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End of topic quiz
Topic P5: Energy
Instructions and answers for teachers
These instructions cover the learner activity section which can be found on page 8. This end of topic quiz supports OCR GCSE (9–1) Combined Science A (J250), Topic P5.
When distributing the activity section to the learners either as a printed copy or as a Word file you will need to remove the teacher instructions section.

The Activity 
This end of topic quiz is a teaching and learning resource comprised of 40 marks covering a range of question types. The quiz starts with some multiple choice questions (MCQs) and then moves on to some short answer questions and then finally on to some longer answer questions.
This resource can be used to test and consolidate understanding at the end of teaching the topic or to revisit and refresh knowledge at a later point in the course.

Learning Outcomes
This end of topic quiz relates to the specification learning outcomes in Topic P5: Energy. The questions in this quiz cover a range of the following topics:  
P5.1 Work done
P5.2 Power and efficiency
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Topic: P5 of J250 – Answers
Total marks: 40

1. A light bulb outputs 20 J of energy for every 1 kJ inputted. What is the efficiency of the light bulb? [1 mark]
	A
	0.2 %
	

	B
	2 %
	

	C
	20 %
	

	D
	50 %
	



Your answer
B

2. A toy car is at the top of a ramp, it has 20 J of gravitational potential energy. When it runs down the ramp and reaches the bottom it has zero gravitational potential energy.
Assuming friction and air resistance have no effect, how much kinetic energy does it have at the bottom of the ramp? [1 mark]
	A
	0 J
	

	B
	10 J
	

	C
	20 J
	

	D
	30 J
	



Your answer
C



3. Which of the following statements is true? [1 mark]
	A
	Energy can be created, but not destroyed.
	

	B
	Energy can be destroyed, but not created.
	

	C
	Energy can be both created and destroyed.
	

	D
	Energy can be neither created nor destroyed.
	



Your answer
D

4. Which of the following devices would you use to measure energy in an electrical circuit? 
[1 mark]
	A
	Ammeter
	

	B
	Joulemeter
	

	C
	Ohmeter
	

	D
	Voltmeter
	



Your answer
B

5. During energy transfer processes, friction can occur. When this happens some of the energy being transferred can be changed into a ‘wasted’ store of energy. Which store is this? [1 mark]
	A
	Elastic potential
	

	B
	Kinetic
	

	C
	Gravitational potential
	

	D
	Thermal
	



Your answer
D



6. Beth has a mass of 35 kg, her father pulls her back until she is 1.4 m off the ground.
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	(a)
	(i)
	As Beth is pulled back she gains stored energy. What store of energy is this? 
[1 mark]

	
	
	gravitational potential energy 

	
	
	
	

	
	(ii)
	Write down the amount of this energy she has? [2 marks]

	
	
	35 kg × 1.4 m × 10 N/kg
= 490 J

	
	
	
	

	(b)
	(i)
	When her father lets go of her Beth swings forward. 
There is air resistance and friction.
How much would the amount of kinetic energy she has compare to the amount of energy she had to start with? [1 mark]

	
	
	It would be less 

	
	
	
	

	
	(ii)
	Write down the energy transfers which take place as Beth swings from the top position to the middle position. [4 marks]

	
	
	At top position she has gravitational potential energy 
as she swings forward this is transferred to kinetic energy 
thermal energy is transferred to the surroundings 
due to friction 

	
	
	
	

	
	(iii)
	How could the energy loss through friction be reduced? [1 mark]

	
	
	Lubricate the pivot 



7. A games console with a power rating of 130 W is played with for 4 hours a day.
	(a)
	
	Over a week, how much energy does it use? [4 marks]

	
	
	Time switched on is 4 × 7 = 28 hours  
28 × 60 × 60 = 100800 seconds 
Energy = power × time = 130 × 100800 
= 13.1MJ 

	
	
	
	

	(b)
	(i)
	The games console uses mains voltage. How much current is going through it? [2 marks]

	
	
	I = P / V = 130/230 
= 0.57A 

	
	
	
	

	
	(ii)
	The cables connecting the games console to the plug heat up when it is on. 
Why is this? [3 marks]

	
	
	Electrons collide with atoms in wire 
this transfers energy to atoms 
which vibrate more 



8. Marcy takes a spring of spring constant 20 N/m. The spring extends by 30 cm. A toy car is placed in front of the spring so that when the spring is released it will hit the car and transfer all the stored energy into the car. The car has a mass of 10 g.
	(a)
	
	How much energy is stored in the spring? [3 marks]

	
	
	E= ½ × k × e 
0.5 × 20 × 0.3 
= 3 J 

	
	
	
	

	(b)
	(i)
	How much kinetic energy does the car have once the spring is fully compressed again? [1 mark]

	
	
	3 J 

	
	
	
	

	
	(ii)
	How fast is the car travelling at this point? Give a unit. [3 marks]

	
	
	velocity = √ (3 ÷ (0.5 × 0.010)) 
= 24.5 
m/s 



9.  
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                 beaker     thermometer   joulemeter      immersion heater                 scales

	(a)
	(i)
	How could you investigate to find the specific heat capacity of water using the above equipment? [6 marks]

	
	
	Find the mass of the beaker 
Add water and calculate just the mass of the water 
Plug in the immersion heater, and place it in the water 
Use the thermometer to measure a specific rise in temperature 
Use the joulemeter to measure the energy supplied to the water during this temperature rise 
Use the formula specific heat capacity = energy × mass × temp rise to calculate the specific heat capacity 

	
	
	
	

	
	(ii)
	During this experiment the water is also transferring energy to the air and surroundings. 
Write down two ways to prevent this. [2 marks]

	
	
	Insulate the beaker 
Place a top on the beaker 

	
	
	
	

	(b)
	
	Copper has a specific heat capacity of 390 J/kg°C. 
How much energy is needed to raise the temperature of 100 g of it by 50°C? 
[2 marks]


	
	
	0.1 × 390 × 50 
= 1950 J 





This formative assessment resource has been produced as part of our free GCSE teaching and learning support package. All the GCSE teaching and learning resources, including delivery guides, topic exploration packs, lesson elements and more are available on the qualification webpages.
 If you are looking for examination practice materials, you can find the Sample Assessment Materials (SAMs) on the qualification webpage: Combined Science A (9–1).

OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher.   Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources.
© OCR 2016 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.
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Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk

We’d like to know your view on the resources we produce.  By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources work for you.  When the email template pops up please add additional comments if you wish and then just click ‘Send’.  Thank you.
If you do not currently offer this OCR qualification but would like to do so, please complete the Expression of Interest Form which can be found here: www.ocr.org.uk/expression-of-interest
Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: 
www.ocr.org.uk/i-want-to/find-resources/
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End of topic quiz 
Topic P5: Energy
Learner Activity
[bookmark: _Chapter:_P4_of]Topic: P5 of J250
Total marks: 40

1. [bookmark: _GoBack]A light bulb outputs 20 J of energy for every 1 kJ inputted. What is the efficiency of the light bulb? [1 mark]
	A
	0.2 %
	

	B
	2 %
	

	C
	20 %
	

	D
	50 %
	



Your answer


2. A toy car is at the top of a ramp, it has 20 J of gravitational potential energy. When it runs down the ramp and reaches the bottom it has zero gravitational potential energy.
Assuming friction and air resistance have no effect, how much kinetic energy does it have at the bottom of the ramp? [1 mark]
	A
	0 J
	

	B
	10 J
	

	C
	20 J
	

	D
	30 J
	



Your answer
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3. Which of the following statements is true? [1 mark]
	A
	Energy can be created, but not destroyed.
	

	B
	Energy can be destroyed, but not created.
	

	C
	Energy can be both created and destroyed.
	

	D
	Energy can be neither created nor destroyed.
	



Your answer


4. Which of the following devices would you use to measure energy in an electrical circuit? 
[1 mark]
	A
	Ammeter
	

	B
	Joulemeter
	

	C
	Ohmeter
	

	D
	Voltmeter
	



Your answer


5. During energy transfer processes, friction can occur. When this happens some of the energy being transferred can be changed into a ‘wasted’ store of energy. Which store is this? [1 mark]
	A
	Elastic potential
	

	B
	Kinetic
	

	C
	Gravitational potential
	

	D
	Thermal
	



Your answer




6. Beth has a mass of 35 kg, her father pulls her back until she is 1.4 m off the ground.
[image: ]
	(a)
	(i)
	As Beth is pulled back she gains stored energy. What store of energy is this? 
[1 mark]

	
	
	

	
	
	
	

	
	(ii)
	Write down the amount of this energy she has? [2 marks]

	
	
	

	
	
	
	

	(b)
	(i)
	When her father lets go of her Beth swings forward. 
There is air resistance and friction.
How much would the amount of kinetic energy she has compare to the amount of energy she had to start with? [1 mark]

	
	
	

	
	
	
	

	
	(ii)
	Write down the energy transfers which take place as Beth swings from the top position to the middle position. [4 marks]

	
	
	

	
	
	
	

	
	(iii)
	How could the energy loss through friction be reduced? [1 mark]

	
	
	



7. A games console with a power rating of 130 W is played with for 4 hours a day.
	(a)
	
	Over a week, how much energy does it use? [4 marks]

	
	
	

	
	
	
	

	(b)
	(i)
	The games console uses mains voltage. How much current is going through it? [2 marks]

	
	
	

	
	
	
	

	
	(ii)
	The cables connecting the games console to the plug heat up when it is on. 
Why is this? [3 marks]

	
	
	



8. Marcy takes a spring of spring constant 20 N/m. The spring extends by 30 cm. A toy car is placed in front of the spring so that when the spring is released it will hit the car and transfer all the stored energy into the car. The car has a mass of 10 g.
	(a)
	
	How much energy is stored in the spring? [3 marks]

	
	
	

	
	
	
	

	(b)
	(i)
	How much kinetic energy does the car have once the spring is fully compressed again? [1 mark]

	
	
	

	
	
	
	

	
	(ii)
	How fast is the car travelling at this point? Give a unit. [3 marks]

	
	
	



9.  
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	(a)
	(i)
	How could you investigate to find the specific heat capacity of water using the above equipment? [6 marks]

	
	
	

	
	
	
	

	
	(ii)
	During this experiment the water is also transferring energy to the air and surroundings. 
Write down two ways to prevent this. [2 marks]

	
	
	

	
	
	
	

	(b)
	
	Copper has a specific heat capacity of 390 J/kg°C. 
How much energy is needed to raise the temperature of 100 g of it by 50°C? 
[2 marks]
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