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Q1.

The diagram shows a boat pulling a water skier.

(@) The arrow represents the force on the water produced by the engine propeller.
This force causes the boat to move.

Explain why.

)

(b) The boat accelerates at a constant rate in a straight line. This causes the velocity of the water
skier to increase from 4.0 m/s to 16.0 m/s in 8.0 seconds.

(i)  Calculate the acceleration of the water skier and give the unit.

Acceleration =

(3)
(i)  The water skier has a mass of 68 kg.

Calculate the resultant force acting on the water skier while accelerating.

Resultant force = N
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)

(i) Draw a ring around the correct answer to complete the sentence.

The force from the boat pulling the water skier forwards

less than

will be the same as the answer to part (b)(ii).

greater than

Give the reason for your answer.

2)
(Total 9 marks)

Q2.

(@ The diagram shows a car at position X.

The handbrake is released and the car rolls down the slope to Y.
The car continues to roll along a horizontal surface before stopping at Z.
The brakes have not been used during this time.

(i)  What type of energy does the car have at X?

(1)
(i)  What type of energy does the car have at Y?

1)

(b)  The graph shows how the velocity of the car changes with time between Y and Z.
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(©)

Velocity

()  Which feature of the graph represents the negative acceleration between Y and Z?

1)

(i)  Which feature of the graph represents the distance travelled between Y and Z?

1)

(i)  The car starts again at position X and rolls down the slope as before.
This time the brakes are applied lightly at Y until the car stops.

Draw on the graph another straight line to show the motion of the car between Y and Z.
&)

Three students carry out an investigation. The students put trolley D at position P on a slope.
They release the trolley. The trolley rolls down the slope and along the floor as shown in the
diagram.

L]
w

Floor

The students measure the distance from R at the bottom of the slope to S where the trolley
stops. They also measure the time taken for the trolley to travel the distance RS.
They repeat the investigation with another trolley, E.

Their results are shown in the table.

Distance RS | Time taken | Average velocity

Trolley in in in centimetres
centimetres seconds per second
D 65 2.1
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E 80 2.6

(i)

(ii)

Calculate the average velocity, in centimetres per second, between R and S for trolleys D
and E. Write your answers in the table.

(3)
Before the investigation, each student made a prediction.
. Student 1 predicted that the two trolleys would travel the same distance.
. Student 2 predicted that the average velocity of the two trolleys would be the same.
. Student 3 predicted that the negative acceleration of the two trolleys would be the
same.
Is each prediction correct?
Justify your answers.
(3)

(Total 12 marks)
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