Q1. (&) The diagram shows two forces acting on an object.
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What is the resultant force acting on the object?

Tick (#") one box.

8 N to the right

8 N to the left

4 N to the right

4 N to the left
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(b) BASE jumpers jump from very high buildings and mountains for sport.

The diagram shows the forces acting on a BASE jumper in flight.
The BASE jumper is wearing a wingsuit.

()  Draw a ring around the correct answer in the box to complete each sentence.

The BASE jumper accelerates forwards when force A is | equal to

The BASE jumper falls with a constant speed when force C is

smaller than
force B.
bigger than
smaller than
equal to force D.
bigger than
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(i)  To land safely the BASE jumper opens a parachute.

Parachute

What effect does opening the parachute have on the speed of the falling BASE
jumper?

)
(Total 5 marks)

Q2. The diagram shows how the thinking distance and braking distance of a car add together to
give the stopping distance of the car.

Thinking Braking _ Stopping
distance distance - distance

(@) Use words from the box to complete the sentence.

distance energy force time

The stopping distance is found by adding the distance the car travels during the
driver's reaction ........ccccceevvcvvivee e iniiieeeens and the distance the car travels under the

braking ......cocveveveeviieeiee e .
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(b)  Which one of the following would not increase the thinking distance?

Tick (") one box.

The car driver being tired.

The car tyres being badly worn.

The car being driven faster.

(c) The graph shows how the braking distance of a car changes with the speed of the car.

The force applied to the car brakes does not change.
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(i)  What conclusion about braking distance can be made from the graph?

(i)  The graph is for a car driven on a dry road.

Draw a line on the graph to show what is likely to happen to the braking distance at

different speeds if the same car was driven on an icy road.

@)

@
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(d) Alocal council has reduced the speed limit from 30 miles per hour to 20 miles per hour on

a few roads. The reason for reducing the speed limit was to reduce the number of
accidents.

(i)  Alocal newspaper reported that a councillor said:

“It will be much safer because drivers can react much faster when driving at 20
miles per hour than when driving at 30 miles per hour.”

This statement is wrong. Why?

)
(i)  The local council must decide whether to introduce the lower speed limit on a lot
more roads.
What evidence should the local council collect to help make this decision?
(@)

(Total 9 marks)

Q3. 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.

@
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(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.

Use the correct equation from the Physics Equations Sheet.

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

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

Use the correct equation from the Physics Equations Sheet.

@)
(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.

)
(Total 9 marks)

Q4. A car has an oil leak. Every 5 seconds an oil drop falls from the bottom of the car onto the
road.

(80 What force causes the oil drop to fall towards the road?

@)
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(b) The diagram shows the spacing of the oil drops left on the road during part of a journey

A B
Describe the motion of the car as it moves from A to B.

3)
(c) When the brakes are applied, a braking force slows down and stops the car.
(i)  The size of the braking force affects the braking distance of the car.

State one other factor that affects the braking distance of the car.

@
(i) A braking force of 3 kN is used to slow down and stop the car in a distance of 25 m.
Calculate the work done by the brakes to stop the car and give the unit.

Use the correct equation from the Physics Equations Sheet.

®)
(Total 8 marks)
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