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The diagram shows a method of male contraception.

Look at the diagram.

(a) Name part X.

(b) (i) Name this method of contraception.

© David Gifford / Science Photo Library

[1]

[1]
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(ii) Describe how this method of contraception works.

[2]

(iii) Give one advantage and one disadvantage of this method of contraception.

Advantage

Disadvantage

[2]
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2 The volume of milk produced by cows is a genetically inherited characteristic.

12666

The table shows how the average volume of milk produced per cow has changed

from 2001 to 2017 in the UK.

Y Average volume of milk produced
ear .
per cow / litres per year

2001 6346

2005 6986

2009 7061

2013 7543

2017 7889

DEFRA © Crown Copyright
Contains public sector information licensed under the Open Government Licence v3.0.

(a) Calculate the percentage increase in the average volume of milk produced per

cow from 2001 to 2017.

Give your answer to one decimal place.

Show your working.

% [3]
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(b) Suggest how farmers have used selective breeding to bring about this change in
milk production.

[3]

(c) Suggest one environmental factor which may affect the volume of milk produced
by a cow.

[1]
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3 (a) The diagram shows part of the brain and blood vessels of a patient who has
suffered a stroke.

normal artery
artery causing
stroke
© Getty Images

(i) Describe two differences between the normal artery and the artery causing
the stroke.

1.
2.
[2]
(ii) Explain how these differences may lead to a stroke.
[1]
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(b) (i) Describe how angioplasty and stents could be used to treat this patient.

[2]

(ii) Explain how angioplasty and stents help reduce the risk of this patient
suffering another stroke.

[2]

The diagram shows the functions of some parts of the brain.

hand movement

problem solving speech

vision

balance

© Getty Images

(c) Use the information from both diagrams to suggest which brain function of this
patient may be affected by a stroke.

[1]

[Turn over
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4 The table shows the percentage (%) of women who smoked cigarettes during
pregnancy from 2011 to 2016.

12666

Year Percgntage of women who smoked
cigarettes during pregnancy
2011 13.5
2012 13.3
2013 13.0
2014 12.0
2015 1.4
2016 10.5

Statistics on Women’s Smoking Status at Time of Delivery. Published by NHS Digital, part of the

Government Statistical Service

Copyright © 2017 Health and Social Care Information Centre.

Contains public sector information licensed under the Open Government Licence v3.0

(a) The percentage of women who smoked cigarettes during pregnancy decreased

from 2011 to 2016.

Calculate the average percentage decrease per year.

Show your working.

% per year [3]
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(b) (i) Name the chemical in cigarette smoke which affects the oxygen carrying
capacity of the blood.

[1]

(ii) Describe and explain how this chemical affects the oxygen carrying capacity
of the blood.

Description

Explanation

[2]

[Turn over
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(a) The diagram shows a section through a heart.

© CCEA

(i) Name blood vessels A and B and chamber C.

A
B
C [3]
(ii) Explain why the muscle wall is thicker at X than the muscle wall at Y.
[2]
(iii) Describe the function of valve Z.
[2]
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(b) The diagram shows a normal heart valve and a faulty heart valve in closed and

open positions.

Position

Normal Faulty

Closed

Open

© Monica Schroeder / Science Source/ Science Photo Library

(i) Describe one difference in the functioning of the normal and faulty heart
valve and suggest how this may affect the flow of blood through the heart.

[2]
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(ii) People with faulty heart valves often suffer from a lack of energy
and tiredness.

Suggest why.

2]
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o

6 (a) When red blood cells are placed in different concentrations of salt solution, some
may lyse.

310 8 1Q

H
LY

The graph shows the effect of different concentrations of salt solution on the
percentage (%) of red blood cells that lysed.

iwaming
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E

¥ 5
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Concentration of salt solution/M ICE

Leam

12666 Thommie

*32GBL2214*

&
OO OO &
&
2
o~



i

1y
HUOE
HM

¥

i
3

i
i

CIR'C

3
g

NG

i
|

........

Fewarsiy |

RO

i
H

......

g
2

QR

3
g

R

Sl

i
H

¥
H

@ i

A A1)

i
&

VIR

RGN

i
|

HY)

v

H
- |
“

3
k-

QR

1

i
g

) IRV NO

(i) Give the percentage of red blood cells lysed in salt solutions below a
concentration of 0.25M.

% [1]

(ii) Explain why these red blood cells lysed.

[4]

When plant cells were placed in the same concentrations of salt solutions below
0.25M they did not lyse.

(b) Explain why.

[2]
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7 (a) Name two female hormones produced by the ovaries which help control the
events of a menstrual cycle.

1.

2. [2]

(b) The graph shows the changes in thickness of the uterus lining over a period of
35 days.

—_
N

‘4’
|
|
|
|
:

A

(o]
=Y

Thickness of uterus lining/mm
(o]

0 5 10 15 20 25 30 35
Day

Source: Chief Examiner

(i) Use data to describe the change in the thickness of the uterus lining during
days 1-5.

[1]
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12666

(if) Explain what has happened during days 1 to 5 to cause this change in the
thickness of the uterus lining.

[1]
(c) What event takes place on day 14 of the menstrual cycle?
[1]
(d) What evidence from the graph suggests fertilisation has occurred?
[2]
[Turn over
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(a) The NHS provides screening programmes for different types of cancer.
(i) Give two types of cancer in women the NHS screens for.

1.

2. [2]

(i) Suggest why screening programmes may result in more women surviving
these types of cancer.

[1]

[Turn over
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(b) A new form of treatment for cancer is immunotherapy.
Immunotherapy uses antibodies to treat skin cancer.
These antibodies are made in a laboratory.
Once in the body, these antibodies behave like normal antibodies.

The diagram shows how these antibodies help to treat skin cancer in a patient.

;<O N NI N N X
[ NANAN

in the laboratory

N N N

X oma X oma X oma
v < v < 9 <

proteins
on surface “ .’ : IJ :
of three 0 ‘s ¢
cancer cells ) ‘ /) ‘ ’
g \k g \k Oy @
Cell 1 Cell 2 Cell 3
Source: Chief Examiner

Use the diagram and your knowledge to answer the following questions.

(i) Name the type of white blood cell which produces antibodies.

[1]
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12666

(ii) What term is used to describe the proteins on the surface of the
cancer cells?

[1]

(iii) Describe the action of the antibodies on the cancer cells 1 and 2 in
this patient.

[2]

(iv) Immunotherapy may not be completely successful at treating all of these
cancer cells in this patient.

Use evidence from the diagram to explain why.

[4]

[Turn over
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9 (a) Genetic engineering is used to produce human insulin.

The diagram shows some of the stages in genetic engineering.

human chromosome bacterium
containing insulin gene b
plasmid
human exposed bases

7
O
I

genetically modified
bacterium

12666
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12666

The same enzyme is used to cut out the human insulin gene and to cut open
the plasmid.

(i) Name this enzyme.

[1]

(i) Use the diagram to explain why the same enzyme is used to cut out the
human insulin gene and to cut open the plasmid.

[3]

Insulin is needed to treat diabetes.

Before genetically engineered insulin was produced, the insulin needed to treat
diabetes was obtained from animals.

(b) Give two advantages of producing human insulin by genetic engineering to treat
diabetes rather than using insulin from animals.

1.

[2]

[Turn over
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10 (a) Tuberculosis is a disease which affects the lungs.

(i) Name the type of microorganism which causes tuberculosis.

(ii) Describe how tuberculosis is spread.

[1]

12666
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11 Haemophilia is a recessive sex-linked condition.

(a) Describe how haemophilia affects the body.

[1]
(b) The diagram shows the inheritance of haemophilia in a family.
Amy Thomas
Jamie Grace Ross Emma
Craig
Key
Let XH represent a chromosome carrying the Normal male |:|
normal allele.
Normal female Q

Let XP represent a chromosome carrying the

haemophilia allele. Haemophiliac male .

Carrier female O

(i) Name this type of diagram.

[1]
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(i) Explain why the allele for haemophilia is described as sex-linked.

[1]

(iii) Explain why Ross is a normal male even though his father has haemophilia.

[2]

(c) Jamie and Grace are expecting a child.

(i) Complete the Punnett square to show Jamie’s and Grace’s gametes and the
possible genotypes of the child.

Grace’s gametes

Jamie’s
gametes

[4]
(ii) Jamie and Grace’s first child is a normal male.

What is the probability that their second child is a male with haemophilia?

[1]

[Turn over
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(d) Explain why there are fewer females than males with haemophilia in
a population.

THIS IS THE END OF THE QUESTION PAPER
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