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There are forty questions on this paper. Answer all questions. For each question there are four
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Read the instructions on the OMR very carefully.
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Mulitiple-Choice Questions [40 marks]
Shade your answers on the OMR sheet provided.

1 The diagram shows one type of plant cell.

What type of cell is it?

A

B
c
D

epidermal cell of a leaf
mesophyll cell of a leaf
root hair cell

xylem cell

2 In a practical lesson, a student makes the following observations about a cell that was
extracted from an organism.

‘They have a ceil wall and a circular DNA. There are photosynthetic pigments present. There
was ho nucleus.’

What is being described?

o o w >

bacterium
companion cell
sieve tube elements

virus

3 The diagram represents a cell as seen under the electron microscope.
Which structure is responsible for the synthesis of pepsin?

BP-~-252



4 The diagram shows an experiment set up to investigate osmosis in living cells.

water

glass dish

What happens to the volumes of water and sugar solution after 12 hours?

potato

volume of water

volume of sugar solution

decreases
increases

increases

o O wm P

remains the same

increases
increases
remains the same

decreases

concentrated
sugar solution

5 Sunflower seeds contain a nutrient which is broken down by lipase during germination.

Which test would detect this nutrient?

Benedict's test
biuret test

ethanol emulsion test

o 0O m >

iodine test

6 What can be said to be true of all enzymes?

their optimum they are made from they move about

pHis 7 amino acids randomly in a fluid
A x x x
B x 4 v
C v x v
D v v *®

key

/:yes
x =no
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7

Four bags made of partially permeable membrane are placed in tubes of water as shown in

the diagram.

tube 1

bag made
of partially —
permeable
membrane

starch
solution

water

tube 2

L

!

reducing
sugar
solution

tube 3

(@]

starch
|~ .
solution
and
saliva

water

tube 4

saliva

After 20 minutes at 35 °C, a sample of the water around the bag in each tube is boiled with

Benedict's solution.

What are the expected resuits?

tube 1 tube 2 tube 3 tube 4
A blue brick-red blue brick-red
B blue brick-red brick-red blue
C brick-red blue brick-red blue
D brick-red brick-red biue brick-red

The graph shows the effect of temperature on the activity of four different enzymes.

enzyme
activity

F

temperature / °C

Which conclusion about the data in the graph is correct?

o0 W >

Enzyme P has an optimum temperature of 0 °C.

Enzyme P and enzyme Q are both active at 25 °C.
Enzyme R and enzyme S are both active at 75 °C.

Enzyme S has an optimum temperature above 100 °C.

0 10 20 30 40 50 60 70 80 90 100110
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10

The enzyme catalase, found in potato, speeds up the breakdown of hydrogen peroxide. The
reaction releases a froth of oxygen bubbles. The diagram shows an experiment to find the
effect of changes in pH on the rate of this reaction.

| froth of oxygen bubbles

- piece of potato
dilute hydrogen peroxide solution

The table shows the time taken for the froth of bubbles to reach the top of the test-tube at
different pH values.

pH 4 5 6 7

Time taken for the froth of bubbles
to reach the top of test-tube / min

Which pH is nearest to the optimum (best) for this enzyme?

O w >

pH 4
pH 5
pH6
pH 7

A student ate a meal which contained a type of biomolecule, X.
The digestion of biomolecule X started in the mouth and finished in the duodenum.

What is the product of the complete digestion of biomolecule X7

A

B
C
D

fructose
glycerol
giucose
starch

[Turn Over
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12

13

A person who has coeliac disease has flattened villi in their ileum. If a person with coeliac
disease eats the same quantity and types of food as a disease-free person, they will have
lower levels of glucose in their hepatic portal vein.

Which row explains this?

the surface area of the
ileum is reduced

capillaries do not absorb
the glucose molecules
A v v
B 4 x
C x v
D x x

key

v =yes
X =no

The diagram shows the digestive system.

Which part absorbs the most water?

The speed of blood flow was measured in the pulmonary artery, pulmonary capillaries and

pulmonary vein.

Which of the following results could be correct?

speed of biood speed of blood flow in | speed of blood flow
flow in pulmonary pulmonary capillaries in puimonary vein
artery / cm s™! fcms! /cmg!
A 14 8 5
B 14 5 8
c 8 14
D 14 8
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14 The photomicrograph shows human blood.

BP~257

Which component cannot function effectively if a person’s diet lacks iron?
A B

15 The graph shows pressure changes in the left side of the heart, during a single heart beat.

At which point (s) on the graph are the semi-lunar valve and tricuspid valve forced shut?

pressure/
kPa

P only
Pand S
P,Qand V
QandV

o O w >

16 A

12

8-_

e T R
/

key

e DE@SSUCG i atrium
—— pressufe in ventricle
wewan OEESSUTE IN aoria
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17

18

Parts of the human circulatory system are listed.

1 arteries 3 heart
2  capillaries 4 veins

Which structures have valves to ensure the one-way flow of blood?

1and 2
1,3and 4
3and 4

4 only

o0 w P

What are the functions of the diaphragm muscles and the cilia in the human gas exchange
system?

diaphragm muscles cilia

contracts to cause breathing in to trap bacteria from the air
contracts to cause breathing out | to move mucus towards the throat

relaxes to cause breathing in to trap bacteria from the air

o 0 o »

relaxes to cause breathing out to move mucus towards the throat

The diagram shows the composition of four samples of air (Oz = oxygen, CO:2 = carbon dioxide,
Nz = nitrogen).

100? K L M N
80 4
composition 60+
! %
1 %
20" 5/ //
0,C0,N, ©0,C0,N, ©0,CO N, ©0,CO, N,

Which sample is inspired air and which sample is expired air?

inspired air expired air
A K N
B L K
Cc M L
D N M
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19 The table shows the death rates from lung cancer in a country amongst smokers and non-

20

smokers.

average number of

deaths from [ung cancer per

cigarettes smoked per day year per 100 000 people
0 10
1-14 78
15-25 127
26 or more 251

What can be concluded from the data?

oo m >

Smoking is the only cause of lung cancer.

People who do not smoke will not get lung cancer.

People who smoke have a higher chance of getting lung cancer.

People who get lung cancer are likely to be smokers of 26 or more cigarettes per day.

The diagram shows the human excretory system. Which labelled structure is the urethra?

A

[Turn Over
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21 The table shows the percentage concentration of some chemicals found in blood entering

22

23

the kidney of a healthy person.

chemical concentration in blood entering kidney / %
glucose 0.10
protein 8.00
urea 0.03

What is the percentage concentration of the same chemicais in the Bowman's capsule ofa

healthy person?

concentration in urine / %
glucose protein urea
A 0.00 0.00 2.00
B 0.00 8.00 0.03
c 0.10 0.00 0.03
D 0.10 8.00 2.00

On a warm sunny day, a swimmer climbs out of a pool and sits on the edge to dry. After a

few minutes, the swimmer's skin begins to feel cold.

What has caused this to happen?

o0 w P

The graph shows changes in the diameter of a person’s pupils while outdoors on a sunny

day.

At which time did the person put on their sunglasses?

diameter of
pupils

Body temperature drops untii it reaches air temperature.
Muscles and other organs stop producing heat from respiration.

Suntight causes the hypothalamus to begin processes that increase heat loss.
Water on the skin absorbs heat from the body and evaporates.

time

BP-~260
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24 The graph shows the blood glucose concentration for a person in the hours after eating

breakfast at 07:00.
140 -
120
blood glucose 1001

concentration/ 80~
mg per 100 cm* g4 |

40 -
20+

6 | E] 1 1
07:00 0B:00 09:00 10:00 11:00 12:00 13:00
fime

Which level of blood glucose concentration is approximately the set point?

A

B
Cc
D

70 mg /cm?
80 mg/ cm?
100 mg f cm?
120 mg / cm?

25 The diagrams show three types of neurones.

M

Which sequence shows the direction that impulses wilf travel during a reflex action?

OO0 m P

L>M>N
M=2>L->N
M->N-2L

N>M->L

[Turn Over
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27

12

Which disease might be treated successfully with an antibiotic?

A HIV

B influenza

C pneumonia

D sickle-cell anaemia

A herbaceous plant, growing in a nutrient solution, is placed in a well-lit container. Humid air
is passed through the container.

The diagram shows a section through a part of the plant.

tissue S

tissue R

The speeds of movement of the fluids in tissues R and S are measured. The humid air is
then replaced by dry air and the speeds of movement of the fluids are measured again.

Which effect does the change to dry air have on the measurements?

tissue R tissue S
A | greatly increased downward movement | greatly increased upward movement
B greatly increased upward movement little change
. greatly increased downward
c little change movement
D

little change greatly increased upward movement
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29

13

The diagram shows an experiment investigating the effect of light intensity on an aquatic
plant.

~—- fight

~—  light

-— Source

20 cm Q 10 cm

Photosynthesis occurred in both test-tube P and test-tube Q. Both test-tubes were kept at
the same temperature. The number of bubbles produced in test-tube P was 12 bubbles per
minute.

What is the most likely number of bubbles produced in one minute in test-tube Q?

A
B
c 12
D 48

The diagram shows four ecological pyramids.

1 2 3 4

In a food chain, grass is eaten by cows. The cows have insects living on their skin. The
insects are eaten by birds.

Which is the pyramid of biomass and which is the pyramid of numbers in this food chain?

pyramid of biomass pyramid of numbers
A 1 3
B 1 4
c 3 1
D 3 2

[Turn Over
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30 The diagram shows four positions on a river where water samples were taken.

- untreated
direction sewage outlet
of flow X L"—\
W .
Y Z
Which graph shows oxygen concentrations in the river?
A B
sxygen pxygen
goncentration concentration
{ T 1 ] T T { 1
w X ¥ Z W X Y i
posltion pasition
C A D Y
oxygen oxygen [N
concentration gonceniration ]
i 1 1 | 1 1 1 1
w X ¥ Z WX Y z
position position
31 The diagram shows a pyramid of biomass.
sparrowhawk H 12 g/ m?
robin -+ 120 g/ m?
caterpillar 600 g/ m?
lettuce 1200 g/ m?

What is the percentage of biomass that is passed from the primary consumer to the
secondary consumer?

1%
10 %
20 %
50 %

o o0 @ P
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32

33

34

The diagram shows a bacterial cell that will be used to produce human insulin.

15

bacterial cell

/

What is inserted into gap Q?

A agene from a healthy human

"B cells from a human pancreas

C DNA from another bacterium

D molecules of human insulin

bacterial DNA

In a molecule of DNA containing 100 nucleotide pairs, 46 nucleotides contain the base A.

How many nucleotides in this DNA molecule contain the base T?

A 23
B 46
C 54
D 154

The diagram shows a flower.

Which processes have taken place?

pollination fertilisation
A no no
B no yes
c yes no
D yes yes

[Turn Over
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35 The diagram shows some stages in cell division in a fruit fly.

Cell X contains 8 chromosomes.

How many chromosomes are in cell Y and in cell Z?

cellY cell Z
A 4 4
B 4 8
Cc 8 4
D 8 8

36 The diagram shows a human sperm cell.

Which structure digests the egg cell membrane?

F - mitosis

F meiosis

BP-266
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37 The diagram shows the 28 days of a typical menstrual cycle. The letters around the outside
indicate different points in the cycle.

Which row shows the paoints in the cycle?

stage of cycle
ot utens Ining | ™menstruation owiaton
A Z w X
B X U Y
c z u X
D v X z

38 Two biological brothers, J and L, went for a blood test to determine their blood type. The
results are shown below.

Serum is the plasma without the presence of clotting factors.

serum from blood serum from blood
blood of group A group B
J no agglutination agglutination
L agglutination no agglutination

What can be concluded about their parents’ blood group genotypes?

o 0O m >

At least one parent must be heterozygous.

At least one parent must be homozygous.

Both parents must be heterozygous

Both parents must be homozygous.

' [Turn Over
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39 Some fruit flies have orange eyes and others have red eyes.
If two orange-eyed fruit flies are crossed, their offspring will always have orange eyes.
If two red-eyed fruit flies are crossed, their offspring sometimes include both orange-eyed

40

and red-eyed flies.

What can be concluded from these observations?

o O W P

ratio.

Tusks are modified teeth.

The allele for orange eyes is dominant.

The allele for red eyes is dominant.
We could determine which allele is dominant only by doing a cross that produces a 3:1

Crossing an orange-eyed fly with a red-eyed fly will produce a 1: 1 ratio in the offspring.

In one part of the world, most elephants used to be bom with tusks. Over the last 50 years,
more female elephants have been born without tusks. These elephants are giving birth to
offspring that also do not have tusks.

tusks

Which types of variation can be illustrated by this example?

continuous discontinuous genetic
A v x x
B x v v
C v x v
D x v x

- END OF PAPER -

key

J:yes
X =no
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Section A
Answer all questions.

1 Pectin, a type of carbohydrate, is one of the components of cell walls which are essential to
maintaining the structure of plant cells. Tomatoes are firm when unripe but soften when
ripening due to the hydrolysis of these cell wall components by enzymes, including
polygalacturonase. The activity of polygalacturonase can be described as follows:

) polygalacturonase
pectin » mono-galacturonate

{a) Using the 'fock and key' hypothesis, describe the action of polygalacturonase.

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

The activity of polygalacturonase can be triggered by ethylene, which is released as a gas by
some ripening fruits. An experiment was carried out to investigate the effect of spraying a liquid
form of ethylene on the ripening of tomatoes. Table 1.1 records the concentration of ethylene
used and the comesponding average number of days the tomatoes took to completely ripen.

Table 1.1
concentration average number of days
of ethylene / % | tomatoes took to completely ripen
0 20
5 16
10 13
15 11
20 10
25 10
30 10




BP-~271

{b) Plot a graph of the results in Table 1.1.

[4]

(c) With reference to the graph in (b), describe and explain how polygalacturonase
concentration affected the number of days the tomatoes took to completely ripen.

[Turn Over
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(d) Itis often advised that ripening bananas should not be piaced together with other ripe
fruits. Using the information provided in the question, suggest why this is so.

[Total: 13]

2 Fig. 2.1 shows the human alimentary canal.

G
H
E
E
1

Fig. 2.1

(a) Name parts G and H.

[2]

(b) In which lettered part does most of the absorption of substances occur?
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(c) Auto-brewery syndrome (ABS} is a condition characterised by the conversion of
carbohydrates into alcohol in the digestive tract by fungi or bacteria. This process, known
as fermentation, can occur in anaerobic conditions. Individuals with severe ABS suffer
from elevated blood alcohol levels, as well as symptoms usually associated with alcohol
intoxication. Over time, these patients often experience liver failure.

(i} Patients with ABS are advised not to drive. Explain why.

..................................................................................................... 2]

(i) Suggest how patients with ABS can manage their blood alcohol levels to reduce the
likelihood of liver failure.

..................................................................................................... 1]
[Total: 6]

3 Individuals with a condition known as autosomal dominant compelling helio-ophthaimic
outburst (ACHOOQ) syndrome experience uncontroilable sneezing episodes whenever they are
suddeniy exposed to bright light.

Various muscles contract during sneezing, including the diaphragm muscle, abdominal
muscles, and muscles at the back of the throat.

(a) Explain the nervous pathway when an individual with ACHOO syndrome is exposed to
bright light and sneezes.

[Turn Over




(b) (i) A couple, both with ACHOO syndrome decided to have a child. The child was born
without ACHOQO syndrome.

Use a genetic diagram to show how that is possible. Include a legend stating the
letters representing each allele.

parertal phenotypes USRI &

parental genolypes

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

i3 5 B / i i o,
hY g 7 '
metes ) i } P ]
ga RALISIREILEE L ] '\\.:.".......,.,/ \_\t.u..u 5 7

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

offspring phenotypes eveeeerarererinn eevnsasineenenses

tafic

[4]

(ii) The couple decided to have another child. Calculate the probability that they will
have a baby girl with ACHOO syndrome.

PrOBAbIlItY .......veveveverereeceeenens 2]

[Total: 11]
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4 A study investigated the probability of pregnancy resulting from sexual intercourse on specific
days of the menstrual cycle.

Fig. 4.1 shows the results of this study.

45

40
30 -

percentage
probability of 25 -
pregnancy /% o, .

15 -

3 2 1 ovulation
days before ovulation

Fig. 4.1

(a) (i) The study shows a probability of 20% that sexual intercourse three days before
ovulation will result in pregnancy.

State how many times more likely pregnancy is if sexual intercourse takes place
two days iater?

[Turn Qver




(i} Explain the role of a named hormone in the menstrual cycle during the days
investigated by this study.

(b) A woman smoked while she was pregnant. Explain how this will affect oxygen transport
to the fetus.

(c) Describe the transport of glucose from when it was first absorbed in a pregnant woman's
small intestine to when it reaches the fefus, inciuding named organs and blood vessels.

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

{Total: 11]
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5 Young grass plants were grown with their roots in a mineral solution that contained nitrate ions.
The plants were divided into two batches, N and P. Cyanide, which inhibits aerobic respiration,
was added to the mineral solution given to the plants in batch P.

The mean quantity of nitrate ions in each plant was determined at regular time intervals for 70
hours. After 60 hours, the mineral solution was replaced by distilled water. The results are
shown in Fig. 5.1.

a0

mean quantity
of nitrate ions in 3¢
each plant / mg

1604

o 10 20 30 40 50 60 70 &
time / hours

Fig. 5.1

(a) Using the data in Fig. 5.1, calculate the rate of absorption of nitrate ions in batch N at
time = 40 hours. Show your working.

rate of absorption of nitrate ions ...................ooeeni mg/h [2]

[Turn Over




10

{b) Explain why the absorption of nitrate ions by the plants in batch N differs from that in
batch P.

(¢) The mean quantity of nitrate ions in both batches of plants decreased after 60 hours.

{i) State the process responsibie for this decrease.

(i)  Explain how the process stated in (c)(i) resulted in the decrease.

[Total: 9]
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6 Our eyes require photoreceptors to be able to detect light. Rod cells and cone cells are two
types of photoreceptors. Rod cells detect light of low intensity and provide night vision in
shades of grey. Cone cells detect light of hlgh intensity and provide colour vision, allowing us
to see sharply.

The number of rod cells and cone cells at places across the retina were recorded.

The diagram of an eye in Fig. 6.1 shows the angles from the fovea where the recordings were
made.

The graph in Fig. 6.1 shows the number of rod cells and cone cells across the retina.

A: B
180000 1 ; - ]
160000 72 Y ¥
140000 L
L] i‘
rod cells + rod cellsi™]
number of 120000 - 1 imani 4
rod cells ” 1 J
and 100000 F- S
cone cells b n
per mm? 80000 A / N
i |
i 3
60000 - ‘ f
74
4000044
h-p
20000 u cone cel 5 A Ha cone cells
T P T T

o : '
70 60 50 40 30 20 10 0 10 20 30 40 50 60
angte from fovea/degrees

Fig. 6.1

[Turn Over
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(a) State the part of the eye that refracts light the most.

(b) (i) Identify the parts of the eye A and B represent in Fig. 6.1 by filling in the boxes.
(2]

(i) Use Fig. 6.1 to describe the distribution of rod cells and cone cells across the retina.

..................................................................................................... (4]

(c) (i) State the type of neurone found in the optic nerve.
..................................................................................................... 1]

(i) Explain the function of the neurone stated in (c)(i).
..................................................................................................... [2]

[Total: 10]
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7 (a) Fig. 7.1. shows a pathogen.

Fig. 7.1

(i) Identify the type of pathogen shown in Fig. 7.1.

(ii) Name structure D.

(b) “Viruses are able to evolve faster than humans, hence humans will eventually succumb
to the ever-evolving viruses and go extinct.” Discuss the validity of this statement.

[Turn Over
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(c) Viruses are unable to replicate by themselves and require a host cell for replication.
Describe how the virus makes use of named human cell components to synthesise viral
proteins needed for the virus’ assembly.

[Total: 10]
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16

Section B
Answer one question from this section.

Rice, maize and wheat plants are the main carbohydrate source for more than 60% of the
human population.

(a)

Fig. 8.1 shows the nutritional information of rice.

Nutrition Facts
Serving Size:150g

TotalFat038g ) 1%
Saturated Fat0.05g 0%
Polyunsaturated Fat 0.122g )
Monounsaturated Fat 0.128g

Cholestero! Omg 0%

Sodium 126mg 5%

Potassium 32mg

Total Carbohydrate 25.22g 8%
Detary Fiber 0.4g 2%
Sugars 0.05g '

Protein 3.54qg

Fig. 8.1

Calculate the mass of carbohydrate in grams per serving of rice. Leave your answer to 2

decimal places.

mass of carbohydrate

{b) State and describe the process plants like these carry out to produce carbohydrates using
materials from the environment.

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

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

[Turn Over
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(c) Besides carrying out the process stated in 8(b), discuss the roles these plants play in the
carbon cycle in terms of the removal and release of carbon dioxide into the atmosphere.

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

[Totak: 10]
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9  Globally, deforestation still outpaces reforestation, causing a net loss of five million hectares of
forests every year.

(a) Describe the consequences of deforestation on animals that live in the forests.

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

[Turn Over
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(b) Fig. 9.1 shows shorter plants called shrubs that are often found in dark and humid
environments near the forest floor of tropical rainforests.

= shrubs

Fig. 9.1

Deforestation removes the top canopy of rainforests, exposing the shrubs. Explain how
deforestation will affect the rate of transpiration in these shrubs.

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

[Total: 10]

End of Paper
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