
 

 

 

Moments levers and gears 
AQA GCSE Physics 8463 only | Paper 2 | Foundation and Higher 

Suggested: 35–40 minutes independent work + 15–20 minutes review 

Specification points covered 

8463 4.5.4: moment of a force and perpendicular distance, M = Fd 

8463 4.5.4: balance of clockwise and anticlockwise moments 

8463 4.5.4: levers and gears transmitting the turning effects of forces 

Separate Physics only; not a required Combined Science Trilogy topic 

  
A maintenance team services a lifting platform, balances a pivoted tool tray and checks a gear drive. Each test is 

separate. Use M = Fd, with M in N m, F in N and perpendicular distance d in m. For balance, total clockwise moment 

equals total anticlockwise moment about the same pivot. 

Complete all questions. Show calculations and units. Written answers need precise physics language. All diagrams are 

schematic, not to scale; use the supplied dimensions. Forces and distances are viewed as printed. 

1  Getting the turning effect right 

Before the tests, the team checks how to describe a lever’s turning effect. 

1(a)  What is meant by the moment of a force?  [1 mark] 

 
  
1(b)  In M = Fd, what distance does d represent?  [1 mark] 

 

 
  
1(c)  A technician must produce the same turning effect on a hatch with a smaller perpendicular force. Explain 

where along the fixed handle the force should be applied and why.  [2 marks] 
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2  Checking the service lever 

Figure 1 shows a handle pivoted at O. Only the applied test force is shown. The 40 N force acts vertically down at P, 

not at the end Q. Ignore friction at the pivot. 

 
Figure 1 

2(a)  A trainee uses 0.60 m with the 40 N force in Figure 1. State the correct distance and calculate the moment 

of that force about O.  [2 marks] 

 
  
2(b)  State whether the force shown tends to turn the handle clockwise or anticlockwise about O.  [1 mark] 

 
  
2(c)  The same 40 N force is applied vertically down at Q instead of P. Calculate the increase in its moment about 

O.  [2 marks] 

 
  
2(d)  Calculate the downward force at Q that would produce the original 18 N m moment.  [1 mark] 

 
  
2(e)  The force at P is now horizontal, along the handle towards O. Explain why its moment about O is zero, 

although P has not moved.  [2 marks] 
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3  Choosing a usable handle 

The team checks several separate hatch and clamp mechanisms. In each test, the stated distance is perpendicular to 

the force’s line of action. 

3(a)  A hatch is pushed with 75 N at a perpendicular distance of 0.24 m. Calculate the moment.  [1 mark] 

 
  
3(b)  A clamp handle is pushed with 100 N at 0.12 m from its pivot. Calculate the moment.  [1 mark] 

 
  
3(c)  A second clamp needs a moment of 21 N m. Its perpendicular force acts 350 mm from the pivot. Calculate 

the force needed.  [2 marks] 

 
  
3(d)  A hatch must be turned with a moment of 20 N m using an 80 N perpendicular force. Calculate the required 

distance from the pivot.  [1 mark] 

 
  
3(e)  Another hatch needs 21 N m. The operator can apply at most 70 N. Available perpendicular handle 

distances are 0.20 m, 0.30 m and 0.40 m. Select the shortest suitable one and justify it with calculations.  
[2 marks] 

 

 

 
  
3(f)  A trainee adds an extension beyond the hand grip, but keeps the pivot, applied force and its line of action 

unchanged. Does this increase the moment? Explain.  [1 mark] 
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4  Balancing the tool tray 

Figure 2 shows the downward loads on a rigid tray, supported at O. A load F acts at A; the other loads are 12 N at B 

and 16 N at C. The tray’s own weight acts through O. The tray is initially horizontal and balanced. Ignore pivot friction. 

 
Figure 2 

4(a)  Calculate the moment of the 12 N load at B about O and state its turning direction.  [2 marks] 

 
  
4(b)  Use the dimensions in Figure 2 to calculate the moment of the 16 N load at C about O.  [2 marks] 

 
  
4(c)  Calculate the total clockwise moment of the two right-hand loads.  [1 mark] 

 
  
4(d)  Calculate F, the load at A needed to keep the tray balanced.  [2 marks] 
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4  Balancing the tool tray continued 

4(e)  Only the 12 N load is moved: its new distance is 0.30 m to the right of O. F remains 24 N at A. Use 

moments to predict the tray’s initial turning direction when released from horizontal.  [2 marks] 

 

 

 
  
4(f)  Keep the 12 N load at its new position and the 16 N load at C. Calculate how far to the left of O the 24 N 

load must be moved to restore balance.  [2 marks] 

 
  
4(g)  Explain why the tray’s own weight contributes no moment about O in these horizontal tests.  [1 mark] 

 

 
  

5  Testing the balance rule 

A small horizontal rule balances on a pivot at its own centre of mass. One downward load is placed on each side. 

Ignore pivot friction. Table 1 gives separate test settings; find the right-hand distance needed for balance. 

Table 1 

Test Left load / N Left distance / m Right load / N 

P 6 0.20 4 

Q 6 0.30 4 

R 8 0.15 4 
  
5(a)  For test P in Table 1, calculate the right-hand distance needed for balance.  [1 mark] 

 
  
5(b)  Calculate the right-hand distance for test Q and then for test R.  [2 marks] 
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5  Testing the balance rule continued 

5(c)  In test P, the pivot is at the 35 cm mark and the right-hand 4 N load acts at the 65 cm mark. A pupil uses 

0.65 m in M = Fd. Calculate the correct right-hand moment and identify the distance error.  [2 marks] 

 
  
5(d)  Describe a practical method to test whether total clockwise and anticlockwise moments are equal when a 

rule is balanced. Include the measurements, how you would obtain several results and how you would compare 

them.  [4 marks] 

 

 

 

 

 

 

 

 
  
5(e)  For one horizontal balance, measured clockwise and anticlockwise moments are 1.20 N m and 1.24 N m. 

Each true value may be up to 0.05 N m above or below its measurement. Are the results consistent with equal 

moments? Use the possible ranges and explain what they do not prove.  [2 marks] 

 

 

 
  



PhysicsUK worksheet 

 

6  Transmitting a turning effect with gears 

Figure 3 shows a simple drive with fixed axes. Gear A is driven clockwise. The effective radii at the contact are 

supplied. For the calculation tests, the tangential contact-force magnitude is 50 N on each gear, perpendicular to its 

radius. Ignore frictional losses. 

 
Figure 3 

6(a)  On Figure 3, draw a curved arrow to show the direction in which B turns.  [1 mark] 
  
6(b)  Explain how the driven gear A transmits a turning effect to B.  [1 mark] 

 

 
  
6(c)  Using the stated 50 N contact force and A’s effective radius, calculate the magnitude of the contact-force 

moment on A.  [1 mark] 

 
  
6(d)  Using the same force magnitude, calculate the contact-force moment that drives B.  [1 mark] 

 
  
6(e)  The two gears experience the same contact-force magnitude. Explain why the contact-force moment on B is 

larger than on A.  [2 marks] 

 

 

 
  
6(f)  A replacement output gear has an effective radius of 0.040 m. At the same 50 N contact force, can it 

overcome an opposing moment of 3.0 N m? Calculate and compare with the original B.  [2 marks] 

 

 

 
Review: check that every distance starts at the pivot and ends on the force’s line of action. For a balance calculation, 

compare total moments, not just the forces. 


