Q1.

The figure below shows a stationary apple hanging from a tree.

The X marks the centre of mass of the apple.

(a) Draw two arrows on the figure above to show the forces acting on the apple.
(2)

(b) It takes 0.50 s for the apple to fall to the ground.
The initial velocity of the apple is 0 m/s

acceleration due to gravity = 9.8 m/s?

Calculate the distance fallen by the apple.

Use the Physics Equations Sheet.

Distance = m

(6)
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(c) Inpart(b) it was assumed that the acceleration was a constant 9.8 m/s?

Evaluate this assumption.

(4)
(Total 12 marks)

Q2.

The diagram below shows a girl bowling a ball along a ten-pin bowling lane.

Fins

Lane

Ball

The girl is trying to knock down the ten pins at the end of the bowling lane.
(a) Velocity is a vector quantity, speed is a scalar quantity.

Describe what is meant by a vector quantity and a scalar quantity.
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Vector quantity

Scalar quantity

(2)
(b) The bowling lane is horizontal.

Explain why the bowling ball decelerates as it travels along the lane.

(2)

The diagram below shows the bowling ball hitting one of the pins.

(c) Write down the equation that links mass (m), momentum (p) and velocity (v).

(1)
(d) The bowling ball has a velocity of 5.0 m/s when it hits the pin.
The momentum of the bowling ball is 26 kg m/s

Calculate the mass of the bowling ball.

Mass = kg

()

(e) Explain why the bowling ball slows down when it hits the pin.
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You should use ideas about momentum in your answer.

(3)
(Total 11 marks)
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Mark schemes

Q1.

(@)

two vertical arrows in opposite directions away from point X
allow if the upwards arrow starts from the stem
ignore any labels

both arrows the same length

dependent on MP1
Av
9.8=105
Av=9.8x0.5

final velocity = Av = 4.9 (m/s)

492-02=2%x98xs

allow a correct substitution of an incorrectly calculated value
of final velocity

49°
s=2x98
allow a correct rearrangement of an incorrectly calculated
value of final velocity
s=12m

allow 1.23 or 1.225
do not accept 1.22

allow a correct calculation using an incorrectly calculated
value of final velocity

as the apple falls / accelerates air resistance increases
allow there is air resistance acting on the apple as it falls

so resultant force decreases

so acceleration will decrease
MP3 dependent on MP1 or MP2 being awarded

acceleration will not be constant, so not a good assumption
MP4 dependent on MP1 or MP2 being awarded
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Q2.

OR
the apple only falls for a short time/distance (1)
air resistance is negligible (1)

so resultant force is constant (1)
MP3 dependent on MP1 or MP2 being awarded

therefore acceleration is constant, so good assumption (1)
MP4 dependent on MP1 or MP2 being awarded

(vector quantity) has magnitude and a direction

(scalar quantity) has magnitude only

resistive force acts on the ball
allow friction or air resistance

so (resultant) force in opposite direction to velocity
or

so work is done on the ball

momentum = mass x velocity

or

5.2 (kg)

momentum is conserved in the collision (assuming no external forces)

momentum of the pin increases

therefore the momentum of the ball must decrease.

if no other mark is awarded, allow 1 mark for
when the ball exerts a force on the pin, the pin
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exerts an equal and opposite force on the ball

(1]
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