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PHY1 SPECIMEN PAPER 


1. The diagram shows a velocity-time graph for a ball bouncing vertically on a hard surface. 
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The ball was dropped at t = 0 s.

At what time does the graph show the ball in contact with the ground for the third time? (1 mark)

The downward sloping lines on the graph are straight and parallel with each other. Why? (2 marks)

[image: image2.wmf]Show that the height from which the ball was dropped is about 1.2 m. (2 marks)

Sketch a displacement-time 

curve on the axes opposite for

 the first second of the 

motion. (3 marks)

What is the displacement of the ball when it finally 

comes to rest? (1 mark)

(Total 9 marks)

2. An athlete of mass 55.0 kg runs up a flight of stairs

 of vertical height 3.60 m in 1.80 s. Calculate the gain

 in gravitational potential energy of the athlete in doing this.

Calculate the power that this athlete develops in 

doing this. (4 marks)

One way of comparing athletes of different sizes is to compare their power-to-weight ratios. Find a unit for the power-to-weight ratio in terms of SI base units. (2 marks)

Calculate the athlete’s power-to-weight ratio. (2 marks)

[image: image3.wmf](Total 8 marks)

3. Palaeontologists are able to deduce much about the behaviour of dinosaurs 

from the study of fossilised footprints.

[image: image4.wmf]The tracks below show the path of a Tyrannosaurus Rex as it 

attacks a stationary Triceratops.

The time between footprints is 0.62 s. 

Show that the maximum speed of the Tyrannosaurus Rex is about 10ms-1. (2 marks)

Tyrannosaurus Rex is believed to have attacked its prey by charging and locking its jaws on the prey. Tyrannosaurus Rex would be at its maximum speed when it hit the stationary prey.

This Tyrannosaurus Rex has a mass of 7000 kg. Calculate its momentum just before it hits the Triceratops. (2 marks)

Triceratops has a mass of 5000 kg. Calculate their combined speed immediately after the collision. (3 marks)

The skull of Tyrannosaurus Rex is heavily reinforced to withstand the force produced in such a collision.

Calculate the force exerted on the Tyrannosaurus Rex if the time taken to reach their combined speed after the collision is 0.30 s (3 marks)

(Total 10 marks)

4. State in words how to calculate the work done by a varying force. (2 marks)

Under what circumstances is the work done by a force negative?

What happens to the kinetic energy of the body on which the force acts in such circumstances? (2 marks)

A runaway sledge slides down a slope at a constant speed. One force is shown on the free-body diagram of the sledge. 

[image: image5.wmf]It is the normal contact push of the snow on the sledge.

Add to the free-body diagram 

to show the other two forces 

acting on the sledge. 

Name each force and state 

what is producing it. (3 marks)

The sledge slides 15 m down 

the slope at a constant speed. 

The force N = 40 N.

What is the resultant force 

acting on the sledge? What is the work done by the force N? (2 marks)

[image: image6.wmf](Total 9 marks)

5. State the principle of moments. (2 marks)

The diagram shows a lorry of weight 120 kN

 on a bridge.

Calculate the additional upward force at each 

of the bridge supports caused by the lorry 

(that is; upward force at A and upward force

 at B) (4 marks)

(Total 6 marks)

6. Name two sources of natural background

 radiation. (2 marks)

Caesium-137 is a by-product of nuclear fission within a nuclear reactor. The nuclear equation below describes the production of Caesium-137. Complete the two boxes.

[image: image15.wmf]
(2 marks)

The half-life of caesium-137 is 30 years. When the fuel rods are removed from a nuclear reactor core, the total activity of the caesium-137 is 6.4 x1015 Bq.

Explain the phrase the activity of caesium-137 is 6.4 x 1015 Bq.  (2 marks)

After how many half-lives will this activity have fallen to 2.5 x 1013 Bq? 

Explain your working. (2 marks)

Comment on the problems of storage of the fuel rods over this time period and beyond. (2 marks)

[image: image7.wmf](Total 10 marks)

7. In 1909 Geiger and Marsden carried out an important experiment to investigate 

alpha particle scattering. Alpha particles were directed towards a thin gold sheet 

and detectors were used to observe the distribution of scattered alpha particles.

The black dots in the diagram represent the nuclei of gold atoms. Copy out, and add

 to the diagram to illustrate what happened in this experiment. (3 marks)

Explain why this experiment led to the conclusion that an atom was composed 

mainly of space, with a very small positive nucleus. (3 marks)

Below are some order of magnitude values for lengths: 

10-21 m, 10-18 m, 10-15 m, 10-12 m, 10-9 m, 10-6 m, 10-3m.

Choose from these an approximate value for 

(i) the diameter of a gold atom 

(ii) the diameter of a gold nucleus (2 marks)

(Total 8 marks)
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