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End of topic quiz 

Topic P2: Forces
Instructions and answers for teachers
These instructions cover the learner activity section which can be found on page 9. This end of topic quiz supports OCR GCSE (9–1) Combined Science A (J250), Topic P2.

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 P2: Forces. The questions in this quiz cover a range of the following topics:  

P2.1 Motion

 P2.2 Newton’s laws 

P2.3 Forces in action

Topic: P2 of J250 - Answers
Total marks: 40
1. A car travels 10 km in 1 hour, what is his average speed? [1 mark]
	A
	0.002 m/s
	

	B
	0.17 m/s
	

	C
	2.8 m/s
	

	D
	166.7 m/s
	

	
	
	


[image: image15.jpg]



Your answer


2. Which of the following are scalar quantities? [1 mark]
A: Distance

B: Displacement

C: Speed

D: Velocity
	A
	A and B
	

	B
	B and C
	

	C
	C and D
	

	D
	A and C
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Your answer

3. What is the work done in pushing a 5 kg bag half a metre across a desk? [1 mark]
	A
	2.5 J
	

	B
	5.0 J
	

	C
	25 J
	

	D
	49.1 J
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Your answer


4. Which of the following planets has the greatest gravitational field strength? [1 mark]
	A
	Earth
	

	B
	Jupiter
	

	C
	Mercury
	

	D
	Pluto
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Your answer


5. A 500 g ball is lifted 20 m up from the surface of Earth. What is its gravitational potential energy? [1 mark]
	A
	10 J
	

	B
	100 J
	

	C
	10000 J
	

	D
	98000 J
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Your answer
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A car of mass 1000 kg accelerates from 5 m/s to 30 m/s over a distance of 20 m.
	(a)
	
	What is its acceleration? Give the correct unit. [4 marks]
	

	
	
	acceleration = (final velocity)2 – (initial velocity)2 ÷ (2 x distance) (
 (302 – 52) ÷ (2 x 20) (
= 21.9(
m/s2(
	

	(b)
	(i)
	What is its kinetic energy at the start? [2 marks]
	

	
	
	1000 x 0.5 x 25(
= 12.5 kJ(
	

	
	(ii)
	What is its kinetic energy at the end? [1 mark]
	

	
	
	450 kJ(
	

	
	
	
	


7. Ronny wants to find out how fast Trish can run across the school field.
	(a)
	
	Write down what measurements Ronny should take, including what instruments they should use, and what calculations they should make in order to find an accurate value for Trish’s speed. [6 marks]
	

	
	
	Distance she will run - using a trundle wheel/tape measure(
Time taken - using a stopwatch(
Repeat this at least three times(
Discard/repeat anomalies(
Calculate a mean(
Use speed = distance ÷ time(
	

	(b)
	
	Trish runs 400 m at a speed of 9 m/s. How long does she take? [1 mark]
	

	
	
	400 ÷ 9 = 44.4 s(
	

	
	
	
	


8. A skydiver jumps out of a plane and falls for 20 seconds. They then open their parachute and fall for another 20 seconds.
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	(a)
	
	Write down, using Newton’s Laws of Motion, how the motion of the skydiver changes during these two periods due to the forces acting on them. 
[6 marks]
	

	
	
	0 – 20 s: 

Newton’s 2nd Law tells us they accelerate downwards due to weight(
Air resistance increases until in equilibrium with weight(
Newton’s 1st Law tells us they remain at the speed they have reached.(
20 - 40s:

Newton’s 2nd Law tells us they decelerate as air resistance is greater than weight(
Air resistance decreases until in equilibrium with weight(
Newton’s 1st Law tells us they remain at the speed they have reached.(
	

	(b)
	
	To begin with their weight is 900N and there is negligible air resistance acting on them. What is their acceleration? Include a unit. [2 marks]
	

	
	
	900 ÷ 10 = 90 (
m/s2(
	

	
	
	
	


9. 
	(a)
	(i)
	What does the term spring constant mean? [2 marks]
	

	
	
	a value which tells us how much a specific spring will extend(
for each newton of force applied to it.(
	

	
	(ii)
	Using the graph above work out the spring constant for this spring. Include a unit. [3 marks]
	

	
	
	0.2 ÷ 0.02 (
= 10(
N/m(
	

	(b)
	
	What is the energy stored in the spring when extended by 7cm? [2 marks]
	

	
	
	0.5 x 10 x (0.07)2(
= 0.025 J(
	

	
	
	
	


10. Jay carries a 5 kg mass up a flight of stairs, the stairs were 5 m in height.
	(a)
	(i)
	How much gravitational potential energy does the mass now have? 
[2 marks]
	

	
	
	5 x 5 x 10(
= 250 J(
	

	
	(ii)
	Jay drops the mass. Assuming all gravitational energy is converted to kinetic energy, what is its velocity just before impact? [2 marks]
	

	
	
	KE = GPE

v = √((2 x250) ÷ 5)(
=  10 m/s(
	

	(b)
	
	Jay takes 30 seconds to climb the stairs. What power was Jay using to lift the mass? [2 marks]
	

	
	
	250 ÷ 30(
= 8.33 W(
	

	
	
	
	




End of topic quiz 

Topic P2: Forces
Learner Activity

Topic: P1 of J250
Total marks: 40
1. A car travels 10 km in 1 hour, what is his average speed? [1 mark]
	A
	0.002 m/s
	

	B
	0.17 m/s
	

	C
	2.8 m/s
	

	D
	166.7 m/s
	

	
	
	



Your answer


2. Which of the following are scalar quantities? [1 mark]
A: Distance

B: Displacement

C: Speed

D: Velocity
	A
	A and B
	

	B
	B and C
	

	C
	C and D
	

	D
	A and C
	

	
	
	



Your answer

3. What is the work done in pushing a 5 kg bag half a metre across a desk? [1 mark]
	A
	2.5 J
	

	B
	5.0 J
	

	C
	25 J
	

	D
	49.1 J
	

	
	
	



Your answer


4. Which of the following planets has the greatest gravitational field strength? [1 mark]
	A
	Earth
	

	B
	Jupiter
	

	C
	Mercury
	

	D
	Pluto
	

	
	
	



Your answer


5. A 500 g ball is lifted 20 m up from the surface of Earth. What is its gravitational potential energy? [1 mark]
	A
	10 J
	

	B
	100 J
	

	C
	10000 J
	

	D
	98000 J
	

	
	
	



Your answer


6. A car of mass 1000 kg accelerates from 5 m/s to 30 m/s over a distance of 20 m.
	(a)
	
	What is its acceleration? Give the correct unit. [4 marks]
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	(b)
	(i)
	What is its kinetic energy at the start? [2 marks]
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	(ii)
	What is its kinetic energy at the end? [1 mark]

[image: image3]
	

	
	
	
	


7. Ronny wants to find out how fast Trish can run across the school field.
	(a)
	
	Write down what measurements Ronny should take, including what instruments they should use, and what calculations they should make in order to find an accurate value for Trish’s speed. [6 marks]
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	(b)
	
	Trish runs 400 m at a speed of 9 m/s. How long does she take? [1 mark]
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8. A skydiver jumps out of a plane and falls for 20 seconds. They then open their parachute and fall for another 20 seconds.

	(a)
	
	Write down, using Newton’s Laws of Motion, how the motion of the skydiver changes during these two periods due to the forces acting on them.
[6 marks]
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	(b)
	
	To begin with their weight is 900N and there is negligible air resistance acting on them. What is their acceleration? Include a unit. [2 marks]
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9. 
	(a)
	(i)
	What does the term spring constant mean? [2 marks]
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	(ii)
	Using the graph above work out the spring constant for this spring. Include a unit. [3 marks]
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	(b)
	
	What is the energy stored in the spring when extended by 7cm?
[2 marks]
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10. Jay carries a 5 kg mass up a flight of stairs, the stairs were 5 m in height.
	(a)
	(i)
	How much gravitational potential energy does the mass now have? 
[2 marks]
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	(ii)
	Jay drops the mass. Assuming all gravitational energy is converted to kinetic energy, what is its velocity just before impact? [2 marks]
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	(b)
	
	Jay takes 30 seconds to climb the stairs. What power was Jay using to lift the mass? [2 marks]
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