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Max. Marks : 24 Marks Time : 24 Minutes

Q1.

(@) Every object has a centre of mass. What is meant by the centre of mass?

1)

(b)  The drawing shows a thin sheet of plastic. The sheet is 250 mm wide. Two holes, each with a
radius of 2 mm, have been drilled through the sheet.

O/ Hole A

Describe how you could use:

. a clamp and stand

. a steel rod 100 mm long and with a radius of | mm
. a weight on a thin piece of string (= a plumb line)
. a ruler

. a pen which will write on the plastic sheet

to find the centre of mass of the plastic sheet.

To gain full marks in this question you should write your ideas in good English. Put them into a
sensible order and use the correct scientific words.
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©)
(c) There is a trapdoor in the ceiling of a house.

The trapdoor weighs 44 N.
The drawing shows a side view of the trapdoor.

Catch
Centre of mass
of the trapdoor
- E

0] Complete the three spaces to give the equation which is used to calculate the turning
effect of a force.

Hinge (pivot)

Ceiling

| 0.4 m

= x perpendicular between
line of action and pivot

1)
(i)  Calculate the turning effect, about the hinge, due to the weight of the trapdoor.

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

Turning effect =
3
(Total 10 marks)

Q2.
(@) The arrows in the diagram represent the size and direction of the forces on a space shuttle,
fuel tank and booster rockets one second after launch. The longer the arrow the bigger the
force.

Thrust force
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Weight of shuttle, fuel tanks and
booster rockets plus air resistance

() Describe the upward motion of the space shuttle one second after launch.

(1)

(i) By the time it moves out of the Earth’s atmosphere, the total weight of the space shuttle,
fuel tank and booster rockets has decreased and so has the air resistance.

How does this change the motion of the space shuttle? (Assume the thrust force does
not change).

(1)
(b)  The space shuttle takes 9 minutes to reach its orbital velocity of 8100 m/s.

(i)  Write down the equation that links acceleration, change in velocity and time taken.

(1)

(i)  Calculate, in m/s?, the average acceleration of the space shuttle during the first
9 minutes of its flight. Show clearly how you work out your answer.

average acceleration = m/s

()

(i)  How is the velocity of an object different from the speed of an object?

1)
(Total 6 marks)

Q3.

(@) Achair lift carries two skiers, Greg and Jill, to the top of a ski slope. Greg weighs 700 N and Jill
weighs 500 N.
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(b)

()

(i)  Write down the equation that links distance moved, force applied and work done.

(1)

(i)  Calculate the work done to lift Greg and Jill through a vertical height of 200 m. Show

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

work done =

3)
The chair takes 5 minutes to move from the bottom to the top of the ski slope.

Calculate the power required to lift Greg and Jill to the top of the ski slope. Show clearly how
you work out your answer.

power = watts

2)
The chair lift is driven by an electric motor.

(i)  Why would the power output of the electric motor need to be larger than your answer to
part (b)?

1)
(i)  Complete the following sentence.

When the ski lift is working energy supplied to the motor
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is usefully transferred as gravitational energy.

(1)
(Total 8 marks)
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