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A mass at the end of a string is swung in a horizontal circle at increasing speed until the string breaks.

                                                    

The subsequent path taken by the mass is a

A.     line along a radius of the circle.

B.     horizontal circle.

C.     curve in a horizontal plane.

D.     curve in a vertical plane.

D

[N/A]

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 the radius of the

circle doubles and the kinetic energy of the object halves?

A. 

B. 

C. F

D. 4F

A
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[N/A]

An object at the end of a wooden rod rotates in a vertical circle at a constant angular velocity. What is correct about the tension in the rod? 

A. It is greatest when the object is at the bottom of the circle.
B. It is greatest when the object is halfway up the circle. 
C. It is greatest when the object is at the top of the circle. 
D. It is unchanged throughout the motion.

A

[N/A]

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.

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.
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C

[N/A]

What is the acceleration of an object rotating with constant speed v in a circle of radius r?

A. Zero

B.  towards the centre of the circle

C.  away from the centre of the circle

D.  along a tangent to the circle

B

[N/A]

A spherical planet of uniform density has three times the mass of the Earth and twice the average radius. The magnitude of the gravitational field

strength at the surface of the Earth is g. What is the gravitational field strength at the surface of the planet?

A. 6 g

B. 

C. 

D. 

C

[N/A]
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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 the same

conditions, can take a circular turn of radius 2R is

A. 2v.
B. .
C. 4v.
D. .

B

 

Which single condition enables Newton’s universal law of gravitation to be used to predict the force between the Earth and the Sun?

A. The Earth and the Sun both have a very large radius.

B. The distance between the Earth and the Sun is approximately constant.

C. The Earth and the Sun both have a very large mass.

D. The Earth and the Sun behave as point masses.

D

[N/A]

On Mars, the gravitational field strength is about   of that on Earth. The mass of Earth is approximately ten times that of Mars.

What is  ?

A. 0.4

B. 0.6 

C. 1.6 

D. 2.5
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C

[N/A]

A car moves at constant speed around a horizontal circular track. The resultant force on the car is always equal to

A. the forward force from the engine.

B. the sideways friction between the tires and the track.

C. the weight of the car.

D. zero.

B

[N/A]

The weight of an object of mass 1 kg at the surface of Mars is about 4 N. The radius of Mars is about half the radius of Earth. Which of the following is

the best estimate of the ratio below?

A.     0.1

B.     0.2

C.     5

D.     10

A

The inverse square law means that halving the radius of a planet results in quadrupling the gravitational field strength at its surface.
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The centres of two planets are separated by a distance R. The gravitational force between the two planets is F. What will be the force between the

planets when their separation increases to 3R?

A. 

B. 

C. F

D. 3F

A

[N/A]

A mass at point X gives rise to a gravitational field strength g at point P as shown below.

An identical mass is placed at point Y as shown below.

The resultant gravitational field strength at P is now

A. greater than 2g.

B. between 2g and g.

C. between g and zero.

D. zero.

C

[N/A]
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A small sphere X of mass  is placed a distance  from a point mass. The gravitational force on sphere X is 90 N. Sphere X is removed and a second

sphere Y of mass  is placed a distance  from the same point mass. The gravitational force on sphere Y is

A.     480 N.

B.     160 N.

C.     120 N.

D.     40 N.

D

[N/A]

The gravitational field strength at the surface of Earth is g. Another planet has double the radius of Earth and the same density as Earth. What is the

gravitational field strength at the surface of this planet?

A.  

B.  

C.  2g

D.  4g

C

[N/A]

Newton’s law of gravitation

A.     is equivalent to Newton’s second law of motion.

B.     explains the origin of gravitation.

C.     is used to make predictions.

D.     is not valid in a vacuum.
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C

[N/A]

For a particle moving at constant speed in a horizontal circle, the work done by the centripetal force is

A.     zero.

B.     directly proportional to the particle mass.

C.     directly proportional to the particle speed.

D.     directly proportional to the (particle speed) .2

A

[N/A]

An object of mass m at the end of a string of length r moves in a vertical circle at a constant angular speed ω.

What is the tension in the string when the object is at the bottom of the circle?

A.     m(ω r + g)

B.     m(ω r – g)

C.     mg(ω r + 1)

D.     mg(ω r – 1)

2

2

2

2

A

[N/A]
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A spacecraft travels away from Earth in a straight line with its motors shut down. At one instant the speed of the spacecraft is 5.4 km s . After a time
of 600 s, the speed is 5.1 km s . The average gravitational field strength acting on the spacecraft during this time interval is
 

A. 5.0×10 N kg

B. 3.0×10 N kg

C. 5.0×10 N kg

D. 30 N kg

–1

-1

–4 –1

–2 –1

–1 –1

–1

C

 

What is the definition of gravitational field strength at a point?

A. Force acting per unit mass on a small mass placed at the point.

B. Work done per unit mass on any mass moved to the point.

C. Force acting on a small mass placed at the point.

D. Work done on any mass moved to the point.

A

[N/A]

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. 

B. 

C. Zero

D. 
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A

[N/A]

Planet X has mass M and radius R. Planet Y has mass 2M and radius 3R. The gravitational field strength at the surface of planet X is g. What is the
gravitational field strength at the surface of planet Y?
 
A. 
 
B. 
 
C. 
 
D. 

A

[N/A]

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?

A

[N/A]
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A planet has half the mass and half the radius of the Earth. What is the gravitational field strength at the surface of the planet? The gravitational field

strength at the surface of the Earth is 10 N kg .

A. 2.5 N kg

B. 5.0 N kg

C. 10 N kg

D. 20 N kg

–1

–1

–1

–1

–1

D

[N/A]

A satellite X of mass m orbits the Earth with a period T. What will be the orbital period of satellite Y of mass 2m occupying the same orbit as X?

A. 

B. T

C. 

D. 2T

B

[N/A]

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 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?
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A

[N/A]

A particle P is moving anti-clockwise with constant speed in a horizontal circle.

Which diagram correctly shows the direction of the velocity  and acceleration  of the particle P in the position shown?

C
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[N/A]

The magnitude of the gravitational field strength at the surface of a planet of mass M and radius R is g. What is the magnitude of the gravitational field

strength at the surface of a planet of mass 2M and radius 2R?

A. 

B. 

C. g

D. 2g

B

[N/A]

What is the correct definition of gravitational field strength?

A.     The mass per unit weight

B.     The weight of a small test mass

C.     The force acting on a small test mass

D.     The force per unit mass acting on a small test mass

D

[N/A]

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

B

[N/A]

The mass of Earth is , its radius is  and the magnitude of the gravitational field strength at the surface of Earth is . The universal gravitational

constant is . The ratio  is equal to

A.     

B.     

C.     

D.     1

A

[N/A]
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A communications satellite is moving at a constant speed in a circular orbit around Earth. At any given instant in time, the resultant force on the

satellite is

A.     zero.

B.     equal to the gravitational force on the satellite.

C.     equal to the vector sum of the gravitational force on the satellite and the centripetal force.

D.     equal to the force exerted by the satellite’s rockets.

B

[N/A]

The mass of a planet is twice that of Earth. Its radius is half that of the radius of Earth. The gravitational field strength at the surface of Earth is . The

gravitational field strength at the surface of the planet is

A.     .

B.     .

C.     .

D.     .

D

[N/A]

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?
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D

A considerable number of candidates were misled by A, suggesting that they were used to marking in components of forces directly on force

diagrams. This practice only leads to confusion.

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

C

As many teachers pointed out the question should have referred to the tension in the string rather than the centripetal force. This clearly also confused
many of the candidates and the question was discounted.

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?

D

This was well done by the candidates who correctly identified the origin of the force as the frictional force of the road on the tyres.

Two pulses are travelling towards each other.
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What is a possible pulse shape when the pulses overlap?

A

[N/A]

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?
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A

[N/A]

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

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

B
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[N/A]

A cyclist rides around a circular track at a uniform speed. Which of the following correctly gives the net horizontal force on the cyclist at any given

instant of time?

B

[N/A]

The force F between particles in gravitational and electric fields is related to the separation r of the particles by an equation of the form

.

Which of the following identifies the units for the quantities a, b and c for a gravitational field?
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D

[N/A]

An electron moves with uniform circular motion in a region of magnetic field. Which diagram shows the acceleration a and velocity v of the electron at

point P?
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B

[N/A]

A mass connected to one end of a rigid rod rotates at constant speed in a vertical plane about the other end of the rod.
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The force exerted by the rod on the mass is

A. zero everywhere.

B. constant in magnitude.

C. always directed towards the centre.

D. a minimum at the top of the circular path.

D

[N/A]

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

D

There was much guessing here with even A and C being popular options. This would suggest that many candidates had not understood the situation

– surely a fly near the hub of spinning bicycle wheel is going slower than one perched on the rim. So A and C should have

been instantly discounted through the application of commonsense. Since the velocity and also the radius is changing from situation X to Y, it is easier

to use the formula a = ω2r (where ω is constant) to ascertain that the acceleration at Y is greater. Alternatively, you can imagine that Y is on the outer

edge of a fairground big wheel in order to realize that the forces upon you (and hence acceleration) will be greater.


