
Questions
 

Q1.           

Answer the question with a cross in the box you think is correct . If you change your
mind about an answer, put a line through the box  and then mark your new answer
with a cross .

Which of these is the equation for work done?

(1)

   A    work done = force ÷ distance moved in direction of force

   B    work done = force × distance moved in direction of force

   C    work done = force ÷ distance moved at right angles to direction of force

   D    work done = force × distance moved at right angles to direction of force

 

(Total for question = 1 mark)

 

 

Q2.           

A cyclist is riding a bicycle at a steady velocity of 12 m/s.

The cyclist and bicycle have a total mass of 68 kg.

Describe the energy transfers that happen when the cyclist uses the brakes to stop.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)
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Q3.           

The area between the curve and the extension axis of a force/extension graph
corresponds to work done or energy transferred.

Suggest what the shaded area of the graph in Figure 9 represents.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 2 marks)

 

 

Q4.           

A cyclist is riding a bicycle at a steady velocity of 12 m/s.

The cyclist and bicycle have a total mass of 68 kg.

Calculate the kinetic energy of the cyclist and bicycle.

Use the equation

(2)

kinetic energy = ........................................................... J

 

(Total for question = 2 marks)
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Q5.           

A cyclist is riding a bicycle at a steady velocity of 12 m/s.

The cyclist and bicycle have a total mass of 68 kg.

The cyclist starts to cycle again.

The cyclist does 1600 J of useful work to travel 28 m.

Calculate the average force the cyclist exerts.

(3)

average force = ........................................................... N

 

(Total for question = 3 marks)

 

 

Q6.           

(i)  Figure 14 shows the vertical forces on an aeroplane.

Figure 14

Use information from the diagram to determine the size and direction of the resultant vertical
force on the aeroplane.

(2)

size = ........................................ kN, direction is ........................................

(ii)  The aeroplane is descending.

Figure 15 shows a diagram of the resultant vertical and horizontal forces on the aeroplane as it
is descending.
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Figure 15

Complete the diagram to show the resultant of these two forces.

(1)

(iii)  The mass of the aeroplane is 750 kg.

Calculate the change in gravitational potential energy of the aeroplane as it descends from 1300
m to the ground.

Gravitational field strength (g) = 10 N/kg

(2)

energy = ........................................................... J

 

(Total for question = 5 marks)

 

 

Q7.           

(a) A train is powered by a diesel engine.
     The diesel engine is used to turn a generator.
     The generator provides electricity for electric motors which drive the wheels.

(i) Draw one straight line from each train part to its useful energy transfer.

(3)
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(ii) State oneexample of a non-useful energy transfer in the motor.

(1)

.............................................................................................................................................

(b) The diagram represents the energy transfer in one second in the generator.

(i) Calculate the amount of energy wasted in one second in the generator.

(1)

 

energy wasted = ......................kJ

(ii) Calculate the efficiency of the generator.

(2)

 

 

 

efficiency of generator = ......................

(c) The electric motors which drive the wheels are painted black.

     Suggest why the motors are painted black.

(1)
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.............................................................................................................................................

.............................................................................................................................................

(Total for Question is 8 marks)

 

 

Q8.           

A ball has a mass of 0.046 kg.

(i)  Calculate the change in gravitational potential energy when the ball is lifted through a
vertical height of 2.05 m.

Use the equation

ΔGPE = m × g × Δh

(2)

change in gravitational potential energy = ........................................................... J

(ii)  The ball is released.

Calculate the kinetic energy of the ball when the speed of the ball is 3.5 m/s.

(3)

kinetic energy of the ball = ........................................................... J

(iii)  The ball bounces several times.

Figure 1 shows how the height of the ball above the floor changes with time.

Use Figure 1 to estimate the maximum height that the ball reaches after the first bounce.

(1)
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height after first bounce = ........................................................... m

(iv)  Explain why the ball does not bounce back to its starting height of 2.05 m.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

 

(Total for question = 8 marks)

 

 

Q9.           

(a)   A father pushes his child in a cart. The cart starts to move.

Scientists can use many physical quantities to describe what is happening.

Four of these are shown in the box.

(i) Which one of these can be measured in joules per second?

Put a cross ( ) in the box next to your answer.

(1)

  A   energy
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  B   momentum

  C   power

  D   work

(ii) Complete the sentence using words from the box.

(1)

The ........................................................ transferred to the cart is equal to the
.......................................................... done on the cart.

(iii) The child and cart have a total mass of 50 kg. They travel at a velocity of 4 m/s.

Calculate the momentum of the child and cart.

(2)

momentum = ........................................................... kg m/s

(iv) The father applies a steady force for a time of 1.5 s. The momentum of the child and cart
increases by 450 kg m/s.

Calculate the force which the father applies.

(2)

force = ........................................................... N

(v) Momentum is a vector quantity.

State what is meant by a vector quantity.

(1)

.............................................................................................................................................

.............................................................................................................................................

(b)   The photograph shows a mother and her daughter stationary on an ice rink.
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The mother and daughter push each other away.
They move in opposite directions with different speeds.

Explain why they have different speeds.

(3)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(Total for Question = 10 marks)

 

Q10.           

Some students investigate a model of the craters produced by meteorite impacts.

They drop balls into a tray filled with sand.

They use six balls with different masses.

They drop each ball from the same height.

(a)  (i) Which one of these graphs shows the relationship between the gravitational potential
energy (gpe) of the balls and their mass when they are all at the same height?

Put a cross ( ) in the box next to your answer.

(1)
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(ii)  Describe how the energy of a ball changes as it drops towards the sand.

(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(b)  This photograph shows the sand after several balls have hit it.

The students read this information in a textbook:

'When work is done, energy is transferred.'

Explain how work is done when the balls impact on the sand.
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(2)

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(c)  When one ball hits the sand, it has a velocity of 6.2 m/s.

It has a momentum of 0.46 kg m/s.

(i)  Calculate the mass of the ball.

(3)

mass of ball = ........................................................... kg

(ii)  The ball takes 0.17 s to come to rest after it hits the sand.

Calculate the average impact force.

(2)

average impact force = ........................................................... N

 

Powered by TCPDF (www.tcpdf.org)

theonlinephysicstutor.com

@TOPhysicsTutor facebook.com/TheOnlinePhysicsTutor

http://www.tcpdf.org



