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Q1.

Andrew skis down a hill.

(a) Andrew starts from the top of the hill and his speed increases as he goes downhill.
He controls his speed and direction by using his skis.
He brings himself to a stop at the bottom of the hill.
Describe the energy changes that happen between starting and stopping.

3)
(b) Andrew returns to the top of the hill and starts again.
(i) His mass is 67 kg.
Show that his momentum is about 2000 kg m/s when his velocity is 31 m/s.
(2)

(ii) He falls over when his momentum is 2000 kg m/s.

After he falls over, he slows down by sliding across the snow.
It takes 2.3 s for his momentum to reduce to zero.
Calculate the average force on Andrew as he slows down.
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(iif) Andrew is not injured by the fall even though he was moving quickly.

Use ideas about force and momentum to explain why he is not injured.

(Total for Question is 9 marks)

Q2.

A student investigates how the average speed of the trolley varies with starting height.

Figure 9 shows the trolley and runway.

_ trolley

_ runway

Figure 9

(a) Describe how the student can determine the average speed of the trolley.
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(b) Figure 10 shows his results.

starting height/m v/ms?
0.01 0.22
0.02 0.31
0.04 0.44
0.09 0.66
0.12 0.77
0.14 0.83
0.18 0.94
Figure 10
Figure 11 shows the student's graph.
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(i) The trolley has a mass of 650 g.
Calculate the average kinetic energy of the trolley which had a starting height of 0.075 m.

average KiNetiC ENEIQY = .....uuuuurirrriuiriiriiieirieerresrerrreeeresreeereeeeeees J

(i) Determine the gradient of the graph when the height is 0.1 m.

Oradient = ..o

(iii) Describe how the speed of the trolley varies with the changes in height made by the student between
0.04 m and 0.12 m.

(c) The student wants to change his experiment to investigate how different surfaces of the runway affect the
speed of the trolley down the slope.

Devise an experiment that would allow him to investigate the effect of different surfaces on the average
speed of the trolley.
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(Total for question = 13 marks)
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