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1 The diagram shows a plant cell.

Which features are not found in animal cells?

A 1and?2
B Tand 3
C 2and4
D 2and5

2  How is the xylem structurally adapted for its function?

| Lacks protoplasm

] Lacks cross walis between adjacent celis

Il Contains cell walls strengthen with lignin

IV Contains cell walls strengthen with cellulose

A [Vonly

B IlandIVonly
C I, Iland Il only
D i llland IV only

3 Which diagram illustrates the process of active transport?

A
mineral ion

. !
soil particle root hair cell

: 7 red bl
plant cell water carbon dioxide blood cell
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Which statement about glycogen and cellulose is true?

A Both are sources of energy in humans.

B Both are made up of the monosaccharide, glucose.

C Both are important for maintaining shape of cells.

D Cellulose is only found in plants whereas glycogen is found in both plants and animals.

A mixture of food gives the following results on testing:

A violet colour in the Biuret {est

A blue colour when heated with Benedict's solution
A yeliow colour with iodine

A white cloudy emulsion with ethano!

What nutrients do the mixture contain?

fat and protein

starch and fat

reducing sugar and starch
protein and reducing sugar

oOm>P

Four equal masses of different foods were burned as shown.

thermometer
boiling tube
water -
mounting -
needle 3 '}k burning food

er_u\-_—‘a:&tz/’ sample

The temperature of the water was measured before and after each food sample was burned.
The results are shown in the table. Which food sample is likely to contain the most fat?

Water temperature at the start / °C Water temperature at the end / °C
A 16 37
B 17 95
Cc 18 87
D 19 22
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Cubes of hard-boiled egg white are placed in test-tubes containing 5 cm?® of water. Other
substances are added to each tube as shown in the chart. The tubes were left for eight hours
and then tested for amino acids.

tube solution added results for amino acids
1 pepsin absent
2 pepsin + alkali absent
3 none absent
4 pepsin + acid large amounts
5 boiled pepsin + acid traces
6 acid traces
7 alkali absent

Which tubes show that pepsin is an enzyme?

A 1l1andé
B 2and7
C 4andb
D S5andb

A bacterium lives in hot springs at temperatures of 75 °C to 85 °C.

Which graph represents the activity of enzymes found in these bacteria?
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temperature/ °C temperature/ °C
Enzyme action can be explained by the ‘lock and key’ hypothesis.

Where is the active site and which acts as the lock or key?

active site lock/ key
A on the enzyme substrate acts as the key
B on the enzyme substrate acts as the lock
c on the substrate enzyme acts as the key
D on the substrate enzyme acts as the lock
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10 What happens to an enzyme after it has catalysed a reaction?

A It can no longer fit the substrate molecules.

B It can now catalyse several different reactions.

c It has become part of the product molecules.

D it is free fo catalyse the same type of reaction again.

11 The diagram shows a section of the wall of the small intestine.

Into which structure are most of the lipid components of the diet absorbed for transport to the

rest of the body?

. small intestine

After a meal, how is the blood affected by the liver as it passes between these blood vesseis?

Blood vessels Effect of liver
A 2t01 Glucose added
B 2t01 Urea removed
C 3t01 Glucose added
D 3to01 Urea removed
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13 The diagram shows part of a transverse section of a leaf.

Which structure is correctly matched to its function?

conduct water conduct sugars
A P Q
B Q P
C Q R
D R Q

14 Temperature, light intensity and carbon dioxide concentration are three limiting factors in
photosynthesis. In an experiment, each factor is increased in turn. The graph shows the
results.

»

rate of
photosynthesis/ 3
arbitrary unit 2

» time/ minute

Which numbered points represent when each factor was increased?

iir:(?;n?r'::;:]e light intensity temperature
A 1 2 3
B 2 3 1
C 3 1 2
D 3 2 1

15 Which is the correct chemical equation for photosynthesis?

6CC, + 12H20 2 602 + CsH 1205

60, + 12H20 2 6CQ0O2 + CgH 4205 + 6H:0
6C0O2 + 120; - 8H0 + CgH 206+ 603
602 + CgH 1204 + BH20 > 6CO2 + 12H,0

cOom>
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16 The diagram shows the pressure changes fo the left side of the heart.

17

18

&

{ \ i key
pressure / kPa T ! i - - - - ventricular pressure

—— atrial pressure

0 02 04 0.6 08 1.0 1.2 14
time/s

What is the ratio of the timing of atrial systole to atrial diastole?

A 01:07
B 02:05
C 05:04
D 05:14

Hypoplastic left heart failure is a rare heart condition in which the lower left chamber of the
heart is not developed properly and is much smaller than normal.

The immediate result of this condition is to cause lower than normal volume of blood flow into
which blood vessel?

A aorta

B pulmonary artery

C  pulmonary vein

D venacava

The diagram shows part of a tissue. The arrows show movement of fluids.

At which point is the pressure highest?

- lymph vessel

L
@C
. K L ;‘;‘
capillary S
tissue cells
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8
18 The diagram shows a section through an alveolus and an associated blood capillary.

In which part is the concentration of carbon dioxide highest?
A, wall of alveolus

N s

blood returns toc heart

e
5

capillary &)
wall
L Wi

blood from heart . &5 |}

20 During a race, the contraction of leg muscles requires more energy than can be supplied by
aerobic respiration.

Which substance will build up in the leg muscies?

A carbon dioxide

B ethanol
C lactic acid
D water

21 The diagram shows how a kidney dialysis machine works. Each shape represents a molecule
found in blood or dialysis fluid.

blood in blood out

' f

dialysis membrane

dialysis fluid out  dialysis fluid in

Which shape represents urea?

A O B e c [ b &
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22 Why is it important that the lungs remove carbon dioxide from the body?

23

24

A
B
Cc
D

Carbon dioxide is a greenhouse gas.

Carbon dioxide is a poisonous metabolic waste product.
Carbon dioxide binds with red blood cells irreversibly.
Carbon dioxide is needed by plants for photosynthesis.

The diagram shows some of the structures seen in a section through human skin.

What is the function of structure X?

A
B
C
D

to cause capillaries to constrict

to detect changes in temperature

to receive impulses from the central nervous system
to stimulate sweat glands to release sweat

A local anaesthetic is a drug used to block nerve impulses. The diagram represents part of
the nervous system. X, Y, and Z show sites where the anaesthetic can be injected.

In an experiment, one person can feel a pin prick his leg but cannot move his leg. Where was
the anaesthetic injected in this person?

ocoOom>»

At X
AtY
AtZ
AtXandaty
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10
25 Which is not an example of a simple reflex action?
A blinking when sand blows in your eyes
B  jumping when hearing a loud noise
C  removing your hand from a hot object
D  steering a car to avoid hitting something

26 The diagram shows a horizontal section of a human eye.

Which part contains receptor cells sensitive to light?
i

27 The diagram shows the curvature of the lens in a person’s eye.

The shape of the lens changes as the person watches two motorbikes go past at different
speeds.

During which period was a motorbike moving towards the person at the higher speed?

| AB C D

curvature of lens/
arbitrary units

¥

timefs

28  Which changes occur in the body when a person is shocked?

increase in decrease in
A diameter of the pupils in the eye the speed of food digestion
B the rate of conversion of glycogen to the diameter of the pupils in the
glucose eye
c the rate of urine formation the rate of conversion of
glycogen to glucose
D the speed of food digestion the rate of urine formation
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Insulin is a hormone, synthesised in the pancreas and is distributed around the body by the
blood.

What describes its rate of secretion and its concentration in the blood?

rate of secretion concentration in blood
A constant constant
B constant varied
C varied constant
D varied varied

The photomicrograph shows cells obtained from the root tip of an onion.

Which cell represents a cell during metaphase of mitosis?

A plant P was pollinated. A seed from this plant develops into plant Q. The cells of plant G
contain 14 chromosomes. How many of these chromosomes are identical to chromosomes
from plant P?

if P was self pollinated if P was cross pollinated
A 7 7
B 7 14
Cc 14 7
D 14 14
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The diagram shows a section through a flower.

Which statement is correct?

A Fertilisation occurs at 1.

B  Haploid gametes are produced at 2 and 3.

C  Pollen is transferred by insects to 3.

D  The pollen grain fuses with the female nucleus at 2.

The diagram shows the male reproductive and urinary systems.

Through which structure do sperms pass to the penis?
A person’s basal body temperature is the temperature when he first wakes up in the morning.

In women, an increase in blood progesterone concentration causes a small rise in basal body
temperature.

The graph shows one woman's basal body temperature over a period of 28 days.
]
basal body

temperature/
oz

] 1 1 1 i 3 L ] 13 1 F v ] i ] 1 1 4 ¥ F 1 + L] 3 3 5 1 H

0 5 10 15 20 25
time/ days

Which day did ovulation occur?

day 1
day 5
day 14
day 27

oom>»

partnerinLeaming
More papers at wvz\ﬁéstpapersfree.com




35

36

37

13

When a breed of cattle with red coats is crossed with the same breed with white coats, the
offspring all have coats with a mixture of red and white hairs, a condition called roan.

If roan cows were crossed with a red-coated bull, the theoretical ratio of the offspring would
be

A silred

B all roan.

C 1red: 1 roan.
D 3red: 1 roan.

The diagram shows a pair of homologous chromosomes.

P~ Q-

A gene is found at the point labelled P.

In an individual with a heterozygous trait, what will be found at the equivalent position labelled
Q7

A a different allele of a different gene
B a different allele of the same gene
C a different gene of the same allele
D the same gene of the same allele

The diagram shows two distinct forms of beetie. The difference between them is controlied by
a single gene. The allele for the black form is dominant to the allele for red.

red spot

red form with black form with
black spots red spots
What kind of variation is shown by the beetle and why?

Continuous variation because there are two forms.
Continuous variation because it is controlled by genes.
Discontinuous variation because it is controlled by genes.
Discontinuous variation because the two forms are distinct.

ocoOom>
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38 Six processes in genetic engineering are listed.

39

40

DN bW N =

The bacterium is cloned.

The gene is copied.

The gene is switched on.

The gene is transferred into a bacterium.
The human gene is isolated.

The protein, insulin, is synthesised.

Which four processes, in the correct order, show the production of human insulin by bacteria?

A

B
c
D

2-3—+5—+6
3+-1—+4-+8
5-3—+2—+6
5+4—+1—+5

Which statement about natural selection is correct?

A
B
c
D

Evolution is natural selection.

Evolution results in natural selection.

Natural selection and evolution are independent of each other.
Natural selection results in evolution,

Which statement describes an example of artificial selection?

A

B
c
D

It has been found that some strains of bacteria produce antibiotics.

It is common practice to mate bulls with cows that produce the most milk.

it is possible to control caterpillars on food crops by releasing small wasps which lay
their eggs in caterpiliars and kill them.

Mosquitoes have developed strains that are resistant to insecticides

- END OF PAPER -
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2

Section A
Answer all questions. Write your answers in the spaces provided on the question paper.

1 The grape plant has many flowers clustered together on each flowering head. Fig. 1.1
shows the structure of one mature grape flower.

Fig. 1.1

(a) () Name two parts, normally found in other flowers, that are missing from this
mature flower.

1.
2. (2]

(ii)  Suggest the type of pollination found in the grape plant and give a reason
for your choice.

(2]

(b} Fig. 1.2 shows a pollen grain of a grape plant with a pollen tube growing from it.

pollen grain

pollen tube

H
Fig. 1.2

Pollen grains were placed in sucrose solutions of different concentrations for a
fixed amount of time. After this time, the polien grains and tubes were examined
using a microscope. The following observations were made for each
concentration of sucrose:

» the number of polien grains that had germinated to produce a pollen tube
+ the length of each pollen tube.
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Table 1.3 shows the resuits of the investigation.

(i)

g?:ﬁi?;;agﬁz gZor:'lri;agtz;?;; mean pollen tube length/ mm
1 6 0.005
2 13 0.008
4 25 0.015
B 56 0.040
10 31 0.030
20 25 0.018
40 13 0.006
Table 1.3

Using the information in the tabile, state the optimum concentration of
sucrose solution for pollen tube germination and growth.

Explain how the information in the table enabled you to reach this
conclusion.

The presence of sucrose provided nutrients for the pollen grain to
germinate. The germination of pollen grain to form a pollen tube aiso
requires the movement of water into the pollen grain from its surroundings.

Suggest why placing a pollen grain in a solution with a higher sucrose
concentration than in your answer to (a)(i) may result in a lower percentage

of germination.
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(a) Fig. 2.1 shows an X-ray taken through the thorax (chest) of a person.

left lung

Fig. 2.1

{i) Define the term breathing.

(i)  Identify the structures F and G in Fig. 2.1.

F:

G:

(b} Fig. 2.2 shows the mean distance that molecules must travel during gas
exchange between air in the lungs and blood in the circulatory system in birds
and mammals.

This distance is known as the thickness of the blood-gas barrier.

0.6
0.4
mean thickness of
blood-gas barrier/ pm oy

0.2 N

0.0 ; :

birds mammals
Fig. 2.2
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5

Using the information from Fig. 2.2, explain how the difference in thickness of the
blood-gas barrier suggests that movement of a bird by flying requires more
energy than movement by a mammal on land.

Fig. 3.1 shows the leaves of the same plant during daylight and during the hours of
darkness
in daylight in darkness

Fig. 3.1(a) Fig. 3.1(b)

(a) Name a process that takes place in the plant in Fig. 3.1(a) only during daylight
and explain how the structure of the leaves help in this process.

process:

explanation:

(3]
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{b} The folding of the leaves at night, as seen in Fig. 3.1(b), is called a sleep
movement.

Explain the effect of the sleep movement on the loss of water in the plant.

[4]
(c} Fig. 3.2 shows the uptake and loss of oxygen by a leaf during a 24-hour period.
uptake §
uptake or s b ek i e
loss of O Ty
oxygen Frris ¥
loss s : :
midnight 0400 0800 1200 1600 2000 midnight
time/ hours
Fig. 3.2
Explain what is happening in the leaf at the following times:
(i) between 1800 hours and 2000 hours
[2]
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{iiy after 2200 hours.

[2]

4 (a) Fig. 4.1 shows changes in the thickness of the uterus lining and in the
concentration of progesterone in the blood during the menstrual cycle.

Y
thickness of - ™
uterine lining [\ 1" ra ’ :—17 ! !{ V ' WYT
\\./‘m’ﬂ “r 1 ¢ ¢ |
|
concentration Rl
of ,f
progesterone ¥
inblood | . §
"l"'"‘-"""“'“"’ j
0 7 14 21 28 35
time/ day
menstruation
starts
Fig. 4.1

Explain how it can be concluded from Fig. 4.1 that the woman became pregnant
from the cycle shown. (The woman has a 28-day menstrual cycle)

[2]
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8

Fig. 4.2 shows a foetus developing in the uterus of a mother. The fluid labelled C
contains cells from the foetus.

fiuid C

long, hollow needle
may be used to
withdraw some of
the fluid C

uterus

Fig. 4.2
A long, hollow needle may be used to withdraw some of the fluid into a syringe.
The DNA from the cells in this fluid can then be analysed to find the sex of the
foetus and to detect mutations.
(i} Name fluid C and state its function.

name of fluid C;

function:

[2]

(i)  State two substances that are exchanged across structure D.

substance 1:

substance 2: (1]
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{(iii) Fig. 4.3 shows the chromosomes found in the nucleus of one cell of a

developing fetus.

l& sa 56 b a3 :515 i
T

¥ XX A K& H
19 20 21 23
Fig. 4.3

The foetus suffers from a condition as shown in Fig. 4.3.
Name the condition. Give a reason for your answer.

(c) Draw a genetic diagram to show the possible blood groups of the child if the father
is heterozygous for blood group A and the mother has blood group AB.

[4]
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Fig. 5.1 shows the percentage of undigested molecules of starch as they pass through

the alimentary canal.

100
K L
percentage of
undigested
starch molecules
0 “mouith duodenum  H J

cavity

region of alimentary canal

Fig. 5.1
(@) Name the parts of the alimentary canal labelled parts H and J.

H:

J:

(b) State and explain what happens to the digestion of starch between K and L.

(c} Explain why the curve is not shown extending into region J of the graph.
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Fig. 6.1 shows a pair of kidneys and some associated structures

C D B
. V i gu—
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: g :

;
5 i X
o b \
SN——— i! i
H ERY
i Y
if il
i v
! [ A
;}‘ N N i
Fig. 6.1

(a) Define the term excretion.

(1]
(b) Identify structure A.
[1]
{(¢) Using the structural features of C and D in Fig. 6.1, identify structure B.
[]
(d) An athlete consumed only meat and large amounts of water before his training
on a hot day. Explain the likely changes in the composition of the person’s urine
during the day
[2]
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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.

Red blood cell reinfusion, often called ‘blood doping’, is a practice of boosting the
number of red biood cells in the bloodstream to enhance an athlete’s performance.

In one reinfusion technique, 900 to 1800 cm?® of an athlete’s blood is withdrawn over a
pericd of six weeks. The plasma is immediately removed and reinfused and the packed
red blood cells are placed in frozen storage. The stored red blood cells are then
reinfused in the athlete in the week before the race.

Fig. 7.1 shows the average red blood cell count of a normal person over 16 weeks.

7.0

»
o

<P
o

o
o

red blood cell count / x1012 L
h
o

P
tn

o
o

-~

8 10 12 14 16 18
time / weeks

Fig. 7.1

Table 7.2 shows the effect of this reinfusion technigue on an athlete's red blood cell
count in the weeks following reinfusion.

time / weeks red blood cell count / x101? L1
0 7.0
2 6.7
4 6.5
8 6.1
8 5.7
10 5.5
12 5.3
14 52
16 5.0

Table 7.2

(a) Piot the data for the red blood cell count of the athlete on Fig. 7.1.

partnerinLearning
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{b) Calculate the maximum percentage increase in red blood cell count of the athiete
after the reinfusion.

(2]

(c}) State the difference in the red blood cell count between the athlete and a normal
person at the start of the experiment.

[1]

(d) Explain, how the reinfusion techniqgue helps to improve the athlete's
performance.

[4)

(e) Explain why the red blood cell count falls steadily in the weeks following the
reinfusion.

[1]

partnerinLearning
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(& () Describe and explain how the pupil of the eye responds to an increase in
light intensity.

[4]

(ii)  Albino people lack colouring pigment in their bodies, including in the
choroid and iris. Suggest why albino people should avoid looking at bright
lights.

(2]

(b) Explain, using a named example, what is meant by an endocrine gland.

[4]
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(a) Define the term homeostasis.

(1]

(b) Compare and contrast between nervous and endocrine control.

[

(c) Using the concept of control by negative feedback to explain what would happen
when a person walks out of the house, wearing only shorts and a short-sleeved
shirt where the air temperature is 5 °C.

[41

END OF PAPER
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