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Q1.When two objects interact, they exert forces on each other.

(@) Which statement about the forces is correct?

Tick (v') one box.
Tick (V)

The forces are equal in size and act in the same direction.

The forces are unequal in size and act in the same direction.

The forces are equal in size and act in opposite directions.

The forces are unequal in size and act in opposite directions.

@

(b) A fisherman pulls a boat towards land.
The forces acting on the boat are shown in Diagram 1.

The fisherman exerts a force of 300 N on the boat.
The sea exerts a resistive force of 250 N on the boat.

Diagram 1

\

250N

(i)  Describe the motion of the boat.

................................................................................................................ o

(i)  When the boat reaches land, the resistive force increases to 300 N.
The fisherman continues to exert a force of 300 N.
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Describe the motion of the boat.

Tick (v') one box.

Accelerating to the right

Constant velocity to the right

Stationary

@

(i) Explain your answer to part (b)(ii).

)

(iv)  Another fisherman comes to help pull the boat. Each fisherman pulls with a
force of 300 N, as shown in Diagram 2.

Diagram 2 is drawn to scale.

Add to Diagram 2 to show the single force that has the same effect as the two
300 N forces.

Determine the value of this resultant force.

Diagram 2

N 300N

300N

Resultantforce = ......coovvveiiiiiiiiiiieeie N

(4)
(Total 10 marks)
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Q2.(a) Some students have designed and built an electric-powered go-kart. After testing, the
students decided to make changes to the design of their go-kart.

First design X Final design Y

The go-kart always had the same mass and used the same motor.

The change in shape from the first design (X) to the final design (YY) will affect the
top speed of the go-kart.

Explain why.

3

(b)  The final design go-kart, Y, is entered into a race.

The graph shows how the velocity of the go-kart changes during the first 40 seconds
of the race.

Page 4



Save My Exams! - The Home of Revision
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/

15

10 =
Velocity u AT

. i 1l e
in metres ]
per second —
5K
i
")
I
i

5 10 ‘1"5 20 25 30 35 40
Time in seconds

(i)  Use the graph to calculate the acceleration of the go-kart between points J
and K.

Give your answer to two significant figures.

Acceleration = .......ccccevviiiiiiiiiee e m/s?

&)

(i)  Use the graph to calculate the distance the go-kart travels between points J
and K.

DiStance = ....ccccccveeeeeeeeeee e m

2
(i)  What causes most of the resistive forces acting on the go-kart?

)

(Total 8 marks)
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Qs. (@) The diagram shows an aircraft and the horizontal forces acting on it as it moves
along a runway. The resultant force on the aircraft is zero.

()  What is meant by the term resultant force?

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

(i)  Describe the movement of the aircraft when the resultant force is zero.

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

The aircraft has a take-off mass of 320 000 kg. Each of the 4 engines can produce
a maximum force of 240 kN.

(b)

Calculate the maximum acceleration of the aircraft.

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

Acceleration = ......oooeeiii e
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3)
(c) Asthe aircraft moves along the runway to take off, its acceleration decreases even
though the force from the engines is constant.
Explain why.
(2)

(Total 7 marks)

Q4. The brick shown in the diagram is being pushed but it is not moving.
UPWARDS FORCE OF TABLE
/ hrck

PUSHING . tahle surface
FORCE T = p

FRICTION FRICTION

FCORCE WEIGHT FORCE

COF BRICKE

(@) The pushing force does not make the brick move. Explain why.

1)
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(b)  The weight of the brick does not make it move downwards. Explain why.

1)

(c) A bigger pushing force does make the brick slide across the table.
Write down one thing that the sliding brick will do to the surface of the table.

1)
(Total 3 marks)
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