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1. Five graphs, A - E, are shown opposite.

Write the appropriate letter in a copy of the 

table below to indicate which graph is 

obtained when the quantities described 

below are plotted on the y and x axes. (4)
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2.   State the composition of an alpha 

particle. (1)

When an alpha particle passes through 

matter, it may ionise atoms. 

Explain what ionise means. (1) 

An alpha particle from a certain 

radioactive source has a kinetic 

energy of 8.2 x 10-13 J. 

Using the information below, estimate 

how long it would take this alpha particle 

to travel a distance equal to the diameter 

of an atom.  (3)

Mass of alpha particle = 6.6 x 1027 kg;


Diameter of atom  = 1.0 x l0-10 m

A beta particle from a different radioactive source has the same kinetic energy as the alpha particle. Explain qualitatively how the speed of this beta particle would compare with the speed of the alpha particle. (2)

Beta particles are many times less effective at ionising atoms than alpha particles. Suggest a reason for this. (1)

3. The work done by a force, and the moment of a force about a point, are both defined as the product of the force and a distance. Explain the essential difference between the two definitions. (2)

The diagram opposite shows, full size, a rigid lever AB pivoted at P. The weight of the lever can be neglected. A 20 N force applied at A is balancing a 50 N load applied at B.
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By means of suitable measurements on the diagram, show that the principle of moments is obeyed. (2)

End A of the lever moves vertically down 6.0 x 10-3 m. 

Using the principle of conservation of energy, or otherwise, calculate the distance the load at B is raised. (3) 
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4. Two cars, A and B, are travelling along the outside lane 

of a motorway at a speed of  30.0 ms-1. 

They are a distance d apart.
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The driver of car A sees a slower vehicle move out in

front of him, and brakes hard until his speed has 

fallen to 22.0 ms-1. The driver of car B sees car A 

brake and, after a reaction time of 0.900 s, brakes 

with the same constant deceleration as A.
The diagram opposite shows velocity-time graphs

 for car A (solid line) and car B (broken line).

Find the deceleration of the cars whilst they are braking. (3)
What does the area under a velocity-time graph represent? (1)
Determine the shaded area. (2)
State the minimum value of the initial separation d if the cars are not to collide. Explain how you arrived at your answer. (2)
Suppose that, instead of only slowing down to 22.0 ms-1, the cars had to stop. Add lines to a copy of the the grid to show the velocity-time graphs in this case. (Assume that the cars come to rest with the same constant deceleration as before.) (1)

Explain why a collision is now more likely. (2)
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5. The diagram shows an experiment with two trolleys.

Initially the trolleys are at rest, in contact, on a horizontal 

bench. A spring-loaded piston is then released in one 

trolley, pushing the trolleys apart. 

Describe an experimental technique by which you 

could determine accurately the speeds of the trolleys 

after they separate. (3)
State the total momentum of the trolleys as they 

move apart, and explain your answer. (2)
The masses of A and B are 0.95kg and 1.40kg respectively. B moves off at 1.20 ms-1. Calculate the speed v of A. (3)

6. A door which cannot be opened by pushing steadily on it can often be kicked open. By considering what happens to the foot as it hits the door, explain why the kick is more effective. You should refer to Newton's second and third laws of motion in your answer. You may be awarded a mark for the clarity of your answer. (4)
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7. A magnet X is clamped to a frictionless table. A second magnet Y is brought close to X and then released.

Add labelled forces to a copy of  the free-body diagram on the right for magnet Y to show the forces acting on it just after it is released. (3) 

According to Newton's third law, each of the forces in your diagram is paired with another force. Write down one of these other forces, stating its direction and the body it acts upon. (2)
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8. A school physics department has a cobalt-60 gamma 

ray source. Its half-life is several years. As a project, a 

student decides to try to measure this half-life. She sets 

up a GM tube close to the source and determines the 

count produced by the source in a 10 minute period. 

One year later she repeats the measurement. 

Explain two precautions, other than safety precautions, 

which the student should take in her measurements in 

order to produce a reliable value for the half-life. (3)

The student then calculates the count she would expect 

to get in a 10 minute period if she repeated her 

measurement annually. Some of her results are 

shown in the table opposite.

Calculate the ratio of the count after one year to the initial count. (1) 

Calculate the count you would expect for year 3. (1) 

Draw a graph of count against time and use your graph to determine a value for the half-life of cobalt-60. (4)

[Note: a 12cm x 8cm grid was printed on the original examination paper]
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9. Opposite are the symbols for some nuclei of the 

element tin.

What name is given to different nuclei of this type? (1)

11150Sn decays by beta-plus emission into indium (In). Write a balanced nuclear equation for this decay. (2)
Which nucleus in the list is likely to produce the densest material? (1)
TOTAL FOR PAPER: 60 MARKS
























