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In addition to this examination paper, you will require a separate Resource Folder, calculator, pencil 
and a ruler.
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Answer all questions.
Write your answers in the spaces provided in this booklet.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets at the end of each question or part-question.
Question 7(b) is a quality of extended response (QER) question where your writing skills will be 
assessed.
You are reminded to show all your workings. Credit is given for correct workings even when the final 
answer given is incorrect.
A periodic table is printed on page 20.
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Section A

Answer all questions in the spaces provided.

Use the information in the separate Resource Folder to answer the following questions.

1.	 (a)	 Use the information in Figure 3 to answer the following questions.

	 (i)	 A man drinks six 175 ml glasses of wine, three pints of lager and two 25 ml glasses 
of spirits. Calculate the total number of units of alcohol consumed.	 [1]

Number of units = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (ii)	 He stopped drinking at 11 pm. He is planning to drive at 1 pm the following day. 
Explain whether he can be certain that all units of alcohol will have been processed 
by this time so it will be safe for him to drive. Show your calculations.	 [2]

	

	

	 (b)	 Use the information in Figures 4 and 5 to answer the following questions.

	 (i)	 Explain why it is difficult to accurately compare the nutrition facts for the three 
cereals shown.	 [2]

	

	

	

	 (ii)	 Explain which cereal you would recommend for a 7-year-old child.	 [2]

	

	

	

	 (c)	 Calculate the daily personal energy requirement (PER) for a 70 kg athlete who trains for  
4 hours a day.	 [3]

PER = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . units



(3445UB0-1) Turn over.

3
4

4
5

U
B

0
1

0
3

3
Examiner

only

© WJEC CBAC Ltd.

	 (d)	 Use the information in Figures 6, 7 and 8 to answer the following questions.

	 (i)	 State the mass at which a person of height 1.7 m has a high risk of developing 
health problems.	 [1]

Mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg

	 (ii)	 Explain whether you agree with the statement that ‘BMI is proportional to body 
mass’.	 [2]

	

	

	

	 (iii)	 Calculate the BMI for a person of body mass 75 kg and height 1.6 m.	 [2]

BMI = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg / m2

	 (e)	 (i)	 A woman suffers from maturity onset diabetes of the young (MODY). This is caused 
when one parent is heterozygous for the condition. Her partner is not diabetic. 
Complete the Punnett square, using D as the dominant allele, to show the possible 
genotypes of the children.	 [3]

	 (ii)	 State the chance of a child being born with MODY.	 [1]

Chance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

19
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2.	 (a)	 Use the information in Figure 1 to explain how a person’s cardiovascular system improves 
in the first year after they stop smoking.	 [3]

	

	

	

	

	

	 (b)	 Use the information in Figure 2 to explain whether the percentage of smokers who have 
quit has consistently risen in the 20-year period ending 2016.	 [3]
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Quadrat
Number of snails Total number 

of snailsSpecies A Species B Species C Species D
1 0 2 3 1 6
2 0 0 3 2 5
3 0 1 3 1 5

Quadrat
Number of snails Total number 

of snailsSpecies A Species B Species C Species D
1 0 0 1 2 3
2 0 0 4 3 7
3 0 0 1 3 4

Habitat X

Habitat Y

Section B
Answer all questions in the spaces provided.

3.	 The abundance of a species in a habitat can be investigated by using quadrats for random 
sampling.

	 (a)	 Describe how you would use a quadrat to investigate the population of snails in a habitat.
	 [3] 

	

	

	

	

	

	 (b)	 The results of an investigation into the variety of snails found in two habitats are shown 
below. Each quadrat measured 1 m by 1 m. The area of habitat X was 12 m2 and the area 
of habitat Y was 15 m2.

	 (i)	 Use the data to compare the distribution of snail species in the two habitats.	 [4]

	

	

	

	

	

	 (ii)	 One student claims the investigation is not valid as the area of the habitats was not 
the same. Explain whether you agree with the claim.	 [1]

	

	

	 8
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velocity =
range

time to travel the range

acceleration =
velocity of marble as it leaves the ramp

time to travel down the ramp

4.	 A model ski jump can be set up on a bench as shown in the diagram below.

h1

h2

bench

marble

ramp

sand pit

range

	 The marble is released from rest at the top of a ramp. It leaves the bottom of the ramp with 
a certain velocity. It moves through the air and lands in a sand pit. The horizontal distance 
travelled in the air is called the range.

	 The velocity of the marble as it leaves the ramp is calculated using the equation:

	 The acceleration of the marble down the ramp is calculated using the equation:
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	 (a)	 The following measurements were recorded during one trial of the experiment. 

		  Range = 45 cm
		  Time to travel the range = 0.5 s
		  Time to travel down the ramp = 1.2 s

		  Use the equations and information above to calculate the acceleration of the marble down 
the ramp in m / s2.	 [4]

Acceleration = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m / s2
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	 (b)	 An experiment is then carried out to find out how the acceleration of the marble depends 
on the height h1. Throughout this experiment height h2 is constant. The results of the 
experiment are shown in the table below.

Height h1 (m) Acceleration (m / s2)

0 0
0.2 0.14
0.5 0.36
0.6 0.43
0.9 0.62
1.0 0.74

	 (i)	 Use the data in the table to plot a graph on the grid below and draw a suitable 
line.	 [3]
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	 (ii)	 Use the graph to find the height required to produce an acceleration of 0.5 m / s2.
	 [1] 

Height = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (iii)	 Describe how the experiment can be extended to determine how the range depends 
on the height h2.	 [2]
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	 (c)	 Ski jumpers place their knee joints under considerable strain during their career. The 
knee is easily injured.

		  A simplified diagram of a knee joint is shown below. 

shinbone

thighbone

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

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

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

	 (i)	 Complete the labelling of the diagram above.	 [3]

	 (ii)	 Explain why a ski jumper will not be able to compete if they damage the cartilage in 
their knee joints.	 [2]
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	 (iii)	 An X-ray was taken of a ski jumper’s leg following an accident.

		  State the name of this type of fracture.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 [1]
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5.	 In normal circumstances, nitrogen in the soil is recycled and causes no harm to aquatic organisms 
in nearby streams or rivers.

	 (a)	 Describe how nitrogen is recycled in the soil.	 [4]

	

	

	

	

	

	

	 (b)	 Use of artificial fertilisers increases the level of nitrogen in the soil. Explain why this 
becomes harmful to aquatic organisms.	 [4]
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6.	 Humans are protected against disease by vaccination programmes and the use of antibiotics.

	 (a)	 Measles is a highly infectious viral illness that is uncommon in the UK because of the 
effectiveness of vaccination. The measles vaccine provides life-long protection against 
the disease.

	 (i)	 Explain how vaccines work.	 [2]

	

	

	

	 (ii)	 A flu vaccine is also available. Unlike the measles vaccine, it needs to be given 
every year and is not 100% effective. Explain why a flu vaccine does not provide 
life-long protection.	 [4]
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11

	 (b)	 Doctors prescribe patients antibiotics to help fight bacterial infections. There are a variety 
of antibiotics available. 

		  The photograph below shows the results of an experiment to determine the effectiveness 
of different antibiotics against one type of bacterium.

		  Eight different antibiotics were tested. Each disc contains one of the antibiotics (A to H).

A B

E
D

C

F
H

G

	 (i)	 Evaluate the effectiveness of the antibiotics A to H.	 [3]

	

	

	

	

	 (ii)	 A disc containing sterile water could be included to act as a control (not shown in 
the photograph). State the purpose of this control disc.	 [2]
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7.	 In 1802, spectra from stars and galaxies were first observed.

	 In the 1940s the Steady State Theory of the origin of the Universe was proposed by Sir Fred 
Hoyle and other scientists. 

	 In 1964, American astronomers discovered there was electromagnetic interference coming 
from all parts of the sky at all times. This is shown in the image below.

	 (a)	 State the name of the region of the electromagnetic spectrum that is recorded on the 
image shown above.	 [1]

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

	 (b)	 Explain the evidence that led to an alternative, different theory of the origin of the Universe 
to the Steady State Theory.	 [6 QER]
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