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Answer ALL questions.

1 Read the passage below. Use the information in the passage and your own
knowledge to answer the questions that follow.

Blood doping

In 2015, information was revealed from 12 539 blood tests involving 5000 athletes.
The information suggested that there had been extensive cheating by athletes at the
world’s major sporting events between 2001 and 2012.

Many athletes had blood samples that showed more variation in blood composition over

5 time than would be expected. This variation led to the suspicion that these athletes were
cheating. In total, 12 per cent of the individual blood tests showed more variation than
expected.

 VIMYSIHLNIGLEMIONOG

The World Anti-Doping Agency (WADA) concluded that these athletes had been involved in a
process called blood doping, in an attempt to improve their chances of winning. Blood

10 doping is the use of certain techniques or substances to increase the number of red
blood cells to improve an athlete’s stamina and performance.

One method of blood doping uses blood transfusion. A volume of blood is removed from an

athlete’s body one month before competition. This blood is vacuum-sealed and stored in a

fridge. In the weeks that follow, the body increases red blood cell production to make up
15 for the red blood cells that were removed. Eventually, the athlete’s body replaces all of

the blood that was removed. A few days before the race, the red blood cells from the stored

blood are transfused back into the athlete’s body. This increases the number of available

red blood cells.
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This transfusion can cause significant health risks for the athlete. Unnaturally high red
20 blood cell levels increase the risk of heart attack, stroke and pulmonary embolism.
Dehydration as a result of exercise can make matters worse.
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Another method of blood doping involves the use of a synthetic form of the hormone EPO.

This hormone is a peptide produced naturally by the human body. It is released from the

kidneys and stimulates the bone marrow to produce red blood cells. Synthetic EPO can be
25 developed and injected into the body. Urine tests for the detection of synthetic EPO

have been improved.
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WADA states that transfusions for blood doping have been happening for decades. However,
the recent publicity about blood doping is likely to be the result of better detection of
synthetic EPO.
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(@) Calculate the number of blood tests that gave more variation than expected
(lines 1, 6 and 7).

Show your working.
(2)

ITHISAREA

number of blood tests = ...

(b) Stamina means that an athlete can run for a long time because their muscles can
keep contracting (lines 10 and 11).

Explain how an increase in the number of red blood cells helps to improve stamina.
(4)
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(c) Suggest why the blood taken from an athlete is vacuum-sealed and stored in a
fridge (lines 13 and 14).

(3)
(d) Name the mineral ion in the diet required for red blood cell production.
(1)
(e) Suggest why an athlete uses their own blood for blood doping rather than blood
from someone else.
(2)
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(f) Suggest how dehydration increases the risk of a heart attack (lines 20 and 21).

(9) An embolism is a blockage in a blood vessel that may be caused by a clot.

Explain why a pulmonary embolism is a health risk (line 20).
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(Total for Question 1 = 17 marks)
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r

2 Spiders produce silk to make webs to catch their prey.

(@) Spiders secrete digestive enzymes on to their prey.

Suggest an enzyme a spider uses to digest the muscles of its prey.

(b) Spider silk can be used to make clothes.
Scientists have produced transgenic goats that have spider silk in their milk.

The diagram shows the stages needed to produce these transgenic goats.
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.:.‘:- -:‘.: ~ ~N
R The table describes stages in this diagram.
< Complete the table by matching each description to its correct stage number in
- the diagram.
e
;3;3%3 Each number may be used once, more than once or not at all.
Tz One has been done for you.
(5)
Description of stage Stage number
cutting a gene 1
cell division by mitosis to produce an embryo
implantation into a surrogate mother
enucleation of a haploid cell
production of milk containing silk
use of an electric shock
(Total for Question 2 = 6 marks)
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3 The diagram shows a simplified version of the nitrogen cycle.

7N

nitrate ions ammonium ions

N

nitrite ions

nitrogen gas

(@) Name the processes A, B and C shown on the diagram.

( R

(3)
A e
B e
GO
(b) Process C reduces the availability of nitrates to plants and happens in
anaerobic conditions.
(i) What is meant by anaerobic conditions?
(1)
(ii) Name the group of organisms that live in anaerobic conditions and carry out
process C.
(1)
\ J
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(c) Farmers can add chemical fertiliser to the soil to increase the availability of
nitrates to plants.

(i) Give one effect of adding too much nitrate to the soil.

TSR

(i) Give another way that farmers can increase the fertility of the soil without
using chemical fertilisers.

(Total for Question 3 = 7 marks)
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4 Coat colour in horses is controlled by a gene that has two alleles.

The CY allele codes for the production of white hairs and the C® allele codes for the
production of red hairs.

When a red-coated horse is crossed with a white-coated horse, the foal (offspring) has
a roan colour coat.

This colour is seen because each hair is either white or red. It is the mixture of these
hairs that produces the roan colour.

(@) (i) Use the symbols C" and C® to show how the red-coated parent and the
white-coated parent can produce a roan-coated foal.

Parents

Gametes

Offspring genotype

(ii) The roan-coated foal is later mated with another roan-coated horse.

Give the possible genotypes and phenotypes of their offspring.

(3)

(2)

10
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(iii) A roan-coated horse is mated with a white-coated horse.

What is the probability of producing a white-coated offspring?
(1)

probability =

(b) The height of pea plants is also controlled by a gene that has two alleles.

The height can either be tall or dwarf.

Explain how the control of height in pea plants differs from the control of coat
colour in horses.
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(c) Horses usually produce one offspring from each pregnancy.
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Scientists often study genetics using organisms such as mice.
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5 A student carries out an experiment to find the energy value of some food samples.

He uses this method.

e place 20 grams of water in a boiling tube

e use a thermometer to measure the temperature of the water

e weigh a small sample of food and record its mass

e set fire to the food sample by holding it on a mounted needle in a Bunsen flame
e quickly transfer the burning food so that it is under the boiling tube

e allow the food sample to burn, relighting it in the Bunsen flame if required,
repeating this until the sample does not relight

VWV SIHLNIZLEMIONOd

e measure the new temperature of the water in the boiling tube
The student repeats this method for a number of different foods.

thermometer

boiling tube

209 of water

burning food sample
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(a) State two safety precautions that the student should take when carrying out this
experiment.
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(b) The student records the mass of food and the change in water temperature.

For each food sample, he calculates the energy released in joule (J) using this formula

energy released = mass of water X temperature rise x 4.2
inJ ing in °C

He then calculates the energy released in joule per gram (J per g).

The table shows his results.

Mass of Change Energy Energy
food before in water released from released from
Food .
burning temperature food sample food sample
ing in °C inJ inJ perg
o marshmallow 0.2 5 420 2100
popcorn 0.1 4 3360
cheese biscuit 0.1 7 588 5880

(i) Calculate the energy released from the sample of popcorn.

S
Solatolyse ety
beoetonet e 1
Q&% ol

8
SRS
5
‘f&

energy released = ... J

:
%

S

S
e
G

LA
Soetetats
Jovele
botss

3

(ii) Explain why the student calculates the energy released in J per g.
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-
(c) The energy value given on the packet of popcorn is 14800 J per g.
(i) Suggest why there is a difference between the student’s calculation of the
energy released and the energy value on the packet.
(3)
(i) Describe two ways the student could modify the apparatus to make his
calculation of the energy released closer to the energy value on the packet.
(2)
e
2 e e e

(Total for Question 5 = 11 marks)
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r

6 The photograph shows a cow with her calf.

(a) Scientists investigated the success of transferring cloned embryos into surrogate cows.
In total, 2170 cloned embryos were transferred resulting in 535 pregnancies.
From these pregnancies, 103 calves were born.

Calculate the percentage of embryos that successfully developed into newborn calves.

Show your working.
(2)
percentage of embryos = ...
(b) The formation of a placenta is needed for the successful development of an
embryo into a fetus.
(i) Name the part of the female reproductive system where the placenta forms.
(1)
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(i) Suggest how the structure of the placenta is adapted to allow the exchange of
substances between the mother and the fetus.

(c) Calves feed on milk from their mothers.

Suggest how the components of milk help calves to develop.
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(Total for Question 6 = 10 marks)

TOTAL FOR PAPER = 60 MARKS

17

P 4 8 2 4 5 A 01 7 2 0



BLANK PAGE

18

P 4 8 2 4 5 A 0 1 8 2 0

o B
O
Q)
3
o
m.
&
=t
s
B
3

20868

o
oy
55

e
2GS

55
R

605
%%

%
5
SRR

S
e
s

O
B
5

5

o3l

g

oV et
”: .’0.’0

<
£

ottt tatete’y!
%@%*
o

SORIRIRS
IR
b
bt s

o

55
%

55

<
5
55




ITHISAREA

e
o
S

SULE
S

%
&

e

byt o
2
5

<
o
2505

oY%
RS
oo
ot

208585

<
5

e
o
]

X
5205

i
X R
<
B

BLANK PAGE

P 4 8 2 4 5 A 01 9 2 0

19




BLANK PAGE

&
=
i
B
SR

OB
s
SRR
SR

8
o

5&
o:;;

S
SR
SRR

>

<

0. O.é
& o .”

5

X
o

<
53

:0&,%
£,

5
S

Every effort has been made to contact copyright holders to obtain their permission for the use of copyright material.

Pearson Education Ltd. will, if notified, be happy to rectify any errors or omissions and include any such rectifications in
future editions.

.

20

P 4 8 2 4 5 A 0 2 0 2 0



