
34 Do not write 
outside the 

box 

A bob of mass 0.50 kg is suspended from the end of a piece of string 0.45 m long. 
The bob is rotated in a vertical circle at a constant rate of 120 revolutions per minute. 

What is the tension in the string when the bob is at the bottom of the circle? 
[1 mark] 

A 5.8 N 

B 31 N 

C 36 N 

D 40 N 
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Turn over ► 
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Do not write 
outside the 

box An object of mass m moves in a circle of radius r.  It completes n revolutions every second. 

What is the kinetic energy of the object? 
 [1 mark] 

A 
2 2

28π
mn r

B 
2 2

24π
mn r

C 2mπ2n2r2 

D 4mπ2n2r2 

Turn over for the next question 
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Do not write 
outside the  

box 3 Two circular discs made of card rotate at constant speed on a common axle. 

The discs are 2.00 m apart. 

An air-gun pellet is fired parallel to the axle.  The pellet makes holes in the discs. 
The holes are separated by an angle of 45°. 
The speed of the pellet between the discs is 300 m s−1. 

How many revolutions does each disc complete in one second? 
[1 mark] 

A 19 

B 118 

C 740 

D 1074 

2 9 A resistor dissipates 100 W when connected across a 25 V supply with negligible internal
resistance.
The supply output is reduced to 20 V and the resistor is replaced so that the power 
dissipated is still 100 W.

What is the percentage decrease in resistance?
[1 mark] 

A 20 

B 36 

C 64 

D 80 
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Do not write 
outside the  

box When an aircraft turns in a horizontal circular path, it banks at an angle θ. 

The aircraft has mass m and travels at constant speed v in a horizontal circular path of 
radius r.  The lift force acts at the angle θ. 

What is tan θ? 
[1 mark] 

A 
2gv
r

B 
2rv
g

C 2
rg
v

D 
2v
rg

3 1 A mass, attached to two springs, oscillates horizontally between P and Q.  The motion of 
the system is simple harmonic. 

Which quantity has its magnitude at a minimum value when the mass is at Q?
[1 mark] 

A the acceleration of the mass 

B the kinetic energy of the mass 

C the potential energy of the mass–spring system

D the resultant force of the springs on the mass 

END OF QUESTIONS
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Do not write 
outside the  

box A small mass is placed at P on a horizontal turntable.  The turntable rotates clockwise with 
a constant angular speed about a vertical axis through its centre O. 

The mass remains at rest relative to the turntable. 

What is the direction of the frictional force on the mass at the instant shown? 
[1 mark] 

A from P to O 

B from P to Q 

C from P to R 

D from P to S 

Turn over for the next question 
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Do not write 
outside the  

box A particle of mass m moves in a circle of radius r.  The number of revolutions completed 
per second is f. 

What is the kinetic energy of the particle? 
[1 mark] 

A �ʌ
2
mf 

2
r

2 

B �ʌ
2mf 2r2 

C 
2 2

24
mf r
π

D 
2 2

2
mf r

3 0 A body is in simple harmonic motion of amplitude 0.60 m and period �ʌ�seconds. 

What is its speed when its displacement is 0.20 m? 
[1 mark] 

A 0.32 m s−1

B 0.57 m s−1

C 0.63 m s−1

D 22 m s−1

�



 A string passes through a smooth thin tube.  Masses m and M are attached to the 
ends of the string.  The tube is moved so that the mass m travels in a horizontal 
circle of constant radius r and at constant speed v. 

Which of the following expressions is equal to M ? 
[1 mark] 

A 
𝑚𝑣2

2𝑟

B mv2rg

C 
𝑚𝑣2

𝑟𝑔

D 
𝑚𝑣2𝑔
𝑟
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