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15 questions  ·  137 marks  ·  lowest tariff first

2



7-MARK QUESTIONS
2 questions in this booklet

3



Paper 1  ·  June 2023  ·  Q2  ·  7 marks ANSWER  ›Health, Disease and the Develop... (5)

4

*P72555A0520* Turn over      

5

  

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 		
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

						





D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

2	 Figure 2 shows colonies of bacteria growing on an agar plate.

colonies of 
bacteria

(Source: © Chatchouliya/Shutterstock)

Figure 2

	 Each colony starts as one bacterium.

	 Every time bacteria reproduce, the number of bacteria in each colony doubles.

	 (a)	 Calculate the number of bacteria in a colony after five hours, if each bacterium 
reproduces every 30 minutes.

(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bacteria

	 (b)	 Some bacteria are pathogens.

		  (i)	 State the meaning of the term pathogen.
(1)

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  

		  (ii)	 Explain why antibiotics can be used to treat bacterial infections.
(2)

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

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

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

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

		  (iii)	 A rod-shaped bacterium is 0.005 mm long.

			   A student draws the rod-shaped bacterium.

			   The bacterium in the drawing is 80 mm long.

			   Calculate the magnification of this drawing.
(2)

magnification = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 2 = 7 marks)
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  

2	 (a)	 Malaria is a disease that causes damage to the blood and liver.

		  (i)	 Which type of pathogen causes malaria?
(1)

	 A	 a bacterium

	 B	 a fungus

	 C	 a protist

	 D	 a virus

		  (ii)	 State how the pathogen that causes malaria is spread.
(1)

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

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

	 (b)	 Measles is a disease caused by a virus.

		  Figure 2 shows the number of measles cases reported in England and Wales from 
1985 to 2015.

year number of measles cases reported

1985 97 408

1995   7 447

2005   2 089

2015   1 193

Figure 2

		  Explain one conclusion that can be made about the change in the number of 
measles cases reported from 1985 to 2015.

(2)

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

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (c)	 Describe two ways the immune system will respond to an infection by 
a pathogen.

(2)

1 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

2 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

	 (d)	 Beriberi is a disease caused by a lack of vitamin B1 in the diet.

		  Give one reason why beriberi is classed as a non‑communicable disease.
(1)

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

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

(Total for Question 2 = 7 marks)
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Answer ALL questions.  Write your answers in the spaces provided.

Some questions must be answered with a cross in a box  . 

 If you change your mind about an answer, put a line through the box  and then  

mark your new answer with a cross .

1 (a) Obesity increases the risk of a person developing cardiovascular disease.

  Losing weight can reduce the risk of this disease occurring.

  Explain why exercise can cause weight loss.
(2)
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 (b) Figure 1 shows a gastric band fitted to a stomach.

gastric band

Figure 1

  Explain how a gastric band helps a person to lose weight.
(2)
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 (c) BMI and waist : hip ratio can be used to find out if a person is obese.

  Figure 2 shows some data for two males.

male BMI waist : hip ratio

A 27.3 0.85

B ? 0.81

Figure 2

  BMI is calculated using the equation:

BMI = 
mass in kilograms

(height in metres)2

  (i) Male B has a mass of 72 kg and a height of 1.81 m.

   Calculate the BMI of male B. 

   Give the answer to 3 significant figures.
(3)

BMI = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  (ii) Figure 3 shows the interpretation of BMI values.

BMI range interpretation

below 18.5 underweight

18.5 – 24.9 normal

25.0 – 29.9 overweight

30.0 and above obese

Figure 3

   Males with a waist : hip ratio above 0.90 are defined as abdominally obese. 

   Explain what the BMI and waist : hip ratio for male A shows about his weight distribution. 
(2)
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3 Streptococcus bacteria can cause a sore throat or skin infection.

 An illness called scarlet fever can also develop during an infection with this bacterium.

 (a) (i) Give two precautions a doctor should take when treating a patient who is 
infected with Streptococcus.

(2)
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  (ii) From September 2013 to March 2014 there were 2 830 cases of scarlet fever in 
the UK.

   From September 2014 to March 2015 there were 5 943 cases of scarlet fever.

   Calculate the percentage increase of the number of cases of scarlet fever between  
the periods September 2014 to March 2015 and September 2013 to March 2014.

(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %
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  (iii) Figure 7 shows some Streptococcus bacteria.

© Kateryna Kon/Shutterstock

Figure 7

   Some bacteria are motile, meaning they can move themselves.

   Why is a Streptococcus bacterium not motile? 
(1)

   A it does not have flagella

   B it does not have plasmids

   C it does not have ribosomes

   D it does not have acrosomes

 (b) Patients with scarlet fever can be treated with antibiotics.

  New antibiotics need to be tested before they can be used in patients.

  Which is the correct sequence for the development of a new medicine?
(1)

A testing in healthy 
volunteers

testing using 
cultured cells

double blind trials 
on patients

B testing using 
cultured cells

double blind trials 
on patients

testing in healthy 
volunteers

C testing in healthy 
volunteers

double blind trials 
on patients

testing using 
cultured cells

D testing using 
cultured cells

testing in healthy 
volunteers

double blind trials 
on patients
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 (c) Most cases of scarlet fever occur in children. 

  Adults have usually developed immunity to a toxin that the Streptococcus bacteria 
produce during infection.

  Explain how an adult develops immunity to the toxin.
(3)
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(Total for Question 3 = 9 marks)
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Answer ALL questions.  Write your answers in the spaces provided.

Some questions must be answered with a cross in a box . 
If you change your mind about an answer, put a line through the box  and then  

mark your new answer with a cross .

1	 (a)	 The human immunodeficiency virus (HIV) can cause AIDS.

		  Which type of cell is destroyed by the HIV virus?
(1)

		  A	 red blood cell

		  B	 nerve cell

		  C	 white blood cell

		  D	 sperm cell

	 (b)	 Describe how the specific immune system defends the body against disease.
(3)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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*P62089A0420*

	

	

	 (c)	 Figure 1 shows the number of people per million of the population in five 
European countries who were diagnosed with measles in one year.

country
number of people diagnosed 

with measles 
per million of the population

Belgium  21.00

France 15.63

Germany   8.42

Italy  20.06

Norway   0.05

Figure 1

		  (i)	 The population of Belgium in that year was 11.18 million. 

			   Calculate the number of people in Belgium diagnosed with measles. 

			   Give your answer to three significant figures.
(3)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  people
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*P62089A0520* Turn over     

	

	

		  (ii)	 Countries do not report the total number of people diagnosed with measles. 
Countries report the number of people diagnosed with measles per million of 
the population.

			   Give one reason why this is better.
(1)

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

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

 		  (iii)	Give one reason why the number of people per million diagnosed with 
measles is different in these countries.

(1)

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

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

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

	 (Total for Question 1 = 9 marks)
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  

2	 (a)	 Name the organisation which defines health as a state of complete physical, 
mental and social well-being and not merely the absence of disease or infirmity.

(1)

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

	 (b)	 Tuberculosis (TB) is a communicable disease.

		  (i)	 State two ways that communicable diseases are different from  
non-communicable diseases.

(2)

1 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

2 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

		  (ii)	 Explain one way that the spread of tuberculosis (TB) can be reduced or 
prevented.
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  

		  (iii)	A student researched the number of people with TB in some countries.

			   Figure 3 shows the student’s data.

Germany 
6100

Belgium 1000 Portugal 2400

UK 5400 people

5800 in France

Figure 3

			   Complete the table to show the student’s data.
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	 (c)	 Explain why people with AIDS are more susceptible to TB.
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  

4	 (a)	 Figure 5 shows how alcohol consumption increases the risk of developing 
liver cancer.

		  Someone who does not drink alcohol has a 1.0 risk of developing liver cancer.

risk of 
developing 
liver cancer

2.0

1.5

1.0

0.5

0.0
1009080706050403020100

alcohol consumed in grams per day

Figure 5

		  (i)	 One unit of alcohol contains 8 grams of alcohol.

			   Calculate the risk of developing liver cancer for someone who consumes  
4 units of alcohol a day.

(2)

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  risk of developing liver cancer
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  

		  (ii)	 Describe how cancer develops in the liver.
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	 (b)	 Haemochromatosis is a disease that occurs when iron accumulates in the liver.

		  A person with haemochromatosis is treated by having 0.5 dm3 of their blood 
removed each week.

		  This lowers the level of iron in their blood.

		  (i)	 Give two safety precautions needed when blood is removed from this person.
(2)
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  

		  (ii)	 Haemochromatosis can be inherited.

			   Haemochromatosis occurs when a person inherits two copies of a 
recessive allele.

			   Figure 6 shows the inheritance of haemochromatosis in a family.

female Z
homozygous dominant male

heterozygous male

homozygous dominant female

homozygous recessive female

Figure 6

			   State and explain the genotype of female Z.
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2	 (a)	 Figure 3 shows ciliated epithelial cells from the airways of a human as seen using 
a light microscope.

cell A

(Source: © Jose Luis Calvo/Shutterstock)

Figure 3

		  (i)	 Draw the cell labelled A in the box below.

			   Label three parts of this cell on your diagram.
(4)

		  (ii)	 State the function of the ciliated epithelial cells in the airways of the human 
breathing system.

(1)
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	 (b)	 Figure 4 shows equipment used to investigate the rate of respiration in	 maggots.

maggots

4 3 2 1 0

soda lime to absorb 
carbon dioxide

wire mesh to stop maggots 
touching soda lime

centimetre 
scale

drop of 
coloured liquid

Figure 4

		  As the maggots respire, the drop of coloured liquid moves towards the test tube.

		  Figure 5 shows the position of the drop of coloured liquid after ten minutes.

4 3 2 1 0 centimetre 
scale

drop of 
coloured liquid

Figure 5

		  (i)	 Use information from Figures 4 and 5 to calculate the mean rate of respiration 
of the maggots in mm per minute.

(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mm per minute

		  (ii)	 Describe a control for this investigation.
(2)
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(Total for Question 2 = 9 marks)
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  

2	 (a)	 Figure 2 shows the number of people diagnosed with sexually transmitted 
infections (STIs) in the UK during 2017.

sexually transmitted infection 
(STI)

number of people diagnosed 
per 1000 of the population

chlamydia 3.7

gonorrhoea 0.8

genital herpes 0.6

genital warts 1.1

syphilis 0.1

Figure 2

		  (i)	 State the sexually transmitted infection that has the median number of 
people diagnosed.

(1)

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

		  (ii)	 The population of the UK in 2017 was 66 million people.

			   Calculate the total number of people diagnosed with chlamydia in the UK 
in 2017.

(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  people

		  (iii)	State why chlamydia can be described as a communicable disease.
(1)
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		  (iv)	Give one way the transmission of chlamydia can be prevented.
(1)
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  

		  (v)	 Explain why chlamydia can be treated with antibiotics.
(2)
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	 (b)	 HIV is another sexually transmitted infection.

		  Explain how HIV can lead to the onset of AIDS.
(2)

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

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

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

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

(Total for Question 2 = 9 marks)
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  

3	 (a)	 In 2017, a new strain of Klebsiella pneumoniae bacteria was discovered that was 
resistant to 26 different antibiotics.

		  (i)	 Explain how Klebsiella pneumoniae bacteria developed resistance 
to antibiotics.

(4)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  (ii)	 State how the use of antibiotics could contribute to Klebsiella pneumoniae 
bacteria developing resistance to antibiotics.

(1)

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

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

		  (iii)	Klebsiella pneumoniae is a prokaryotic cell.

			   Which is a characteristic feature of a prokaryotic cell?
(1)

	 A	 it has chloroplasts

	 B	 it does not have a nucleus

	 C	 it does not have ribosomes

	 D	 it cannot reproduce without a host
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	 (b)	 New antibiotics are being developed to treat the disease caused by 
Klebsiella pneumoniae.

		  Describe the stages of antibiotic development that would occur after the 
discovery of a new antibiotic.

(3)
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(Total for Question 3 = 9 marks)
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  

Answer ALL questions. Write your answers in the spaces provided.

Some questions must be answered with a cross in a box . If you change your mind about an 
answer, put a line through the box  and then mark your new answer with a cross .

1	 (a)	 Tuberculosis is a disease that is spread through airborne droplets.

		  Give two ways of reducing or preventing the spread of tuberculosis.
(2)

1 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

2 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

	 (b)	 Obesity is a risk factor for some non‑communicable diseases.

		  (i)	 State why liver disease is a non-communicable disease.
(1)

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

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

		  (ii)	 The waist‑to‑hip ratio can be used to show if excess weight is a health risk.

			   An adult has a waist measurement of 80 cm and a hip measurement of 90 cm.

			   Calculate the waist‑to‑hip ratio for this adult, using the equation:

waist‑to‑hip ratio = 
waist measurement
hip measurement

			   Give your answer to two decimal places.
(2)

waist‑to‑hip ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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		  (iii)	 Figure 1 shows the health risk of some waist‑to‑hip ratios.

health risk
waist‑to‑hip ratios

males females

low 0.95 or less 0.80 or less

medium 0.96 to 1.0 0.81 to 0.85

high 1.1 or more 0.86 or more

Figure 1

			   Explain the health risk for a female with a waist‑to‑hip ratio of 0.75.
(2)

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

	 (c)	 Cancer occurs when cell division by mitosis is uncontrolled.

		  Describe the properties of cells produced by mitosis.
(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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  

4	 (a)	 The pathogen Vibrio cholerae causes the disease cholera.

		  Figure 5 shows Vibrio cholerae bacteria.

structure P

structure Q

(Source: Corbis)

Figure 5

		  (i)	 Complete the table to show the function of structure P and structure Q.
(2)

structure function

P

Q

		  (ii)	 On the original image, the length of one bacterial cell is 12 mm.

			   The actual length of this bacterial cell is 2.0 µm.

			   Calculate the magnification.
(2)

magnification = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  (iii)	 State one symptom of the disease caused by Vibrio cholerae.
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		  (iv)	State how the disease caused by Vibrio cholerae is transmitted.
(1)
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	 (b)	 Describe the specific immune response when a pathogen infects the body.
(3)
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6	 Cancer Research UK found that many people do not realise that obesity is linked to an 
increased risk of developing cancer.

	 In the body, fat tissue sends signals that cause other cells to divide.

	 (a)	 (i)	 Describe how this could cause cancer to develop.
(3)
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		  (ii)	 Cell division occurs during the cell cycle.

			   During which stage of the cell cycle is DNA replicated?
(1)

			   A	 anaphase

			   B	 prophase

			   C	 interphase

			   D	 telophase

		  (iii)	Obesity is linked to 1 in 20 cases of all types of cancer.

			   Approximately 13% of cases of bowel cancer are caused by obesity.

			   Determine how the impact of obesity on bowel cancer compares to the 
impact of obesity on all types of cancer.
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*P62089A01720* Turn over     

	

	

	 (b)	 Two men have the same mass of 80 kg.

		  One man’s BMI is categorised as normal weight, the other man’s BMI is categorised 
as obese.

		  Explain why the men have different BMI values.
(2)
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	 (c)	 Obesity can also cause cardiovascular disease to develop.

		  Describe the different treatments available for cardiovascular disease.
(3)
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(Total for Question 6 = 11 marks)

TOTAL FOR PAPER = 60 MARKS
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5	 (a)	 A hospital patient was tested for diabetes.

		  A nurse recorded his mass and height.

		  Figure 7 shows these measurements.

mass in kg height in metres

124 1.8

Figure 7

		  Calculate the BMI of this patient using the information in Figure 7.
(2)

BMI = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 Blood samples were taken from this patient every four hours.

		  The glucose concentrations were recorded in Figure 8.

time in hours blood glucose concentration 
in milligrams per decilitre

0 100

4 131

8 139

12 90

16 92

20 134

24 137

Figure 8

		  (i)	 Describe the trends shown in this data.
(3)
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		  (ii)	 This patient was diagnosed as being type 2 diabetic.

			   Explain why the blood glucose concentration of this patient remained high 
from 4 hours to 8 hours.

(3)
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(Total for Question 5 = 11 marks)



Paper 1  ·  June 2024  ·  Q5  ·  11 marks ANSWER  ›Health, Disease and the Develop... (5)

39

*P75511A01116* Turn over      

11

  

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
 		

D
O

 N
O

T W
RITE IN

 TH
IS A

REA
						





D

O
 N

O
T W

RITE IN
 TH

IS A
REA D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 		
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

						





D
O

 N
O

T 
W

RI
TE

 IN
 T

H
IS

 A
RE

A

5	 Statins are a type of medicine used to treat cardiovascular disease.

	 Some people taking statins have reported muscle pain as a side effect.

	 Scientists analysed data from double‑blind trials to determine if there was a 
correlation between statin use and muscle pain.

	 In these double‑blind trials, neither doctors nor patients knew whether the patient 
had been given statins or not.

	 (a)	 (i)	 Describe the benefits of using double‑blind trials.
(2)
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		  (ii)	 Which stage of the process for testing new medicines could involve a 
double‑blind trial?

(1)
	 A	 discovery

	 B	 development

	 C	 preclinical

	 D	 clinical
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12

  

	 (b)	 In a study, people were given statins or a placebo.

		  The percentage of people who reported muscle pain was recorded.

		  Figure 6 shows the results of this study.

years after starting to 
take statins or placebo

people reporting muscle 
pain taking statins (%)

people reporting muscle 
pain taking placebo (%)

1 14.8 14.0

2   7.4   7.5

3   5.1   5.3

4   3.0   3.1

Figure 6

		  (i)	 In year one, 9 199 people taking statins reported muscle pain.

			   Calculate the total number of people taking statins in this study.

			   Give your answer to 4 significant figures.
(3)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  people
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		  (ii)	 The scientists concluded that most of the muscle pain reported was not due 
to the use of statins.

			   Explain, using information from the table in Figure 6, why the scientists made 
this conclusion.
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		  (iii)	 The results of the study are reliable because the data was obtained from a 
large sample of people.

			   Describe two factors that should have been considered when selecting 
people for the study.
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(Total for Question 5 = 11 marks)
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Question 
number 

Answer Additional guidance Mark 

2 (a)   
Calculation 
 
 
300 ÷ 30 / 210 /  indication that 
there are 10 divisions (1) 

 
 

Evaluation 
 
1024 

award full marks for 
the correct answer with 
no working  
 
accept 512 for one 
mark only 
 
 
 
 

 
(2) 
 

 
 

Question 
number 

Answer Additional guidance Mark 

2(b)(i)    
(pathogens are organisms) that 
cause disease  
 

ignore examples of 
pathogens unless 
linked to causing 
disease 
 
accept cause disease / 
illness / infections 

 
(1) 
 

 
 

Question 
number 

Answer Additional guidance Mark 

2(b)(ii)  An explanation including two 
from: 
 

 they inhibit processes 
(in bacteria) (1) 
 
 

 so bacteria {are 
destroyed / are killed / 
growth stops / 
reproduction stops} (1) 
 

 but antibiotics {do not 
affect/damage} the host 
cell (1) 

 

 
 
 
accept named 
processes e.g.  disrupt 
cell walls 
 
accept slows down for 
stopped 

 
(2) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

Question 
number 

Answer Additional guidance Mark 

2(b)(iii)   
Substitution 
80  ÷ 0.005 (1) 
 
16 000  

award full marks for 
the correct answer 
with no working  

(2) 
 
 

 
(Total for question 2 = 7 marks) 
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Question 
number 

Answer Mark 

 
2(a)(i)  

  
C  a protist 

 

The only correct answer is C 
 

A is incorrect because malaria is not caused by a 
bacterium 

 
B is incorrect because malaria is not caused by a 

fungus 
 

D is incorrect because malaria is not caused by a 
virus 

 
 

 
(1) 

AO1 1 

 

 
 

Question 
number 

Answer Additional 
guidance 

Mark 

2(a)(ii) 
 

 

 
by vectors / mosquitoes 

 
accept blood 

transfusions / 
through blood / 

sharing 
contaminated 

needles 

 
ignore insects / 

animals 

 
(1) 

AO1 1 
 

 

 

Question 
number 

Answer Additional 
guidance 

Mark 

2(b) 
 

 

An explanation linking: 
 

• (the number of measles 

cases reported) has 

decreased (1) 

 

 
 

 
 

 
 

 

accept herd 
immunity 

accept by vaccines / 

 
(2) 

AO2 1 
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• because {people have 

been immunised / more 

people are immune} (1) 

 

vaccination 

 
 

Question 
number 

Answer Additional 
guidance 

Mark 

2(c) 

 
 

Any two from: 

 
 

• white blood cells {kill 
/ destroy} 

pathogens (1) 
 

 
 

 
• (WBC) produce 

{antibodies / 

antitoxins} (1) 
 

 
 

• memory 
lymphocytes (are 

produced) (1) 
 

accept named 

pathogens 
 

accept phagocytosis 
accept WBC engulf 

pathogens 
 

 
 

 
reject antigens  

 

 
 

 
 

accept memory cells  
 

 
accept rise in body 

temperature / 
inflammation / more 

mucus produced / 
more WBC are 

produced / WBC 
move to site of 

infection (1) 

  

 

(2) 
AO1 1 

 

 

Question 
number 

Answer Additional 
guidance 

Mark 

2(d) 

 
 

 

(beriberi) is not spread 
from person to person / is 

not caused by a {pathogen 

accept organisms 

for people 
 

 

 

(1) 
AO2 1 

 

/ named pathogen}  
 

ignore it is a 
deficiency disease / 

not infectious / not 
contagious / it is 

caused by a lifestyle 
factor  

 
 

 

(Total for question 2 = 7 marks) 
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Question 
Number 

Answer Additional 
guidance 

Mark 

1(a) 
 

An explanation linking: 
 

• exercise {requires energy/ 
uses respiration} (1) 
 

• {obtain from/reducing} fat (1) 

 
 
accept burns 
calories  
 
 
 
accept sweating 
causes water 
loss for 1 mark  

(2) 
 
AO 1 1 

 
 

Question 
Number 

Answer Additional 
guidance 

Mark 

1(b) 
 

An explanation linking two of the 
following: 
 
• reduces the volume of the 

stomach (1) 
 

• so it reduces food intake (1) 
 
 
 
• so stored {fat/lipids} is used 

up (1) 

 
 
 
 
 
 
accept restricts the 
amount of food 
entering the 
stomach 

(2) 
 
AO 2 1 

 
 
Question 
Number 

Answer Additional 
guidance 

Mark 

1(c)(i) 
 

Substitution (1) 
72÷1.812   
 
 
Evaluation (1) 
= 21.977 / 21.98 / 22 
 
 
3 s.f. (1) 
22.0  
 
 

accept 72÷3.2761 
 
 
 
award 2 marks for 
correct evaluation  
 
 
award full marks 
for correct 
numerical answer 
without working 
 
accept 21.9 for 2 
marks 

(3) 
 
AO 1 1 
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Question 
Number 

Answer Additional 
guidance 

Mark 

1(c)(ii) 
 

 
• the BMI shows male A is 

overweight but his waist:hip 
ratio {shows he is not 
abdominally obese / is below 
0.9/is healthy} (1) 
 

• male A’s weight distribution is 
not around the {vital 
organs/abdomen} (1) 

 
 
 
 
 
 
 
accept male A’s 
weight is 
distributed evenly 
over the body  
 
accept more 
weight on the hips 
than the waist 
 
accept mass for 
weight 

(2) 
 
AO 3 2a 
AO 3 2b 

 

Total for Question 1 = 9 marks 
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Question 
Number 

Answer Additional guidance Mark 

3(a)(ii) subtraction 5943 - 2830 = 
3113 (1) 
 
 
3113 ÷2830 x 100 = 110 
% 
 

accept 5943 - 2830 ÷ 2830 
 
 
 
award full marks for correct 
numerical answer without 
working 
 
accept other valid methods for 
the calculation 

 (2) 
 
AO 2 1 

 
 
 

 
 
 

Question 
Number 

Answer 
 

Additional guidance Mark 

3(a)(i) Any two from: 
 

• wash hands after contact (1) 
 

• avoid direct contact / wear 
{gloves/protective clothes} (1)  

 
• wear a (protective) mask (1) 

 
• sterilise equipment {before 

/after} use (1) 
 

 
 
accept hand gels 
 
 
 
 
accept protect your 
face  
 
 
 
be immunised (1) 

(2) 
 
AO 2 2 

Question 
Number 

Answer Mark 

3(a)(iii) A it does not have flagella 
 
1. The only correct answer is A 
 
B is not correct because plasmids do not allow motility. 
 
C is not correct because it does have ribosomes. 
 
D is not correct because acrosomes are not found in bacteria. 
 

(1) 
 
AO 2 1 
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Question 
Number 

Answer Additional 
guidance 

Mark 

3(c) An answer linking three of the following: 
 
• exposure to the {toxin/antigen/ 

pathogen/bacteria} (1) 
 
 

• stimulates an immune response (1) 
 

• production of {(B)lymphocytes 
/antibodies} (1) 

 
• production of memory lymphocytes (1) 

 
 
accept 
immunised 
/vaccinated 
 
 
 
accept 
antitoxins 

(3) 
 
AO 2 1 

 
 

Total for Question 3 = 9 marks 
  

Question 
Number 

Answer Mark 

3(b) D    testing using cultured cells → testing in healthy volunteers 
→ double blind trials on patients 
 
1. The only correct answer is D 
 
A is not correct because the medicine is tested on cultured 
cells first. 
 
B is not correct because double blind trials are used after 
testing in healthy volunteers. 
 
C is not correct because the medicine is tested on cultured 
cells first. 
 

(1) 
 
AO 1 1 
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Question 
number 

Answer Mark 

1(a) 
 C  white blood cell 

 
The only correct answer is C 

 

A is not correct because the HIV virus does not destroy red blood cells 

B is not correct because the HIV virus does not destroy nerve cells 

D is not correct because the HIV virus does not destroy sperm cells 

   

(1) 
 
 

 
Question 
number 

Answer Additional guidance Mark 

1(b) 
 

An answer linking three from: 
 

• (pathogens have) antigens 
(1)  
 

• (that trigger) antibodies to 
be produced (1) 
 

• by lymphocytes (1) 
 
 

• (leads to the) destruction 
of the pathogen (1) 
 

• memory {cells/ 
lymphocytes} produced (1) 
 

• cause a secondary 
response (in the event of 
infection by the same 
pathogen) (1) 

 
 
accept bacteria/virus 
for pathogen 
 
 
 
 
ignore WBC 
 
 
accept engulf 
pathogen 
 
 
 
 
 
accept description of a 
secondary response 
e.g. before 
symptoms/before the 
person gets ill/can 
react quickly  

(3) 
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Question 
number 

Indicative content Additional guidance Mark 

1(c)(i) 
 

 
Substitution (1)  
21.00 x 11.18  
 
 
Evaluation (1) 
234.78 
 
3 significant figures 
235 
 

award full marks for 
correct numerical 
answer without 
working 
 
award 2 marks for 
correct evaluation 
 
ecf for the incorrect 
calculation correctly 
rounded to 3 s.f.  

(3) 
 

 
Question 
number 

Indicative content Additional 
guidance 

Mark 

1(c)(ii) 
 

One from: 
• each country has a 

different size population 
(1) 
 

• allows comparisons to be 
made between countries 
(1) 

 
 

 
 
 
 
 
ignore it is easier to 
read/easier to 
analyse 
 

(1) 
 
 

 
Question 
number 

Indicative content Additional 
Guidance 

Mark 

1(c)(iii) 
 

One from: 
 

• vaccination (1) 
• {reporting/diagnosis} 

systems (1) 
• {access to/quality of} 

healthcare (1) 
• environmental factors (1) 

 
 

 
 
 
 
 
 
 
accept examples 
of relevant 
environmental 
factors e.g. 
population 
density, 
proximity of 
country to 
others. (1) 
 
accept herd 
immunity (1) 
 

(1) 
 
 

 
 

 
(Total for question 1 = 9 marks)  
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Question 
Number 

Answer Mark 

2(a) 
 

World Health Organization / WHO 
 
 

(1) 
 
AO1 1 

 
 
 

Question 
Number 

Answer Additional 
guidance 

Mark 

2(b)(i)  
 
 

An answer including two from: 
 

• (communicable) is passed 
from person to person (1) 
 
 
 

• (communicable) caused by 
{pathogens / example of 
pathogen} (1)  

 
• (communicable diseases) 

cannot be inherited (1) 

 
 
accept reverse 
arguments for non-
communicable 
diseases 
 
 

(2) 
 
AO1 1 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MARK SCHEME  ·  Paper 1  ·  November 2021  ·  Q2 ‹  QUESTIONHealth, Disease and the Develop... (5)

53

Question 
Number 

Answer Additional 
Guidance 

Mark 

2(b)(ii) 
 
 

An explanation including: 
 

• {cough / sneeze} into a 
tissue / avoid close 
contact with infected 
people / avoid cramped 
living conditions (1)  
 

• because spread of TB is 
airborne droplets / TB 
is spread through the 
air (1) 

OR 
• vaccination / 

immunisation (1) 
• to provide immunity / 

reduces the chance of a 
person getting infected 
(1) 

OR 
• treat infected people 

with antibiotics (1) 
• reduces the number of 

infected people (1) 

 
 
accept regular hand 
washing / wear a 
mask / isolate an 
infected person 
 
 
accept spread by 
coughing / breathing 
it {in / out} 
 
 
 
 
accept reduces the 
chances of contact 
with an infected 
person  

(2) 
 
AO2 1  

 
 

 
Question 
Number 

Answer Additional guidance Mark 

2(b)(iii)  
 
 

• suitable heading for 
each column, with 
country in the left 
column (1) 

 
• all data entered 

accurately (1) 

accept country / 
region / number of 
people / people with 
TB 
 
countries can be 
entered in any order 

(2) 
 
AO2 1  
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Question 
Number 

Answer Additional guidance Mark 

2(c) 
 
 

An explanation linking the 
following: 
 

• HIV destroys white 
blood cells / HIV 
weakens the immune 
system (1) 
 
 

• so the body is unable 
to {destroy the TB 
pathogen / prevent the 
pathogen invading the 
body} (1) 

 
 
 
accept people with 
AIDS have fewer white 
blood cells 
 
 
 
accept unable to 
produce antibodies to 
TB  
ignore fight off the 
disease 

(2) 
 
AO1 1 
 

 
 

(Total for Question 2 = 9 marks) 
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Question 
Number 

Answer 
 

Additional 
Guidance 

Mark 

4(a)(i) 
 
 

 
(8 x 4) = 32 (grams of alcohol) (1) 
 
 
1.2 / 1.20 (x risk)  
 

 
award full marks 
for the correct 
answer with no 
workings 
 

(2) 
 
AO3 
 

 
 

 
 

Question 
Number 

Answer 
 

Additional 
Guidance 

Mark 

4(a)(ii) 
 
 

An answer including two from: 
 

• mutations in DNA (1) 
 
 
 

• cell division is 
uncontrolled (1) 

 
 

• leading to the formation 
of a tumour / growth / 
mass of cells (1) 

 
 
accept change 
in the gene/cell 
mutates 
 
accept {rapid / 
continuous} cell 
division 
 
 

(2) 
 
AO2 1 
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Question 
Number 

Answer 
 

Additional Guidance Mark 

4(b)(i) 
 
 

Any two from: 
 

• wear gloves (1) 
 
 
• clean the area of skin 

where blood being 
removed (1) 

 
• cover the wound 

after (1) 
 

• use a sterile needle 
(1) 
 

 
 
accept wash hands / 
wear a mask  
 
accept disinfect / 
clean the wound 
 
 
 
 
 
ignore clean 
 
accept sit the person 
down (1) 
 
ignore references to 
removing the correct 
volume of blood 

(2) 
 
AO2 2 
 

 
 

 
 
 
 

Question 
Number 

Answer 
 

Additional Guidance Mark 

4(b)(ii) 
 

• heterozygous 
 
 
An explanation linking: 
 

• affected offspring 
must have inherited 
the recessive allele (1) 
 

• unaffected offspring 
must have inherited 
dominant allele (1) 

accept carrier / 
dominant and recessive 
allele / Hh 
 
 
accept one offspring is 
homozygous recessive 
 
 
accept one / two 
offspring are 
homozygous dominant 
 
 
accept a labelled 
Punnett square for any 
mark point 

(3) 
 
AO3 
 

 
 

 
 

(Total for question 4 = 9 marks) 
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Question 
Number 

Answer Additional 
guidance 

Mark 

2(a)(i) 
 
 

• a diagram of the cell that 
reflects its shape and some 
of the structures (1) 

 
 

• with any three cell 
structures from {nucleus / 
cytoplasm / membrane / 
cilia} (3) 

ignore a 
‘textbook’ 
diagram that 
does not 
resemble cell A 
 
 

(4) 
 
AO1 2 
 

 
 
Question 
Number 

Answer Additional 
guidance 

Mark 

2(a)(ii) 
 

to {move/waft} {mucus / bacteria / 
dust} 

ignore stop 
bacteria entering 
the body / trap 
bacteria 
 

(1) 
 
AO1 1 
 

 
 

 
Question 
Number 

Answer Additional 
guidance 

Mark 

2(b)(i) 
 

measurement 
(2.5 – 0 =) 2.5 (cm) (1) 
 
 
calculation 
(25 ÷ 10 =) 2.5 (mm per minute)  
 
 

 
accept 25 (mm) 
 
 
 
ecf for incorrect 
reading divided 
by 10  
 
award full marks 
for correct 
answer with no 
working 

(2) 
 
AO1 1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Question 
Number 

Answer Additional 
guidance 

Mark 

2(b)(ii) 
 

A description including:  
 

• apparatus set up as the 
initial investigation (1) 
 

• using {no living organisms 
/ glass beads} instead of 
living organisms (1) 

 
 
 
 
 
accept 
alternatives to 
glass beads / 
non living 

(2) 
 
AO1 1 
 

(Total for question 2 = 9 marks) 
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Question 
number 

Answer Mark 

2(a)(i) 
 

gonorrhoea (1) 
 

AO3 1a 

 

 
 
 

Question 
number 

Answer Additional 
guidance 

Mark 

2(a)(ii) 

 

(66 000 000 ÷ 1000) = 66 000 (1) 

 
 
 

 
(66 000) x 3.7 =244 200 (people) 

 
or 
 

(3.7 ÷ 1000) = 0.0037 (1) 
 

(0.0037) x 66 000 000 = 244 200 
(people) 

 
or  
 

(66 000 000 x 3.7) = 244 200 000 
(1) 

 
(244 200 000 ÷ 1000) = 244200 
 

award full marks 

for correct answer 
no working 
 

 
accept answers in 

standard form 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

accept 244200 to 
any incorrect 

magnitude for one 
mark 

(2) 

 
AO2 1 
 

 

  

Question 

number 

Answer Additional 

guidance 

Mark 

2(a)(iii) 

 

Any one from: 

 
• it is {passed/spread} from 

person to person (1) 

 
 

 
• caused by bacteria (1) 

 

 

 
accept spread 
by {sexual 

contact / body 
fluids} 

 
accept pathogen 
ignore caused 

by a virus 

(1) 

 
AO1 1 
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Question 
number 

Answer Additional 
guidance 

Mark 

2(a)(iv) 
 

Any one from: 
 

•  avoid sexual contact (1) 
 

•  use a {condom/femidom} (1) 

 
 

•  screen people for an infection (1) 
 

•  treat the infection/give antibiotics 

(1) 
 

 
 

 
 
accept use a 

barrier form of 
contraception  

 
 
 

ignore protection / 
contraception  

(1) 
 

AO2 1 
 

 

Question 

number 

Answer Additional guidance Mark 

2(a)(v) 
 

An explanation including the 
following: 
 

• it is {killed/inhibited} by 
antibiotics (1) 

 
 

 
• because chlamydia is 

caused by bacteria (1) 

 

 
 
 

accept disrupt cell 
processes (in bacteria) 

/prevent (bacteria) 
reproducing  

 
 
 

accept antibiotics are 
used to kill bacteria 

for 2 marks 

(2) 
 
AO2 1 

 

 

Question 
number 

Answer Additional 
guidance 

Mark 

2(b) 
 

An explanation linking the following: 
 

• HIV {destroys white blood 
cells / reduces the number of 

white blood cells} (1) 
 

• which compromises the 

immune system / making the 
person more susceptible to 

other {pathogens / infections / 
diseases} (1) 

 
 

accept named 
white blood cells 

 
 
accept weakens 

the immune 
system  

 
 
ignore more 

susceptible to 
AIDS 

(2) 
 

AO2 1 
 

Total for question 2 = 9 marks 
 

 



MARK SCHEME  ·  Paper 1  ·  June 2022  ·  Q3 ‹  QUESTIONHealth, Disease and the Develop... (5)

60

 
 

Question 

number 

Answer Additional 

guidance 

Mark 

3(a)(i) 

 

An explanation including four of the 

following: 
 

 
• by natural selection / 

evolution (1) 

 
• mutation in the bacterium 

/variation in the population (1) 
 
 

 
 

• only the resistant bacteria 
survived treatment by 
antibiotics / resistant 

bacteria survive when people 
don’t finish the course (1) 

 
• the resistant bacteria  

{reproduce / divide} (1)  
 

• offspring inherit the resistance 

/ resistance passed onto 
future generations / process 

repeats increasing level of 
resistance (1) 

 

accept Klebsiella 
for bacteria 

 
accept they 
evolve 

 
accept some 

bacteria have a 
{gene/allele} 
for antibiotic 

resistance 
 

accept non-
resistant 
bacteria killed 

by antibiotics 
 

 
 

 
 
ignore offspring 

are identical  
 

 

(4) 

 
A02 1 

 

 

Question 

number 

Answer Additional guidance Mark 

3(a)(ii) 

 

people not completing their 

course of antibiotics/overuse of 
antibiotics  

accept acted as a 

selection pressure 
 

accept being used to 
treat viruses/examples 
 

ignore misuse 
unqualified 

(1) 

 
AO1 1 
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Question 

number 

Answer Mark 

3(a)(iii) 

 
B it does not have a nucleus 
 
The only correct answer is B 
 

 
A is incorrect because prokaryotic cells do not have 

chloroplasts 
 
C is incorrect because prokaryotic cells have ribosomes 

 
D is incorrect because prokaryotic cells can reproduce 

without a host 

(1) 

 
AO1 1 

 

 

Question 
number 

Answer Additional 
guidance 

Mark 

3(b) 
 

A description including three of the 
following: 

 
• the antibiotic would go through 

a development phase (1) 
 
 

• pre-clinical (stage / trials) (1) 
 

• testing on animals / testing in-
vitro / on cells (1) 

 

• clinical (stage / trials) (1) 
 

• testing on (healthy) volunteers / 
testing on patients (1) 

 

 
• double-blind trials (1) 

 
 

 
accept examples 

of the 
development 
phase 

 
 

accept named 
animals 
 

 
 

 
 
 

 
accept a 

description of 
double-blind trials 
e.g. placebo and 

drug 

(3) 
 

AO2 1 
 

 

Total for question 3 = 9 marks 
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Combined Science – Biology 1SC0_1BH 
 
Question 
number 

Answer Additional 
guidance 

Mark 

1 (a) 
 
 

Any two from: 
 

• take antibiotics (1) 
 
 

• vaccination / immunisation 
(1) 

 
• covering mouth when 

sneezing or coughing / wear 
a (face) mask (1)  

 
 

• isolation of (infected 
individuals) / avoid contact 
with infected people (1) 

 
 
 

• washing hands / disinfecting 
surfaces (1) 

 

 
 
ignore take 
medicine / drugs 
 
 
 
 
ignore PPE 
 
 
 
 
 
accept avoid 
mixing in groups 
/ more 
ventilation / air 
filters 
 
 
 
 
 
 

(2) 
 
AO1 1 
 

 
 
Question 
number 

Answer Additional guidance Mark 

1(b)(i) 
 
 

 
(because) it cannot be passed 
from person to person / it is not 
caused by a pathogen 
 

 
ignore it cannot be 
spread unqualified 
 
 
 
accept it is caused by 
consuming alcohol (1) 
 

(1) 
 
AO1 1 
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Question 
number 

Answer Additional 
guidance 

Mark 

1(b)(ii) 
 
 

 
calculation 
 
(80 ÷ 90) = 0.8888 (1) 
 
0.89 
 

award full marks for 
the correct answer 
with no working 
 
 
 
accept 0.88 / 0.8 / 
0.9 / 0.90 / 1.13 for 
one mark 
 

(2) 
 
AO2 1 
 

 
 
Question 
number 

Answer Additional 
guidance 

Mark 

1(b)(iii) 
 
 

An explanation linking: 
 

• the risk to health is low (1) 
 
 

• (because excess mass) is 
not around the {waist / 
vital organs}  

 
 
ignore no risk 
 
 
accept because the 
{WHR / 0.75} is less 
than 0.80 (1) 
 

(2) 
 
AO3 
2a2b 
 

 
 
Question 
number 

Answer Additional 
guidance 

Mark 

1(c) 
 
 

An answer including two from: 
 

• two (cells produced) (1) 
 
 

• diploid / two sets of 
chromosomes (1) 

 
 
 

• genetically identical (1) 
 

• body cells (1) 
 

 
 
ignore they double / 
duplicate 
 
accept a full set of 
chromosomes  
reject haploid 
 
 
 
 
accept somatic cells 

(2) 
 
AO1 1 
 

 
 

Total for Question 1 = 9 marks 
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Question 
number 

Answer Additional guidance Mark 

4(a)(i)  An answer including: 
 

• (structure P) is for 
movement / swimming (1)  
 

• (structure Q) is for 
protection / maintain the 
structure / prevents cell 
bursting (1) 
 

 
 

 
 
 
 
 
accept it controls 
what {enters / 
leaves} the cell 
accept to adhere to 
other cells 
 
 
 

(2)  
 
AO1 1 
 

 
 

 
Question 
number 

Answer Additional guidance Mark 

4(a)(ii)   
 
unit conversion 
  
12 x 1000 / 12 000 / 2.0 ÷ 1000 / 
0.002 (1) 
 
substitution  
 
(12 000 ÷ 2.0 / 12 ÷ 0.002) 
 
= 6000 
 
 
 
 
 

award full marks for 
correct answer with 
no working 
 
 
 
 
 
 
 
ecf for incorrect unit 
conversion 
 
award one mark for 
the answer with a 
power of ten error 
 
ignore units 
 

(2)  
 
AO2 1 
 

 
 

 
 
Question 
number 

Answer Additional guidance Mark 

4(a)(iii)  diarrhoea   
 

 
 

accept nausea / 
vomiting / 
dehydration / 
stomach pain 
 
 

(1)  
 
AO1 1 
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Question 
number 

Answer Additional guidance Mark 

4(a)(iv)  by (contaminated) water  
 

 
 

accept by 
(contaminated) food / 
oral-faecal route / 
water-borne  
 
 

(1)  
 
AO1 1 
 

 
 

 
Question 
number 

Answer Additional guidance Mark 

4(b)  An answer linking:  
 

• pathogens have antigens (1)  
 

• (trigger the production of) 
antibodies (1) 
 

• (by) lymphocytes / memory 
lymphocytes produced (1) 
 

 
 

 
 
 
 
accept antitoxins 
 

 
accept memory cells 
 
 
 
 
accept phagocytosis 
/ phagocytes destroy 
pathogens (1) 
 
 

(3)  
 
AO1 1 
 

        

Total for Question 4 = 9 marks 
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Question 
number 

Answer  Mark 

6(a)(i) 
 

An answer including three from: 
 

• (cells are triggered to divide) 
by mitosis (1) 
 

• this division is uncontrolled 
(1) 

 
 
 
 

• creates a mass/large number 
of cells /tumour (1) 
 

 
 
 
 
 
accept cells won’t 
stop dividing/faster 
cell division/increased 
cell division 

(3) 
 
 
 

 
 

Question 
number 

Answer Mark 

6(a)(ii) 
  C interphase  

 
The only correct answer is C 

 

A is not correct because the DNA is not replicated in anaphase  

B is not correct because the DNA is not replicated in prophase  

D is not correct because the DNA is not replicated in telophase  

 

(1) 
  
 

 
Question 
number 

Answer Additional guidance Mark 

6(a)(iii) 
 

An answer combining: 
 

• 1 in 20 is a rate of 5% (1) 
 
 
 
 
 

• obesity increases the risk of 
bowel cancer more (than 
other types of cancer) (1) 

 
 
accept 13% is 1 in 8/1 
in 7.7 
accept other correct 
manipulation of figures 
 
 
accept obesity is less 
of a contributing factor 
to other types of 
cancer 

(2) 
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Question 
number 

Answer Additional guidance Mark 

6(b) 
 

An explanation linking: 
 
 
• BMI calculation takes into 

account height / divides 
mass by height2 (1) 
 
 

• the obese man must be 
shorter / the normal man is 
taller (1) 

ignore references to 
muscle mass 
 
accept BMI relies on 
measurements of height 
and weight/mass 
accept equation for BMI 
 
accept the men are 
different heights 

(2) 
 
 

 
Question 
number 

Answer Additional guidance Mark 

6(c) 
 

An answer including: 
 

• surgery to treat narrow or 
blocked arteries (1) 
 
 
 
 

• lifestyle changes including 
{healthy diet/more 
exercise} (1) 
 

 
• (life-long) medication to 

{prevent blood 
clots/reduce blood 
pressure/thin the blood} 
(1) 

 
 
accept by-pass surgery 
/ stents / heart surgery 
/ other relevant 
surgeries such as 
gastric bands 
 
 
accept examples of 
lifestyle changes e.g. 
stop smoking 
 
 
accept named 
medications used for 
cardiovascular disease 

(3) 
 
 
 

 
 

(Total for question 6 = 11 marks) 
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Question 
Number 

Answer Additional guidance Mark 

5(a) 
 

 

substitution 
124 ÷ 1.82 (1) 
 
evaluation 
BMI = 38.27 

award 2 marks for correct 
answer with no working 
 
 
 
accept 38 / 38.3 
 
accept 68.9 / 68.89 for 1 mark 
 
accept answers correctly 
rounded to any number of 
decimal places  

(2) 
 
AO1 1 
 

 
 
 
 

Question 
Number 

Answer Additional guidance Mark 

5(b)(i) 
 

A description including:  
 

• blood glucose 
concentration increased 
from {0 – 8 hours / from 
100 to 139 / by 39 mg/dL} 
(1) 
 

• then blood glucose 
concentration decreased 
[at 12 hours / to 90 mg/dL / 
by 49 mg/dL) (1) 

 
• blood glucose 

concentration increased 
{at 20 hours / after 12 
hours / to 134 mg/dL / by 
44 mg/dL} (1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
accept blood glucose 
concentration 
increased {at 24 hours 
/ to 137 mg/dL / by 47 
mg/dL} 
accept other 
calculated increases 
between 12 and 24 
hours 

(3) 
 
AO3  
1 a + b 
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Question 
Number 

Answer Additional guidance Mark 

5(b)(ii) 
 

An explanation linking: 
 

• the pancreas produced 
insulin (1) 
 

• but the cells in the {liver / 
muscles} were resistant to 
insulin (1) 

 
• so glucose was not taken 

up by the {liver / muscles / 
cells} (1) 

 
 
 
 
 
accept but there is 
insulin resistance 
 
 
accept so the glucose 
is not converted to 
glycogen in the {liver / 
muscles} 

(3) 
 
AO2 1 
 
 

 
 

Question 
Number 

Answer Additional guidance Mark 

5(b)(iii) 
 

An explanation linking:  
 

• the blood glucose 
concentration decreased (at 
12 hours) (1) 
 

• because the patient has 
used up the glucose in his 
blood (1) 

 
• due to increased 

respiration (during exercise) 
(1) 

 
 
 
 
 
 
accept glucose used 
by {muscles / cells} 

(3) 
 
AO3 
2ab 
 
 

 
 
 

(Total for question 5 = 11 marks) 
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Question 
number 

Answer additional 
guidance 

Mark 

5(a)(i) 
 

 

An answer including two 
from: 

 

 
 

• reduce bias (by the 
doctor) (1) 

 
• placebo effect (1)  

 
 

• know whether the side 
effects are due to 

statins (1) 
 

• allows effectiveness of 
statins to be 

{determined / 

compared} (1) 
 

 

allow the drug / 
medicine / pills for 

statins 

 
 

 
 

accept a description 
of the placebo effect 

 
ignore identify side 

effects / test safety 
 

 
 

(2)  
 

AO2 1 

 

 

 

Question 
number 

Answer 
 

Mark 

5(a)(ii) 
 

 

D clinical  
 
The only correct answer is D   
 

A is not correct because double-blind trials are not the 
discovery stage 

 
B is not correct because double-blind trials are not the 

development stage 
 

C is not correct because double-blind trials are not the 

preclinical stage 

 

(1)  
 

AO1 1 
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Question 

number 

Answer additional 

guidance 

Mark 

5(b)(i) 

 

 

14.8 ÷ 100 or 0.148 (1) 

 

 
 

 
9 199 ÷ 0.148 = 62 155 (1) 

 
Evaluation 

 
62 160 

 
OR 

 
9 199 ÷ 14.8 or 621.55(1) 

 
621.55 x 100 = 62 155 (1) 

 

Evaluation 
 

62 160 
 

OR 
 

100 ÷ 14.8 or 6.757 (1) 
 

6.757 x 9199 = 62155 (1) 
 

Evaluation 
 

62160 

Award full marks for 

the correct answer 

with no working 
 

 
accept any number 

of d.p. 
 

 
 

 
 

 
 

 
accept any number 

of d.p. 

 
 

 
 

 
 

 
 

accept any number 
of d.p. 

 
 

 
accept 62155 or 

62150 or 62200 for 2 

marks 
 

maximum of one 
mark for an 

answer using a 
percentage other 

than 14.8 given to 
4 s.f.  

 

(3)  

 

AO3 1 
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Question 

number 

Answer additional 

guidance 

Mark 

5(b)(ii) 

 

 

An answer linking three from: 

 

• the data for the placebo 
and the statins are very 

similar (1) 
 

 
• in year one more people 

taking statins reported 
muscle pain (1) 

 
 

• (in year 1) difference 
was only 0.8% (1) 

 
 

• over time the muscle 

pain is reduced in those 
people taking statins 

(1) 
 

 
• in {year 2/year 3/year 

4} more people taking 
the placebo reported 

muscle pain (1) 
 

 

 

accept quoted data 
from a year to 

illustrate the 
similarity 

 
 

 
 

 
 

 
accept calculated 

differences for years 
2, 3 or 4.  

 

 
 

 
 

 
 

 

(3)  

 

AO3 1 
 

 

Question 
number 

Answer additional 
guidance 

Mark 

5(b)(iii) 
 

 

Any two from: 
 

• age (1) 

 
• sex (1) 

 
• ethnicity (1) 

 
 

• mass / weight / height 
(1) 

 
 

 

 
accept gender 

 
accept race / 

genetic background 
 

accept BMI 
 

(2)  
 

AO2 1 

 

 
• medical history / not on 

other medication (1) 
 

 
• lifestyle (1) 

accept level of 
cardiovascular 

disease / all healthy 
 

accept level of 
exercise / diet / 

fitness 

 
(Total for question 5 = 11 marks) 
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Questio
n 

number 

Indicative content Mark 

* 

6(a)(i) 
 

AO1 (6 marks) 

Stage 1 
Interphase 

 
• longest stage of the cell cycle 

• DNA is replicated 
• more organelles are synthesised 

• cell grows 

• chemical reactions / named reactions occur 
 

Stage 2 
Mitosis 

• nucleus divides 
• prophase - nuclear membrane dissolves and 

the chromosomes condense 
• spindle fibres form 

• metaphase - the chromosomes line up on the 
equator 

• anaphase - the chromosomes are separated 
and pulled to the poles 

• telophase - the nuclear membrane reforms 
 

Stage 3 

Cytokinesis 
• the cell divides 

• into two genetically identical cells which have 
a diploid nucleus 

• the cells are body cells needed for growth 
and repair 

 

(6) 

 

 
 

 
Level  Mark  Descriptor  

0  • No rewardable material.  
 

Level 1  1-2  • Demonstrates elements of biological understanding, some of which is 

inaccurate. Understanding of scientific, enquiry, techniques and procedures 
lacks detail. (AO1)  
• Presents a description which is not logically ordered and with significant 
gaps. (AO1)  
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