Ql.(a)

What is ultrasound?

(b)

(©)

Figure 1 shows how ultrasound is used to measure the depth of water below a
ship.

Figure 1

A pulse of ultrasound is sent out from an electronic system on-board the ship.
It takes 0.80 seconds for the emitted ultrasound to be received back at the ship.
Calculate the depth of the water.

Speed of ultrasound in water = 1600 m /s

Ultrasound can be used in medicine for scanning.
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State one medical use of ultrasound scanning.

@)

(d) Images of the inside of the human body can be made using a Computerised
Tomography (CT) scanner. The CT scanner in Figure 2 uses X-rays to produce
these images.

Figure 2

monkeybusinessimages/iStock/Thinkstock

State one advantage and one disadvantage of using a CT scanner, compared with
ultrasound scanning, for forming images of the inside of the human body.

Advantage of CT SCANNING ....cvvviiiiriiiiiieieeeeeee e

(2)
(Total 7 marks)
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Q2. A sky-diver jumps from a plane.

The sky-diver is shown in the diagram below.

Arrows X and Y show two forces acting on the sky-diver as he falls.

(@)

0] Name the forces X and Y.

Y
@)

(i)  Explain why force X acts in an upward direction.

................................................................................................................... "

(i)  Atfirst forces X and Y are unbalanced.

Which of the forces will be bigger? ...,
1)
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(iv) How does this unbalanced force affect the sky-diver?

)

(b)  After some time the sky-diver pulls the rip cord and the parachute opens.

The sky-diver and parachute are shown in the diagram below.

After a while forces X and Y are balanced.
Underline the correct answer in each line below.
Force X has

increased / stayed the same / decreased.
Force Y has

increased / stayed the same / decreased.
The speed of the sky-diver will

increase / staythe same / decrease.

@)
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(c) The graph below shows how the height of the sky-diver changes with time.
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0] Which part of the graph, AB, BC or CD shows the sky-diver falling at a
constant speed?

1)

(i)  What distance does the sky-diver fall at a constant speed?

DistancCe .....coveevveeeiiieieinn, m

@)

(i)  How long does he fall at this speed?
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M)

(iv) Calculate this speed.

2
(Total 14 marks)
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Q3. Below is a distance-time graph for part of a train journey.
The train is travelling at a constant speed.
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(@ Use the graph to find
0] how far the train travels in 2 minutes .................... km.
(i) how long it takes the train to travel a distance of 10 kilometres ...............

minutes.
(2

(b)  Calculate the speed of the train.
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(Total 6 marks)
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Q4. (@) The diagram below shows a moving tractor. The forward force from the engine
exactly balances the resisting forces on the tractor.

0] Describe the motion of the tractor.

(i)  The tractor comes to a drier part of the field where the resisting forces are

less. If the forward force from the engine is unchanged how, if at all, will the
motion of the tractor be affected?

3)

(b)  Two pupils are given the task of finding out how fast a tractor moves across a field.
As the tractor starts a straight run across the field the pupils time how long it takes to

pass a series of posts which are forty metres apart. The results obtained are shown
in the table below.

Distancetravelled (m) 0 40 80 120 160 200

Timetaken (s) 0 8 16 24 32 40

0] Draw a graph of distance travelled against time taken using the axes on the
graph below. Label your graph line A.
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(i)  Calculate the speed of the tractor.

©)

(c) Inanother, wetter field there is more resistance to the movement of the tractor. It
now travels at 4 m/s.
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0] Calculate the time needed to travel 200m.

(i)  On the graph in part (b) draw a line to represent the motion of the tractor
across the second field. Label this line B.
4

(d) On aroad the tractor accelerates from rest up to a speed of 6 m/s in 15 seconds.

Calculate the acceleration of the tractor.

3)
(Total 15 marks)
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Q5.

A cyclist goes on a long ride. The graph shows how the distance travelled changes
with time during the ride.
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0] Between which two points on the graph was the cyclist moving at the fastest
speed?

(i) State one way cyclists can reduce the air resistance acting on them.

(i)  How long did the cyclist stop and rest?

(iv)  Write down the equation which links distance, speed and time.
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(v) Calculate, in km/hr, the average speed of the cyclist while moving.

3)
(Total 7 marks)
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Q6. A cyclist travelling along a straight level road accelerates at 1.2 m/s? for 5 seconds.
The mass of the cyclist and the bicycle is 80 kg.

(@) Calculate the resultant force needed to produce this acceleration.

Show clearly how you work out your answer and give the unit.

Resultant force = ..o,
3)
(b)  The graph shows how the velocity of the cyclist changes with time.
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0] Complete the following sentence.
The velocity includes both the speed and the ........................ of the cyclist.
1)
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(i)  Why has the data for the cyclist been shown as a line graph instead of a bar
chart?

1)
(i) The diagrams show the horizontal forces acting on the cyclist at three different
speeds. The length of an arrow represents the size of the force.
Which one of the diagrams, A, B or C, represents the forces acting when the
cyclist is travelling at a constant 9 m/s?
Explain the reason for your choice.
3)

(Total 8 marks)
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Q7. (&) A person takes their dog for a walk.

The graph shows how the distance from their home changes with time.

Which part of the graph, A, B, C or D, shows them walking the fastest?

Write your answer in the box.

Give the reason for your answer.

)

(b)  During the walk, both the speed and the velocity of the person and the dog change.

How is velocity different from speed?

(1)
(Total 3 marks)
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Q8.A train travels from town A to town B.

Figure 1 shows the route taken by the train.
Figure 1 has been drawn to scale.

Figure 1

Train route

Town B

e

Scale
Town A
1 cm represents 5 km

(@) The distance the train travels between A and B is not the same as the displacement
of the train.

What is the difference between distance and displacement?

(1)
(b) Use Figure 1 to determine the displacement of the train in travelling from A to B.
Show how you obtain your answer.
Displacement = ..........ccccceieiiiiiiiin, km
Direction = ...
(2)
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(c) There are places on the journey where the train accelerates without
changing speed.

Explain how this can happen.

(2)

(d) Figure 2 shows how the velocity of the train changes with time as the train travels
along a straight section of the journey.

Figure 2
30

25

20+

Velocity
inmfs 15

101

0 100 200 300 400 500
Time in s

Estimate the distance travelled by the train along the section of the journey shown in

Figure 2.
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To gain full marks you must show how you worked out your answer.

(3)
(Total 8 marks)
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Q9. The diagram shows the velocity-time graph for an object over a 10 second period.
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(@) Use the graph to calculate the distance travelled by the object in 10 seconds.

Show clearly how you work out your answer.

()

(b)  Complete the distance-time graph for the object over the same 10 seconds.
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(Total 4 marks)
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