Q1.

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

Pins

Lane

Ball

The girl is trying to knock down the ten pins at the end of the bowling lane.
As the ball travels along the lane the velocity of the ball decreases.
(a) Velocity is a vector.

Which statement describes a vector?

Tick (v') one box.

Vectors have direction only.

Vectors have magnitude and direction.

Vectors have magnitude only.

(1)

(b) Why does the velocity of the ball decrease as the ball travels along the lane?

Tick (v') one box.

The force of gravity slows the ball
down.
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There are no forces acting on the ball.

There is a resultant force acting on the
ball.

(1)
(c) The ball travels along the lane at an average speed of 4.5 m/s
It takes the ball 4.0 seconds to travel the length of the lane.
Calculate the length of the lane.

Use the equation:

distance travelled = speed x time

Length of the lane = m

(2)

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

Force of
ball on pin

(d) Draw an arrow on the diagram above to show the force of the pin on the ball.
(2)

(e) The velocity of the pin changes from 0 to 12 m/s
It takes 0.15 seconds for the velocity to change.
Calculate the acceleration of the pin.

Use the equation:

change in velocity

acceleration = .
time taken
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Acceleration =

m/s?

() When the pin is struck it accelerates.
Complete the sentences.

Choose answers from the box.

Each answer can be used once, more than once, or not at all.

decreases increases stays the same

The displacement of the pin from the girl

The mass of the pin

The kinetic energy of the pin

Q2.
The diagram shows a gymnast on a piece of gymnastic equipment.

The equipment consists of two bars at different heights.

RN
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(@) The gymnast exerts a downward force on the bar.

What is the size of the upward force acting on the gymnast from the bar?

Tick (v') one box.
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It is greater than the downward force.

It is less than the downward force.

It is the same size as the downward
force.

(1)

(b)  Why is the weight of the gymnast represented by an arrow?

Tick (V') one box.

Weight is a constant.

Weight is a scalar.

Weight is a unit.

Weight is a vector.

(1)
(c) The diagram above shows the weight of the gymnast acting from a point.

What name is given to this point?

Tick (v') one box.

Centre of force

Centre of mass

Centre of tension

Centre of weight

(1)
(d) The gymnast has a mass of 45 kg

gravitational field strength = 9.8 N/kg

Calculate the weight of the gymnast.
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Use the equation:

weight = mass x gravitational field strength

Weight = N

(2)
(e) The gymnast swings from one bar to the other bar several times.

Describe how the gravitational potential energy store and the kinetic energy store of
the gymnast change as she moves between the bars.

(4)

(f)  Falling on the crash mat reduces the average deceleration of the gymnast compared
with falling on a hard surface.

Explain why reducing the deceleration is important to the gymnast.

(2)
(Total 11 marks)
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Mark schemes

Q1.
(@)

(e)

Q2.

vectors have magnitude and direction

there is a resultant force acting on the ball

length of lane = 4.5 x 4.0

length of lane = 18 (m)

arrow in opposite direction

arrow same length drawn from the ball

12-0
a= 0.15
a =80 (m/s?)
increases

stays the same

increases

it is the same size as the downward force

weight is a vector

centre of mass

an answer of 441 (N) scores 2 marks

W=45x%x9.8

W = 441 (N)
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allow 440 (N)

Level 2: Some logically linked reasons are given. There may also be a simple

judgement.
34

Level 1: Facts, events or processes are identified and simply stated but their

relevance is not clear.
1-2

No relevant content

Indicative content

. as height changes gravitational potential energy changes

. gravitational potential energy decreases when moving to the lower bar

. as speed changes kinetic energy changes

. kinetic energy increases when moving to the lower bar

. transfer from gravitational potential energy to kinetic energy as height
decreases

. the sum of the kinetic energy and gravitational potential energy is
constant

reduces the force exerted
ignore impact

the risk of injury to gymnast is reduced
allow so the gymnast does not get injured

(1]
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