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*P62074A01932* Turn over     

	

	

7	 (a)	 Use words from the box to complete the sentences about nuclear fission of 
uranium‑235 (U‑235).

chain            chemical            fuse

neutrons            protons            split

(3)

		  A neutron hits a nucleus of U‑235 and causes the nucleus to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .

		  Each fission releases energy, two daughter nuclei and some .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .

		  In a nuclear reactor, one fission can set off a controlled . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  reaction.

	 (b)	 Both U‑235 and oil can be used as energy sources for generating electricity.

		  1 kg of natural uranium can result in the generation of 45 000 units of electricity.

		  1 kg of oil can result in the generation of 5.0 units of electricity.

		  Calculate the mass of oil needed to generate the same amount of electricity as 
1 kg of natural uranium.

(2)

mass of oil = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  kg

	 (c)	 Both using nuclear fuel and burning oil produce harmful waste products.

		  State one harmful waste product from each process.
(2)

using nuclear fuel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

burning oil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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*P62074A02032*

	

	

	  *(d)	 Figure 14 shows a household smoke alarm that uses radioactivity to detect smoke.

Courtesy NASA/JPL-Caltech

Figure 14

		  The radioactive source in the smoke detector is americium–241.

		  The table in Figure 15 shows some information about americium–241 and two 
other radioactive sources.

radioactive source type of radiation half‑life

americium–241 alpha 433 years

actinium‑225 alpha 10 days

cobalt‑60 gamma 5.27 years

Figure 15

		  Explain why americium‑241 is the best of these three sources to use in this 
smoke detector. 

		  Use information from Figure 15 and your own knowledge about radiation.

		  Your answer should refer to 

		  •	 properties of alpha and gamma radiation

		  •	 half‑life.
(6)

thealevelphysicstutor.comEdexcel GCSE · Paper 1 1Ph0 1 · June 202Edexcel GCSE · Paper 1 1Ph0 1 · June 2020 ·  thealevelphysicstutor.comQuestions



21

*P62074A02132* Turn over     

	

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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(Total for Question 7 = 13 marks)
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*P67071A02532* Turn over     

25

	

	

9	 This question is about radioactivity.

	 (a)	 Alpha (α), beta (β) and gamma (γ) are three types of radioactive emissions.

		  Which statement describes all of these radioactive emissions?
(1)

	 A	 ionising and emitted by stable nuclei

	 B	 ionising and emitted by unstable nuclei

	 C	 neutral and emitted by stable nuclei

	 D	 neutral and emitted by unstable nuclei

	 (b)	 Fluorine-19 is a stable isotope of the element fluorine.

		  The element fluorine also has several radioactive isotopes.

		  Describe one similarity and one difference between the numbers of particles in 
one nucleus of fluorine-19 and one nucleus of a radioactive isotope of fluorine.

(2)

similarity .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

difference .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (c)	 Figure 14 shows a Geiger-Muller (G-M) tube attached to a counter. 
The G-M tube is used to measure the activity of a source of beta (β) radiation. 
There is an aluminium sheet between the beta source and the G-M tube.  
The counter is switched on and after 1 minute shows a count of 268.

                                                     

source holder

counter

beta source

G-M tube

aluminium sheet

Figure 14

		  (i)	 The aluminium sheet is taken away. 
The counter is reset to zero and then switched on again. 
A new count is taken for 1 minute. 
 
Explain why the new count is greater than 268.

(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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		  (ii)	 The beta source is then also taken away. 
The counter is reset to zero and switched on again. 
A new count is taken for 1 minute.

			   Give a reason why there would now be a reading on the counter.
(1)

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

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

 		  (iii)	State the SI unit for the activity of a radioactive source.
(1)

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

	  *(d)	 Exposing people to radioactive sources can be dangerous. 

		  Describe the dangers of exposure to radioactive sources and what can be done to 
protect hospital staff when they are working with radioactive sources.

(6)
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(Total for Question 9 = 13 marks)
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  

8	 (a)	 Which of these is a scalar quantity?
(1)

	 A	 acceleration

	 B	 distance

	 C	 force

	 D	 weight

	 (b)	 A student has some cupcake cases.

		  One cupcake case is shown in Figure 14.

(Source: © Anton Starikov/Shutterstock)

Figure 14

		  The student drops a stack of cupcake cases with the base facing downwards, 
as shown in Figure 15.

(Source: © Elena Schweitzer/Shutterstock)

Figure 15

		  The speed of the falling stack of cupcake cases depends on the number of 
cupcake cases in the stack.
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		  (i)	 The student also has a stop clock and a metre rule.

			   Describe an investigation to show how the speed of the falling stack of 
cupcake cases depends on the number of cupcake cases in the stack.

(4)
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		  (ii)	 A stack of cupcake cases has a mass of 0.005 kg.

			   Calculate the weight, in newtons, of the stack of cupcake cases.

			   Gravitational field strength = 10 N / kg
(2)

			   Use the equation

W = mg

weight = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N
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  

		  Figure 16 shows a cupcake case that is falling at a constant velocity.

cupcake case

weight

Figure 16

		  (iii)	 Draw an arrow on Figure 16 to show the force due to air resistance on the 
cupcake case.

(1)

		  (iv)	 State the value of the acceleration of the cupcake case when it is falling at a 
constant velocity

(1)

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

	 (c)	 A car travels along a straight road.

		  The car accelerates at 3 m / s2 for a time of 7 s.

		  Calculate the change in velocity of the car.

		  Use the equation

change in velocity = acceleration × time taken
(2)

change in velocity = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m / s

(Total for Question 8 = 11 marks)
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6	 (a)	 Figure 12 shows a graph of current against potential difference for an electrical component.

current (A)

potential difference

0
0

Figure 12

		  Which electrical component will show this variation of current with potential difference? 
(1)

		  A	 thermistor

		  B	 low value resistor at constant temperature

		  C	 high value resistor at constant temperature

		  D	 diode

	 (b)	 A lamp is connected to a potential difference of 0.24 V. 

		  The current in the lamp is 0.12 A. 

		  (i)	 Calculate the power of the lamp. 

			   Use the equation 

			       P  =  I  ×  V
(2)

power of the lamp = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W
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		  (ii)	 The potential difference is changed to 0.30 V. 
			   The current in the lamp is now 0.13 A.

			   The lamp is switched on for 35 s. 

			   Calculate the energy that is transferred in this time. 
			   Select an equation from the list of equations at the end of this paper. 

(2)

energy transferred = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

		  (iii)	The current in the lamp stays at 0.13 A. 

			   Calculate the charge that flows through the lamp in 35 s.  
			   Use the equation 

			       Q  =  I  ×  t
(2)

charge = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C
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	 (c)	 A student measures the current in the lamp for several values of potential 
difference across the lamp. 

		  Figure 13 shows the student’s results. 

potential difference across 
the lamp in volts (V)

current through the lamp 
in amps (A)

0.06 0.05

0.12 0.08

0.18 0.10

0.24 0.12

0.30 0.13

0.36 0.13

Figure 13

		  The student uses the results in Figure 13 to write this conclusion.

		  ‘As the potential difference across the lamp increases, the current in 
the lamp increases and the relationship is directly proportional.’

		  Comment on the student’s conclusion.  
(3)
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(Total for Question 6 = 10 marks)
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10	 (a)	 A student rubs a plastic comb with a dry cloth to give the comb a positive electric charge.

		  Figure 19 shows the charged plastic comb picking up small pieces of paper. 

(Source © GIPhotoStock/SCIENCE PHOTO LIBRARY)

Figure 19

		  (i)	 Explain how rubbing the comb with a dry cloth gives the comb a positive electric charge.
(3)
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		  (ii)	 Explain how the positively-charged plastic comb picks up the small pieces of paper.
(3)
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	 (b)	 Which of these diagrams shows the shape and direction of the electric field 
around a positive point charge?

(1)

	

+

	

+

	 A	 B

	

+

	

+

	 C	 D
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	 (c)	 Figure 20 shows two metal spheres.

		  Metal sphere A is fixed to a table.
		  Metal sphere B can be moved.

		  Metal sphere B is placed at a short distance from metal sphere A.

sphere A fixed sphere B can be moved

insulator insulator

Figure 20

	  	 Both spheres are insulated from the table and given a negative charge.

		  The force between the charged spheres is measured.

		  (i)	 Explain, in terms of electric fields, why a force is exerted on sphere B. 
(2)
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		  (ii)	 Sphere B is moved and the force between the spheres is measured at several 
different distances. 

			   Figure 21 is a graph of force on sphere B against distance between the centres 
of the spheres.

20

15

10

5

0
20181614121086420

distance between centres of spheres in cm

force on sphere B 
in mN

Figure 21

			   Describe how the force on sphere B varies with the distance between the 
centres of the spheres.

(2)
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(Total for Question 10 = 11 marks)

TOTAL FOR PAPER = 100 MARKS
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7	 (a)	 A student uses a cloth to give a plastic rod a positive charge.

		  (i)	 Explain how the rod becomes positively charged.
(3)
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		  (ii)	 Figure 12 shows four light balls, Q, R, S and T.   
Each ball is suspended on a nylon string.   
Balls Q, R and T are coated with a conducting material.   
Ball S is an insulator.

			   Q and S have no charge, R is positively charged and T is negatively charged.

−+

Q R S T

Figure 12

			   The student brings the positively charged rod near to each ball in turn.

			   Which ball is repelled by the positively charged rod?
(1)

			   A	 Q

			   B	 R

			   C	 S

			   D	 T
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	 (b)	 Figure 13 shows part of a cloud, above the ground.   
The base of the cloud is negatively charged.

− − − −
−

− −
−

Figure 13

		  Explain how lightning is produced between the cloud and the Earth.   
Your answer should refer to induced charges.   
You may add to the diagram in Figure 13 to help your answer.

(3)
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	  *(c)	 Figure 14 shows fuel being transferred to an aeroplane.

fuel pipe made from
material that is 
an insulator

metal wires

Figure 14

		  Explain why transferring fuel can be dangerous and how the use of metal wires 
makes the process much safer.

(6)
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(Total for Question 7 = 13 marks)
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*P56425A02432*

9	 (a)	 Which of these symbols is used to represent a thermistor in an electrical circuit?
(1)

		  A	

		  B	

		  C	 M

		  D	

	 (b)	 A student investigates how the current in a lamp changes with the potential 
difference across the lamp.

		  The student uses the results to calculate the resistance of the lamp. 

		  The results are shown in the table in Figure 17. 

potential difference in V current in A resistance in Ω

1.0 0.09 11

2.0 0.14 14

3.0 0.18 17

4.0 0.22 18

5.0 0.26

6.0 0.30 20

Figure 17

		  (i)	 One value of resistance is missing from the table in Figure 17. 

			   Calculate the value of resistance that is missing from the table.   
(3)

missing resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ω
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		  (ii)	 The student writes this conclusion:

			   ‘The resistance of the lamp is directly proportional to the potential difference.’

			   Comment on the student’s conclusion.  
			   Use information from Figure 17 in your answer.

(3)
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	  *(c)	 Figure 18 shows a battery connected to a filament lamp.

Figure 18

		  Explain, in terms of the movement of charged particles, how energy is transferred 
from the battery, through the lamp, to the surroundings. 

(6)
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2	 (a)	 Figure 4 shows the inside of a mains plug.

earth wire

fuse

neutral wire cable grip

live wire

Figure 4

		  The mains plug has three safety features.

		  One of these safety features has been ticked in the table.

		  Put two more ticks in the table to show the other two safety features.
(2)

part of plug safety feature

cable grip 

earth wire

fuse

live wire

neutral wire
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	 (b)	 Figure 5 shows a charger for a car battery.

OFFON

6V

12V

BATTERY CHARGER

Figure 5

		  (i)	 The meter on the battery charger shows the current supplied to a battery.

			   The meter on the battery charger is
(1)

			   A	 an ammeter

			   B	 an ohmmeter

			   C	 a voltmeter

			   D	 a wattmeter

		  (ii)	 The battery charger supplies a steady current of 2.5 A to the battery.

			   Calculate the charge flowing to the battery in 8 minutes.

			   Use the equation

charge = current × time

(2)

charge = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C
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	 (c)	 The transformer in another battery charger has a primary coil and a secondary coil.

		  The voltage across the primary coil = 230 V.

		  The voltage across the secondary coil = 15 V.

		  The current in the secondary coil is 3.1 A.

		  Calculate the current in the primary coil.

		  Use the equation

primary current = 
secondary voltage secondary current 

primary voltage
×

(2)

current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A

(Total for Question 2 = 7 marks)
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6	 A student investigates resistors connected in series in an electrical circuit.

	 The student has
		  	 a 3.0 V battery
		  	 a 22 Ω resistor
		  	 a resistor marked X.

	 The student does not know the value of the resistor marked X.

	 The student decides to measure the potential difference (voltage) across resistor X.

	 Figure 15 shows the circuit that the student connected.

22 Ω

3.0 V

XV

Figure 15

	 (a)	 The circuit is connected incorrectly.

		  Describe how the student should correct the mistake.
(2)

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (b)	 The student corrects the mistake.

		  The voltage across resistor X is 2.1 V.

		  The circuit is connected to a 3 V battery.

		  (i)	 State the value of the voltage across the 22 Ω resistor.
(1)

voltage across 22 Ω resistor = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  V

		  (ii)	 The current in resistor X is 0.041 A.

			   The voltage across resistor X is 2.1 V.

			   Show that the resistance of resistor X must be about 50 ohms.

			   Use the equation 

V = I × R
(2)

		  (iii)	Calculate the power in resistor X when the voltage across X is 2.1 V and the 
current in resistor X is 0.041 A.

(2)

power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W

		  (iv)	Calculate the overall resistance of the 22 ohm resistor and resistor X.
(2)

overall resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ω
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		  (v)	 The current in the circuit is 0.041 A.

			   The voltage across the battery is 3.0 V.

			   Calculate the energy transferred in 2 minutes.

			   Use the equation

E = I × V × t
(2)

energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

(Total for Question 6 = 11 marks)
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5	 This question is about using the mains electricity supply. 

	 (a)	 (i)	 An electric kettle is used to boil some water. 
			   The mains supply voltage is 230 V.
			   The power supplied to the kettle is 1.9 kW.

			   Calculate the current in the kettle.
			   Use the equation

I = 
P
V

(2)

current supplied to the kettle = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A

		  (ii)	 A coffee machine takes 120 s to heat some water.

			   Mains supply voltage = 230 V
			   Current in this coffee machine = 7.4 A

			   Calculate the energy transferred to the coffee machine in 120 s.

			   Use an equation selected from the list of equations at the end of the paper.
(2)

energy transferred to coffee machine = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

thealevelphysicstutor.comEdexcel GCSE · Paper 2 1Ph0 2 · June 202Edexcel GCSE · Paper 2 1Ph0 2 · June 2021 ·  thealevelphysicstutor.comQuestions



*P67073A01336* Turn over     

13

	

	

	 (b)	 Figure 10 shows the inside of a mains plug.
		  The neutral wire is labelled.

neutral

outer insulation

cable grip

Z

Y
X

Figure 10

		  (i)	 State the name of wire X and the name of wire Y.
(2)

wire X . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

wire Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

		  (ii)	 State the name of component Z.
(1)

component Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 A transformer is used to connect a laptop computer to the mains electricity supply.
		  The input voltage to the transformer is 230 V. 
		  The output current from the transformer is 2.37 A.
		  The transformer has an output voltage of 19.0 V.
		  The transformer used is 100% efficient.

		  Calculate the input current to the transformer.

		  Use the equation 

input current × input voltage = output current × output voltage

(3)

input current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A

(Total for Question 5 = 10 marks)
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8	 (a)	 Figure 17 shows two different types of the same circuit component. 

Figure 17

		  What is the name of this circuit component?
(1)

	 A	 diode

	 B	 light dependent resistor

	 C	 thermistor

	 D	 variable resistor

	 (b)	 Which row in the table describes the way that ammeters and voltmeters should 
be connected with a component in a circuit?

(1)

ammeter voltmeter

A in parallel in parallel

B in parallel in series

C in series in parallel

D in series in series
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	 (c)	 Figure 18 shows the results from an experiment where the potential difference 
(voltage) across a filament lamp was varied.

		  The current and voltage were measured.

6.05.04.03.02.01.00.0

voltage in V

60

55

50

45

40

35

30

25

20

15

10

5

0

current  
in mA

P

Q

Figure 18

		  (i)	 Describe the relationship between the current and the voltage as shown in 
the graph in Figure 18.

(2)

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

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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		  (ii)	 Use the values of the voltage and current at point P and at point Q on the 
graph in Figure 18 to complete the table in Figure 19.

(2)

voltage in V current in mA

point P

point Q

Figure 19

		  (iii)	Calculate the resistance of the filament lamp when the voltage is 4.5 V and the 
current is 51 mA.

			   Use the equation

R = 
V
I

(2)

resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ω

		  (iv)	Explain why the resistance of the filament lamp changes as the voltage across 
it increases.

(3)
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  

2	 (a)	 Figure 2 shows four items of equipment that can be used in investigations. 

		  In which of these does a force cause rotation?
(1)

	 	

E

S

W

N

	 	

	 spring balance	 plotting compass	 thermometer	 variable resistor

	        A	        B	        C	        D

Figure 2

	 (b)	 Figure 3 shows a force, F, acting on a ruler.

		  The ruler has a pivot at one end.

4 5 6 71 2 3 8 9 10 11 12 13 14 15 16 17 18 19
cmpivot

F = 4.0 N

Figure 3

		  Calculate the moment of the force, F, around the pivot.

		  Give your answer in units of Nm.

		  Use the equation

moment of a force = force × distance from pivot
(2)

moment = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nm
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  

	 (c)	 A 20 cm ruler has a pivot at its centre.

		  The ruler is balanced when no forces act on the ruler.

		  Figure 4 shows two forces, Y and Z, acting on the ruler.

4 5 6 71 2 3 8 9 10 11 12 13 14 15 16 17 18 19
cm

pivot

Y = 3.0 N Z = 6.0 N

Figure 4 

		  Use the principle of moments to show that the ruler in Figure 4 is balanced.
(2)

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

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

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

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

thealevelphysicstutor.comEdexcel GCSE · Paper 2 1Ph0 2 · June 202Edexcel GCSE · Paper 2 1Ph0 2 · June 2022 ·  thealevelphysicstutor.comQuestions



*P70807A0640*
6

	

	

  

	 (d)	 Figure 5 shows an arrangement of three gears, P, Q and R.

P

Q

R

Figure 5

		  P and R have the same number of teeth.

		  P rotates in the direction shown.

		  State how the speed and direction of rotation of R compare with the speed and 
direction of rotation of P.

(2)

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

5	 (a)	 An electric water pump is powered by the 230 V mains supply. 

		  Figure 12 shows the inside of the plug on the cable to the pump.

cable

X

Figure 12

		  (i)	 One wire in the plug is the earth wire. 

			   The other two wires are 
(1)

	 A	 live and negative

	 B	 live and neutral

	 C	 positive and negative

	 D	 positive and neutral

		  (ii)	 Describe the purpose of the component labelled X.
(2)
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  

	 (b)	 The 230 V mains supply transfers 9000 J of energy to the pump motor in 1 minute. 

		  Calculate the current in the pump motor.

		  Use the equation 

I = 
E

V t×
(3)

current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A
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  

	 (c)	 The system transfers 8400 J of useful kinetic energy to the water passing through 
the pump in 1 minute.

		  Figure 13 shows a diagram of the energy transfers.

total energy 
supplied to the 
pump 9000 J

useful energy 
transferred by 
the pump 8400 J

not to scale

Figure 13

		  (i)	 Explain why the useful energy transferred to the water is different from the 
total energy supplied to the pump.

(2)
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		  (ii)	 Calculate the efficiency of the pump. 

			   Use the equation

efficiency = 
useful energy transferred by the pump

total energy supplied  to the pump
(2)

efficiency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 5 = 10 marks)
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  

7	 (a)	 Which of the following shows the electric field around a point charge?
(1)

	

+

	

+

	        A	        B

	

+

	

+

	        C	        D

	 (b)	 State one way of giving a plastic rod a static electric charge.
(1)
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	 (c)	 A cleaning company uses an electric sprayer to produce a cloud of disinfectant 
inside a bus.

		  The sprayer gives a negative electric charge to each droplet in the cloud 
of disinfectant.

		  (i)	 The droplets in the cloud of disinfectant have a negative charge because 
the sprayer

(1)
	 A	 adds electrons to the droplets

	 B	 adds protons to the droplets

	 C	 removes electrons from the droplets

	 D	 removes protons from the droplets
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  

		  (ii)	 Figure 16 shows the shape of the clouds of droplets in the disinfectant from 
two sprayers. 

cloud from sprayer 1 cloud from sprayer 2

Figure 16

			   Sprayer 1 gives a negative charge to each droplet.

			   Sprayer 2 does not give any charge to the droplets. 

			   Explain the difference in the shape of the two clouds.
(2)
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  

		  (iii)	Figure 17 shows a cloud of disinfectant, containing charged droplets, moving 
towards a seat in the bus.

Figure 17

			   Explain how charging the droplets in the cloud of disinfectant makes sure that 
every part of the seat is disinfected.

(2)
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  

	  *(d)	 Figure 18 shows an aeroplane being refuelled. 

		  The fuel passes through a pipe into fuel tanks in the wings.

		  The fuel is very flammable.

(Source: © Stanisław Tokarski/123RF)

Figure 18

		  A build-up of static electric charge can be dangerous while the aeroplane is being 
refuelled. 

		  Explain 

•	 why the build-up of static electric charge would be dangerous 

•	 how the danger is reduced.
(6)
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  

8	 (a)	 Figure 19 shows a lamp connected to a d.c. power supply.

d.c. power supply

Figure 19

		  The power supply provides a potential difference (voltage) of 4.5 V.

		  The current in the lamp is 0.30 A.

		  (i)	 Calculate the resistance of the lamp.

			   Use the equation

R = 
V
I

(1)

resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ω

		  (ii)	 Calculate the power supplied to the lamp.
(2)

power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W
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  

	 (b)	 Another identical lamp is added to the circuit, as shown in Figure 20.

d.c. power supply

Figure 20 

		  The power supply provides the same potential difference as it provided in the 
circuit in Figure 19.

	  	 State and explain the difference between the brightness of the lamp in Figure 19 
and the brightness of a lamp in Figure 20.

(3)
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  

	 (c)	 A student is given a low voltage power supply and 1 m of resistance wire. 

		  The student uses these and other pieces of equipment to measure the resistance 
of just 50 cm of the resistance wire. 

		  Draw a diagram of the circuit that the student should use.

		  Your circuit diagram should identify the pieces of equipment that the 
student uses.

(3)

	 (d)	 Describe the difference between direct current (d.c.) and alternating current (a.c.) 
in electrical circuits.

(2)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 8  = 11 marks)
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  

2	 (a)	 Figure 3 shows the parts in an electrical circuit.

lamp

switch

connector

connector

9 V battery

resistor

Figure 3

		  Draw the circuit diagram of this electrical circuit in the space provided.

		  The battery symbol and some of the connecting wires have been drawn for you.
(4)

circuit diagram

battery
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	 (b)	 Figure 4 shows the current flowing into and out of point P in part of a circuit.

2 A

7 A
P

I

Figure 4

		  Which of these is the value of current I?
(1)

	 A	 2 A

	 B	 5 A

	 C	 7 A

	 D	 9 A

	 (c)	 (i)	 There is a current of 0.46 A in a lamp.

			   Calculate the total charge that flows through the lamp in 30 seconds.

			   Use the equation

charge = current × time in seconds

(2)

charge = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C
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  

		  (ii)	 The voltage across the lamp is 6.0 V.

			   The current in the lamp is 0.46 A.

			   Calculate the energy transferred to the lamp in one minute.

			   Use the equation

energy transferred = current × voltage × time in seconds

(2)

energy transferred = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

(Total for Question 2 = 9 marks)
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5	 Figure 11 shows part of the UK National Grid system for the supply of electricity 
to homes.

12 000 V
0.64 A

240 V

32 A

transformer

Not to 
scale

Figure 11

	 (a)	 Electricity supplied to homes has a frequency of
(1)

	 A	 0.02 Hz

	 B	 20 Hz

	 C	 50 Hz

	 D	 500 Hz

	 (b)	 Explain why the National Grid uses high voltages with small currents to transfer 
electricity from power stations.

(2)
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  

	 (c)	 Figure 12 shows details of a transformer.

primary voltage = 12 000 V secondary voltage = 240 V

primary current = 0.64 A

iron core

primary coil 
80 000 turns of wire

secondary current = 32 A

secondary coil 
1600 turns of wire

Figure 12

		  (i)	 Calculate the power in the primary coil.

			   Use the equation

P = V × I
(2)

power in the primary coil = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W

		  (ii)	 Calculate the following for the transformer in Figure 12.

number of turns in secondary coil
number of turns in primaryy coil

(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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		  (iii)	 For the transformer in Figure 12, evaluate, in its simplest form, the ratio

secondary voltage : primary voltage
(2)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 5 = 9 marks)
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8	 (a)	 The voltage (potential difference) across a length of wire is 1.5 V.

		  A charge of 0.042 C flows through the wire.

		  Calculate the energy transferred.

		  Use the equation

E = Q × V

(2)

E = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J
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  

	 (b)	 Figure 20 shows some of the apparatus that students use to determine the 
resistance of a piece of iron wire.

iron wireconnector connector

variable resistor battery

Figure 20

		  Add connecting wires, a voltmeter and an ammeter to complete the circuit 
in Figure 20 so that the students can determine the resistance of the piece of 
iron wire.

(2)

	 (c)	 The students extend the investigation to determine how the resistance of the 
iron wire changes with its length.

		  (i)	 Give the name of one additional piece of apparatus the students would need.
(1)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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		  (ii)	 Figure 21 shows a graph of the results.
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0.00
0 20 40 60 80 100 120

resistance 
in Ω

length in cm

Figure 21

			   Draw a straight line of best fit on Figure 21.
(1)

		  (iii)	 Use Figure 21 to estimate the resistance of a 100 cm length of the iron wire.
(1)

resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ω

		  (iv)	 The variable resistor shown in Figure 20 is used to prevent the iron wire from 
becoming too hot.

			   Explain how the variable resistor is used to prevent the iron wire from 
becoming too hot.

(2)

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

	 (d)	 The potential difference (voltage) across another piece of wire is 1.56 V. 

		  The current in the wire is 0.45 A. 

		  Calculate the resistance of this piece of wire.

		  Use the equation

V = I × R

(2)

resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ω

(Total for Question 8 = 11 marks)
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9	 (a)	 Which of these means changing state from solid directly to gas?
(1)

	 A	 condensing

	 B	 freezing

	 C	 melting

	 D	 sublimating

	 (b)	 An object has a mass of 7.22 × 10–2 kg and a volume of 2.69 × 10–5 m3.

		  Calculate the density, ρ, of the object.

		  Use the equation

ρ = 
m
V

(3)

		  State the unit.

density = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  unit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	 (c)	 Aluminium has a melting point of 660 °C.

		  The absolute zero of temperature is –273 °C.

		  (i)	 Calculate the melting point of aluminium in kelvin.
(1)

melting point of aluminium = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  K
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  

		  (ii)	 Describe the motion of particles in liquid aluminium (above 660 °C).
(2)
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	 *(d)	 The table shows some properties of two materials used as thermal insulation.

		  The higher the R‑value, the better the thermal insulating properties of 
the material.

material R‑value fire resistance

fibreglass, made from sand R‑3.3 non‑flammable

polystyrene, made from petroleum oil R‑4.0 melts at 270 °C and spreads fire very quickly

		  Assess which of these materials may be the more suitable to use as thermal 
insulation in a building.

		  Your answer should compare the properties of fibreglass and polystyrene given in 
the table.

(6)
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

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

(Total for Question 9 = 13 marks)
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  

3	 A student rubs two balloons with a dry cloth.

	 The balloons become positively charged.

	 The student hangs the charged balloons using strings, as shown in Figure 5.

++
+

+
+

+

+

+ +
+

+ +
+ +

+ +

string string

support

Figure 5

	 (a)	 Use words from the box to complete the sentences.
(4)

ampere        attract        coulomb        electrons

negative        positive        protons        repel

		  The balloons have the same charge.

		  This means that these balloons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  each other.

		  The charged particles transferred from the balloons to the cloth are

		  called . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .

		  The cloth is left with a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  charge.

		  The unit of charge is the . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .
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	 (b)	 One of the charged balloons is moved so it nearly touches a wall, as shown in 
Figure 6.

+
+

+
+

+
+
+

+

wall

Figure 6

		  The balloon then sticks to the wall.

		  Explain why the balloon sticks to the wall.

		  You may add to the diagram to help your answer.
(2)

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

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

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

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

	 (c)	 Figure 7 shows a positively charged metal sphere above the ground.

+

+

+

++
+

+
+

ground

metal sphere

Figure 7

		  The metal sphere can be discharged by connecting the sphere to the ground with 
a metal wire.

		  Explain how this would discharge the sphere.
(2)

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

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

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

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

(Total for Question 3 = 8 marks)
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6	 Figure 14 shows a saucepan of milk being heated on an electric cooker.

© Por Fabian Ponce Garcia/Shutterstock 

Figure 14

	 (a)	 Figure 15 is a table of data about the milk being heated.

mass of milk 0.82 kg

starting temperature of milk 10 °C

final temperature of milk 40 °C

change in thermal energy of milk 96 000 J

Figure 15

		  (i)	 Using data from the table in Figure 15, calculate the increase in temperature 
of the milk.

(1)

� increase in temperature = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  °C

		  (ii)	 Using data from the table in Figure 15, calculate the specific heat capacity of 
the milk.

			   Use the equation

	 specific heat capacity = 
change in thermal energy

mass  in× ccrease in temperature (2)

� specific heat capacity = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J/kg °C
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  

	 (b)	 The cooker supplies 130 000 J of energy in a time of 87 s.

		  (i)	 Calculate the power supplied by the cooker.

			   Use the equation

	 P
E
t

=

			   Give your answer to 2 significant figures.
(3)

� power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W

		  (ii)	 The cooker supplies 130 000 J of energy but only 96 000 J of this energy is 
used to heat the milk.

			   Calculate the efficiency of heating the milk using this cooker.

			   Use the equation

	 efficiency = 
useful energy transferred

total energy suppliedd (2)

� efficiency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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	 (c)	 The wiring for the cooker has safety features.

		  (i)	 Which of these wires would help to protect a person from getting an electric 
shock if a fault developed in the cooker?

(1)

	 A	 earth

	 B	 live

	 C	 negative

	 D	 positive

		  (ii)	 Explain how a fuse can prevent overheating of the wiring for the cooker.
(2)

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

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

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

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

(Total for Question 6 = 11 marks)
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8	 (a)	 Figure 20 is a circuit diagram.

0.05 A 0.05 A

0.10 A

P

Figure 20

		  The current at P is
(1)

	 A	 0.05 A

	 B	 0.10 A

	 C	 0.15 A

	 D	 0.20 A
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  

	 (b)	 Some students investigate resistors in parallel.

		  The students set up a circuit containing four identical resistors.

		  The circuit used is shown in Figure 21.

power supply

A

Figure 21

		  The students measure the current from the power supply and the voltage (p.d.) 
across the resistors.

		  (i)	 On Figure 21, draw a voltmeter connected to measure the voltage (p.d.) across 
the resistors.

(1)

		�  The students remove one resistor and measure the current and voltage again 
with only 3 resistors in the circuit.

		�  They repeat the measurements of current and voltage with only 2 resistors in the 
circuit and then with only 1 resistor in the circuit.

		  Figure 22 is a table of their results.

number of 
resistors current in mA voltage in V

4 6.00

3 27.3 6.00

2 18.2 6.00

1 9.1 6.00

Figure 22
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		  (ii)	 Using data from the table in Figure 22, predict the current from the power 
supply when there are 4 resistors in the circuit.

(1)

� current = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mA

		  (iii)	 Using data from the table in Figure 22, calculate the resistance of 
only 1 resistor.

(3)

� resistance = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ω

		  (iv)	 Using data from the table in Figure 22, explain what happens to the 
total resistance of the circuit as the number of resistors in parallel decreases.

(3)

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

	 (c)	 An electric fire is connected to a 230 V mains supply.

		  A current of 9.0 A is supplied to the fire.

		  Calculate the power supplied to the fire.

		  Use the equation

	 power = current  voltage×
(2)

� power = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W

(Total for Question 8 = 11 marks)
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