
3
4

4
5

U
3

0
1

0
1

BE*(S24-3445U30-1)© WJEC CBAC Ltd.

Surname

First name(s)

Candidate
Number

0

Centre
Number

GCSE

3445U30-1

FRIDAY, 10 MAY 2024 – MORNING

APPLIED SCIENCE (Double Award)
UNIT 3: Food, Materials and Processes
FOUNDATION TIER
1 hour 30 minutes

ADDITIONAL MATERIALS

In addition to this examination paper, you will require 
a calculator, a pencil and a ruler.

INSTRUCTIONS TO CANDIDATES

Use black ink or black ball-point pen. Do not use gel pen or correction fluid.
You may use a pencil for graphs and diagrams only.
Write your name, centre number and candidate number in the spaces at the top of this page.
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 6 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.
The Periodic Table is printed on the back cover of the examination paper.

For Examiner’s use only

Question Maximum
Mark

Mark
Awarded

1. 5

2. 10

3. 11

4. 12

5. 12

6. 6

7. 9

8. 10

Total 75

JUN243445U30101

S24-3445U30-1



2

(3445U30-1)02 © WJEC CBAC Ltd.

BLANK PAGE

PLEASE DO NOT WRITE
ON THIS PAGE



(3445U30-1) Turn over.

3
4

4
5

U
3

0
1

0
3

03

3
Examiner

only
Answer all questions.

1.	 Supermarkets need to ensure that food products are safe to eat after purchase. They use 
different treatments for different foods.   

	 (a) 	 (i)	 Join each treatment below to the way it works with a straight line.  	 [2]

Treatment How it works

pickling lowers the temperature to stop 
bacteria multiplying 

freezing lowers the pH to stop bacteria 
multiplying

drying
removes water so bacteria 
cannot digest and absorb the 
food source

	 (ii)	 Circle  one other treatment method used to preserve food.	 [1]

		  adding oxygen                    adding salt                    adding water

	 (b)	 Tick (√) the boxes next to the two correct statements about precautions supermarkets 
take when dealing with raw and cooked meat.	 [2]

		  Keep raw and cooked meat apart.	

		  Use the same weighing scales for raw and cooked meat.	

		  Wash hands after handling raw meat.	

		  Keep raw and cooked meat at room temperature.	

© WJEC CBAC Ltd.
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2.	 Brewing is an important industry in the UK.

	 (a) 	 Complete the word equation for the fermentation of beer by underlining the correct 
word(s) in the brackets.  	 [1]

glucose      ethanol   +   ( carbon dioxide / oxygen / nitrogen ) 

	 (b)	 The main stages of the beer making process are shown below. However, the stages are 
not in the correct order. 	 [2]

A starch in the barley is converted to sugar, and water is 
added to make a brewing mixture

B fermentation stops when all the sugar runs out

C mixture is cooled and yeast is added 

D mixture is boiled

E the beer is pasteurised, then stored in bottles or cans

F hops are added for flavour

		  Put the statements in the correct order.

A F E

	 (c)	 A brewery tested different types of sugar in the fermentation process. These were 
glucose, maltose and fructose.

		  The results are shown in the graph below.
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		  Use information from the graph and the numbers in the box to answer the following 

questions.

2 3 6 40 50 70

	 (i)	 State the concentration of ethanol formed from glucose at 30 hours.	 [1]

				   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . units

	 (ii)	 State the time at which the concentration of the ethanol was the same for all the 
sugars.	 [1]

				   time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hours

	 (iii)	 State the time at which fermentation stops for glucose.	 [1]

				   time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hours

	 (iv)	 Calculate the difference in ethanol concentration between 20 and 50 hours for 
maltose.	 [1]

				   concentration difference = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . units

	 (d)	 (i)	 Use your answer in (c)(iv) above and the equation:

		  mean rate  =  
 concentration difference 

time difference

		  to calculate the mean rate of ethanol formation for maltose between 20 and  
50 hours.	 [2]

				   mean rate = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . units/hour

	 (ii)	 Charlie says that all sugars produce beer with the same ethanol concentration. 
State whether you agree and give one reason for your answer.	 [1]
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3.	 Magnesium alloys are used in the casings of tablet computers and mobile phones.

	 (a)	 Complete the sentence below by underlining the correct word in the brackets.	 [2]

		  An alloy is a ( mixture / compound / solution ) of two or more elements. One of these 
must be a ( gas / metal / liquid ).

	 (b)	 Magnesium reacts with hydrochloric acid producing hydrogen gas. 

		  magnesium   +   hydrochloric acid      magnesium chloride   +   hydrogen

		  A student investigated this reaction using the apparatus below.

gas syringe

hydrochloric acid
magnesium

		  A graph of the student’s results is shown below.

0

4

2

8

6

12

10

14

0 5 10 15 20 25

Vo
lu

m
e 

of
 h

yd
ro

ge
n 

ga
s 

( c
m

3 
)

Time (s)

		  Draw a line on the graph above to show the results that you would expect if the 
experiment was repeated with a lower concentration of hydrochloric acid.	 [1]

© WJEC CBAC Ltd.
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	 (c)	 The student also investigated the reaction of hydrochloric acid and magnesium at 

different initial temperatures.

Initial temperature (°C) Time taken for magnesium to disappear (s)

10 80

20 40

30 20

40 10

50 5

	 (i)	 State three variables that need to be controlled in this experiment.	 [3] 

	 1.	 	

	 2.	 	

	 3.	 	

		  (ii)	 I.	 The student thinks that every time the temperature doubles, the time taken 
halves. Explain whether you agree.	 [2]

	

	

	

	

	 II.	 Predict the time it would take for the magnesium to disappear at 60 °C. 	 [1]

time = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . s

	 (iii)	 Complete the following sentences by underlining the correct words in the 
brackets.	 [2]

		  As the temperature increases, particles move  
( faster / slower / at the same speed ).

		  The particles collide ( more often / as often / less often ) in a given time.

© WJEC CBAC Ltd.
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only4.	 A laboratory technician tests three different food samples taken from a local restaurant by an 

Environmental Health Officer.

	 The samples were spread onto sterile agar plates which were then incubated at 37 °C.  

	 After 3 days the agar plates were examined. The results are shown below. 

	 It is assumed that each colony was formed from one bacterium.

Plate 1

Plate 2

Plate 3

colonies of bacteria

	 (a)	 (i)	 The technician concludes that the food that produced Plate 1 was stored in the 
restaurant at 15 °C, the food that produced Plate 2 was stored at 25 °C, and the 
food that produced Plate 3 was stored at 5 °C. Explain whether you agree. 	 [3]

	

	

	

	

	

	 (ii)	 State why it is not possible to make a conclusion on the reproducibility of this 
analysis.  	 [1]
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	 (b)	 Agar plates can also be used in a school laboratory to investigate bacterial growth.

	 (i)	 State why the agar plate needs to be sterile.	 [1]

	

	 (ii)	 State what should be done to the inoculating loop before it is used to transfer the 
food sample to the agar plate.  	 [1]

	

	 (iii)	 Give a reason why the students are only allowed to incubate their plates at 25 °C.
				   [1]

	

	 (iv)	 State why it is important the lid remains on the agar plate during incubation.	 [1]

	



	 (c)	 Two types of bacteria, A and B, were found on one of the plates. The plate has an area 
of 52 cm2. Each square in the grid is 1 cm2.  

1 2

3 4

Section of agar plate

1 cm2 
grid

colonies of Bacteria A
colonies of Bacteria B

		  The results for four squares numbered 1 to 4 are shown in the table below. The students 
have completed the table for Bacteria A.

Grid number
Number of bacteria in 1 cm2

Bacteria A Bacteria B

1 1 0

2 2 1

3 1 0

4 1
. . . . . . . . . . . . . . . . . . . . . . . .

Mean colonies per cm2 1.25
. . . . . . . . . . . . . . . . . . . . . . . .

Mean colonies per 52 cm2 plate 65 26

Total number of colonies in squares 1–4 5
. . . . . . . . . . . . . . . . . . . . . . . .

	 (i)	 Complete the table for Bacteria B.  	 [3]

	 (ii)	 State how the results would be improved by counting the number of bacteria in  
12 squares.	 [1]
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5. 	 Hydrogen could be used to produce hydrogen chloride gas. 

	 (a)	 The diagram represents the bonding in hydrogen. Complete the dot and cross diagram 
for a molecule of hydrogen. 	 [1]

H H

	 (b)	 The reaction between hydrogen and chlorine can be represented by the following 
equation.

H – H Cl – Cl H – Cl H – Cl+ +

		  The bond energy values are shown in the table.

Bond Energy needed to break or form the bond (kJ)

H–H 436

Cl–Cl 242

H–Cl 431

		  Use the information in the table to answer the following questions.

	 (i) 	 Calculate the energy needed to break all the bonds in the reactants. 	 [2]

energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ

	 (ii) 	 Calculate the energy given out when all the bonds in the product are formed.  	 [2]

energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kJ

© WJEC CBAC Ltd.
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	 (iii)	 Possible energy diagrams for this reaction are shown below.
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Reaction pathwayReaction pathway

	 I.	 Select the correct energy diagram for this reaction.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	  [1]

	 II.	 Explain your choice.	 [2] 
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	 (c)	 Use words from the box to complete the sentences below about an endothermic 
reaction.	   [4]

		
more      less      taken in      given out      increase      decrease      thermal runaway

		  In an endothermic reaction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . energy is stored in the 

bonds after the reaction than before. This means energy  

is  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . from the surroundings.

		  This will cause the temperature to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . during the reaction.  

		  This cannot lead to a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . reaction.

© WJEC CBAC Ltd.
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6. 	 Solutions can be acidic, alkaline or neutral. Analytical chemists use titrations to find the 
concentrations of solutions. 

	 The concentration of solution A can be found by titrating against a standard solution B of 
known concentration. 

A

B

clamp stand

burette

titration flask

	 The titration curve is shown below.
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	 Explain the pH changes during the titration.

	 Include in your answer:

	 •	 what can be deduced from the curve about solutions A and B 
	 •	 the point at which the solution becomes neutral
	 •	 which solution is acid and which solution is alkaline. 	 [6 QER]
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7.	 Students are investigating how the stiffness of a wooden metre ruler depends on its length. 
They use the apparatus shown below. The weight, W, on the end of the ruler remains constant 
at 5 N. 

W

D

5 N

L

clamp metre ruler

	 The length, L, is varied. For each length, L, the depression, D, of the end of the ruler is 
measured. 

	 Their results are shown in the table below. 

Length L (cm) Depression D (cm)

0 0.0

30 1.0

40 3.0

50 6.0

60 10.0

70 15.0

80 22.0

© WJEC CBAC Ltd.
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only	 (a)	 Plot the data on the grid below and draw a smooth curve. The point (0,0) has already 
been plotted for you.	 [4]
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	 (b) 	 It was expected that depression, D, would be directly proportional to length, L.  
Explain whether the graph shows a proportional relationship. 	 [2]

	

	

	

	 (c) 	 Use information in the table and the equation:

stiffness =  
     weight     
 depression

		  to calculate the stiffness of the ruler at a length of 50 cm. 	 [3]

stiffness = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N/cm 9
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8.	 Photosynthesis is the process by which plants make food from water and carbon dioxide. 

	 (a)	 Stomata are an important part of the leaf. In many plants, stomata remain open during 
the day and closed at night.

	 (i)	 Label the diagram below. 	 [2]

Open by day Closed by night

	 (ii)	 State two functions of stomata. 	 [2]

		  1.  	

		  2.  	
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	 (b)	 Healthy plants require a supply of nutrients. Many farmers use artificial fertilisers to 
supply these nutrients to the soil.

		  The graph shows the mass of different nutrients applied to agricultural land between 
1983 and 2017. 
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		  Use the data from the graph to answer the following questions. 

	 (i)	 It is claimed that the use of nitrate fertilisers halved between 1983 and 2017. 
		  Use the graph to explain whether you agree. 	 [3]

	

	

	



(3445U30-1) Turn over.23

23
Examiner

only
	 (ii)	 The total land area of Wales is approximately 2 100 000 hectares. 
		  60% of this land is used for farming. 

	 I.	 Calculate the area of land used for farming in Wales. 	 [1]

area = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . hectares

	 II.	 Calculate the total mass of phosphates used in farming in Wales in 1983. 	[2]

mass = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . kg

END OF PAPER

© WJEC CBAC Ltd.
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