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Questions

Q1.
 
In a science fiction story, lightning is used as an energy source for accelerating a car.

Figure 6
In the story, the car has a kinetic energy of 960 kJ at a speed of 40 m/s.
(i)   Calculate the mass of the car.

(4)



mass = ........................................................... kg
(ii)  Only 5% of the energy of the lightning bolt is transferred to the kinetic energy of the car.

Calculate the total energy of the lightning bolt in MJ.
(2)

energy = ........................................................... MJ
 

(Total for question = 6 marks)
 
 
 
Q2.
 
Figure 13 shows two ice skaters during a performance.

Figure 13
(i)  The two ice skaters are travelling together in a straight line at 3.50 m/s.

Their total momentum is 371 kgm/s.
The man has a mass of 64.5 kg.
Calculate the mass of the woman.

(4)

mass = ........................................................... kg
(ii)  Calculate the kinetic energy of the man.

(2)

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

(Total for question = 6 marks)
 
 
 
Q3.
 
Figure 12 shows a skier on a slope.
The skier travels down the slope with a constant acceleration.
The speed of the skier is measured at points P and Q.



The table in Figure 13 gives some data about the skier making one downhill run.

(i)  Calculate the distance from P to Q.
Use an equation selected from the list of equations at the end of this paper.

(3)

distance from P to Q = ........................................................... m
(ii)  Calculate the time taken for the skier to travel from P to Q.

(3)

time from P to Q = ........................................................... s
 

(Total for question = 6 marks)
 
 
 
Q4.
 
Figure 3 is a velocity-time graph for the motion of a van on a long, straight road.



Figure 3
(i)   The van accelerates at 2.2 m/s2.

The force causing this acceleration is 5.5 kN.
Calculate the mass of the van.

(3)

mass = ........................................................... kg
(ii)  Calculate the distance travelled by the van between 16.0 s and 23.0 s.

Give your answer correct to 2 significant figures.
(4)

distance travelled = ........................................................... m
 

(Total for question = 7 marks)
 
 
 
Q5.
 
A car travelling at 15 m/s comes to rest in a distance of 14 m when the brakes are applied.
Calculate the deceleration of the car. 
Use an equation selected from the list of equations at the end of this paper.

(3)

deceleration = ........................................................... m/s2

 
(Total for question = 3 marks)

 
 



 
Q6.
 
(a)   The diagram shows a girl swinging a rubber ball in a horizontal circle above her head.

(i) In which direction does the resultant force act on the ball?
Put a cross ( ) in the box next to your answer.

(1)
  A   away from the centre of the circle
  B   in the direction of the arrow on the diagram
  C   in the opposite direction to the arrow on the diagram
  D   towards the centre of the circle

(ii) State the name of the resultant force acting on the ball.
(1)

.............................................................................................................................................
(iii) Suggest what would happen to the ball as the girl gets tired.

(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

(iv) The girl lets go of the string and the ball hits a wall.
The collision is not elastic.
Explain what happens to both momentum and kinetic energy when the ball hits the wall.

(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
*(b) Describe a cyclotron and how charged particles move inside it.

You may draw a labelled diagram to help with your answer.
(6)

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

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

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

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

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

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

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

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



.............................................................................................................................................
(Total for Question = 12 marks)

 
 
Q7.
 
* Figure 13 shows two objects, Q and R, before and after they collide.

Figure 13
The arrows show the direction of movement of the objects. 
The arrows are not to scale.
Explain how momentum is conserved in the collision.
Use Newton's third law and Newton's second law in your answer.
Newton's second law can be written as

(6)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
 

(Total for question = 6 marks)
 
 
 
Q8.
 

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 .
The force that keeps an object moving in a circular path is known as the

(1)
   A    balancing force

   B    centripetal force

   C    reaction force

   D    resistance force

 
(Total for question = 1 mark)

 
 
 
Q9.
 
Figure 4 shows a car travelling on a motorway.
A passenger wants to check the accuracy of the speedometer of the car. 
The car is travelling at a constant speed. 
The passenger has a stopwatch.
The lamp posts are 40 m apart.



Figure 4
Describe how the passenger could determine the speed of the car as accurately as possible.

(3)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
 

(Total for question = 3 marks)
 
 
 
 
 
 
 
 
 
Q10.
 
Describe how the student could extend the investigation to determine the 
average speed of the trolley as it rolls back down the track.

(3)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
 

(Total for question = 3 marks)
 
Q11.
 

(a) The diagram shows part of the boundary between two tectonic plates.

(i) Complete the sentence by putting a cross (  ) in the box next to your answer.
    The plates are being steadily pushed in opposite directions by

(1)

    A   convection currents in the mantle

    B   reflection of waves from the Earth's core

    C   tsunami waves in the ocean



    D   volcanic eruptions on the surface
(ii) An earthquake occurs.
     Its epicentre is at the place marked E on the diagram.
     Describe what happens at the plate boundary to cause this earthquake.

(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

(b) The earthquake causes seismic waves.
(i) S waves are one type of seismic wave. They travel at 0.65 km/s.
    There is a seismometer 80 km away from point E.
    Show that it takes about 2 minutes for the S waves from the earthquake to reach the seismometer.

(2)
(ii) P waves are another type of seismic wave.
     They travel about 10 times more quickly than S waves.
     Describe how scientists can use seismometer records of P and S waves to locate the epicentre.

(3)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
(iii) Seismic waves have a frequency of about 15 Hz.
      P waves have a much smaller amplitude than S waves.
      Some people claim that animals can detect an earthquake before people are aware of it.
      Suggest an explanation for this.

(2)
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

(Total for Question is 10 marks)
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mark Scheme

Q1.
 



 
 
 
Q2.
 

 
 
 
Q3.
 





 
 
 
Q4.
 



 
 
 
Q5.
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Q9.
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 Answer Acceptable answers Mark

(ai) A   (1)
(aii) A description linking

plates move / slip /
separate
(relative to each other)

plate rubs against each
other friction between
plates plate boundary

(2)



(1) sudden (release of
energy) (1)

shifts jerk / jolt

(bi) substitution (1)
0.65 = 80 / t
transposition (1)
t = 80 / 0.65
(123 seconds)

transposition and
substitution can be in
either order .
Allow reverse
calculations eg speed
= 80/120 (1)
= 0.67 ( about 0.65) (1)
or
distance = 0.65 × 120
(1)
= 78 km (about 80)
(1). 

(2)

(bii) A description linking
any three detection of
arrival of P and S
waves (1) 
measurement of
difference in arrival
times (1) 
calculation of distance
(from epicentre to
station) (1) 
triangulation/using
three / several stations
(1)

Reward suitable
labelled diagram

(3)

(b)(iii) A suggestion including
any two of the
following  Infrasound
(1)  some animals can
hear waves below
human frequency
range / 20 Hz (1)  they
could hear P waves
arriving before the
(stronger) S waves
arrive (1)    

Some animals have
greater audio / tactile
sensitivity than
humans 

(2)

 
 
 


