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Q1.

The diagram shows an air-driven toy.
When the electric motor is switched on the fan rotates.
The fan pushes air backwards making the toy move forwards.

Electric motor

Fan -

@ () The toy has a mass of 0.15 kg and moves forward with a velocity of 0.08 m/s.
How is the momentum of the toy calculated?

Tick (/) one box.

0.15+0.08 =0.230

0.15+0.08 =1.875

0.15 x 0.08 = 0.012

(1)
(i)  What is the unit of momentum?

Tick (/) one box.

kg m/s m/s kg/m/s

(1)

(i) Use the correct answer from the box to complete the sentence.

less than equal to more than
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The momentum of the air backwards is the momentum of the toy
forwards.

1)
(b)  The electric motor can rotate the fan at two different speeds.

Explain why the toy moves faster when the fan rotates at the higher of the two speeds.

2
(Total 5 marks)

Q2.

A student investigated how the speed of a ball bearing changes as the ball bearing falls through a

tube of oil.
Figure 1 shows the equipment the student used.

Figure 1
Ball bearing
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The student measured the time taken for the ball bearing to fall different distances.
Each distance was measured from the top of the oil.

(@ Whatis likely to have been the main source of error in this investigation?

1)
(b)  Figure 2 shows the student’s results plotted as a graph.

Figure 2
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)

(ii)

(iif)

(iv)
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The student has identified one of the results as being anomalous.

Use the correct answer from the box to complete the sentence.

after as before

The anomalous result was caused by the stopwatch being started

the ball bearing was released.
(1)

What can you conclude from the graph about the speed of the ball bearing during the first
four seconds?

1)
The graph shows that the ball bearing reached its terminal velocity.

Describe how the graph would be used to calculate the terminal velocity of the ball
bearing.

(1)

The directions of the two forces acting on the ball bearing as it falls through the oil are
shown in Figure 3.

Figure 3
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Explain, in terms of the forces shown in Figure 3, why the ball bearing reaches its
terminal velocity.

(2)
(c) The student repeated the investigation using warmer oil.

Figure 4 shows the set of results using the warmer oil and the set of results using the cooler

oil.
Figure 4
Warmer oil Cooler oil
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Compare the two graphs in Figure 4.

Use the correct answer from the box to complete the sentence.

less than equal to greater than

After falling 40 cm, the drag force on the ball bearing in the warmer oil is
the drag force on the ball bearing in the cooler oil.

Explain the reason for your answer.
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3)
(Total 9 marks)

Q3.

Alpha particles, beta particles and gamma rays are types of nuclear radiation.

(@) Describe the structure of an alpha particle.

1)
(b)  Nuclear radiation can change atoms into ions by the process of ionisation.

0] Which type of nuclear radiation is the least ionising?

Tick (/) one box.

alpha particles

beta particles

gamma rays

(1)

(i)  What happens to the structure of an atom when the atom is ionised?

1)
(c) People working with sources of nuclear radiation risk damaging their health.

State one precaution these people should take to reduce the risk to their health.

(1)
(Total 4 marks)
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