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(a) A cyclist’s average power output when climbing a mountain is 280 W.
He completes the climb in 18 minutes. How much energy does he use?
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(a) State the principle of conservation of energy. 4)

In a pole-vaulting competition an athlete, whose centre of gravity is 1.1 m
above the ground, sprints from rest and reaches a maximum velocity of 9.2 ms™'
after 3.0 seconds. He maintains this velocity for 2.0 seconds before jumping.

Draw a velocity-time graph to illustrate the athlete’s horizontal motion.
Use your graph to calculate the distance travelled by the athlete before jumping. (12)

What is the maximum height above the ground that the athlete can raise
his centre of gravity? (12)

(acceleration due to gravity =9.8 ms )
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State Newton’s three laws of motion. )

Explain clearly the difference between weight and mass and calculate the weight of a mass
of 350 grams. )

A person of mass 72 kg stands on the floor of an elevator. Calculate the force the floor of
the elevator exerts on the person when

(1) the elevator is ascending with a uniform speed.
(i1) the elevator is descending with an acceleration of 2.5 ms™2. (18)

If the support cable snaps the elevator would be in free fall.
Show mathematically why the person would experience weightlessness. 9)

The astronauts on board the International Space station experience weightlessness even
though the value of the acceleration due to gravity at that altitude is approximately 8.7 ms2.
Explain how this is so and comment on how the prolonged experience of weightlessness can
cause problems for astronauts. (11)

(g =98ms™)
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(a) State the principle of conservation of energy.

A basketball of mass 600 g which was resting
on a hoop falls to the ground 3.05 m below.

What is the maximum kinetic energy of the
ball as it falls?

On bouncing from the ground the ball loses 6
joules of energy. What happens to the energy
lost by the ball?

Calculate the height of the first bounce of the
ball.

(acceleration due to gravity =9.8 m s °)
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