GCSE Questions on circular Motion – Solutions – (Total marks: 20)
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1.
A motorbike is being driven round a circular bend in a road.

(a)
(i)
In which direction, A, B, C or D, does the centripetal force act? (1)

 (ii)
What provides the centripetal force on the motorbike?  (1) Friction
       (b)
What happens to the centripetal force..

(i)
if the motorbike is driven round the bend at a higher speed, the centripetal force? (1) Increases
           (ii)
if the motorbike is driven at the same speed round a bend with a smaller radius, (1) Increases
(Total 4 marks)

2.
The diagram shows two children playing with a toy called a swing ball. The ball is joined to a pole by a strong string. The children hit the ball so that it goes round in a circular path.
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(a)
Name the force labelled in the diagram that causes the ball to move in a circle? Tension
 (1)
 (b)
Choose the correct response:
(i)
The force needed to make the ball move in a circular path is larger if

A)  the speed of the ball is increased.


B)   the speed of the ball is decreased.


C)    the string is made longer.


(1)
 (ii)
The continuous acceleration of a ball moving in a circular path changes

D)
the speed of the ball.


E)
the direction of the ball.


F)
the weight of the ball.


(1)
 (Total 3 marks)
3.
(a)
A student has fastened a ball to a piece of string and is swinging it round in a horizontal circle.
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(i)
The diagram below shows an overhead view of the movement of the ball.


Copy the diagram and add an arrow, from the centre of the ball, to show the direction in which the ball would move if the string broke at this instant.
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arrow from centre of the ball
1
and  at right angles to the string
and  in the correct direction

arrow should point to the student’s belt
accept free-hand ‘straight’ line 
do not accept curved line

(1)

(ii)
Copy and complete the table to show how force F changes if the student changes what he is doing. In each case, all the other factors stay the same.

	If the student 
	Force F needs to 

	uses a ball with a greater mass 
	increase 

	swings the ball at a greater 
	increase

	speed 
	

	swings the ball with a shorter 
	increase

	piece of string 
	


(3)

(b)
The Moon orbits the Earth in a circular path. Use words from the box to complete the three spaces in the sentence.

	direction
resistance
speed
velocity


You may use each word once, more than once or not at all.

The Moon’s speed is constant but its velocity changes

because its direction changes.

(2)

 (c)
When any object moves in a circular, or nearly circular, path a force must act towards the centre of the circle.

(i)
What word is used to describe this force? centripetal
 (1)

 (ii)
The Moon orbits the Earth. What provides the force towards the Earth? gravity
 (1)

 (iii)
In an atom, name the particles which are moving in circular paths around the nucleus. electrons
 (1)

 (iv)
In the case of an atom, what word describes the forces which keep these particles moving in circular paths around the nucleus? electrostatic 
 (1)

(Total 10 marks)

4.
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where F is the centripetal force, m is the mass, v is the velocity and r is the radius of the circular path.

A ball of mass 100g is fixed to a string. It is being whirled around in a circle of radius 40cm at constant speed. Find the speed of a ball if the force tugging on the string is 2N.

m= 100g = 0.1 kg (1 mark)
r = 40cm = 0.4m (1 mark)
F = 2 N
v2 = Fr/m (1 mark)
= 2 x 0.4/0.1 = 8

v = 2.8 m/s (1 mark)    - 3 max
(Total 3 marks)
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