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Q1. 
A student investigated how the acceleration of a trolley is affected by the force acting on 
the trolley. 

The figure below shows some of the equipment used. 

 

(a)  Describe a method the student could use. 

Your answer should include any extra equipment needed. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(6) 

The table below shows one set of results for a similar investigation. 
  

Resultant force in newtons Acceleration in m/s2 

1.2 1.6 
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(d)  Which of Newton’s laws predicts that the acceleration of the trolley is proportional to 
the resultant force on the trolley? 

Tick (✓) one box. 
  

First law 
 

Second law 
 

Third law 
 

(1) 

(c)  Determine the acceleration of the trolley when the resultant force is 3.6 N. 

Use the table above. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Acceleration =  ____________________ m/s2 

(2) 

Use the Physics Equations Sheet to answer parts (d) and (e). 

(d)  Write down the equation that links acceleration (a), mass (m) and resultant force (F). 

___________________________________________________________________ 

___________________________________________________________________ 
(1) 

(e)  A resultant force of 0.42 N acts on a different trolley. 

The acceleration of the trolley is 1.2 m/s2. 

Calculate the mass of the trolley. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

Mass of trolley =  ____________________ kg 
(3) 
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(Total 13 marks) 

Q2. 
Figure 1 shows a cyclist with a trailer attached to his bike. 

Figure 1 

 

(a)     Describe how Newton’s Third Law applies to the forces between the bike and the 
trailer. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
(2) 

(b)     A student investigated how the stopping distance of the bike was affected by the 
mass of the load. 

The same person rode the same bike throughout the investigation. 

Give two other variables which the student should have controlled. 

1. _________________________________________________________________ 

___________________________________________________________________ 

2. _________________________________________________________________ 

___________________________________________________________________ 
(2) 

(c)     Figure 2 shows the results of the investigation. 

Figure 2 
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Draw a line on Figure 2 to show how the stopping distance would be different if a 
heavier cyclist rode the bike. 

(1) 

(d)     At one time in the investigation the cyclist was distracted. 

The distraction increased the stopping distance of the bike but did not affect the 
braking distance. 

Explain why the stopping distance increased. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 
(3) 

(Total 8 marks) 
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Mark schemes 

Q1. 
(a)  Level 3: The plan would lead to the production of a valid outcome. All key steps are 

identified and logically sequenced. 
5-6 

Level 2: The plan would not necessarily lead to a valid outcome. Most steps 
are identified, but the plan is not fully logically sequenced. 

3-4 

Level 1: The plan would not lead to a valid outcome. Some relevant steps are 
identified, but links are not made clear. 

1-2 

No relevant content 
0 

Indicative content 

method of varying force 

•   clamp a pulley onto the edge of the desk 
•   attach a string to the trolley and place the string over the pulley 
•   attach a mass holder to the string 

or 
•   vary the height of the runway 
•   use wooden blocks 

measurements 

•   place a slotted mass on the mass holder 
•   use W = mg to calculate the force 
•   mark the starting and finishing points of the trolley on the runway 
•   measure the distance between the two marks with a metre rule 
•   time how long it takes to travel between the two marks with a stopclock / 

timer 

•    

or 
•   use light gate(s) to determine time and / or speed 
•   computer calculates acceleration 

•   repeat for different numbers of slotted masses 

allow a description of a method using a ticker timer 

(b)  second law 
1 

(c)   
1 
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1.6 × 3 = 4.8 (m/s2) 

OR 

(use of F = ma) 

 

 
1 

(d)  resultant force = mass × acceleration 

or 

F = ma 
1 

(e)  0.42 = m × 1.2 
1 

 
1 

m = 0.35 kg 
1 

[13] 

Q2. 
(a)     the forces of the bike on the trailer and the trailer on the bike are equal in size 

allow the force of tension acts on the bike and the trailer 
1 

and opposite in direction 
1 

(b)     any two from: 
•        the same trailer should be used 
•        the weather conditions should be the same 

allow a description of this, eg the wind should be the same 
•        the same road (surface) should be used 
•        the same gradient road should be used 
•        the same speed should be used 
•        the cyclist should be at the same level of alertness throughout the 

experiment 
allow a description of a cause of this eg the cyclist should not 
drink coffee between experiments 

2 

(c)     straight line drawn above the original line, sloping upwards 
1 

(d)     the cyclist’s reaction time increased 
1 
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so the thinking distance increased 
1 

stopping distance is thinking distance plus braking distance 
1 

[8] 


