the result of an experiment used to study the effect of pH on
the activity of amylase. Four filter paper discs (a to d) were soaked in different solutions
and put onto the surface of a starch agar plate. After 1 hour of incubation at 35°C, the

filter paper discs were removed and the agar plate flooded with iodine. The result is
shown below.

brown region

KEY: @ blue-black region

Which of the following correctly states the solutions in which the paper discs were
soaked?

10

a b c d
A | amylase boiled water amylase +
amylase hydrochloric
acid
B | amylase water amylase + boiled
s walter amylase
C | amylase boiled amylase +. amylase +
+sodium | amylase hydrochloric sucrase
hydroxide r acid j
D | amylase amylase boiled water
+ sucrase amylase

Diagram 1 shows the structure of a plant cell.

Diagram 2 shows a section through part of a leaf of a land plant.

Diagram 1

ik i: I,-;:Ii.i_qgrnm 2

in which part of the leaf would the cell be found?
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12

Sally wants to rear fish with some water plants in a glass tank, but she has forgotten to
buy an air pump. Which of the following methods would help the fish to get sufficient
oxygen?

l. Use a stronger aquarium lamp

Il. Place more water plants in the tank

lll. Add a small amount of sodium hydrogen carbonate

IV. Treat the water with soda lime prior to adding in the fish

A landll

B llandlll

C IL,landll

D L0 and IV

Temperature, light intensity and carbon dioxide concentration are three limiting factors in
photosynthesis. _

In an experiment, each faclor is increased in turn. The graph shows the results.

rate of
photosynthesis

Y

g time
Which of the following sets of numbered points correctly represents when each facior
was increased?

Carbon dioxide Light intensity Temperature
concentration
A 1 2 3 ]
B 2 3 1
c 3 1 2
D 3 2 1




Questions 13 and 14 refer to the diagram below which shows a set-up for measuring water loss
from a plant.

Al in

air out | ae—s

. bell jar

U-tube
potted plant
dry
calcium
L plastic bag
chicride

13  The mass of the U-tube and its contenls were recorded at different times of the

experimant,
Treatment Time of measurement Mass of the U-tube and
its contents (g)
1. Without plant in bell jar | At the beginning 100
After one hour 105 )
2. With plant in bell jar At the beginning 100
After one hour 120

How much water was lost from the plant in one hour?

59

10g
15g
20g

oCoOm>

14 Which of the following would increase the rate of transpiration by the plant?

Decrease in light intensity

Decrease in air temperature

Decrease in the rate of air flow

Decrease in humidily of the air pumped in

oom>»



Substances are exchanged between the plasma, tissue fluid and red blood cells.

The table below shows some statements and whether they apply or do not apply to the
three compeonents of the body.

Row Statement Plasma Tissue Fluid | Cytoplasm of
red blood
cells

| Formed by leakage * i x
of capillaries

Il Contains antibodies x x v

(il Contains v x v
haemoglobin

v In  direct contact % v %
with muscle cells

v = applies to the body component
* = does not apply to the body component

Which rows in the table are correct?

A landll

B landIV
C llandlll
D |, ltand IV

Three people, John, Jacob and Jennifer carried out some blood group testing. The test
results are shown below. '

Blood of John Jacob Jennifer

person

Serum
from blood
of group A

Serum
from bload
of groupB

To which blood group does each belong?

John Jacob Jennifer
A A O AB
B A, AB 8]
C AB A B
D B AB O




17 Figure 1 shows the sectional top view of the heart and Figure 2 shows a graph of the
pressure changes that occur during a single heart beat.

At which point do valves P and Q close?

valve P

DT —— h
; - m
e )

S i . o L

;-ili B L e T ] U

&

04— -
(14} 02 ° G4 0.8
- lime/seconds
‘ Figure 2
Key )
— ventricle ------ atrium

10
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19

20

Which one of the following is a common feature of air sacs of the lungs and the
convoluted tubules of the nephrons?

They are both freely permeable to dissolved substances.
They both have a rich blood supply.

They both have cells covered with cilia.

They both have cells with a high metabolic rate.

oOowmpe

The diagram below represents the apparatus used to demonstrate the action of the
diaphragm. Which of the following will occur, if the rubber sheet moves from X to ¥'?

5

rubber sheet

I, The pressure in R will increase.

ll.  The pressure in R will decrease.

ll.  Air will enter the bell jar through S.

IV. The volume inside the balloons will increase.

A | only

B Il and 1

c I, I and IV
D I, IItand IV

Blood samples from three veins in the body were tested for the concentration of oxygen,
carbon dioxide and urea. The results, in arbitraty units, are shown in the tabla.

Vein Oxygen Carbon dioxide Urea
concentration concentration concentration
1 40 48 1.5
2 40 48 7.5 5}
3 __ B0 B 40 4.0

Which veins were sampled?

Hepatic vein Pulmonary vein Renal vein
3 2 1

ocOmPE

2 3 1
1 3 2
1 2 3

11
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22

Teleost fish have body fluids which are maintained at a higher water potential than sea
water,

What is likely to happen to the amount of urine produced when a teleost fish is
transferred from sea water to pure water?

A Cannot be determinad
B Remains unchanged
C Decreases

D Increases

in an experiment, a healthy man, David, was made to drink a large volume of ice water
al regular intervals in a room with an air temperature of 50°C. The graphs below show
the measurements of internal body temperature, skin temperature, the rate of sweating
and body heat loss/gain over the length of the experiment.

lntake of Iniake of  Intake.of

oyt leovater e yaler

o786
- s s e T T,
%

%

internal
..:%

8
B
@
2
5-
&

x--.-.-.---.-
__<........- -

Which of the following describe the changes happening in David's skin from point X to
Y7

. Arterioles become dilated.

i Sweat glands become inactivated.

I, Less latent heat of vaporisation is being lost.

I\, Thermoreceplors in skin become more stimulated.

A land IV

B llandl

C i lland IV
D I, 1landlil



23

24

25

26

Four statemenls about negative feedback are given below.

1. Effectors bring about cormrective responses.

2. Areceptor detects a change in the internal environment.
3. Variation from the norm is counteracted.

4. A nerve or hormone message is generated.

The order in which these events occur is

A 2,143
B 2,413
C 4132
D 4,213

John has been-reading a murder mystery for 2 hours under constant light intensity. His
eyes feel tired due to the continuous contraction of the

lens.

suspensory ligaments.
radial muscles.

ciliary muscles.

oOm®E

A hormone differs from an enzyme in that it

is produced by a gland.

is not made up of protain.

is carried by blood to the target organ.
catalyses a wide range of metabolic reactions.

oOmEPF

Part of the spinal cord of a person was damaged. A pin prick was applied to the base of
the person’s fool. It was observed that the person felt the pain but was unable to jerk his
foot away from the pin.

If the diagram below represents the spinal cord of the person, which area(s) is/are likely
o be damaged?

2 only
4 only
2and3
1and4

oom>
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27  Many flowering plants have structures to ensure cross-pollination rather than self-
pollination because cross-pollination

depends on external agents of transfer to occur. _

increases the likelihood that beneficial genes are passed down to the offspring.
does not require as much energy from the plant.

increases the chance of survival of the species in a changing climate.

oOme

28 A diagram of a flower is shown below.

In which labeled structure do pollen grains develop?



29  The diagram below shows an embryo developing inside the uterus of 2 mammal.

30

Which of the following combinations is correct?

P Q R
A Umbilical vein Umbilical artery Umibilical cord
B Umbilical vein Umbilical artery Placenta
C Umbilical arlery Umbilical vein Umbilical cord
D | Umbilical artery Umbilical vein Placenta

The graphs below show possible hormone levels in a woman, with menstruation starting
on Day 0 and ovulation taking place on Day 14. Which of the following graphs shows the
correct levels of these hormones if fertilisation takes place?

oestrogen

i T R

mne

0 14

= Tl ;

28 Days

ﬂnne

14

T
28 Days
15

g \ oestrogen

28 Days

progesterone

-

28 Days



31 The mitotic index is defined by the following ratio:

number of cells undergoing mitosis

total number of cells present
When/ where will the value of the mitotic index be high?

A During formation of multiple pollen grains
B  During cell enlargement in the shoot

C Dwring root tip growth

D Inmature tissues

32  The graph shows the mass of DNA present in a cell. At the slarling point, V, the cell is a
gamete with 10 units of DNA.

L
3 ﬁuf
2]
[&]
E 41"].._
'iE-
%gau#
0 =
5§20
@ 510 -
B

lime .*rmin_
Which of the following statements is true?
A Ferilisation occurs between V and W.
B The cell is actively dividing between W and X.

C Between X and Y, the cell is at interphase.
D The cell undergoes meiosis between Y and Z.

16



33 The diagram shows a cell during a stage in mitosis.

Vil
WY ¥y

Which diagram shows a stage in meiosis | in the same organism?
A B c D
AL DY || PP || AR
V| vy || v \ f

34  The diagram below shows different levels of arganisation of a structure found in the
nucleus. '

| Cell nucleus: Where 4
| structure X is located |

. | Structure Y: A
o) il i T o L e | EEngnt U’f
Structure Z: The | structure X
material struclure |
X Is constructed

from

What are the identities of X, ¥ and 27

Structure X Structure Y Structure 2
A Gene Chromatin MNucleic Acids
B MNucleic acid Chromatin DA
C | Chromosome DMNA MNucleotides
D | Chromosoma Gene DA

17




35

36

37

The table shows the percentage concentration of three bases in DNA from four different
sources. Which source is a species of mammal with a concentration of adenine of

31.0%7
source guanine cytosine thymine
A 19.1 30.9 19.0
B 228 228 234
c 18.5 19.7 28.8
D 30.9 19.1 19.0

A protein molecule is made up of two polypeptide chains joined together. One of the

chains is 20 amino acids long while the other is 35 amino acids long.

Based on the above information, which of the following statements is true?

oOowm>

Two parents, both of blood group A, have a daughter of blood group O,

The synthesis of the protein involves 165 codons.
The process whereby ribosomes make the polypeptide chains is called transcription.
The genetic code for the protein comprises 55 nucleotides in total.

Two different genes are responsible for making the protein.

What is the probability that their next child will be a daughter with genotype 1%1*?

1/8
1/6
1/4
1/3

oooP
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38

The body of male guppies have coloured spots that attract females to mate. The number
and size of guppy spots are largely genetically controlled.

To examine the theory of evolulion by natural seleclion, a scientist carried oul an
experiment with wild guppies. The following set-ups were established in two separate
ponds, with observations made after five months:

Parid A =

Predator present; Predator absent;

guppies show a range in guppies show a range in
size and number of spols size and number of spots

Guppies allowed to breed freely
within pond for five months

Decrease in average size Increase in average size
and number of spots and number of spots
Source of protures: hitp:fevolution berkelgy, edu’

Which of the following statements do not apply to natural selection acling on the guppy
populations?

In pond A, individual guppies develop less spots to evade predation.

In pond B, the more colourful guppies have a selective advantage.

In ponds A and B, meiosis and mutation give rise to variations in the population.

In ponds A and B, competition among individuals lead to a shift in the genetic make-
up of the population.

=l v =



39

The statements below describe negative consequences that may result in a lake that

receives too much fertilizer run-off from nearby farms.

I Submerged plants are unable to photosynthesise
1. Organisms in lake die from lack of oxygen

1. Bacteria muitiply rapidly

V. Profuse growth of algae in lake (eutrophication)

Which of the following states the correct sequence of events?

A =202V
B M=>N>1-10
C W=21=>01=>m
D W=21=211->1

Through which of the following does the least amount of energy flow in a food chain?

Decomposers
Producers
Herbivores
Camivores

o>
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Section A
Answer all questions.
Write your answers in the spaces provided.

1 Figure 1.1 shows how genetic engineering can be used to manufacture an enzyme,
chymaosin, that clots milk in the stomach of young mammals.

Cells from calf E. coli

siomach RE‘T'_I}D"I'E DONA from .
nucleus of cells @
' % Plasmid Isplate plasmid
: T —— from E. cofi bacteria

Cut out DNA strand of | T Cut open plasmid
interest with restriction with restriction

-
enzyma A \ / enzyme B
el

i DNA strands with the cut

1‘1‘
plasmid and allow the sticky ends
to base-pair —
Recombinant plasmid @

Transform bacteria by incubating recombinant

Transgenic
plasmid with bacteria at room lemperature -

bacterium

( %)—(O=)

Figure 1.1

a) Name the DNA strand of interest cut out from calf stomach cells in Figure 1.1. (1]




b) Figure 1.1 contains some key emors or missing information. Suggest two ways in
which the procedure should be modified and explain why each change or additional
step is necessary. [2]

c) A pilot fermenter as shown in Figure 1.2 is set up to grow the transgenic bacteria.

: 3 ,:—%—T': alrin
E' Iid

1 electric mixer
electric heater AL
._ *
E b Ll ol 200 drr¥ of culture medium
containing microorganisms
’
Figure 1.2

In order to grow the bacteria on an industrial scale, the fermenter will have to be
made larger.

(i) State and explain two other alterations that should be made to the fermenter if the
bacteria are to be grown on an industrial scale. [4]

1.




The graph in Figure 1.3 shows the populations of bacteria cells in two different
fermentation tanks, A and B. An equal number of bacteria cells were initially added to
both tanks. The bacteria are of the same species.

Population of cells /

x104 cells cm 2
m -
as
a0 b
25 |
20 |
15 |
10+
5L

Fermentar A

Fermenter B

_ Time/h
1 2 3 4 5 A 7

Figure 1.3

(ii) State one factor, other than temperature, which could account for the different growth
rates in the two fermentation tanks. Explain how the factor affects growth rate. [2]

d) Bacteria have been genetically modified in a similar manner to produce human insulin
to treat diabetes mellitus. However, there may be public concern about the safety of
using insulin produced this way. Write a short statement to explain why there should
be no danger in the use of such insulin. [1]

[Total: 10]



2

b)

Figure 2 shows three set-ups used to investigate the action of digestive juices, Each
visking tubing is put in a beaker filled with distilled water.

sucrose + sucrose + sucrose +
distilled water intestinal juice pancreatic juice
visking

tubing —

o2 ) s ) A
Set-up A Set-up B Set-up C
Figure 2

Each set-up was incubated at 30°C for 30 minutes. Benedict's test was then carried
out on the distilled water in each beaker.

Complete the lable to show the expected observations for all three set-ups. 2]
Set-up | Observations for Benedict's test
A
B
C

In the experiment, the visking tubings could be likened to the small intestine.

Explain how the movement of sugars from the visking tubing into the surrounding
water differs from theactual absorption of sugars into the blood. [2]




c)

b)

c)

A similar experiment was carried out with the same concentration of reactants.
Suggest and explain one specific way to speed up the digestive process so that
similar results can be achieved in a shorter time. (4]

[Total: 8]

Figure 3.1 shows sections of the phloem tissue in a plant.

; longitudinal section
Figure 3.1

On Figure 3.1, label a sieve tube cell and a companion cell in both the transverse
section and the longitudinal section. 1

Sieve tube elements are made up of living, tubular cells linked end to end. The
cytoplasm is thin and peripheral. What is the significance of these structural
adaptations? [1]

When a plant was exposed to a poison that inhibits respiration, the movement of
solutes in the phloem stopped. ldentify the cells affected and explain why the
movement stopped. (2]




d)

(i)

(i)

Research using carbon dioxide containing a radioactive label, G, has revealed the
following evidence about the mechanism of translocation:

P radioactive carbon can be observed in the phloem soon after being supplied to a
well-lit plant;

Q the rate of movement of sugars in the phloem is many times faster than can be
achieved by diffusion alone.

Other research has revealed that:

R aninsect feeds on sap by inserting its proboscis (feeding stylet) into the phloem;
§ the phloem companion célls contain several organelles such as ribosomes:

T the pH of the sieve tubes and companion cells is lower than surrounding cells,

Using the letters P, Q, R, S and T, select any two pieces of evidence from the above
list that support the theory that translocation occurs in the phloem. [1

In another study, young sunflower plants were watered with water that had been
labeled with radioactive oxygen.

Figure 3.2 shows the outline of the transverse section of the stem of one of these
plants. Draw in and identify the transport vessels that would become radiocactive first.

Figure 3.2 )

Fl

Radioactivity was subsequently detected in the air around the sunflower plants. Which
of the following substance(s) could account for the presence of radioactivity in the air?
Tick the comrect option(s). [1]

D Carbon dioxide D Oxygen

I:] Glucose D Water vapour

[Total: 7]



b)

A spirometer is an instrument used to measure the air capacity of the lungs.

Figure 4 compares a normal spirometer trace with one from a trained athlete and one
from a bronchitis sufferer.

Each curve shows the volume of air exchanged during one normal breath, fallowed by
the volume inhaled and exhaled after breathing in and out as much as possible in one
single breath.

Volume /-l\/ /"-\/ l /TN 7

Mormal Athlete Bronchitis sufferer

Time o
Figure 4

Vital capacity refers to the maximum amount of air a person can expel from the lungs
after breathing in as deeply as possible.

Describe and explain how bronchitis affects vital capacity. [2]

Describe how the carbon dioxide produced in respiring tissues is lransported in the
blood to the lungs. [4]




a)

b)

Blood pressure / mmHg

During an 800m race, an athlete's muscles may respire anaerobically. Write a word
equation for anaerobic respiration in the muscle cells. 1]

[Total: 7]

Figure 5.1 shows how blood pressure changes as blood travels through one circuit of
the circulatory system.

i Y i e -
120 PN e L A A A e e
100
80 *
60
40
m -t
0 : -

arlerles capilaries veins pulmonary capillaries pulmonary veins
' arteries
aorta arterioles venules VEna cava atenoles yenules
Figure 5.1

Explain why the blood pressure decreases so rapidly in region Y. [2]

In the space below, draw a labeled diagram to show the cross-sectional view of a
blood capillary. 1



Give two reasons to explain how a return flow to the heart is possible when the
pressure in the veins is so low. [2]

c)

d) Figure 5.2 shows a blocked artery being treated with the use of a stent (small tube of
stainless steel 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 artery with stent
fatty substances deposited in lumen in place

m
--_.__..-'_'"’F_F__-_“"‘-.____-.._

—

artery with blockage
Figure 5.2

() Suggest why the artery wall is able to ‘bounce back’ when the balloon used to inflate
the artery is removed. (1

Explain why the ability of the artery wall to bounce back is important in a normal,
[2]

(ii)
heaithy artery.

[Total: B]

10
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a)(i)

(ii)

b)(i)

(ii)

Figure 6.1 illustrates a theoretical relationship between a population of foxes and a
population of rabbits over a period of time.

A
population
size
X time
Figure 6.1
State which curve, A or B, represents the fox population. [1]

With reference to Figure 6.1, describe and explain one feature of the population graph
on which you based your answer to a)(i). [2]

State what a pyramid of biomass represents. [1]

With reference to Figure 6.1, draw a likely pyramid of biomass made up of two trophic
levels, to represent the fox and rabbit populations at time = X. Label the two trophic
levels as “fox" and “rabbit”. [1]



c) Figure 6.2 illustrates the relationship among various entities in a habitat.

egestion & /, W
excration s o W
Y g % w
W W
"] e,
“ W w Iy

Figure 6.2

With reference to Figure 6.2, complete the flow diagram below to show the carbon
cycle. Your diagram should illustrate the relationships among the entities in the
habitat and include the identities of processes A to E. 5]

Atmospheric Oy

Green Plants

[Total: 10]
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Section B
Answer three questions,

Question 9 is in the form of an Either/ Or question.
Only one part should be answered.

7. The graph below shows how the amount of DNA varies with time during the cell cycle.
The different phases in the cell cycle are labeled Vio Z.

Ve W X e Y e Z 4
] v L] ]
] L] L] L]

4"
Amount of
DNA/ 3=
_arbitrary
units 2 e

T T

Time

With reference to the information in the graph, answer the following gquestions.

a) Describe and explain how the amount of DNA varies in phase V. [2]

b)  Account for the change in the amount of DNA immediately after phase Z. [1]

13



€)  The table below shows the distance between the centromeres of sister chromatids at
different time points during the cycle.

| Time/min Distance/pm
0 0

5 0

10 0

15 0

20 19

25 38

30 47

35 58

Using information from the table, complete the graph below. The first five points have
been_plqttgd and drawn for you. [2]
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d)  On the graph, indicate with an arrow and the lefter *Y", the point which marks the
beginning of phase Y. [1]
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€)

(i)

(ii)

a)

Separase is an enzyme involved in breaking the bonds that hold two sister
chromatids together. A drug is added to alter the shape of separase at phase W.

Explain how separase will no longer be able to carry out its function. 2]

With reference to the insulin gene, state the maximum number of copies of the gene
that could be found in a daughter cell, as a result of separase not being able to carry
out its function during mitosis. [1]

= [Total: 9]

The diagram below shows a family tree and the distribution of individuals with mild or
severe form of sickle-cell anaemia, a genetic disease. This is determined by two
alleles, the healthy haemoglobin allele HbA, and the sickle-cell allele HbS.

Individuals who ‘inherit two sickle-cell alleles are seriously anaemic and usually die
young, while those who are heterozygous for the condition are mildly affected.

1 &0 ¢
Stdd 0o

key Individuals badly affected are shown in black.
O female Those known o be mildly affected are shown shaded.
Healthy individuals are shown in white.

miale " “?" denotes individuals whose condition is unknown.

The following are four types of gene mutation. Identify with a tick the gene mutation

that causes sickle-cell anaemia. M
]:] Deletion of one nuclectide D Substitution of one nuclectide
D Deletion of one codon D Addition of one codon



b)  Describe how a gene mutation differs from a chromosomal mutation. 2]

¢)  Suggest the possible genotype(s) of individual 1 and explain your answer. [4]

d)  Determine the probability of individual 6 having a child who inherits one sickle-call
allele only. Use a genetic diagram to illustrate your answer. [4]

[Total: 11]
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9 EITHER

Define homeostasis. Explain how the human body regulates its levels of amino acids
and water after a meal of salty seafood. [10]

[Total: 10]



9 OR

Jason is walking past a construction site when the wind blows a cloud of cement dust
towards him. His eyes blink and he raises his arm to rub them.

a) Explain why Jason blinking his eyes is a reflex action. [3]

b)  Starting with the stimulation of itch receptors in the eye area, describe the sequence
of events that occur to cause Jason lo raise his arm, [N

[Total: 10]
END OF PAPER
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Secandary School Exam Papers n h'--.

SCGS Prelim 2012 (Answer Key)

Paper 1

1 C 11 | C 21 D Y| C
2 |B 12 | A 22 B 32 | A
3 D 13 | C 23 B 33 |B
4 |B 14 | D 24 D 34 |D
5 |A 15 | B 25 |C 35 | C
6 |D 16 | D 26 | B 36 |D
7 |C 17 | A 27 |D v | A
B |B 18 | B 28 |D 38 | A
9 |A 19 | C 20 | A 20 |D
10 | C 20 | B 30 |[C 40 | D
Paper 2

1a)  Name the DNA strand of interest cut out from calf stomach cells in Figure 1.1. ]

Chymosin gene "
b) Figure 1.1 conlains some Key errors or missing information. Suggest how the procedure
should be modified and explain why each change or additional step is necessary,

[2]
+ Cut out chymosin gene and plasmid with the same restriction enzvme to generate complementary

sticky ends;
o Add DNA ligase to permanently join chymosin gene with plasmid;

= Apply heat shock/ electric shock to open up pores in host cell membrane for uptake of plasmid

[max. 2]

c) State and explain two other alterations that will have to be made to the fermenter if
i)  the microorganism is to be grown on an industrial scale. [4]

1 °* Rt:plw:f: eiecmr:. mixer w:lh rnultlpIe geﬂer m ensure even chsmbuucm nf

__* Include a cooling Iacket to help maintain ngl:r_mum temperature by remmfmg heat
generated by microbe growth;

. epHc ers ;

¢ Inlet for culture broth; ensure constant supply of nutrients for optimal growth of
microbes;

?
volume ratio dissolve readily to provide gufficient oxygen for aerobic respiration of
microbes

[max. 2, with correct explanation]

SCGS Prelim 2012



The graph in Figure 1.3 shows the populations of bacteria cells in two different
fermentation tanks, A and B. An equal number of bacteria cells were initially added to
both tanks.

Population of cells /
x10# cells cm?

40
35 |
a0
25
20
15
10

Ferrnenler A

Fermenter B

0 " N N N i , Time/h

Figure 1.3

(i) State one factor, other than temperature, which could account for the different growth
rates in the two fermentation tanks. Explain how the factor affects growth rate. 2]

c)ii)

A at (more) optimum pH, B not at optimum pH; Sub-optimum pH decreases the activily of
enzymes involved in various chemical processes during growih:

Less nufrients available in B. Lack of glucose decreases efficiency of respiration 1o
release energy to do work, less amino acids less protein synthesis; insufficient mineral
salts for healthy growth

Less efficient introduction of air in B; less O, available for respiration to release energy
for growth: ;

Less efficient stiring device in B clumping of bacteria means less suface area for
efficient uptake of nutrients for growth/ nutrients and oxygen not well mixed with bacteria,
resulting in less efficient uptake.

d)

Bacteria can be genetically modified in a similar manner to produce human insulin to
treat diabetes mellitus. There may be public concern about the safety of using insulin
produced this way. Write a short statement to explain why there should be no danger.

No risk of rejection since the insulin is produced by the human insulin gene/ it is
exactly the same as the insulin produced by our bodies:
Not the bacteria but purified insulin that is injected into the hody
Bacleria are grown in a sierile environment. s fisk of contamination
{any other valid pt)




2

Figure 2 shows three set-ups used to investigate the action of digestive juices. Each

visking tubing is put in a beaker filled with distilled water.
sucrose + sucrose + sucrose +
distilled water intestinal juice pancreatic juice
visking
tubing —
e Neor T
Set-up A Set-up B Set-up C
Figure 2
Each set-up was incubated at 30°C for 30 minutes. Benedict's test was then carried
out on the distilled water in each beaker.
a) Complete the table to show the expected observations for all three set-ups. [2]
Set-up | Observations for Benedict's test
A Benedict®s solution remains blue
2 Brick-red / orange ppt obtained
¢ Benedict’s solution remains blue [1 error, -1m]

b) In the experiment, the visking tubings could be likened to the small intestine.

-

Explain how the movement of sugars from the visking tubing into the surrounding
water differs from the actual absorption of sugars into the blood. [2]

Vissing ubing, molecuics move by diliusion alone; small miestine, movement 15

by both diffusion and active transport:

¢ _Movement out of visking tubing stops when conc. inside = outside: in small intestine.
active ransport ensures that all digested molecules will be absorbed




c) A similar experiment was carried out with the same concentration of reactants.
Suggest and explain one specific way to speed up the digestive process so that
similar results can be achieved in a shorter time. 4]

» Carry out the experiment at 45 deg (or other suitable higher temp),

» This increases the kinetic energy of the reactants (substrate + enzyme)

* Increasing the frequency of mllisions between reaclants

¢ To form the E-8 complex, leading to products.

[Total: B Marks]



3

b)

d)

Figure 3.1 shows sections of the phloem tissue in a plant.

fransverse section

y longitudinal section
Figure 3.1

On Figure 3.1, label a sieve tube cell and a companion cell in both the transverse
section and the longitudinal section. (1]

Sieve tube elements are made up of living, tubular cells linked end to end. The
cytoplasm is thin and peripheral. What is the significance of these structural
adaptations? [1]

Allow unimpeded fow of solutes;

When a plant was exposed to a poison that inhibits respiration, the movement of
solutes in the phloem stopped. ldentify the cells affected and explain why the
movement stops. [2]

Poison inhibited respiration in companion cells;
+  MNo more release of energy to translocate solutes by active transport

Research using carbon dioxide containing a radioactive label, C", has revealed the
following evidence about the mechanism of translocation:

P labeled carbon can be observed in the phloem soon after being supplied to a
well-lit plant;

@ the rate of m-:we;'nent of sugars in the phloem is many times faster than can be
achieved by diffusion alone.

Other research has revealed that:
R aninsect feeds on sap by insering its proboscis (feeding stylet) into the phloem;
S the phloem companion cells contain several organelles such as ribosomes;

T the pH of the sieve tubes and companion cells is lower than surrounding cells;



e)

(i)

(i)

Using the letters P, Q, R, S and T, select two pieces of evidence from the above list
that support the theory that translocation oceurs in the phloem. [1

P, Q, R (any 2, mark 1* two letters only)

In another study, young sunflower plants were watered with water that had been
labeled with radioactive oxygen.

Figure 3.2 shows the outline of the transverse section of the stem of one of these
plants. Draw in and identify the transport vessels that would become radioactive first.

B : (1) Indicates position of
xylem tissue (in a ring)

xq.u ICM
hssue ]
wnlh rads pmh‘v"*a

Figure 3.2 [l

Radioactivity was subsequently detected in the air around the sunflower plants. Which

of the following substance(s) could account for the presence of radioactivity in the air?
Tick the correct option(s). [1]

D Carbon dioxide El Oxygen

D Glucose Water vapour

[Total: 7 Marks]



b)

A spirometer is an instrument used to measure the air capacity of the lungs.

Figure 4 compares a normal spirometer trace with one from a trained athlete and one
from a bronchitis sufferer.

Each curve shows the volume of air exchanged during one normal breath, followed by
the volume inhaled and exhaled after breathing in and out as much as possible in one
single breath.

A | ks,
Volume /‘\jL -f""_\'\.j \ /L\ /

\
|

MNormal Alhlele Bronchitis sufferer

Time,
Figure 4

Vital capacity refers to the maximum amount of air a person can expel from the lungs
after breathing in as deeply as possible. ‘

Describe and explain how bronchitis affects vital capacity. [2]

* Vital capacity is decreased (as max. volume of air exhaled after a max.
innalation 1s less than normal};

* Constriction / inflammation of the bronchial lining and/or excessive
mucus restrict air flow/ lowers the effective volume in lungs;

Describe how the carbon dioxide produced in respiring tissues is transported in the
blood to the lungs. [4]

» Carbon dioxide diffuses* into RBC:

—® Caib OIiC anliyarase catalyzes conversion o1 U0 + H;0 =7 HCU5/Carbonic acid,

* Carbonic acid (dissociates to) form HCO;";
* HCO;y diffuses* into plasma (/ CO; mostly transported as HCOy™ in plasma:

=

appears at least once




c)

b)

Blood pressure / mmHg

During an 800m race, an athlete’s muscles may respire anaerobically. Write a word
equation for anaerobic respiration in the muscle cells. [1]

glucose = lactic acid + (small amount of) energy:

[Total: T Marks]

Figure 5.1 shows how blood pressure changes as blood travels through one circuit of
the circulatory system.

Y -

120 ‘ !
100 4
80
B0
40 |
m -
0 [~ -

arleries capillaries Veiny pulmenary arleries  capillaries  pulinomary veing

anrti arlerioles Tenules Y GV iirleriales venules
Figure 5.1

Explain why the blood pressure decreases so rapidly in region Y. [2]

- +  Arteries are dividing into many arterioles; —
* with a larger total cross-sectional area (all arterioles combined),
- pressure is greatly reduced / greater resistance due to larger surface —_
area so blood flow slows down.

In the space below, draw a labeled diagram to show the cross-sectional view of a
blood capillary. M

5“’-0“' e l.i_a-l



c) Give two reasons to explain how a return flow to the heart is possible when the
pressure in the veins is so low. [2]

s Prevention of backilow by semi lunar valves;

. ske 5 movement ol skeletal mu Elp
push the blood along;

¢ Relaxing heart muscles cause pressure in heart to become lower than in
VEINS,

(any 2 valid points)

d) Figure 5.2 shows a blocked artery being treated with the use of a stent (small tube of
. stainiess steel mesh). A balloon with the stent is inserled into the artery and inflated.
The balloon is}hen removed and the stent remains inside the artery.
same artery with stent

fatty substances deposited in lumen in place

e
IR el S

artery with blockage

Figure 5.2

Suggest why the artery wall 'bounces back' when the balloon is removed.
(i) ' (1]

Presence of elastic tissue in walls of artery;

(iiy Explain why the ability of the artery wall to bounce back is important in a normal,
healthy artery. [2]

= »  Walls can stretch and recoil;
* helps to push the blood along / to maintain continuous blood fow [ to
even out fluctuations in pressure;

[Total: 8 Marks]



6. Figure 6.1 illustrates a theoretical relationshi

p between a population of foxes and a
population of rabbits over a period of time.

X fime

Figure 6.1

(a)(i) State which curve, A or B, represents the fox population.

(1
A

(i) With reference to Figure 6.1, describe and explain one feature on which you based

your answer to a)(i). [2]
The average population size of rabbits (B) must be larger to have sufficient energy to support
the Tox populafion ue lo energy loss befween successive trophic lavels, rabbit
poepulation ean only support a smalier fox population; OR

(=] p (=] ines, 4] n al [&] d [==3 on attar, ndi ng
that A is likely to depend on B for its survival,

(b)(i) Describe what a pyramid of biomass represents. [1]

Represents the dry mass of organisms at each trophic level at any one time.

(i) With reference to Figure 6.1, draw a likely pyramid
levels, to represent the fox and rabbit populations
levels as “fox” and “rabbit”, [1]

fox
. ]

rabbit

of biomass made up of two trophic
at time = X. Label the two trophic

10



(c) Figure 6.2 illustrates the relationship among various entities in a habitat.

Figure 6.2

With reference to Figure 6.2, complete the flow diagram below to show the carbon
cycle. Your diagram should illustrate the relationships among the enfities in the
habitat and include the identities of processes A to E. [5]

Atmospheric CO, i PLH-usnﬁ n ﬂ\ﬁ.ﬁﬂ (¢ )

7 B:
b \\

D= Kﬂ?i[’ Hiya | Green Plants
(1

Fossi |
Fuehs

E :
P Stfalt
euompoditiva ) 2,

Fm-!,:j ()

lgnore additional arrows unless error,

4
-1 if additional arrows show error. [@



Section B

Ta

7b

ic

Tei

Teii

8b

Increases from 2au to 4au:
DNA replication taking place/duplication of DNA or chromosomes;

Cytokinesis/cell division takes place:

T I i S g

o

o | '™ | . W §
1 v naRrAEREs ]
] + H
:h:ﬂ_ 4 3
- . e e e
nEs = i
w= E il :
. : s 7 5 'I: i & 1
| = Zisiarian
AT il xy 5 T+ ‘] EF Tl ﬁ
3 Teh TEEE AT EEr raewes
E L3 fersy ] iEapidda
gripasit. LR R
-4 4 w - K - 14 : E -|-. -pl_
- i -y .
o - 1 H : :
d A L ..rm#.ﬂrﬁ
L o - 1T H iy
1t I - = : s
X Il L it ity
i i i T A
o Ak —fee —el maay pomnd

Points plotted correctly;
Smooth best fit curve;

Alters the shape of the active site:
Active site no longer complementary to shape of substrate/ centromere region no
longer able to fit into the active site:

Unable to form enzyme-substrate complex to give product (2 max)

Four

Substitution of one nucleotide:

A gene mutation is a change in the structure of a genelsequence of bases/nucleatides
that make up a gene;

Chromosomal mutation is a change in the number (or structure) of chromosomes:

Individual 1 has genotype HbAHbBS or HbSHBLS;

Offspring (individual 5) has a severe form of the disease/genotype HbSHbS;
Therefore individual 1 must have at least one HbS allele;

The other allele could be HbA since individual 6 is a heterozygote who could have
inherited the HbA from individual 1.

12



8d Parent phenotype: Mild form x Healthy
Parent genotype: HbAHBS x HbAHDA

Gametes: . . . .
Random fertilization
Offspring genotype: HbAHbA HbAHbA HbAHDS HbAHDLS [I]
Offspring phenotype: Healthy:Mild form
. Phenotypic ratio: 13
Probability of having one HbS allele= % [1]
Improper labeling -1

Mo labeling -2
Mot simplest ratio -1

9 EITHER
Maintenance of constant internal environment;

Amino acids brought to cells to form proteins/protoplasm (assimilation);
Excess are deaminated in liver;

To form urea;

Excreted by kidnevys;

Decrease in water potential of blood,
Detected by hypothalamus;

Pituitary gland releases more ADH:
Kidney nephrons reabsorb more water;
So less water is lost in concentrated urine.

90R

a)

- Is immediate;

- In response to the stimulus of dust entering the eve;
- Happens without conscious control;

-

b) Stimulation of 1tch receptors generates a nerve impulse;

Sent via Sensory neurone;

To CNS/brain

Where 1t crosses a synapse to a relay neurone;

(Relay neurone then conveys impulse from brain to spinal cord)
Across another synapse to a motor neurone,

Finally across motor end plate to effector muscle (biceps) in arm;
Which contracts to cause raising of arm.

13
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1 Fig. 1.1 shows a smooth muscle cell.

Fig. 1.1 (Source: UCLES)

Which structures are present in both the smooth muscle cell and the red blood
cell? :

cell membrane

cell membrane and cytoplasm

cell membrane, cytoplasm and nucleus
nucleus

w B v I

2 Cellulose and lignin are substances that may be found in the cell walls of plant
cells. Fig. 2.1 shows part of a vascular bundle from a plant.

Which substances are present in the cell walls of cells P, Q and R?

cellulose lignin
A P,Q,R - P.Q,R
B P.Q, R P, Q
c P,Q,R Q
D P, R Q




3 Fig. 3.1 shows a photomicrograph of an animal cell as seen under an electron
microscope.

Fig. 3.1 (Source: Unknown)
What is structure 57

A Golgi apparatus B mitochondrion
C smooth endoplasmic reticulum D rmough endoplasmic reticulum

4 Fig. 4.1 shows an experiment using a partially permeable membrane.

F

Visking tubing ==yl

L~ mixture of water,
starch and iodine

1L — waterina

b boiling tube

Fig. 4.1

What is the name of the process responsible for the movement of iodine
molecules into the surrounding water?

A absorption B active transport C diffusion D osmosis

5 Which substance enters a root hair cell by active transport?

A carbon dioxide B nitratle ions C oxygen D water

3 [Turn over



Question 6 and 7 refer to Fig. 6.1.

Cooked rice was pressed into the shape of a cube with a mass of 10 g. Fig. 6.1
shows an experiment fo investigate the action of amylase on a 10 g cube of cooked
rice. After 20 minutes at 20°C, 2.5 g of starch was converted into maltose.

/— amylase solution
............... in a beaker

- -

o L — 10 g cube of
iy S - cooked rice

Fig. 6.1

6 How much starch would be digested if the experiment was repeated at a
temperature of 30°C?

A 00g B 15¢g C25¢g D50g
7 At the end of 20 minutes, food tests using Biuret and Benedict's solutions were
conducted on a sample of amylase solution.

What was the final colour observed for each food test?

Biuret Benedict's
A purple brick red
B purple blue
C blue brick red
D blue blue

8 Which two structures produce substances involved in the digestion of fat?

A liver and gall bladder B liver and pancreas
C stomach and gall bladder D stomach and pancreas



9 Fig. 9.1 shows an experiment where samples of 4 fluids were taken from the
alimentary canal and added to 4 different test-tubes containing a cloudy
suspension of egg-white. Hydrochloric acid was added to the mixtures in the
test-tubes. The tesi-tubes containing the mixtures were then placed in a water
bath maintained at 37°C for 20 minutes. If a protease present in the fluid digests

the protein in the egg white, the cloudy suspension will turn clear.

5 drops of hydrochloric acid added

- -

Fig. 9.1

—=——=— 1 ml fluid sample from
""" alimentary canal

4 2 mi cloudy suspension
~—  of egg-white

Fluid samples from alimentary canal
1. saliva

2. gastric juice

3. pancrealic juice

4, intestinal juice

Which fluid samples turned the cloudy egg-white suspension clear?

A 1and2 B Z2and 3 C 2only D 4 only

10 Fig. 10.1 shows part of the circulatory system. The arrows indicate the direction

of blood flow.

After a meal, which blood vessel will contain blood with the most amino acids?

to the from the
heart heart
1r
intestine
Fig. 10.1
5

[Turn over



11 Fig. 11.1 shows an experimental set-up that can be used to investigate
photosynthesis. The rate of photosynthesis is measured by counting the number
of bubbles released per minute.

Test tube
Onygen

Air bubble

Water

=t -:

Thvigs of Hydrills

Which graph shows the effect of varying the pH of water on the rate of bubbling?

mate ef bublbling rate of bubbling rate of bubbling rate of bubbling
r Y & Y &

r
F
v
r

increasing pH = increasing pH = Increasing pH increasing pH

A B Cc D

12 What is the function of the companion cell found in the phloem of a plant?

A develop into sieve tubes cells

B supply energy to the surrounding cells
C transport sucrose and amino acids

D transport water and minerals



13 Fig. 13.1 shows the arrangement of cells inside a green leaf. In which layers is
chlorophyll present?

A 1,2, 3and4 B 2 only
C 2and3 D2 3and4

14 Which combination of factors results in the highest rale of water loss from the
aerial parts of a plant?

i humidity light intensity __;emperature
A high high low
B high low high
C low high high
D low f low low

v i [Turn over



15 Fig. 15.1 shows an experiment to investigate the transport of water in a stalk of
celery using a coloured dye.

coloured dye

Fig. 15.1 (Source: Unknown)

Fig. 15.2 shows a section through the celery stalk taken at X after one hour, The
section shows the arangement of the vascular bundles,

Which region was most stained by the dye?

A 1,2 3and4
B 2,3and4
C 3and4

D 4only

16 What happens to the bicuspid valve and aortic semi-lunar valve of the heart when
the muscles of the ventricles contract?

bicuspid valve aortic semi-lunar valve
A closed closed
B closed opened
C opened closed
D opened opened




17 The allele 1* may be combined with other alleles to determine a person's blood
group. What will happen when blood from donors with genotypes *°, A1 and
1" are mixed in a transfusion with the blood of a recipient with genotype 1°1°?

[ A~ =
A - 3 =
B - . +
C - + +
D + + +

Key: +:agglut'inaﬁnn - : no agglutination

18 What is the state of the following muscles when a person inhales?

diaphragm muscle external intercostal muscles
A contracted contracted
B contracted relaxed
C relaxed contracted
D relaxed relaxed

19 What is the approximate content of oxygen and carbon dioxide in exhaled air?

oxyagen carbon dioxide
A 16% 0.03%
B 21% 4%
Cc 16% 4%
D 21% 0.03%
9 [Turn over



20 Which substance in cigarette smoke damages the inner wall of blood vessels?

A carbon monoxide B cholesterol C nicotine D tar

21 In which of the following organs is urea formed?
A kidneys B liver C pancreas D urinary bladder

22 Fig. 22.1 shows the kidney and tubes associated with it. The arrows indicate the
direction of flow of fluids within the tubes.

ty

3
Fig. 22.1 (Source: UCLES)

Where will urea be found in significant amounts?

A 1and2 B 1and3 C2and3 D 3 only

23 Which of the following describes the condition of the blood vessels and sweat
glands of the skin after a period of exercise?

blood vessels sweat glands
A constricted inactive
B contracted inactive
C dilated active
D relaxed active

*

24 Which part coordinates osmoregulation in the body?

A hypothalamus B kidney tubules
C pituitary gland D sweat glands

10



25 What explains why the rate of heat loss in a young mammal is greater than that

26

27

28

in an adult mammal?

A The younger mammal consumes more fat and carbohydrate from milk.

B The younger mammal has a higher surface area to mass ratio.

C The younger mammal's sweat glands are less active.
D The younger mammal is still growing.

What is the effect of an increase in the levels of the following hormones on the

cancentration of glycogen in the liver?
adrenaline

A increase

B increase

Cc decrease

D decrease

glucagon insulin

decrease increase
increase decrease
decrease increase
increase decrease

Which of the following transmits the nerve impulse from the central nervous
system that results in the secretion of adrenaline by the adrenaline gland?

motor neurone

receptor
relay neurone

oOm>

Sensory neurone

Fig. 28.1 shows a grass flower. In which one of the labelled structures do pollen

tubes develop?

c

Fig. 28.1 (Source: UCLES)

11
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29 Fig. 29.1 shows how an offspring can result from a parent using a method of
vegetative propagation known as layering.

parent offspring

Fig. 29.1 (Source: Marshall Cavendish Education)
Which of the following statements about the offspring is true?
A ltis likely to be more resistant than its parent to disease.
B Itis likely to develop into a new variety.

C Itis likely to grow bigger than its parent.
D Itis likely to have the same flower colour as its parent.

30 In the human foetus, what is the concentration of oxygen in the following blood

vessels?
umbilical vein umbilical artery
A low high
B low low
c high high
D high low

31 Some steps in the production of genetically engineered insulin are listed below.

1. Isolate the insulin gene 2. Cut a bacterial plasmid
3. Insert insulin gene into bacterial plasmid 4. Insert modified plasmid into bactérium

Which steps involve the use of enzymes?

A 1,2 3and4 B1,2and3 C 2and3 D 2 only

12



32

33

34

35

36

37

During which stages of meiosis do crossing over and independent assortment of
chromosomes occur?

crossing over igﬁgﬁ;ﬂ;&t
A prophase | prophase |l
B prophase | metaphase |
c metaphase | anaphase |
D metaphase | anaphase |l

Which stage of the cell cycle marks the end of mitosis?

A cytokinesis B interphase C prophase D telophase

Which of the following describes a gene?

A It is a segment of deoxyribonucleic acid.

B Itis made up of a sugar, a phosphate group and a nitrogen-containing base.
C It may be dominant, recessive or co-dominant.

D It speeds up the production of proteins in a cell.

What is the cause of sickle cell anaemia?

A A deficiency of iron in the diet

B A mutation that results in a change in chromosome number
C A mutation that results in a chemical change to the gene

D An infection by the malaria-causing parasite

Which of the following characteristics show discontinuous variation?

1. gender 2. height 3. blood group 4. eye colour
A 1only "B 1and3 C 1,3 and 4 D 2 only
A pure-breeding black-haired goat was crossed with a pure-breeding white-haired
goat. All the goats of the first generation had grey-haired coats. If the grey-
haired goats were mated what percentage of black-haired goats could be

expected in the second generation?

A 0% B 25% C 50% D 75%

13 [Turn over



Questions 38 and 39 refer to the food chain below.
1. mango tree = 2. aphids = 3. bird > 4. blood-sucking ticks

38 Which of the following organisms in this food chain are likely to cause an inverted
pyramid of numbers?

A 1only B 1and4 C2and3 D 3 only

-39 Which organism is the secondary consumer?

A 1 . B 2 C3 D4

40 Fig. 40.1 shows the various stages in the freatment of sewage.

wl

4 == SEmEol.

Fig. 40.1 (Source: www.filtronics.com)

In which stages are microorganisms used o treat sewage?

A 1,2and3
B 2only
C 2and3
D 4 only

14



5

The food web below shows the feeding relationships between some organisms in
a coastal mangrove habitat.

(a)

(b)

Crocodile
N
Otter Heron Large fish Dugong
L R JI Y
Crab Mudskipper Small fish Shrimp
Pl R
A;ae Phytoplankton Sea grass

(possess chlorophyll)
Name the primary consumers of the food web.

(1

The loss of which producer will have the greatest impact on the stability of
the food web? Give a reason for your answer.

[2]

(e} The pollution of the coastal mangrove habitat by pesticide runoff resulted in a

drop in the crocodile population. Explain how this may have happened.

[3]

[Total: 6]

9 [Turn over



Section B [30 marks]
Answer three questions.
Question 8 is in the form of an Either / Or question.
Only one part should be answered.
Draw your graph on the graph paper provided.
Write your answers on the writing paper provided.

An investigation was carried out into the rate of urine production in humans.
Twenty people fasted overight, then, at 8.00 a.m., emptied their bladders. Ten
people then each drank 1 litre of water, while the other ten (the control group)
drank nothing. All twenty then remained at rest and emptied their bladders every
haif an hour for 2.5 hours. The mean velume of urine produced every half hour, by
each of the fwo groups, was recorded. Table 6.1 shows the resuilts of the
investigation,

Mean Volume of Urine / ml
Time / min Drank 1 litre of water Control il
30 60 25
60 285 10
90 290 35
120 190 15
150 65 10
Table 6.1

(a) Plot graphs using the data in Table 6.1 to show the mean volume of urine

produced by both groups of people over a period of 2.5 hours. [4]

(b) Explain the difference between the results for the group who drank water with
those for the control group. [4]

(c) Suggest how the results for the group who drank water might have differed if
they had exercised during the experiment. Explain your answer. [2]
. [Total: 10]

10



7  Explain the importance of the following structures in the human body.
(a) cilia; [5]
(b) villi. [5]

[Total: 10]

8E (a) With reference to photosynthesis explain the term limiting factors. 41
(b) Describe how nitrates from the soil reach a mesophyll cell. [6]
[Total: 10]

80 (a) Describe an experiment to investigate the effect of varying concentrations of
carbon dioxide on the rate of photosynthesis. (6]

(b) Suggest how food from a plant benefits a parasitic insect such as an aphid. 4]

[Total: 10]

END OF PAPER
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Section A [50 marks]
Answer all questions.
Write your answers in the spaces provided.

Fig. 1.1 shows apparatus set up to investigate the movement of substances where
the Solution X and Y was varied by using either 1% or 10% sugar solution. Fig.
1.2 and Fig. 1.3 show two possible results of the investigation.

P - i

e T T R o

=——— Solution X
Visking (dialysis) fubing

—— Solution Y
tied end

\metai'suppnrt

Fig. 1.1 (Source: UCLES)

- r E

Fig. 1.2 (Source: UCLES) Fig. 1.3 (Source: UCLES)

(a) Name and describe the process being investigated.

[3]

(b) Explain the differenices in the results shown in Fig. 1.2 and Fig. 1.3.




5]

[Total: 8]

The table below shows the diploid number of chromosomes found in the nuclei of

some animal cells.

Animal Diploid Number
Human 46
B Donkey 62
Horse 64

(a) Explain what is meant by the term diploid number.

(1]

(b} Which cells in the human body do not contain the diploid number of

chromosomes?

(2]

[Turn over



(c) A donkey and a horse are similar in structure. If they mate they can produce
a hybrid organism called a mule.

Horse x Donkey

'

Mule

()  What would be the number of chromosomes found in the body cells of a
mule? Explain your answer.

[2]

(i) When two mules are mated, they are unable to produce offspring and
are described as infertile. Suggest an explanation for this infertility.

[2]
(d) Explain why genetic variation that results from meiosis is different from the
variation that results from mitosis.
[
[Total: 11]



Some diet supplements are designed to replace a meal. This diet may help
people lose weight.

An invesligation was set up to test a supplement to find out what it contained. The
results of three food tests are recorded in the table below.

Tested for Reagent Colour at Colour at Result
start end
Glucose blue brick red
Starch lodine present
Biuret blue present
(a) Complete the table by writing the correct word in each empty box. [3]

(b) In the test for glucose, explain how you could heat the reagent and sample

safely.

[2]

(c) If the diet supplement is used to replace a meal, suggest two other
components that are needed to ensure a balanced diet. For each component

you suggest, describe its role in the body.

B

[2]

[2]

[Turn over



(d) Starch and glucose are both carbohydrate molecules.

(i) State one difference between the properties of these molecules.

[1]

(i) Describe how this difference relates to their function in plants.

(4]

[Total: 14]



4

In one year in Country K, 20 030 people died from different diseases linked to
cigarette smoking. The table below shows the percentage of people dying from the
different diseases.

Cause of Death %
Cancer, including lung cancer 39.7
Heart disease 21.2
Chronic bronchitis and emphysema 20.1
Others, including stroke 18.3
Passive smoking 0.7

(a) Calculate how many of the 20 030 people died from cancer. Show your
working. Give your answer to a whole number.

Answer: [2] |

(b) Explain the relationship between emphysema and cigarette smoking.

[4]

T [Turn over



(c) Cigarette smoking is not the only factor that can increase the risk of heart disease.

(i) Name two other factors that can increase the risk of heart disease.

;

2. [2]
(ii) Explain how heart disease may lead to death.
[3]
[Total: 11]
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@ No.

Marking Points

Part
Marks

Examiner's
Remarks

1(a)

¢  OSMOSIs ;
movement of water molecules from a region of high
water potential to a region of low water potential ;

* across a partially/selectively permeable membrane (R
semipermeable) ;

(b)

* (Fig. 1.2) Solution X — 1% sugar solution + Solution Y —
10% sugar solution :

* (Fig. 1.3) Solution X — 10% sugar solution + Solution Y
— 1% sugar solution ;

* 1% sugar has higher water potential than 10% sugar /
converse ;

« movement of water in the correct direction (in Fig. 1.2 or '

1.3);
« turgid (Fig. 1.2) / flaccid (Fig. 1.3);

2(a)

two sets of chromosomes / chromosomes in pairs / 2n / full
set of chromosomes /| AW :

(b)

. gametes ,;
sperm (cells) ;
ovum / ova / egg (cells) ;

max

(c)(i)

63 ;
31 from donkey + 32 from horse :

(ii)

cannot form gametes / cannot form haploid / AW ;
31.5/ (63) odd number of chromosomes / can't be
halved / AW :

(d)

* (mitosis) no genetic variation / (meiosis) results in
genetic variation ;

* (meiosis) involves gametes / haploid / reduction in
chromosome number / AW :

« (meiosis) crossing over :

« (meiosis) independent assortment

« random fertilisation / random fusion of gametes ;

-

max




Q No.

Marking Points

Part
Marks

Examiner's
Remarks

3(a)

Benedict's + present ;
yellow/brown + black/blue-black/purple-black ;
Protein + purple/violet/lilac ;

(b)

water bath ;

(water bath) water filled to a safe level / not to the brim
of the beaker / AW ;

(water bath) prevents liquid spurting out of test-tube /
AW

test-tube holder ;

safety-goggles ;

mouth of test-tube directed away from others ;

max

(c)

fat / lipid ;
store of energyfinsulation ;

fibre / roughage ;
peristalsis / prevents constipation ;

named mineral ;
relevant function of named mineral :
(if mineral is not named award 1 mark only)

named vitamin ;
relevant function of named vitamin ;
(if vitamnin is not named, award 1 mark only)

water ;
solvent / transport / medium for chemical reactions /
hydrolysis / other relevant functions ;

max

(d)(i)

smaller molecule (glucose) / larger molecule (starch) ;
soluble (glucose) / insoluble (starch) ;
monosaccharide (glucose) / polysaccharide (starch) ;

max

(i)

(glucose)
respiratory substrate / respiration ;
energy release ;

(starch) .
no osmotic effect / complex ;
storage;




Q No. Marking Points MF::':S E;:mg:-i;s
d4(a) (39.7 /100) x 20 030 ; 2
7 592:
(b) irritants / named substance : 4
severe coughing / smokers' cough ;
» walls of alveoli damaged/sustain loss of elasticity and
form ;
* capillaries surrounding alveoli break apart :
* decreased surface area for gaseous exchange ;
= incomplete emptying of alveoli :

(c)(i) | fatty diet / obesity / lack of exercise / genes / stress / max
alcohol / high blood pressure / age / gender / other relevant 2
risk factors ::

(ii) | » blocked (coronary) artery ; max
e lack of glucose : 3
= lack of oxygen ;

» respiration hindered / reduced energy ;
» lactic acid ;
» heart attack / heart stops :
5(a) | crab + mudskipper + small fish + shrimp + dugong ; 1

(b) | = algae; 2

* has most number of primary consumers depending on it
/ sole energy source for crab and mudskipper /
reference to loss of primary consumers affecting
secondary and tertiary consumer >

(c) | « absorbed by producers max
* non-biodegradable / cannot be metabolised (by liver) ; 3
* ref. to bioaccumulation / stored in (fatty) tissue :

+ ref. fo biomagnification / bioamplification / increase in
concentration along food chain /

* concenlrations reach a level that, are toxic to crocodiles
/ causes a specified harm e.g. sterility / fragile egg
shells / ref. to smaller concentrations being harmless
but larger concentrations being harmful to crocodiles -




Q No.

Marking Points

Part
Marks

Examiner's
Remarks

6(a)

« suitable scale
(graphs should occupy at least half the area of the
graph paper) ;

» both graphs plotted using the same axes + points
plotted accurately + time on the x-axis + mean volume
of urine on the y-axis
(+ if one plotting error, R if more than 1 plotting error) ;

+ labels + units
(+ for one instance of missing units, R if more than 1
instance of missing units, R for any missing labels) ;

« bestfit line drawn + graphs do not extrapolate beyond
30 min and 150 min ;

(b)

increase in water potential of blood plasma ;
stimulates hypothalamus ; '

» less ADH secreted (by pituitary gland) ;
decreased reabsorption of water by kidney tubules ;
more urine produced [ urine more dilute ;

(c)

less urine ;
water loss through sweating / sweating lowers water
potential of blood plasma ;

7(a)

trachea/bronchus/bronchiole :
movement of mucus ;
keeps air clear of dirt/pathogens ;

= oviduct ;
movement of ovum ;
positions ovum for fertilisation ;
movement of zygote to uterus for implantation ;

max

(b)

finger-like/elongated*
increases surface area for absorption/fexchange” ;

small intestine / jejunum ;
» glucose + capillary / respiration ;
fat + lacteal |/ energy store / cell membrane ;

embryonic villi ; y

placenta ;

two named suslances + correct direction of movement
in relation to the blood capillary ;

*gither for small intestine or embryonic villi




Q No.

Marking Points

Part
Marks

Examiner's
Remarks

8E(a)

* ® & o @

necessary for photosynthesis to occur;

at least two named factors;

the one in the shortest supply;

controls the rate at which photosynthesis occurs:
even though others are plentiful;

max

(b)

2 B 2 & @8 & B8 @

diffusion ;

roots / root hair cells ;
active transport ;
in solution / dissolved :

xylem ;

rool pressure ;

capillarity ;

transpiration pull/stream :

80(a)

.« & o W

describes replicable setup in words or a diagram ;
describes how concentration of carbon dioxide is varied

describes how rate of photosynthesis is measured :
describes how temperature is kept constant

describes how light intensity is kept constant -
describes one measure taken to minimise experimental
errors ;

describes how the results are interpreted

(b) |

max

phloem ;

sugar / sucrose (R glucose/starch) ;
source of energy ;

amino acids ;
protein synthesis / growth / repair / enzymes :

max

Toftal
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A plant root hair cell and a human red blood cell are specialized cells.
Which of the following best describes the root hair cell and human red blood cell?

Both cells contain haemoglobin.

Both cells have a cellulose cell wall.

Both cells contain a diploid DNA content.

Both cells have a large surface area to volume ratio.

ocoore

The small intestine contains a low concentration of glucose as a resuit from the digestion
of starch.

Which describes the uptake of glucose molecules into the cells of the villi?

A by active transport against the concentration gradient
B by active transport down the concentration gradient
C by osmosis along with water molecules surrounding the glucose molecules
D by diffusion down the concentration gradient
it

For questions 3 and 4, refer to the the diagrams below.

stoiiaepen sfoma closed.

The stomata of a plant close and open according to the needs of the plant.
Which of the following statements best describes the mechanism which helps a stoma
open?

A Increase turgidity of the guard cells as water leaves the guard cells. This results in a
decrease in the curvature of the guard cells.

B Increase turgidity of the guard cells as water enters the guard cells. This resulls in a
decrease in the curvature of the guard cells.

C Increase turgidity of the guard cells as water leaves the guard cells. This results in a
increase in the curvature of the guard cells.

D Increase turgidity of the guard cells as water enters the guard cells. This results in a
increases in the curvature of the guard cells.

Page20f 18



4  The control of concentration of potassium ions, K', in the guard cells is essential in
regulating the opening or closing the stomata.

Which of the following best describes the concentration of K" ions in the guard cells and
the mechanism which helps to maintain the concentration when the stomata is open?

resultf;ﬁscﬁlngggﬁggﬂ oF i mechanism 1
A low diffusion
B low _ osmosis
c high :  active transport
D high diffusion

5 Which of the following does not contain digestive enzymes?

A bile

B gastric juice

C intestinal juice
D saliva

6 The diagram below shows a cross-section of a leaf.

Samples of the contents of cell X are tested.

Which results will be obtained?

iodine in a potassium
iodide solution
+ +

Benedict's solution l

+

rﬂnm}
i
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10 mi of saliva was added to each of four tubes each containing 5 ml of starch solution. The
tubes were than incubated under four different conditions for 1 hour.

tube conditions
1 incubated at 60 °C, pH 3.0
2 incubated at 36 °C, pH 3.0
3 incubated at 60 °C, pH 7.0
4 incubated at 36 °C, pH 7.0

1 ml of iodine solution was added to each tube. In which tube did a biue-black colour
develop?

A Tubes1, 2and 3 only 4
B Tubes1, 2and 4 only
C Tubes1, 3and 4 only
D Tubes 2, 3 and 4 only

Which graph shows the correct relationship between pH and enzyme activity?

o

enzyme | enzyme ]
activity activity

'.lr . s
enzyme enzyme
activity activity

r
L3
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10

11

12

Listed below are elements that occur in biological molecules.

carbon
phosphorus
nitrogen
oxygen
sulfur
hydrogen

0 W=

Which elements are common to carbohydrates, fats and proteins?

A 4dand B only . B 1,4 and6& only
C 1,3and4 D 1,2 4and 6 only

Due to a viral infection, a person had part of his liver surgically removed.

Which of the following is / are the expected consequence(s) of the removal of part of the
liver?

1 lighter-coloured faeces
2 reduced absorption of amino acids
3 reduced production of bile
4 slower fat digestion
A 1and4only B 3and 4 only
C 1,3and 4only D 1,2and 3only

Which of the following best describe the function of the hepatic portal vein?

transport waste by products from respiration from the body to the liver
transport waste by products from respiration from the body lo the kidney
transport soluble end products of digestion from the ileum to the kidney
transport soluble end products of digestion from the ileum to the liver

ocOoOwmPE

Leaves are specialized organs of a plant.

Which of the following best describes how a leaf is able to absorb carbon dioxide rapidly?
A arrangement of the leaves on the stem

B green pigmentation
c
D

large surface area
thick section through leaves

Page 5 of 18



13 The dia h i igati i '
e gram shows a setup investigating photosynthesis. The plant has variegated leaves as

leal in normal air,
in light

S\

i~

=

clear plastic bag
containing a substance

that absorbs CO, g

Which two areas indicated above only lacks one factor needed for photosynthesis?

A PandQ
B PandR
C Qands
D Rands

Page 6 of 18



14 The diagram below shows an experiment to find out whether carbon dioxide is needed for
photosynthesis.

,.~sodalime
—~" (lo remave carbon dioxide)

A B

25°C
a substance
to remove
oxygen
C D
‘;; light - black cover
i5°C

soda lime
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15 A piece of celery is placed in a beaker containing a red dye.

The diagram shows part of a section of the stem of the celery after immersion in the red dye
for 3 days.

Which part of the stem will be stained most by the red dye?

16 The graph shows the resulls of an experiment measuring the rate of photosynthesis in a
pond plant at differing light intensities.

rate of
photosynthesis | /X

Y

llghtintensty

L3

Al paint X on the graph, what is the limiting factor in this experiment?

A carbon dioxide
B light intensity
C temperature

D water
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17 The graph shows changes in air pressure in the lungs during breathing

F

wmﬂm

What causes the change in air pressure during X?

contraction of the diaphragm muscles
decrease in the volume of the lungs
movement of the ribs downwards

relaxation of the external intercostal muscles

oOme

18 The pulse rate of an athlete was measured every two minutes and plotted on the graph below.

F 9
T u

pulse rate

'1r

0
0

A Time
His exercise started at S and finished at T but his pulse rate did not start to drop until U.
Which process(es) would occur during the T- U interval?

1 Accumulation of lactic acid in the muscle cells.
2 Increase supply of oxygen to the muscle cells.
3 Increased transport of carbon dioxide to the lungs.

A 1,2and3
B 1and3only
C Z2only

D 2and3only
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19 Which of the following is not mainly found in the plasma?

urea

oxygen
hydrogencarbonates
hormones

oOom>

20 Fitness training increases the concentration of lactic acid that the athletes can tolerate in their
muscles.-

What is the consequence of this increase?
A Aerobic respiration in muscles can be more rapid.
B Blood flow to the muscles is increased.

C More anaerobic respiration can take place in the muscles.
D More energy is needed by the muscles.

21 Which of the following is not an effector involved in the process of thermoregulation?

A brain

B sweat gland

C blood vessels

D skeletal muscles

22 How is the concentration of glucose in the blood regulated?

pancreas blocd glucose |  pancreas
g’ﬁ:ﬁﬁgﬁjﬁ stimulated liver converts level reduces
to secrete concenlration | secretion of
A fall glucagon | glycogen to glucose rise glucagon
B fall insulin glycogen to glucose rise insulin
Cc rise glucagon | glycogen to glucose fall glucagon
D rise insulin lycogen to glucose fall insulin
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23 The graph below shows changes in a person's body temperature.

384
g . ¥ LY
M
2 374 ; ; ;
s ™ : f
3 F S L
8 | i 4 i
§ ] N
g ! C
i ; i
£ .
: ; — Time/min
Which of the following best explains the changes in body temperature during period X
and Y?
period X period Y
A air temperalure increases contraction of arterioles
B air temperature decreases dilation of artericles
C air temperature increases - dilation of arterioles
D air temperature decreases contraction of arlerioles

24 Which of the following is NOT an example of excretion carried out by an excretory
organ?

Removal of glycogen via the liver.
Removal of uric acid via the skin.
Removal of excess water via the kidneys.
Removal of bile pigments via the liver.

cOom>®
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25 The diagram shows some neurones present in a section through the spinal cord.

Which neurone, when cut, would cause a person to not know that he has touched a hot
object, but will still enable him to move his hand?

26 What type of messages do the hormone and neurone relay?

hormone neurone

| A electrical mechanical
B mechanical electrical
C mechanical chemical
D chemical electrical

Page 12 of 18



27 The following diagram shows the knee jerk reflex.

28

ventral rast

spinal cord
X
dorsalroot e quadriceps

~ patella

leg

J movement

Which of the following completes the diagram?

X ! z
A motor neurone motor neurone relax
B motor neurone sénsory neurone conlract
Cc motor neurone Sensory neurone relax
D Sensory neurone motor neurone contract

When examining an object in dim lighting, it is observed that it is difficult 1o distinguish

colours.

Which of the following statements best explain this?

Rods do not work well in dim light.
Cones do not work well in dim light.
Insufficient light enters the eye as the pupil cannot fully dilate.

ocOom>
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29 The diagram shows the flower of a common species of grass.

Which characteristic is the flower likely to have?

A Anthers with short filaments.
B Nectaries producing nectar.

C Short, unbranched stigmas.

D Small, smooth pollen.

30  The diagram shows the structures inside a tomato fruit.

31

remains of style
Which part of the tomato flower swells to form the seeds of the fruit?
A style
B stigma
C ovary
D ovum

-

When is the sex of a baby determined?

before ovulation

during child birth

after the first division of the zygote
during fertilization

oomo>»
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32

33

34

The diagram shows part of the placenta

mother's artery wfmﬁﬂm‘r_'ﬁvﬂm
R TR e

4 : 3

In which numbered parts does blood contain the most oxygen and nutrients?

A 1and2
B 1and3
C 1and4
D 2and3

If X units of DNA are present in the nucleus of a root tip cell during interphase before
DNA replication, what is the relative amount of DNA present in this cell during
prophase of the next mitosis?

A X
B X2
c 2X

D X4

A human cell has a total of 23 pairs of chromosomes. Following mitesis, the daughter
cells would each have a lotal of chromosomes. After meiosis |, the two
daughter cells would have chromosomes, and after meiosis 1l the gamates
formed would have chromosomes.

A 23,46, 23
B 46, 46, 23 -
C 46,23, 23
D 46, 46, 46
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35 The following diagrams show four different stages during cell division.

The correct sequence of the stages is

L0, 1L v
|10 1 A
LAL IV, I
IV, 0L L

conmy

w

36 The following are some events that lake place during transcription.

mRNA moves from nucleus to cytoplasm

one of the two DNA chains acts as the template
partial unwinding of the DNA molecule

sequence of bases in DNA copied to produce MRNA

£ L3 b =

Arrange the events in the correct sequence.

v oh
1

COome
=
= BB

L b =

2,
2
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37 A strand of mRNA is transcribed from an original strand of DNA. The original bases on
the DNA strand were GAG A C A,

What is the base sequence on the mRNA strand produced from this?

A CUCUGU
B UGUCUC
C CTCTGT
D TGTCTC

38 Whatis a disadvantage of producing transgenic plants?
A Enabling crags' to grow in extreme conditions.
Producing pesticide-resistant crops.

B
C Producing plants to compete with naturally occurring varieties.
D Producing crops with high nutritional quality.

39 The diagram shows the inheritance of flower colour in pure breeding roses.

F, generation '

Which flower is heterozygous for colour?
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40 The diagram shows blood group phenotypes for a mother and her two children.

fal:lher mother
: 3 i
blood group ? blood group A
! |
child 1 child2 |
bleod group © blood group B

Which is the genotype of the father’s blood group?
(e
Ao
1°°
%0

cOowmpP
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(e Usi .

g information in Fig. 1.1(a) and Fin-. ﬂi
(i) Explain why flowers of this plant are rarely

T
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(il) suggest how the insect brings about pollination in this species of plant.

e e e rrr e L LR R L L LR L e bbbl Lt bl

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

PTRUPR
[Total: 9]

2 \Various structures in the human gas exchange system are adapted in different ways 1o

perform their specific functions.

(a) Complete Table 2.1 below using a tick « or cross X in each box to show whether or
not the structure shows the particular feature.

Two boxes have been completed for you.

Table 2.1
feature
structure lined with cilia reinforced with site of gas contains smooth
carfilage exchange muscles

trachea N

bronchus
bronchiole v

alveolus

[4]

(b) State the two ways in which the concentration gradients of oxygen and carbon dioxide
are maintained for efficient gas exchange.

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

------------------------------------------------------------------------------------------------------------------------------------------
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sy e
B oA

(¢} Describe the effects of nicotine and carbon monoxide in clgﬁiiﬂ-s‘maka on the
" cardiovascular system.,

n‘l‘Mﬂmﬂl.i;l iq I--~'I-I-I--I---1|iu|-n-.r-c.-f-f-ﬁ--q-u- L e T T YT T} (-n-p.i...I._.-_q.._-||."|'_||._--_*.¢._r\..;."..,_..,._..."_........u.".....
............-......-“..-...---1.-..,..,...-..-..._........H.H.....4,.................._+..+..........J...'..u..........,"...-.........n..........!..u“.,,4...“......
b e e L L L L E L Er e e PRy ey .....,u.a.’.q!.....-.........--H................,".".........'.....H..4.._,,-\“._,,"....._,
CABON TIBDONIEE. ... s mssems s s e sk s sttt
a_u--u--.-.-h.11-.-|....c..|..-'.,.--|---|.-|a|..--|rqu......-...uq-u-n-..|.+-“-'......-....1._'u-,'+u'._..u..._.-.l...,,..‘.“. ......... PRSRT FIe oS W S PR

.-.u.-.u..-uu-;-.nj-n-1-----u.--_uu-uuunHh-----u---uuuuu--:-----------u-h---nu----q.--..----r--un. ..... LT e T [2.]

__{a) Describe the rale of insulin in the regulation of blood glucose coneentration.

e s k3 8 F R S B 0 0 b BB B0k o Frmio 8 B 4w 5 0 e ot 8 500 S A 0 005 0 #5455 58 8B 65 o m m m mmn [
FEEshEEEr R R R A s e e L L L N T o e e e e S
A A R BN B R B 8 8 i R 2 R TR P e Sy Py RECTTEY T
i.-lq'I-T-l_-_!---_------.----l-l-Ill+lllr+1.lllll‘i-b,l--!--rp---q-.-ppq.rgll!.-...l ......... s D o A S ¥

B L e L T R L L R At Lt T LT rpp— L L L T T T T T T P e n

I'l"-"'-l-""""l""""l‘"!!i'Hf'!ll-i'!llllr'!'rllllrllllll.l.dqd.g.......p.p.-|-|a.|a.4lla.da.d_..-“-'_.-.---.-.-4..-|..|++|.|.. ........... FAR S EREIE e FremasBREmET T AW e
e e ermrreeremcEcs N e - W N
A et e e At e o B R ESeiind 13]

(b) State two advantages of treating diabetes with insulin produced by gene technology.

1--- E Rt o o o A 28 kit B 0 0 4 W S b 4 B RS 4 e SR bt e fe AR a s
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Py 5
() Fig. 3.1 shows some of the steps involved in the production of bacteria capable of AL

\J%qﬁhmmmﬂ human insuliin,
mEHAhr hmﬁﬁuﬂnm

DNA soding for human fnsufin produced

: ._._mnwmg-furhummmmﬁd

|

DNA cading for human insulin inserted into a plasmid vector
¥ .
!

plasmid vector inserted into bacterium

Fig. 3.4

State the role of each of the following enzymes in the production of bacteria capable
of synthesizing human insulin:

(1) DNA POIIBIESE ...coviciurustinssinasissmmsrsssmssir st s s s s b b
(ii) restriction @NZYMES .........co et onuimarinsams st
(1) DINA HGESE ... corvesrmmesssnssesssasmassressssssess seasamss s s s e e
............................................................................................................................... [3}
[Total: 8]
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4 (a) Fig. 4.1 shows a cross-section of the hiear at the level of the valves.

Fig. 4.1

(i) Complete the following flow chart to show the pathway of blood through the

heart.
vena cava —ss- right alrium —e=— valye P — —= vaiva §
left atriup —-—» ~%— |ungs -— pulmonary artery

valve Q —= left venlricle —s valve R —= #orta

[2]

(i) Explain how the valves P and Q ensure one-way flow of blood through the
heart.

.......................................................................................................................................... [2]
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{b) The cardiac cycle describes the events that accur during one heart beat.
Fig. 4.2 shows the changes in blood pressure that occur within the left atrium, left
ventricle and aorta during one heart beat.

16

124

blood pressure
{kPa

B

key:

—— — = |aft atrium

—— |eft ventricle
- @0rta

Fig. 4.2
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In Table 4.3, match up éach event during the cardiag cycle with an appropriate number 1
to7onFig.42. : |

Yiou should put enly one number In each box. You may use Eﬂtﬂ_h.r;umbér once, more
than once of not at all,

The fist answer has been completed foryou.

Table 4.3

event during the cardiac cycle _____number

atrioventricular (bicuspid) valve opens _ &

ventricular systole

semilunar (aoitic) valve closes

left veniricle and lefi atrium both relaxing

semilunar (aortic) valve apené

[4]
[Total: 8]

In mammalian kidneys, the loop of Henle is closely associated with the process of
osmaoregulation.

(a) Explain what is meant by osmoregulation.

Page 8 of 18



5

Fig. 5.1 shows the water potential of renal fluid as it passes through the nephron.

- HEE H ! A — proximal convoluted
o F Sasasasane SaEeEsEIIEELE tubule
~500 BT TR : B — midway along
_{000 HEEEE - T 1 descending loop
L - pEs
watar : n =8 mu '
= tH C - f
potantisi 1500 b o apex of loop
a“ﬁ;fl "Zﬁ‘ﬂﬂ: - - -13“: D — midway along
ﬂ;;a _ -+ : Eaitiines ascending loop
-3000 EE% E — distal convoluted
i - JEaas =ke tubule
—3500 H P HH
=4000 E:E
< i i
Lk s
A B c D E
region of nephron
Fig. 5.1
(b) Using the information given in Fig. 5.1, describe and explain what happens to the
renal fluid as it passes through the loop of Henle.
....................... N (|
(c) Control systems often work by using negative feedback. These systems require a

receptor and an effector. In the process of osmoregulation, name the receptor and
effectar involved.

RECEPLOT ...ecvovceiimrrnene st ss st sbs s

1= i1 o T PSPPI,
{2}
[Tatal; 9]
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Fig. 6.1 shaws a horizontal section through the eye of & student who is looking at a

distant object in dim light.

{a)

(b)

Fig. 6.1.

In Fig 6.1, use label lines and the letters L and M to identify the blind spot and the
cornea respectively,

L: blind spot
M: comea

(1

The sfudent then focuses on an object that is close to the eye and in extremely
bright light.

(i) Describe what happens to the shape of the lens when the student does this.

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

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

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

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

...............................................................................................................................................
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(iii) Describe the change that occurs in response to the extremely bright light.

I ————— e T

R e et LTI R RS R LT LR R R L LR L r'-lur-"[1I

(iv) Explain how this change is brought about.

- e |L,.u+--.-....-.....+.._.-....,....uu--....uuunu-...nqunq---.---ulul-!-- shainaany - e
....................................... EEE 1] - - = #an " * ada
,,,,, .\,,.._......“.;“....|..-..--n,.-",u-uu-n-.qul|- - ] = e T3 - s
........... e AR SR R
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Section B
Answer all three questions.

Question 8 is in the form of an Elther/Or question .
Only ene part should be answered

(&) Explain whatis meant by the term gene mutation.

2]

(b) Two pea plants with red flowers were crossed and produced 177 seeds. 44 of
these seeds grew into white flowered pea plants and 133 seeds grew into red
flowered pea plants

Using the symboels R and r to represent the alleles, by means of a labelled genstic
diagram, explain the inheritance of flower colour in this cross.

(3]
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(¢) A red flowered pea plant, genetically identical to the original parent, was crossed
with a white flowered plant. Predict the ratio of red flowered to white flowered plants

expected from this cross.
You may usé this space for any working:

(1]
(d) Explain how the knowledge of genetics has helped breeders fo ﬁnp}uue the gquality
of wool produced by sheep. :
..................................................................................................... oeenamesptsams s ]
[Total:10]
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8  Fig. 8.1 is'a drawing of a transverse section of a leaf.

Fig. 8.1

(a) Uselabel lines and the lefters X, S, E and D to indicate the following on Fig. 8.1

X — a xylem vessel
§ — a phloem sieve tube
E — a lower epidermal cell

D - a palisade mesophyll cell
[4]

(b) Name two assimilates that move from the palisade mesophyil cells to the vascular
tissue 1o be exported from the leaf.
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9

{c) Explain, using the term water potential, how water moves from the vascular tissue
to the atmosphere.

..........................................................................................................................
e L e R L L L e Lt L e LR
--------------------
..........................................................................................
.....................................................

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

EITHER

Fig. 9.1 shows the cross section of human skin in ot weather.

A

£, i - e
5 _ TR & e capillaries
S i ff arteriole
i e C

o

Fig. 8.1
(a} Name slrua::tur'Es Ato D

B
D

|2}
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() Blood flow through the skin changes in response to changes in the air temperature.

State what happens to blood flow through the skin when the temperature of the
surrounding air becomes very céld and explain how the changes reduce heat loss.

A A 0 R B R R S R

i e R R L R R R R b v enmniibans

D = S ¥ P S SR S P P ey T P T Y S

Fasm sk
A e kS b S EE SR RE N Al R R s rknd e e e SRR R F R SRR S R SRR bR ap R R Fraaw e LR L AR LR LEFTT L
B T T T T L e e e Lt PR ST EFe e mrebelgdinpdnsrnnsais

T R L e B

L TP PP A AR F RS SRS e E e srraasEEnETeEmnrEnanEneE L T TR S L LR TR
PPN T ¥ ST R Sy A L L wmswamanne dwraemsnn B R L Y
T T T L Fasaam sugssadensn eneas sss=snn
e [ ST NNy —— L Sy, T LI e T sevamanacada T e L T
........ e L e
R S e e L T e Rt P §os s e AL LR R R e L L
T T T L Lt L E LLLE R e b Hripdbapasey fEATS R0 00aY “‘""""“"“"'"““"“"""Esl

() The control of body temperature is an example of negative feedback.
Describe how negative feedback is invoived in the control of body temperature.

I ————— e e R TR PR PR R S R R L R L

o Lt e R e L b e L LU L L LL L L]

L L e L L P ]

P T T e e

--------- ok 4 sl o gk kR e o e T T T e R L L L R e L R e Ll L L L bt

_________ e L bbb bl
.................. S L R it e LECE LA LRI L
.......................................................... L LT T e e L L L L L L bttt
............................ 1......................,.,..__,.,____._........,..._.........u........uu-uuu-uu-uuu--nn-uu-nrl-1------11--[3]

[Total:10]
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OR

Fig. 9.2 shows changes in the uterus during the menstrual cycle.

(b) State the days when each of the following processes are most likely to occur during

the cycle.
() fertilisation ...
(i)  implantation ...

[2]
(c) Suggest and explain why biood must not pass directly from the mother fo the fetus

during pregnancy, even though it contains substances necessary for fetal
development.

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

...............................................................................................................................................
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(d) Describe the chief signs and symptoms of HIV/AIDS.

Tl Ll T T T S S A B
e T L T T R e ] R R T T e e R e Py 0 asssssrsnsssanasnnabinanaraahEekar et en pranssdsnana
S B A B 8 0 B g A BB B SRR R

T e PR PR LR T LR PR e BT T T T T T T T T T I

.................... A o e S OB s el

{e} Explain how HIV/AIDS is spread.

........ e T T A RS O e e S v R N P e L e i s

LA - - et L] RIS llllii"l Ll l-l‘l.llllﬂ+d‘l--1ll1-!‘+kr Fasepbridansnnsmsnsananasnssnns SRS E R

.............. 0 000000 I 00 - 800 b 0

B, p SRR DR i e A AR i
........................................................................... R R S B s L

~End - of — paper—

“The important thing in scienca Is not 5o much (o obtain new facts as to discover new ways of thinking aboudt them.”
Sir Willim Bragg (1862 - 1942
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Attempt ALL questions in this section.

Choose the most appropriate answer and shade the corresponding lelter on the separate
answer sheel provided.

1 The diagram below shows the structure of an animal cell,

In which cell organelle is the molecular structure of insulin modified before secretion
out of the cell?

2 Plant cells are placed in solutions containing different concentrations of two
substances, X and Y. The rate of X and Y uptake into the cells was measured with
the results provided in the table below.

P Concentration in solution | Rate of uptake per cell (10~
Stbstanes (10° mol) mol/ min)
X 40 5
X 200 19
Y 20 8
X 100 B

What conclusions can be drawn from this data?

oom>

X is a large molecule and Y is a small molecule.

Both X and Y are transported into the cells by active transport.
X moves into the cells by active transport and Y by diffusion.
X moves into the cells by diffusion and Y by active transport.




3

3 The diagrams represent an enzyme molecule and a substrate.
Which diagram shows these molecules after they are heated to 100°C?

A
E\ E subslrate

g =0 ESD@Q

Questions 4 and 5 refer to the diagram below which shows the human alimentary canal.

B

4 Which labelled organ on the diagram is responsible for the breakdown of alcohol?



7

4

Morbidly obese patients may consider having gastric bypass surgery where the size of
structure A is drastically reduced. Which of the following would NOT be a
consequence of this?

A Drastic weight loss

B  Malnutrition

C  Pepsin will be unable to function properly

D Inability to consume large amounts of food at one sitting

A scientist investigated four species of insects. One of the insects feeds on plants and
another feeds on human blood. As the insects look familiar, he investigated the
digestive enzymes found in their guts.

From the data that he gathered, as shown in the table below, which insect feeds only
on human blood?

The graph shows the volume of oxygen produced in relation to the concentration of

carbon dioxide supplied to a plant in a closed system.

Valumea of axygen produced (arbitrary units)

Concentration of Carbon Dioxide

Insect Enzymes present in insect guts
Amylase Protease Sucrase Lipase
2 - = - +
B + P = =
C = = - -
! D + T + = —~
Key: + present; - absent

Which one of the following statements about the graph is true?

At point A, there is no photosynthesis occurring.

At point B, the rate of photosynthesis almost equals the rate of respiration.
At point C, the maximum rate of photosynthesis is occurring.

At point D, photosynthesis has stopped.

oOow>
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The photomicrograph shows part of a section of a plant.

Cell X

Samples of the contents of cell X were tested. What results are expected?

lodine test Benedict's test
A Present Fresent
B Fresent Absent
[ Absent Present
D Absent Absent

The diagram below shows how a seedling changes in appearance a few hours after
planting.

soil level

Which of the following sets of conditions would have brought about the above
change?

Humidity Light intensity Temperature
A High High Low
B High Low High
C Low High High
D Low Low Low |
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Questions 10 and 11 refer lo the diagram below which shows a stem of a potted plant with
a ring of bark removed. The leaves remain alive after a few days.

10 Which of the following about fruit A and fruit B is correct?

Fruit A increases in size while fruit B remains the same.
Fruit A decreases in size while fruit B increases in size.
Fruits A and B increase in size.

Fruit A remains the same while fruit B increases in size.

oOoOm>

11 New cuts were made at X and Y respectively and a ring of tissue was removed. After
two days, the lower leaf is observed to grow normally and remained turgid, while the
upper leaf began to wilt.

Which of the following statement about this experiment is INCORRECT?

The ring of tissues which were removed contain only phloem.

The ring of tissues which were removed contain xylem.

Water from the segment below Y cannot get to Y.

The upper leaf wilted because the rate of transpiration was higher than the rate
of water uptake.

oOow>

. ®

12 Which is the shortest route that can be taken by blood travelling from the duodenum to
the pancreas?

duodenum — liver — heart — lungs — pancreas
duodenum — heart — lungs — heart — pancreas
duodenum — heart — lungs — heart — liver — pancreas
duodenum — liver — heart — lungs — heart — pancreas

oOomDp
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13  Diagram X below shows a heart with certain parts removed to reveal various valives.
Diagram Y shows the change in the ventricular volume of a person's heart within a
short period of time.

14

15

Ventricular volume (mL)

-~

250 —

100 T

T - e T T T T
922 03 04 05 06 07 08 09
Time (s)

0 0l

Diagram X Diagram Y

At 0.2 second, which of the valves in diagram X are opened?

valves | and Il
valves | and IV
valves Il and Il
valves lll and IV

ooOomP

The high blood pressure in the aorta is maintained by

| the pumping action of the heart.

I the gravitational pull on blood.

Il the contraction of the skeletal muscles around the blood vessel.
IV the elastic recoil of the vessel wall.

| and Il

| and IV

Il and Il

ll and IV

oOme

Which of the transfusions shown in the table below, if carried out, would be
successful?

Donaor Recipient
A A AB
B AB O
| C B A
D AB A
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17

The diagram represents the relationship between a respiring cell and blood capillary.
The arrows indicate the direction of the substances exchanged between the capillary
and the cell.

capillary wall red blood call

blood plasma

tissue fluid ceil

What could arrows P, Q, R and S represent?

(i P Q ] R S i
A Ammonia Cxygen Carbon dioxide Hw:irnge_en-::arhunate
B Salts Carbon dioxide Hydroggncarhnnata An'llz?:nia
Cc Urea Salts D::;rzsen Plasma
D Water Carbon dioxide Oxygen Glucose
An athlete ran in a 100 m sprint race. Which of the followi ng occur(s) inside his body

during the run?

oOme

| Lactic acid builds up in his muscles.

Il Glucose is converted to glycogen in his muscles.

Il Anaerobic respiration takes place in his muscle cells.
IV Aerobic respiration takes place in his muscle cells.

| only

I and Il only.

I, Wand IV only.
I 11, i and IV
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18  The figure below shows a model which demonstrates the action of a type of muscle
used during breathing in a mammal.

opening S

““”fﬁ

el g TR
7 2
—
LY — pislon I
paistv.':nI

orced
upwards

Which of the following correctly describes what the model is demonstrating?

Muscle represented by piston Process shown
A Diaphragm Exhalation
B  Diaphragm Inhalation
C  External intercostal muscles Exhalation
D  External intercostal muscles Inhalation

19 The bar charts below show the relative amounts of four substances in the blood
entering and leaving a certain organ in the body of a mammal.

glucose urea oxygen carbon dioxide

'-muL‘l[L 1

Blood entering the organ

] Blood leaving the organ
The organ is probably the

liver

kidney

small intestine
lung

oOoOm>
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20 Adrenaline is sometimes given to patients. In which of the following conditions would
the administration of adrenaline be useful?

I low heart rate
Il low blood sugar levels
Il low water potential of blood

A llonly

B landll only
C Il and lll only
D |, llandlll

21 The diagram below shows the structures associated with a human kidney.

What are the relative concentrations of urea in X, Y and 27

L X ¥: 4
A High Low High

B High Low Low
c Low High High

| D Low Low High

22 Blood plasma in a healthy man contains about 1 g of glucose per litre of plasma.
Which figure is most likely to represent the concentration present in the urine of this

man?

A 0gllitre

B 0.5 gllitre
C 1.0 gllitre
D 10.0gllitre



23

24

25

11

What changes will occur when the ciliary muscles in the eye of a mammal are
relaxed?

A Images of distant objects are focused on the retina.

B  Decrease in the tension on the suspensory ligaments.
C  Increase in thickness of the lens.

D Pupil diameter will increase.

The trigeminal nerve in humans connects the brain with both the teeth and the skin of
the face. When the dentist administers a local anaesthetic by injection, you can no
longer feel pain and you cannot smile properly.

This allows you to conclude that

the trigeminal nerve contains both motor and SENSOry neurons.
the trigeminal nerve contains mainly sensory neurons.
the trigeminal nerve contains mainy motor neurons.

the trigeminal nerve carries impulses from the brain to the teeth and back to the
skin.

oOme

The graph below shows changes in a person's body temperature plotted against time.

body temperature / °C

0 20 40 60 80

Time / minutes

What causes the change in temperature between X and Y7

A Shivering.

B  Increased evaporation of sweat.

C  Reduced blood flow through surface capillaries.
D Increased air temperature.
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26 The diagram shows two flowers on plant X and one flower on a different plant Y, of the

same species.
C

plant X plant Y

Which transfer of pollen will bring about cross pollination?

27 The diagrams below show the human reproductive systems.

2
3
5
4
6
7
’ 8

Female reproductive system Male reproductive system

Which of the following structures serve similar functions?

A 1and B
B 2and7
C 3and5
D 4d4andB
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28 The diagram below shows the development of a follicle in an ovary.

Which labelled structure is involved in secreting progesterone?

29 The figure below shows

In which region would you find the highest concentration of fetal urea and carbon
dioxide?

oom
M =
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30 A flowering plant was found to have seeds that contain 16 chromosomes in their cells.
What would be the total number of chromosomes in a cell taken from a petal?

A 8

B 16
c 32
D 64

31 Small pieces of leaf tissue were taken from a rubber tree and placed in a nutrient
medium. After some time, each piece produce a new rubber sapling.
Which of the following describes the reproductive process and the genotype of the
new saplings?

Reproductive process Genotype
A Sexual Different
B Sexual Identical
C Asexual Similar ]
D Asexual Identical =

32 The family tree shows the inheritance of a condition caused by the recessive allele g.

O] @i
10 Ol O mo
C ® 0O

O nommal fermale . affected female
nommnal male - affected male

Which of the females are certain to have the genotype Gg?

A 1,6and 7

B 1,7and12
C 7.9and 15
D 9 12and 15
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33 A woman with biood group AB marries a man who is heterozygous for blood group B.
What is the probability of the couple having a son with blood group A?

A B25%
B 125%
C 250%
D 500%

34 The bar graph below shows changes in the DNA content per cell during stages of
meiosis,

DNA contents of cell {units)

stage P stage Q stage R stage S5

Meiosis
When do the homologous chromosomes separate?

A Before the start of stage P.
B Between stages P and Q.
C  Between stages Q and R.
D Between stages R and S.

35 The diagram shows a maize (corn) cob with purple and yellow fruits. Purple (P) is
dominant to yellow (p).

- yellow fruit

——— purpde fruit

What are the genotypes of the parent maize plants?

A PP = pp
B PP x Pp
C Pp x Pp
D pp = Pp



36

37

38

16

One of the mRNA codons for the amino acid proline is CCG. How many proline
molecules are there in the following peptide consisting of six amino acids and is
synthesized from the following DNA template?
TACGGCGGCCCGCCGCCG
Direction of transcribing the DNA template
A 0
B 1
c 2
D 3
A gene contains 900 phosphate groups. How many bases will it contain?
A 300
B 900
C 1800
D 2700
Which box contains only the parts of an ecosystem which can be grouped together to
form a food web?
A
E [
C
secondary consumers -,
A "
: 4
primary,consumers """~ [ -h-fdecom ROSERS
Energy D : A7 ,'x
n , .- ;
ceedeccfend--} p primary producers -~ "
from sun —
inorganic minerals *
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39 Which of the following resources are recycled in an ecosystem?

I Carbon Il Energy
Il Nitrogen IV Oxygen
A LI
B LIV
c i m
D All of the above

40 A certain food chain is depicted below.
Grass 2 Rabbits - Hawks - Intestinal parasites

Below are four diagrams showing either pyramids of numbers or pyramids of biomass.
Which ones apply correctly to the food chain above?

I’_E'll-ll

2
[ 1 I 1
[ | !

Pyramid of Pyramid of
biomass numbers
A 1 2
B 1 3
C P 3
D 4 2
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SECTION A (50 MARKS)
Answer ALL the questions in this seclion.

1 People do not like buying carrots which are split. Scientists can use a wedge test
to find out how easily a carrot splits.

Fig.1.1 below shows a wedge test. Fig.1.2 shows the results of many wedge
tests.

Wedge
pushed
into carrot
with a
measured
force

Force needed
to split carrot

Carrnt

Turgor pressure of carrot
Fig. 1.1 Fig. 1.2

(a)  What does the graph tell you about the relationship between turgor pressure and
the amount of force needed to split carrot roots? [1]

(b)  Suggest why carrots grown in low-rainfall areas are less likely to split. [2]



(@)

(b)

3

Fig. 2 shows the heart of a fetus. In a fetus, the lungs do not function during
gestation.

Fig. 2

() In Fig. 2, label the structure that separates oxygenated blood from
deoxygenated blood, [1]

(i) On Fig. 2, write the letter F in the chamber of the heart that first receives
oxygenated blood in an adult person.
Infer and write the letter FF in the chamber of the heart that first receives
oxygenated blocd in a fetus. [1]

(iii) How is the pulmonary artery structurally different from the vena cava? (1

If the lungs do not function during gestation, explain how a fetus obtains its
oxygen. [2]
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(c)  If you look carefully at the diagram, there is a hole in the septum between the left
and right atria. When a baby is born, it takes its first breath. The hole in the
septum of the heart closes quickly. Explain why this is important? [2]

3 Kelvin recently discovered a new plant growing in his backyard which he had
never seen before. He noticed that its flowers looked surprisingly like female
bees. They had striking colours and gave off a pungent smell of rotting meat.

Fig. 3.1 below shows three longitudinal sections of a flower during the pollination
period.

polan grain 7+
hY

b

o
Fig. 3.1

(a)  Using Fig. 3.1 and the information provided, suggest, with reasons, what type of
pollination this new plant encourages. [4]
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(b)  Out of curiosity, Kelvin decided to do an investigation on the newly discovered
plant. He studied the effect of insects visiting the flowers on the percentage of
flowers producing seeds. Some flowers were isolated from insects. Others
received between one to fifty insect visits.

The percentages of flowers that produced seeds are shown in Table 3.2 below.

number of insect visils pert:enrage ol flowers
producing seeds

0 92

1 92

10 a5

B 20 97
. 50 a7

Table 3.2

With reference to Fig. 3.1 and Table 3.2,

(i) explain the results obtained by Kelvin; [2]

(i) suggest, with a reason, whether there is likely to be any difference in the
genelic wvariation of offsprings receiving many insect visits and those
receiving none, 2]

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



(a)

(b)

Light intensity

fMux

Lens thickness

Pupil Diameter

fmm

Distance of
moth from the

eye /m

6

Fig. 4 below is an incomplete graph showing data obtained by measuring various
parts of a boy's eye in response to the movement of a moth under varying
ambient light intensity.

Complete the graphs in Fig. 4. [3]

/

\

Time /sec

fmm
e e

Fig. 4
Assume that a boy was looking at the moth on the book he was reading for the
last 10 minutes. Suddenly, the moth flew off and landed on a wall and he
continued to watch it

(i) How will the shape of the lens in his eye be affected? [1]
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(i) Explain how this change is brought about. [2]
5 Fig. 5 below represents the nucleus of an animal cell (2n = 4) at early prophase
of mitosis.

4N A

ko
Fig. 5
(@) (i) Inthe spaces below, draw clearly to show the main difference between
mitotic metaphase and meiotic metaphase | in this cell. [2]

(ii) Explain the significance of this difference. [2]



(b)

(a)

8

Explain why haploid cells need to be produced during a life cycle which includes
sexual reproduction [2]

Maple syrup urine disease (MSUD) is an inherited metabolic disorder resulting
from a defect in an enzyme involved in the breakdown of amine acids. It causes
progressive nerve degeneration and often results in death at an early age. The
disease derives its name from the distinct burnt sugar (maple syrup) smell of the
urine of affected patients. Affected babies appear normal at birth, but within four
to seven days they begin to display distinct symptoms: lethargy, poor feeding
and failure to thrive. These progresses to seizures, coma and death if untreated.

MSUD follows Mendelian inheritance patterns and is an autosomal recessive
disease.

() Explain, with the use of a genetic diagram, the probability of a child
inheriting the disease if both parents are carriers, Use alleles A and a. (3]
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(i) A couple, both unaffected by the disease, are planning marriage, but both
have siblings who have died of MSUD. Based on this information alone,
what is the probability of both of them being carriers of this disease? Show
how you arrive at this conclusion. 2]

(b)  The classic form of MSUD have been found to be due to a gene mutation of one
of the enzymes involved in the metabolism of essential amino acids leucine,
isoleucine and valine.

Suggest why this gene mutation has not been eliminated from the population by
natural selection. 2]

7 Fig. 7 below shows part of the process of protein synthesis.

30nm

Fig. 7

(a)  Name the process illustrated in Fig. 7. [1]
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(b) NameAtoD. (2]
(c) State two ways in which B is different from a DNA molecule. [2)
8 Fig. 8 below shows information about living things in a lake.

5 small fish
1500 g/m?

187 insect larvae
1870 g/m?

2187 green water plants
4900 g/m?

Fig. 8
(@)  Use the information shown in Fig. 8 to answer the questions below.

(i) Allthe nrgéf"nisms shown in the diagram form a food chain. Draw and label a
pyramid of biomass to represent this food chain. [2]



(b)

(c)

11

(i) Use your knowledge of energy transfer to explain the difference in biomass
between the fish and their predators. [1]

A biologist tested the lake and the living organisms for organochlorides, a
compound found in insecticides and recorded his findings below.

parts per million (ppm) of organochlorides
Water 0.03
Insect larve 1.20
Small fish 2.56
Otter 1680.00

Suggest how the organochlorides may have entered the lake and explain the
relationship between the content of the diet and the concentration of
organochlorides found in the organisms. [2]

During the planting season, a farmer spread fertilisers on his field surrounding
the lake. A few months later, all the small fish in the lake were dead. Explain
what happened to cause the death of the fish. [3]

...........................................................................................................
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SECTION B (30 MARKS)

Answer THREE questions in this section.
Question 11 is in the format of an EITHER / OR question. Only one part should be
answered.

9 A student set up the apparatus shown in Fig. 9.1 to investigate the effect of
carbon dioxide concentration on the rate of photosynthesis of a pond plant.
The student used five similar pieces of pond plant and five different
concentrations of sodium hydrogencarbonate(NaHCOs) solution, which provides
the carbon dioxide. The student counted the number of bubbles produced by the
pond plant over a period of five minutes.

sodium hydrogen
movable lamp carbonate solution
L_-.-_u. _
rPrrrrrrorrrorrrrr
e ——12 - 15 pond plant

Fig. 9.1

(a)  Explain how the student made sure that the results were due only to the change
in carbon dioxide concentration. 4]
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(b) The student repeated the investigation at each concentration and calculated the
rate of photosynthesis.

The student's results are shown in Tabie 9.2 below.

N Rate of photosynthesis
cgﬁg’gﬁggﬁ "ﬁﬁ / number of bubbles per minute
L L a Mean
0] 3 2 4 3
0.1 & 4 5 5
0.2 12 7 11 10
0.3 14 15 16 15
0.4 18 22 21 20
0.5 19 23 21 21
Table 9.2

Plot the results from Table 9.2 on the grid below and draw an appropriate graph
to show the relationship between carbon dioxide concentration and the rate of

photosynthesis. [3]
TR B8 SE I Ra s SR AaRE masnaseay uasazany ERnssaETey tyzseTy
MeNEWENEE EEaA Sann Xuwn FETRTaEE EmEaanEs HHT

semasana s R SEmeyEEengsans raumEamaS: = EaE EERRE LAY o0,
IR Ll : - | I )

{85553 FRaRu ST aE: o aa RN Na AERERRTEE] HEAT
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(c)  Explain the effect of increasing carbon dioxide concentration on the rate of
photosynthesis up to 0.4% as shown in your graph. [2]

(d)  Suggest the result that the student would get if a carbon dioxide concentration of

0.6% was used and explain your answer. [2]
Result ....................... bubbles per minute
Explanation: ..............

(e}  The student used tap water as the 0% carbon dioxide concentration. Explain
why the student recorded some bubbles being produced. [1]



15

10

(a) Discuss the advantages and disadvantages of growing tomato plants, into which

the gene for T-toxin (an insecticidal substance) has been inserted, in the context
of an ecosystem. [5]

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

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

(b)  Outiine and explain the significance of decomposers in an ecosystem. [3]

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

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

...........................................................................................................
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11 EITHER

(a) The skin, respiratory surfaces and the alimentary canal are possible sites
through which microorganisms may gain entry to the human body.
For each of these sites, describe the mechanisms that prevent the entry of
microorganisms, [7]

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

(b)  How does the body defend itself against microorganisms after they have gained
entry into the body? [3]
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1 OR

(@) A new slimming drug ‘NewMe" claims to contain an amylase and a lipase
inhibitor.

(I} Suggest how this product could reduce obesity in combination with frequent
exercise. [5]

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

(i) Suggest two possible side effects of long term use of ‘NewhMe'. 2]

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

----------------------------------------------------------------------------------------------------------
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(b)  Explain why a vegetarian diet might be described as more efficient in terms of
energy than a diet containing meat. (3]

-----------------------------------------------------------------------------------------------------------
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Sec 4 Biology 5094
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Paper 2 Section A (50 marks)
Qn Marks
1(a) | Amount of force needed to split carrot decreases with increasing turgor
pressure of the carrot im |
(b) | Less water available in the soil in low-rainfall areas, water leaves the carrot
tuber as the surrounding soil solution has a lower water potential, 1
cells become flaccid, turgor pressure drops, carrot does not split 1
2m
2(a)
0
(i)
(i) (median) septum
1m
im
{rn
(iif) | Pulmonary artery has thicker muscular wall / smaller lumen compared to vena cava 1m
(b) | Atthe placenta, oxygen from maternal blood diffuse into fetal blood, 1
oxygenated blood is then transported back to the fetus via the vein in the umbilical 1
cord
2m
(c) | If the hole remains, oxygenated blood and deoxygenated blood from both atria will 1
mix;
Level of oxygen in the blood that is sent to all parts of the body from the left 1
ventricle via the aorta will be much lower / less oxygen available for respiration in
body cells
2m
3{a) | Cross pollination by insects: 1
- anther releases pollen before stigma matures:
- flowers look like female bees to altract male bees to mate with them, 1
these bees may carry pollen grains on their hairy body and deposit the pollen onto 1
the stigma when they try to enter the flower,;
- striking colour and pungent smell attract other insects to the flowers so that they
can also pick up and transfer pollen grains to other flowers
4m
(B)(i) | Flowers are not totally dependent on insects for poliination, (as there was no 1
significant differences in the percentages of seed production by the 2 groups of
flowers);
Flowers can carry out self-pollination in the absence of insects, as the style picks up 1
pollen as it elongates while the stigma curls backwards when it matures to touch
the pollen




(i} | When insects, carrying pollen from another plant, visit the flowers, cross pollination
is likely to occur, resulting in greater genetic variation, 1
When no insects visit, flowers carry out self pollination, resulting in minmal genetic | 4
variation as it involve only one parent
2m
4(a)
1
i
H
1
g
. E 1
)
1
i
%
5
E 1
-l
3m
(b)(i} | Lens become thinner / less biconvex im
(i) | Circular muscles of ciliary body relax; 1
Suspensory ligaments become taut, pulling on the lens to make it thinner and less 1
biconvex
2m
5(a)
0]

Mitotic metaphase Meiotic metaphase |




(i)

When homologous chromosomes pair up and align along equator of cell during
metaphase |, crossing over occurs between chromatids of the two chromosomes;
this will lead to increased variation in the gametes that are subsequently formed;
crossing over does not cccur in mitotic metaphase

OR

Alignment of chromosomes in a single row during mitotic metaphase allows for
separation of sister chromatids during anaphase, resulting in daughter cells
containing same number of chromosomes as parent cell;

Alignment of pairs of homologous chromosomes along equator of cell allows for
separation of chromosomes , which will result in formation of haploid daughter calls
after meiosis l. .

(b)

When 2 haploid gametes fuse, the zygote that is formed has double the number of
chromosomes, hence allowing the species to maintain its diploid number of
chromosomes throughout all generations.

2m

6(a)
()

Key: A represents normal allele,
a represents MUSD allele

Parental phenotype Normal Normal
genotype: Aa X Aa

Gametes e e 0 o
F1 generation .‘ ‘;ﬁ‘

genotype: Al Aa Aa aa
!._.*._nl'
phenotype: Normal MUSD

Probability of a MSUD child = % (25%)

3m

(i)

Parents of normal couple are heterozygotes (Aa) as they have children who
suffer from MSUD(aa); .

From genetic diagram, probability of one of them (the couple) being a carrier
is ¥

Probability of both of them being carriers = % X % = % (25 %)

Ya
Y

(b)

The condition is only expressed when both recessive alleles are present:
Carriers / heterozygotes do not suffer from the condition, are able to
reproduce to pass the recessive allele to future generations.

2m

_7(a)

Translation

(b)

m

A: ribosome B: messenger RNA
C: transfer RNA D: amino acids

2m




(c) )
mRNA DNA
Single strand polynuclectide Double strand
Bases are adenine, uracil, Bases are adenine, thymine,
cytosine and guanine cylosine, guanine
Contain ribose sugar Contain deoxyribose sugar
Mo fixed ratio between A:U & Ratio of AT& C:Gis 1:1
C.G
Small soluble molecule, made Large insoluble molecule that is
only when needed a permanent structure
Any two differences 2m
8(a)
(i) otter ' |
small fish l [
insect larvae r ]
green water plants [ _I 2m
() | Only 10% of energy is transferred from fish to their predator (as 90% is lost
through processes such as respiration and excretion); thus biomass of fish
must be greater to be able to sustain the next trophic level 1m
(b) * Run-off from nearby farms that use insecticides Yo
* As the organochlorides do not break down and are passed along from
one organism to the next in the food chain, 1
* It will accumulate and will be present in the highest concentration in the
top most consumer, the otter Ve
2m
(c) = As fertilizers are washed off into the lakes by rain water, this results in Va
eutrophication
* Profuse growth and muitiplication of algae and water plants due to the Ve
presence of nutrients
Algae and plants die due to lack of sunlight Y
* Decomposition of algae and plants by bacteria results in consumption of | ¥
oxygen in water for growth by bacteria / bacteria grow and multiply :ﬁ

rapidly, using up oxygen in the water;
= Organisms such as fish start to die due to lack of oxygen

3m




Paper 2 Section B (30 marks)

(any one of the 2)

9(a) | By keeping all other factors constant and changing only concentration of
sodium hydrogencarbonate solution;
Using water-bath set at the same temperature for all experiments to keep the
surrounding temperature constant;
Placing the lamp at the same distance, thus keeping the light intensity
constant;
Using the same volume of NaHCO; solution for each experiment;
Counting number of bubbles produced in a fixed time of five minutes for all
experiments; . .
Choosing plant of same size / number of leaves for all experiments 4m
(any 4 ways of keeping factors constant)
(b) | All points plotted accurately;
Curved line of best fit;
Correct axes with labels and units; 3m
Size of graph: 75% of space given
(c) | Number of bubbles released in a given time is an indication of the rate of ¥
photosynthesis in a plant;
hence graph shows that rate of photosynthesis increases as carbon dioxide | %
increases;
carbon dioxide is the raw material needed for photosynthesis, Ve
(e at concentration below 0.4 %, CO; is the limiting factor. Ve
2m
(d) | 19—23 bubbles per minute ¥
At 0.6%, carbon dioxide is no longer the limiting factor, therefore no further ¥a
increase in number of bubbles released:
sufficient water / increased light intensity must be present to allow for more | 1
reaction
2m
(e) | Tap water contains some dissolved carbon dioxide, which can be used by
the plant for photosynthesis;
When plant respires, it produces carbon dioxide which can be used by the
plant for photosynthesis im




10(a)

Advantages:

Use of costly pesticides that may damage the natural environment is
reduced:

Transgenic plants can survive better, less land need to be used for growing,
leading to preservation of the natural environment and less loss of
biodiversity,

Plants do not suffer from pests attack, farmers are able to obtain higher 2
yields when they harvest the fruits, which when sold, can lead to better
income for them:
(any 2)
Disadvantages:
Resulting death of insects that feed on the tomato plants may result in a loss
of biodiversity in the long term:
may upset the equilibrium of the ecosystem as one trophic level of a food
chain is removed
Insects that feed on the tomato plants may adapt and develop resistance to
the toxin;
Modifying a single gene in the plant could result in the alteration of some
metabolic processes within the plant, may result in production of toxins not 3
usually found within the plants, consumption of plant products by humans
may pose serious health problems;
Other than pests, insect pollinators that feed on nectar can also be killed,
prevent pollination of tomato plants and hence affecting the formation of
fruits
(any 3)
5m

(b)

Decomposers help to break down dead organisms and waste so that they
will not build up and pollute the environment;

In breaking down organic matter, they release and return inorganic nutrients,
carbon dioxide and nitrogen compounds into the physical environment so
that they can be recycled / used again by green plants

(carbon dioxide for photosynthesis and nitrates for growth)

3m
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Either

(a)

Skin:

Water-proof cornified iayer forms a protective layer over the body surfaces,

preventing microorganisms from gaining entry into the body unless there is a _

cut in the skin:
Sebum produced by sebaceous gland has antiseptic effect that prevents
growth of bacteria on the skin

Respiratory surfaces

Dust and foreign particles are trapped by the hairs in the nostrils as well as
by the mucus on the mucous membrane of the nasal passages:

Gland cells in epithelium lining bronchi and trachea secrete mucus to trap
dust particles and bacteria that enter via inhaled air;

Cilia on epithelial cells help to sweep trapped particles up the bronchi and
trachea into pharynx to be swallowed into the oesophagus

Alimentary canal

Gastric glands lining stomach wall secrete gastric juice containing
hydrochloric acid;
Low pH helps to kill microorganisms that enter together with the food eaten

(b)

Phagocytes destroy foreign bodies by engulfing and ingesting and finally
digesting the bacteria;

Lymphocytes produce antibodies in response to entry of bacteria into the
bloodstream,

Antibodies cause the bacteria to clump together so that they can be easily
ingested by phagocytes /

act as antitoxins, neutralising the toxins produced by bacteria /

destroy bacteria by attaching to them, causing the bacterial membrane to
rupture /

attach themselves to viruses, making them unable to bind to the host cell

3m




11 |OR
(a) | Inhibitors reduce action of amylase and lipase: Y
Less starch can be digested to maltose and then to glucose by maltase, less | 1
fats can be digested to fatty acids and glyceral; %
leading to reduced amounts of glucose, fatty acids and glycerol absorbed by | 1
the small intestines; -
food reserves in the body eg glycogen and fats is converted to glucose to be |1
used for respiration to release energy for exercise;
energy expenditure is greater than energy intake, person will eventually lose | 1
weight
= 5m
(b) | Undigested fats defecated through anus, resulting in aily faeces leaking out
and staining clothes / loose stools / diarrhoea;
Lack of fats in the body affects storage of fat soluble vitamins (ADEK), may
lead to vitamin deficiency diseases:
Poisonous ketones produced due to oxidation of fats:
Loss of appetite / underweight / malnutrition
(any 2) 2m
(c) [ A lot of energy is lost to the environment as food is transferred from one 1
trophic level to the next.
The shorter the food chain the less energy lost; Yo
Plants are food producers; vegetarians feed directly on plants
hence least energy is lost as food is transferred to vegetarians; 1
animals that eat meat will receive less energy as the food chain is longer,
invalving at least three trophic levels ¥
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1 Which of the following structures are found both in an animal cell and a plant cell?

A  Cell membrane and Chloroplast

B Cell membrane and Mitochondrion
C Cell wall and Chloroplast

D Cell wall and Nucleus

2 Aplantcell has the following states in three different solutions X, Y and Z.
X — Turgid
Y - Flaccid

Z — Plasmolysed

Which option correctly shows the relative water potential of each solution in arbitrary

units?
e S e e e e
A 1 3
B 2 1
Cc 3 1
D 3 2

# ~ Cyanide interferes with the release of energy from respiration.

What would be the effect on the rate of photosynthesis if a plant was exposed to
cyanide?

A Increase to make up for the decrease in energy release.
B Increase to remove cyanide from the plant.

C  Stop due to a lack of carbon dioxide.

D  Stop due to a lack of energy.

4  Which of the following statements is incorrect concerning constipation?

It is a result of eating too little vegetables.
It is caused by food of high fibre content.
It occurs when peristalsis is ineffective.

It may be improved by eating fruits.

ocOom>
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5 Pineapples are added to steak before cooking to make the meat softer. Which of the
following enzymes is present in pineapples?

A Amylase
B  Diastase
C Lipase

D Protease

6  The following diagram represents an enzyme reaction.

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

e )

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

Which of the following reactions can be represented by the above diagram?

A Amino acid . Protein
B Fatty acids and glycerol Fat

C Maltose Glucose
D Glucose Starch

7 Which of the following is not related to assimilation?

Development of strong muscles,

Build up of glycogen stores in muscles.
Increase in bone mass after taking calcium pills.
Absorption of water into the blood stream.

oOoOmoDre
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8 Intestinal juice contains all the following enzymes except

Amylase
Erepsin
Lipase
Maltase

oOom>

8  Refer to the diagram below to answer Question 9 and 10.
The diagram below illustrates an experiment in which discs of equal area are removed
from the same leaf of a destarched plant. The plant had been treated differently at
different times of the day. The dry weight of the leaf discs were measured in g.

leaf disc leaf disc leaf disc
removed at removed at removed at
10am. (xg) 4pm. (yQg) 10 p.m. (zg)
— i
exposed
to light at4 p.m.
the leaf is
detached
~and put in
darkness

The value of (y-x) g represents

A the amount of food consumed in respiration.
B  the amount of water lost in transpiration.

C  the net gain of food by photosynthesis.

D the net gain of water by photosynthesis.

10 The value of (y-z)/6 g/h represents the rate of

transpiration
translocation
respiration
photosynthesis

ocoom>
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11 Refer to the diagram below to answer Questions 11 and 12,
The diagram below that shows the demonstration of venous blood flow in the forearm.

Upper am
tied with

rubber tubin
Region Y |

¢ f o
Finger 2 P !l Q \ Vein
Finger 1

Region X

The upper arm tied with rubber tubing is used to

A block the blood flow temporarily.
B make the vein more obvious.

C  decrease blood flow from heart.

D open all the valves in the veins.

12 Two fingers were placed at position P initially. When Finger 1 pushes the blood from
position P to Q and is then lifted off, region X would become empty. The reason is/are

blood flow is stopped by Finger 2.
valves prevent the backflow of blood.
rubber tubing prevents the backflow of blood.

L

1 only
2 only
1and 2 only
2 and 3 only

oOoOm>»
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13 Which of the following graphs best illustrates the influence of wind speed on the rate of
transpiration?(T represents rate of transpiration; W represents wind speed)

T T
A A B A
>\W =>W
T T
C AN D M
> W

SW
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14 The graph below shows the rate of tran spiration and water absorption of a leafy plant at
different times on a hot day.

A

+++++

200 T waler absorption

-------

rale of transpiration/ water
absorption

~ transpiration
e

T I s

I I
0000 0600 1200 1800 2400
time

Which of the following can be implied from the fact that area A is larger than area B?

oOm>

The plant is bearing a risk of wilting.
The plant is healthy without a lack of water.
The plant absorbs more water than it loses.

The plant reduces the transpiration rate by closing the stomata from late afternoon
onwards.
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15 The graph below shows-changes in the concentrations of various chemical substances
in the thigh muscles of a person exercising vigorously on a bicycle.

T

concentration
of varous
chemical
substances
(arbituary
units)

0 10 20

duration of exercise (min)

Which of the following statements is correct?

ocomoP

Line J represents glycogen.

Line K represents carbon dioxide.
Line L represents oxygen.

Line M represents lactic acid.
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16 The diagram below shows models which demonstrate the actions of two different sets of
muscles used during breathing in a mammal.

wooden moveable <

strut P Wﬂﬂdt {EI'F strut
: siru
elastic band R moves
upward
3 opening S 4

piston

upwards

Which two diagrams represents the thorax during inspiration?

L AR L ¢ 4{ .._,_'.[3]"1'-.'_"';'.'-'i'f23.--."'5;.15;-3:.4{#}--.'."
A v : v
B 7 o
c ¥ v
D v v

17 Which component of faeces is an excretory product?

A  Bacteria

B Cellulose

C  Bile pigments

D Undigested food
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18 The diagram below represents a kidney nephron.

19

S A

e

(W

In a healthy person, which structures would contain the most amino acids?

ooOm>

1and 2
3and 4
4and5
5and 6

The Peripheral Nervous System consists of which of the following nerves?

Oom>r HWN=

Brain

Cranial nerves
Spinal cord
Spinal nerves

1. 2 and 3 only
1 and 3 only
2, 3 and 4 only
2 and 4 only
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20 The diagram below shows a simple reflex arc. A cut has been made along line X.

X —
N
B I (3 L
0 t b finger pricked
O ’ by a pin
¥ 5’;‘“:
& r’;-,

What is the effect of this cut at X?

Yes
Yes
No
No

ooOoo>E
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21 The diagram below shows a pupil reflex.
Object moves
closer to the eye.
w
P travels along Q neurone
to brain.
Information sent from brain to the
muscles of the ciliary body.
Suspensory ligaments
become R.
Lens become thicker
What do P, Q and R stand for?
sl S+ MR
A Stimulus Taut
B Stimulus Slacken
C Nervous impulse Motor Taut
D Nervous impulse Sensory Slacken
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22 Which of the following diagrams show how light from a distant source is focused?

23

Two organs secrete substances which affect the body.

Organ 1 = Product 1
Organ 2 - Product 2

Negative feedback control of Product 2 would be achieved if

Product 1 counteracts Product 2.

Product 1 reinforces the effect of Product 2.

Product 2 inhibits Organ 1 and Product 1 stimulates Organ 2.
Product 2 stimulates Organ 1 and Product 1 stimulates Organ 2.

oOompP
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24 Thf_a graph below shows changes in a person's internal body temperature over a period
of time. During which period would the arterioles supplying blood to the surface
capillaries first become constricted?

3g |

e
- R
- W W o

38

temperature

ar

from o mmm S o w R e e -
A el I e S ——

b e ———

I
B
[ ]
L]
1]
L]
]
]
.
"
i
&

time

25 Hormones are destroyed in the

A liver

B kidney

C pancreas
D spleen

26 Adrenaline is sometimes given to patients. In which of the following conditions would the
administration of adrenaline be useful?

Low pulse rate
Low blood sugar levels
Low water potential of blood

Lk ==

2 only

1 and 2 only
2 and 3 only
1,2and 3

oOompP
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27  Aninsect poliinated flower would not have

nectaries producing nectar.
large colourful petals,

non protruding anthers.
small, light pollen.

com>

28 A flower on a plant has its anthers removed. It is observed that the flower continues to
develop into a fruit. What conclusion can be made from this experiment?

The flowers on the plant are of the same sex.
The flowers on the plant are cross pollinated.
The flowers mature at different times.

The flowers are adapted for insect pollination.

ocOom>»

29  What is the route taken by the sperm?

A Testis > epididymis > sperm duct - urethra 2 outside

B  Testis > sperm duct > Cowper’s gland - urethra > outside
C  Epididymis - testis >sperm duct = urethra = outside

D Epididymis 2 sperm duct > prostate gland = outside

30 The following pairs of items relate to the menstrual cycle. Which one is not correctly
matched?

A Day1tto S—discharge of the uterine lining

B Day 6 to 12—repair of the uterine lining

C  Day 13 to 15—ovulation s

D  Day 16 to 25—break down of the uterine lining

31 A DNA molecule is 300 base-pair long. If 20% of the nitrogenous bases are cytosine,
how many adenine bases are there?

A 60
B 90
c 180
D 360
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32  Which process gives rise to organisms which are genetically different from each other?

A

B
c
D

Binary fission in amoeba.
Production of spores by a mould fungus.
Production of ovules by a flowering plant.

Separation of small, fully-formed plants from a parent plant.

33 A study was made of 4 children (two boys and two girls) whose mother had blood group

O and whose father had blood group AB. Which statement about their children is
correct?

A

B
C
D

None of the boys will have the same blood group as either parent.

None of the girls will have blood group A.
All the girls will have blood group A.

50% will have the same blood group as their father.

34 Which fertilisation would result in a male child with Down’s Syndrome?

e e

A 22+ X 22+Y
B 22 + X 23+ X
C 23+ Y 22+ X
D 23+ X 22+Y
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35 The graph below shows the changes taking place in the sugar concentration, insulin
concentration and transgenic bacteria biomass during the making of insulin. Which one
of the following shows the correct changes represented by the graphs?

o Y
X
amount
Z
%
tirne
B =EimeX: 0 s BON T T e
A Concentration of sugar Amount of insulin Amount of bacteria
B Amount of insulin Amount of bacteria Concentration of sugar
C Amount of bacteria- Concentration of sugar Amount of insulin
D Concentration of sugar Amount of bacteria Amount of insulin
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36 The diagrams below show the chromosomes inside the nuclei of some cells.
Cell X shows the normal chromosome pattern of a white blood cell,

| .
1 2 3 4

Which diagram represents the chromosomes in the cell of a testis?

oom>
BWN =

37 The four boxes below represent the following: cycling of carbon through the

atmosphere, consumers, decomposers and producers in an ecosystem in no particular
order,

Al— LB
i

C *._._ N—— D

Which box represents organisms whose growth rate would be increased by arise in
levels of atmospheric carbon dioxide?
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38 The diagram shows the energy losses and gains of a rabbit.

g 100, ——

Which of the following shows the percentage of energy used for growth and repair and
the percentage lost as heat?

% energy used for growth and | rgylostasheat
A 10 30
B 30 10
C 30 60
D 60 30

39" The biological oxygen demand (BOD) of unpolluted river is about 3 mg oxygen per litre
of water and that of raw sewage is about 325 mg oxygen per litre of water.
Which of the reasons below explain the relatively high BOD of raw sewage?

Increased population of decomposing bacteria in raw sewage.
Decreased levels of carbon dioxide in raw sewage.

Increased levels of organic wastes in raw sewage.

Decreased levels of organic wastes in raw sewage.

oW R -

1and 2
1and 3
2and 3
Jand 4

ocOm>e
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40 The diagram shows part of a food chain in a lake.
single-celled |
small camivorous
photosynthetic| —= —_— frog — :
organi crustacean bird

The chart shows the concentration of a pesticide in the bodies of each organism in the
chain. Which organism on the chart is the carivorous bird?

concentration

g//
of pesticide % //
Z??%
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Section A [50 marks]

Answer all questions.
Write your answers in the spaces provided.

1 Fourflasks labelled A, B, C and D were prepared. The contents of the flasks were

given below.
Fasks [ Coneabinwefak
A - 20 nm"'éie;f'ch snlﬁtioﬁ +5cm’ ‘saliﬁﬁ'ry émylase
B 20 cm” starch solution + 2 cm® salivary amylase
Cc 20 cm® starch solution + 5 cm’ boiled salivary amylase
D - 20 cm® starch solution + 2 cm® salivary amylase

Flasks A, B and C were kept in a water bath at 35°C. Flask D was kept at 10°C.
Samples from each flask were obtained and iodine test was carried out at 5 minute

interval. The experiment was stopped after 25 minutes, when starch breakdown was
completed in two of the flasks.

The results of the experiment are shown in the graph below.

Starch concentration

0 5 100 15 20 25
Time (min)
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(a)

(b)

(c)

Match the curves to the flasks.
Flask A: Curve
Flask B: Curve
Flask C: Curve

Flask D: Curve

Concentrated hydrochioric acid was added to another flask, labelled E,
containing 20 cm’ starch solution and 5 om® salivary amylase. It was set up
for 25 minutes at 35°C. When the results were plotted onto the above graph,
a curve that exactly matched one of the existing curves was obtained.

() Which curve 1,2,3 or 4 would the resuits match?

(ii) Explain why these two results are similar?

The experiment in Flask D was répeated at 20°C. Draw on the same graph
the curve you would expect from this experiment.

(2]

(1]

1]

[1]

[Total:5]
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2 Plants make glucose by photosynthesis. The glucose can also be converted into
different substances. These substances can then be used in many different ways.

(@)  Name two of these substances and explain how they are used in a plant.

[2]
(b)  Light intensity, wavelength of light and concentration-efcarbon dioxide affect
the rate of photosynthesis. The graph below shows the rate of photosynthesis
as light intensity changes at three different concentrations of carbon dioxide.
A : :
1 1
@ : . 0.4% and 1.0%
2 : B p €O
s ! ! cancentration
£ | -
w ] ]
(=] i ]
‘6 1 I
L ! '
a3 c | E 0.04% CO;
o AL i concentration
E i ¥
i L]
2|/ |
1 1
0 : . -
Light intensity
(i) Write down the letter (A, B, C, D or E) which shows where light is the
only limiting factor.
(1]
(ii) Write down the letter (A, B, C, D or E) which shows that carbon
dioxide is the only limiting factor. Explain your answer.
[2]
|Total:5]
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3 The graph below shows pressure changes in the left side of the heart, during a
single heartbeat.

P H C D
ressura (mm Ig] A B —
125 ¢ 5 in aorta
75 - & :
- Pressure
50 - in left
L ventricle
25 — :

T i o LA —
02 03 04 05 06 07 08 09 1.0
Time (sec)

(a)  Atwhich point does the aortic (semi-lunar) valve open, allowing blood to flow
from the ventricle tp the aorta? Explain your answer.

[2]

(b)  Describe the pressure changes in the left ventricle in relationship to blood
flow at 0.2 sec to 0.9 sec.

(3]
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4 Dialysis is used to treat a person with kidney failure. The diagram below shows the
flow of solutions through a dialysis machine.

Dialysis solution of glucose, salts and amino acids
at the concentration found in blood

Partially
,J, permeable
1 ) membranes
(. — ¥
Bloodte _ /"~~~ TTTTTTTTTToo s Blood from
patient's <= B % patient's
vein N --{  arery
- — % I

Dialysis solution plus excess wastes
including urea from the blood

(a) Explain why it is important that the dialysis solution contains glucose, salts
and amino acids at the same concentration as in the blood.

[2]

(b)  Why are patients using the kidney machines told to limit the amount of
protein in their dietary intake while allowing a normal intake of carbohydrate?

[3]
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5 A man was driving his car out of Central Expressway Tunnel (CTE) Tunnel on a
sunny day.

(a)

(b)

What change might have taken place in his eye when his car was leaving the
tunnel? Explain how this change was brought about,

[2]

Opticians always advise people to wear only sunglasses with UV protection.
What is the reason behind their advice?

(1

[Total:3]
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6 A 50-year old man lost the abi!ity to control his left leg voluntarily after a stroke. However,
when the region below the knee cap of his left leg was tapped, the leg kicked up.

(a)  Explain why his leg could kick up though he could not move it at his own will.

I8l

(b)  Explain why the jerking of the leg took place even earlier than the tap was
felt.

11

(c) Use a flowchart to show the nervous pathway for the knee jerk response,
including the types of neurones involved.

[
[Total:3]
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7 Answer the following questions with reference to Figure 7.1 below.

Figure 7.1

(a)  Name parts A and B and state their functions.

[2]

(b) Other than parts A and B, describe two ways how this flawer may be
adapted for wind pollination.

[2]
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8 Answer the following questions with reference to Figure 8.1 below.

Figure 8.1

(a) State two significant differences between the cells produced by cell division
in structure C and D.

(2]

(b) Describe how the foetus obtains a constant supply of oxygen.

[2]

(c) Explain why-a-newbarn baby is immuned against most common diseases.

(1
[Total:5)
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9 The diagram below shows a pair of homologous chromosomes during meiosis.

(a)  State what stage of meiosis is shown,

[1]

(b)  Name X. Describe what has occurred between the two homologous
chromosomes.

[2]

(c)  Explain how this can lead to genetic variation.

[1]
[Total:4]
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10 Sickle-cell anaemia is a condition in which many of the red blood cells contain
abnormal haemoglobin and are unable to transport as much oxygen. People who
inherited two sickle cell alleles are seriously anaemic and usually die young while
those who are heterozygous for the condition are mildly affected.

The diagram below shows members of a family affected by sickle-cell disease.

®__

B S N
LY

female male

& L

@ m Blood never tested-condition unknown

Pl

7

Normal

Mildly affected

® Badly affected
Using H* for the sickle-cell allele and H for normal allele

Construct a genetic diagram in the space below to illustrate a cross between
members 1 and 2 to account for their offsprings 5 and 6.

4]

[Total4]
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11 Chromosomes are long lengths of DNA. Figure 11.1 shows part of a DNA molecule.

Figure 11.1

(a) State the function of the DNA.,

(1]

(b) A gene is a small segment of the DNA. Genes control the inheritance of
characteristics. Give an example of an inherited characteristic in humans.

[1]

(c) Occasionally, mutations occur within the DNA of an organism which can be

passed onto its offspring. Suggest how mutation might be beneficial to the
offspring.

(1]
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(d) Translation refers to the process of decoding information in the mRNA,
resulting in the synthesis of a protein. Essentially triple codons are utilized to
arrange the amino acids in a meaningful manner based on the genetic
sequence found in the mRNA,

Given that the triple codons correspond to the following amino acids as
shown in the table below.

~ Aminoacid

O

uuu f

In the space provided, draw the polypeptide structure based on the mRNA of
the following sequence:

> Direction of process
AAGUUUUUUUGGAUUAUU (1]

[Total:4]
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12 Dichloro-Diphenyl-Trichloroethane (DDT) is an effective insecticide against
mosquitoes. DDT is fat soluble and is not metabolised very rapidly by
animals. The biological half-life of DDT is about eight years.

Table 12.1 presents the data collected from a population in City A

Table 12.1: Measurement of the amount of DDT in Blood and Fats of human
population in City A.

Year Amount of DDT in Amount of DDT in
Blood (ppm) Fats (ppm)

1980 0.81 4.7

1985 0.301 22.25

1990 0.215 23.52

1895 0.201 24.11

2000 0.109 26.12

(a)  Account for the trend observed in amount.of DDT in Fats from 1980 - 2000.

m
(b)  Suggest one harmful effect of insecticides.
(1]
{c)  Suggest one feature of the chemical that can be taken into account when
one develops a new insecticide that is safe to the consumer.
(1]
[Total:3]

~-—--—END OF SECTION A--—
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Section B [30 marks]

Answer three questions.
Question 15 is in the form of an Either/Or question.
Only one part should be answered.

13 The diagram below shows an experimental set-up used to investigate a process in
respiration. )
Three similar sets of apparatus are prepared with the seeds treated differently. The

temperatures inside the three flasks in the six consecutive days are recorded in
Table 13.1 as shown below:

Vacuum flask

Germinating peas

(previously soaked
in water for 1 day)

Cotton wool

Thermometer

Treatment of Flask A Flask B Flask C
the seeds | Seeds properly | Seeds washed Boiled seeds
soaked in water in very mild soaked in 10%
lemperature disinfectant |  formalin
At the beginning 22 22 22
Day 1 33 25 21
Day 2 44 27 20
Day 3 52 30 20
Day 4 54 33 20
Day 5 56 36 21
Day 6 58 39 23
Table 13.1
(a) Using information in the table above, plot three curves on the same graph
paper.
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(b)

4

Give one reason for carrying out each of the following practices when
performing the experiment.

(i) A vacuum flask is used instead of a glass flask.
(1]
(i) The mouth of the flask is plugged with cotton wool instead of a rubber
stopper,
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(iii) Germinating seeds are used instead of equal mass of green leaves.

[1]

() (i) Describe the change in temperature of Flask A.

{1]

(i) Explain the result of Flask A if it is studied for ten more days.

1

(d)  Explain one difference in temperature change between Flask A and Flask B.

[1]
[Total:10]
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]

14 (a) (i) When Ryan played basketball at an open playground one afterpgon
on a hot day, his face became red. State and explain the
significance of the physiological response abserved.

[3]

(ii) Apart from his face turning red, he also produced large amount of
sweat. What is the significance of having this physiological response
of sweating?

[2]

(b)  Read the following passage which is from an advice book for diabetes.

Hypoglycaemia or *hypo’ for short, occurs when
there is too little sugar in the blood. It is important
always to carry some form of sugar with you and
take it immediately you feel a ‘hypo' start. A ‘hypo’
may start because;

* you have taken too much insulin;

= You are late for a meal, have missed a
meal altogether, have eaten too little at a
meal;

you have done more exercise than

usual,

The remedy is to take some glucose,
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(i) Explain why there is too little sugar in the blood if too much insulin is
taken.
(2]
(ii) Explain why sugar is recommended for a 'hypo’ rather than starchy
food.
[3]
[Total:10]
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15 Either
The diagram below shows a potometer used to measure the rate of water loss from a
plant,
(a) (i) What assumption should be taken in doing the above experiment?
[1]
(i) State and explain three precautions that should be taken in carrying
out this experiment.
3]
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(b)  Describe how aphids can be used in the studies of translocation of food
substances,

[6]
[Total:10]
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15 Or

(a) In a food chain, explain how

(i) energy passes from the sun through the chain;
[2]
(i) energy is lost to the environment.
(4
(b)  State two differences between energy transfer and nutrient transfer.
“)
[Total:"

=-=--—--END OF PAPER------
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{a)

Flask A-Curve 1, Flask B-Curve 2, Fiask C-Curve 4, Flask D-Curve 3
Every £ correct 1 mark

Man Hua High School
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Biology P2 Answer Scheme 2012

L]

{n Curve 4

1]

enler eyes and causa damage.

(1) Salivary amylase denatured in both cases.
Student must mention both cases; marks will not be awarded If
they just mentionad sne slde,

4]

(2l

Knes jerk is a reflex action which doss not invalve the brain.

i

ic)

Curve in between Curve 2 and 3,

L]

{b)

It ook lesser time for the impulse to travel through tha reflex arc to the effector
than to the brain.{Reject:short distanca)

(1

fa)

Sucrose / Starch; For slorage as energy reserve

]

(e}

Racaplor->sensory neurone->relay neurone(spinal cord)->molar NEUrons
->muscies In the leg s

]

Cellulose: To make cell wall, To maintain the shape of the calls

(1

i)

1] A

1]

(a)

A- anther (Fn: Male parl of the plant which produces pollen grains)

i

(i} E

When the concentration of CO; was increased, rate of photosynthesis
also increased ,

m
[

B-stigma (Fn:Fomale pant of tha plant which receive pollen grains)
(cholce of words impt here;E.g. reject ‘to stick on pollan’)

[

B
The ventricular pressure ks higher than the aoric prassure.

]|

(b}

The fiower does not have large coloriul petals to attract Insects

The flower does not have nectaries o attract insects fPollen tiny and
lightabundance {Reject fllamant as part of the stamen)

i1
(1}

AL0.2 - 0.4 sac, the pressure In the lefi vantricle Is constantly iow.
ALD.4 — 0.8 see, the vaniricular pressure increasas,

At 0.6 = 0.9 sac, tha vanlricular pressure decraases,

(&)

Calls produced in milosis ere diploid vs haplold In melosls,

(Compars both sides In order for 1 mark to be awarded;Comparlson must
ba related to the cells not what was happening that give rise to the calls)

£ daughter cells are produced per cycle in milosls varsus 4 in melosis,

(il

{a)

To prevent diffusion of these substances inio the dialysis fiuid

to maintain the osmolic concentration of blood

(L]

Excass proteins will be deaminated/ converted to urea, which can be a toxic
maiabolic waste in high amounls. E

Patients will have lo spend more Hime on dialysls 85 a resull
Excess carbohydrate produced can be stored as fat or glycogen, unlike protein.

(b

Oxygen diffuses from the matemal blood to the foatus biood through the
placanta and camied by umbliical cordiveln o the foalus.

(It does not mean the words are there means it is correct; thera must be a
link and concept must be right)

[
il

(]

Antibodies from the matemal blood diffusa to the foatus durng the coursa of
pregnancy

]

la

Prophase 1

[

(a)

Pupil constrict
Reject Iris constrictpupil shrink (cholce of words impt)
Clreular muscies of iris contract (Reject constrict); Radlal muscles relax

(b}

Pupll may diiaia when Iight 1s cut down by sungiasses, thus more LV Tight may

{b)

X is ghiasma
Reject chiasmata

Homologous chromosomes palring/ synapsis which results in crossing overf
genetic material crogsed over. .

il

e




1

F ._...a. _“ .
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161 | May have different allsies/ _EEE:,u._E_E o ligies.
10 Parental phenotype T il X mild
Parental genotype HH® X HH®
Gametes H H  x H H®
F1 genotypes HH HH® HH® W
F1 phenotypes normmal : 2 mild ; affected
F1 ralio 25% normal © 50% mild : 25% affecied
correct parantal genctype; gametesi(circie); correct cross{show crossing
with lines); correct ratlo of offspring: no statement minus 1 mark [4]
1| (8] | The DNA camies genatic Information/qenes thal determines the
charactaristicsftraits of an organism/ codes for a spacific "

polvpeptide/proteln.

Reject traits of contlnuous varlation such as skin colourthelght or disease
traits such as sickle call anasmia

i

[

it could preduce a new characteristics which is benaficial to the speciesiit
could produce a new charactarjstics that gives the species a survival
advantags/produces more varlation which s better adapted lo the

envirenment.

A

— A ACOO

Allow lines at the end

&

12

The amount Incraases from 1980 ~ 2000,0D7 being fat solublel Is retained in
ing bogynot mataboiized the body accumuiatad

i tha bady over tima

)]

Bloaccumulation which Isads to Nigh cancentration within 8 singie organism/

11

3

.. | water poliution kills quatic life/ Cfcs released that deplets the ozona layer/

Man Hua'High Schogl
Second Preliminary:Examinations
Blology P2 Answel Schema 2012

I
|
13
ﬂ
min n
Axes labelled with units.
Camect plotting
Large
Comact scala
Smaooth
The 3 graphs must be labelled fuse different symbaol with a legend. [4]
{B)[{) | To prevent heat loss. 1
{1y It permits the diffusion of oxygen and carbon dicxide in and out of the "

_ apparatus easily.{Rejectallows continuous supply of oxygen as did |

a4
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notl specily how It gots In)

{ili) | Germinating seeds are metabolically active than green leaves lo rolease
energy.

[

SR el . Wan Hua High Schoal by
eI b Second Preliminary Examinations - g
3 Biology P2 Answer Schome 2012 . .4,

.ﬂasﬁ -shoot into the apparaius under water to pravant the n.nuiﬁ of air bubbles

if it
Smear all joints with Vasaline (o make the whola nuuu_.we- gir EE.

1)

(e}

{1y The temperature rises rapidly in the first 3 nf__m bul the rate of increasa
siows down after Day 3.

{Reject: Descriplion must shown frand spacifically. _”.n&nnn tamp
increase gradually forfast 3daysasitisa bit vague)

(M

Allow the plant to adapt to its suroundings over a pariod of time.

[

.

i) The lemperalure decreasas bacause of the exhaustion of food
slorage,

i

{d)

The temperalure change in Flask A is higher than that in Flask B because Flask
A containg microorganisms which decay gives rise [o 2 higher lamperature,

()

i Large amount of heat produced by the vigorous muscular contraction

Vasodifation of arterigies in the skin of his face to allow more blood with
heal fiowing into the skin.

This helps to increase heat loss fram skin by conduction, convection
and radlation to prevent ovarheating

(1

L

{il) | Sweating helps to remove latent hoat of vaporizatlon

of water from sweal io maintain a constant body temperature.

"
i1l

{b)

(i) | Insulin stimufates liver to convert excess sugar Into glycogen.

Excess insulin causes oo much sugar to be convered into glycogen
tausing decreased in blood sugar.

(1

1

(y | Glucose is solubla
tnarefore can be absorbed quickly by diffusion

Starch is Insoluble, so must be broken down by digeslion first before i
can be absorbed.

(1
]

(1

Elther

(a)

Rala of water lost / transpiration is equal to the rate of waler absorbed.

|

(&}

Cut the shoaol under water to prevent air bubbles from blocking he xylem.

3

] =.

{©) hid T
with garbon dioxide whie it Is feeding on the plant (1
Cut off the body leaving the proboscis (]
Analyss the fluld that exudes form the cut end for sugars and amino aclds. 11
Reject: glucose
Observa the slem section under microscope lo delemming where the proboscis
I5 Inseried. (1]

h roboscls b5 Insarted will determine the tissue that
transport food subslances. 1
15 | Or

{a) | (1) | Llghtenergy of sun gats converted to chomical enargy (K]

Becomes stored in the form of carbohydrates, proteins and fats and

passes on when organism feeds on one anather,

Reject: does not describe types of nulrienis. 1
(if) | Energy Is lost as heat during respiration. 1l
b}
bl
[}

{b) | Enemgy flows down and wEaﬁ ona traphis level to the next whila
nutrtents flow in a ovele back to e producars, i
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+ | Energy transfer involves transfer of malnly carbohydrates, proteins and fats
1 whife nutrients involve potassium, nit e

i

n, bul nutrient transfer

bl

= Energy ransfer to the next rophic level drops by 90% every time, bul nulnent
transfer is not so. Il may be less or even be ©

depending on the amount the organism has obtalined.

(1
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