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Revision 3 (ANS) 
1. The figure shows an incomplete light ray diagram of an object placed in front of a convex 

lens. 

  

(a) Draw correctly and clearly the location of the clear image using construction rays. Label 
the image I.  [2] 

(b) Complete the path of the ray P to the image.  [1] 

(c) If the lens is moved such that the distance to the object is 2f, describe what would 
happen to the image size and image distance. [1] 

The image will be same size as the object and the image distance will be the 
same as the object distance. 
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2. The farmer has a tractor which is used to pull a trailer 
of mass 1000 kg. The initial total resistive force acting 
on the tractor and trailer is 4000 N. One quarter of 
this amount of resistive force acts on the trailer.  
At first, the acceleration of the tractor and trailer is 2 m s−2 but eventually they move at a 
constant speed of 6 m s−1. 

(i) When the acceleration is 2 m s−2, calculate the forward force exerted on trailer. [2] 

𝑅𝑒𝑠𝑢𝑙𝑡𝑎𝑛𝑡 = 𝑚 × 𝑎 

𝐹 − (4000) = 1000 × 2 

𝐹 = 3000 𝑁// 

(ii) When the tractor and trailer are moving at a constant speed of 6 m s−1, calculate the 
forward force exerted on the trailer.  [2] 

When acceleration is 0, forward force = back force. Thus, 
𝐹 = 1000 𝑁// 
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3.  A boy of mass 40.0 kg is standing on a weighing 
machine inside a lift which is moving downwards at a 
constant speed of 3 m s−1. 

(a) In the space below, draw a free-body diagram 
indicating all the forces acting on the boy. [2]  

 
(b) Are the forces drawn in (a) an action-reaction pair according to Newton's third law of 

motion? Explain.   [1] 

No. 
Forces in an action-reaction pair act on opposite bodies {1}. On the other hand, the 
forces in (a) act on the same body. 

(c) Determine the reading (in newtons) on the weighing machine. [2] 

Since the boy is moving at constant speed, the resultant force acting on him is 0 N. 
Thus, 

𝑁𝑜𝑟𝑚𝑎𝑙 𝑅𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝐹𝑜𝑟𝑐𝑒 = 𝑤𝑒𝑖𝑔ℎ𝑡 
= 400 𝑁 

The force acting on the weighing machine is the action-reaction pair of the normal 
reaction force. Thus, the reading on the weighing machine is also 400 N// 

(d) The lift now starts to decelerate downwards at 2 m s−2. Determine the new reading on 
the weighing machine.  [2] 

The speed downwards is decreasing. Thus, its accelerating is upwards. 

𝑅𝑒𝑠𝑢𝑙𝑡𝑎𝑛𝑡 = 𝑚 × 𝑎 
𝑁𝑅𝐹 − 𝑊 = 40 × 2 

𝑁𝑅𝐹 − 400 = 40 × 2 
𝑁𝑅𝐹 = 480 𝑁// 
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