Uniform Circular Motion Practice Qs [54 marks]
1.

A mass attached to a string rotates in a gravitational field with a constant period in a vertical plane.

[1 mark]

How do the tension in the string and the kinetic energy of the mass compare at P and Q?

2.

A horizontal disc rotates uniformly at a constant angular velocity about a central axis normal to the plane of the disc.

[1 mark]

Point X is a distance 2L from the centre of the disc. Point Y is a distance L from the centre of the disc. Point Y has a linear speed v and a
centripetal acceleration a.
What is the linear speed and centripetal acceleration of point X?

3.

4.

5.

An object of constant mass is tied to the end of a rope of length l and made to move in a horizontal circle. The speed of the object is [1 mark]
increased until the rope breaks at speed v. The length of the rope is then changed. At what other combination of rope length and speed will
the rope break?

Two satellites of mass m and 2m orbit a planet at the same orbit radius. If F is the force exerted on the satellite of mass m by the
planet and a is the centripetal acceleration of this satellite, what is the force and acceleration of the satellite with mass 2m?

[1 mark]

A mass is suspended by a string from a fixed point. The mass moves with constant speed along a circular path in a horizontal plane. [1 mark]

The resultant force acting on the mass is
A. zero.
B. directed upwards along the string.
C. directed towards the centre of the circular path.
D. in the same direction as the velocity of the mass.

6.

An object rotates in a horizontal circle when acted on by a centripetal force F. What is the centripetal force acting on the object when[1 mark]
the radius of the circle doubles and the kinetic energy of the object halves?
A.

F
4

B.

F
2

C. F
D. 4F

7.

The maximum speed with which a car can take a circular turn of radius R is v. The maximum speed with which the same car, under [1 mark]
the same conditions, can take a circular turn of radius 2R is
A. 2v.
B. v√2.
C. 4v.
D. 2v√2.

8.

Two particles, X and Y, are attached to the surface of a horizontally mounted turntable.

[1 mark]

The turntable rotates uniformly about a vertical axis. The magnitude of the linear velocity of X is v and the magnitude of its acceleration is a.
Which of the following correctly compares the magnitude of the velocity of Y and the magnitude of the acceleration of Y with v and a
respectively?

9.

A body moves with uniform speed around a circle of radius r. The period of the motion is T. What is the speed of the body?
A.

2πr
T

B.

2πT
r

C. Zero
D.

πr2
T

[1 mark]

10.

11.

A car on a road follows a horizontal circular path at constant speed. Which of the following correctly identifies the origin and the
direction of the net force on the car?

[1 mark]

A pendulum bob is attached to a light string and is swinging in a vertical plane.

[1 mark]

At the lowest point of the motion, the magnitude of the tension in the string is
A. less than the weight of the mass of the pendulum bob.
B. zero.
C. greater than the weight of the mass of the pendulum bob.
D. equal to the weight of the mass of the pendulum bob.

This question is about circular motion.
The diagram shows a car moving at a constant speed over a curved bridge. At the position shown, the top surface of the bridge has a
radius of curvature of 50 m.

12a.

Explain why the car is accelerating even though it is moving with a constant speed.

[2 marks]

12b. On the diagram, draw and label the vertical forces acting on the car in the position shown.

[2 marks]

12c. Calculate the maximum speed at which the car will stay in contact with the bridge.

[3 marks]

13.

A car travels in a horizontal circle at constant speed. At any instant the resultant horizontal force acting on the car is
A. zero.
B. in the direction of travel of the car.
C. directed out from the centre of the circle.
D. directed towards the centre of the circle.

[1 mark]

14. A cyclist rides around a circular track at a uniform speed. Which of the following correctly gives the net horizontal force on the cyclist [1 mark]
at any given instant of time?

15.

A ball is tied to a string and rotated at a uniform speed in a vertical plane. The diagram shows the ball at its lowest position. Which
arrow shows the direction of the net force acting on the ball?

[1 mark]

16.

An aircraft is flying at constant speed in a horizontal circle. Which of the following diagrams best illustrates the forces acting on the
aircraft in the vertical plane?

[1 mark]

This question is about circular motion.
A ball of mass 0.25 kg is attached to a string and is made to rotate with constant speed v along a horizontal circle of radius r = 0.33m.
The string is attached to the ceiling and makes an angle of 30° with the vertical.

17a. (i) On the diagram above, draw and label arrows to represent the forces on the ball in the position shown.

[4 marks]

(ii) State and explain whether the ball is in equilibrium.

17b.

Determine the speed of rotation of the ball.

[3 marks]

This question is in two parts. Part 1 is about two children on a merry-go-round. Part 2 is about electric circuits.
Part 1 Two children on a merry-go-round
Aibhe and Euan are sitting on opposite sides of a merry-go-round, which is rotating at constant speed around a fixed centre. The
diagram below shows the view from above.

Aibhe is moving at speed 1.0ms –1 relative to the ground.
18a. Determine the magnitude of the velocity of Aibhe relative to
(i) Euan.
(ii) the centre of the merry-go-round.

[2 marks]

18b.

(i) Outline why Aibhe is accelerating even though she is moving at constant speed.

[6 marks]

(ii) Draw an arrow on the diagram on page 22 to show the direction in which Aibhe is accelerating.
(iii) Identify the force that is causing Aibhe to move in a circle.
(iv) The diagram below shows a side view of Aibhe and Euan on the merry-go-round.

Explain why Aibhe feels as if her upper body is being “thrown outwards”, away from the centre of the merry-go-round.

18c. Euan is rotating on a merry-go-round and drags his foot along the ground to act as a brake. The merry-go-round comes to a stop [2 marks]
after 4.0 rotations. The radius of the merry-go-round is 1.5 m. The average frictional force between his foot and the ground is 45 N. Calculate
the work done.

18d.

Aibhe moves so that she is sitting at a distance of 0.75 m from the centre of the merry-go-round, as shown below.

Euan pushes the merry-go-round so that he is again moving at 1.0 ms –1 relative to the ground.
(i) Determine Aibhe’s speed relative to the ground.
(ii) Calculate the magnitude of Aibhe’s acceleration.

[5 marks]

This question is in two parts. Part 1 is about the motion of a car. Part 2 is about electricity.
Part 1 Motion of a car
−1
−1
[4 marks]
19a. A car accelerates uniformly along a straight horizontal road from an initial speed of 12 m s to a final speed of 28 m s in a
distance of 250 m. The mass of the car is 1200 kg. Determine the rate at which the engine is supplying kinetic energy to the car as it
accelerates.

A driver moves the car in a horizontal circular path of radius 200 m. Each of the four tyres will not grip the road if the frictional force
between a tyre and the road becomes less than 1500 N.
19b. (i) Calculate the maximum speed of the car at which it can continue to move in the circular path. Assume that the radius of the
path is the same for each tyre.

[6 marks]

(ii) While the car is travelling around the circle, the people in the car have the sensation that they are being thrown outwards. Outline how
Newton’s first law of motion accounts for this sensation.
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