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ENERGY PAST PAPERS QUESTIONS OCRA LEVEL YEAR1

1.

(a) State the principle of conservation of energy.

Fig. 5.1

When the ball is released from P, it describes a circular path. The ball has a maximum speed
v at the bottom of its swing. The vertical distance between P and bottom of the swing is h. The
mass of the ball is m.

(i) Write the equations for the change in gravitational potential energy, E,, of the ball as
it drops through the height h and for the kinetic energy, E,, of the ball at the bottom of
its swing when travelling at speed v.
E,=
E = [1]

(ii) Use the principle of conservation of energy to derive an equation for the speed v. Assume
that there are no energy losses due to air resistance.

”
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(d) Some countries in the world have frequent thunderstorms. A group of scientists plan to use
the energy from the falling rain to generate electricity. A typical thunderstorm deposits rain to
a depth of 1.2 x 10-2m over a surface area of 2.0 x 10’ m? during a time of 900s. The rain
falls from an average height of 2.5 x 10°m. The density of rainwater is 1.0 x 103kgm™3. About
30% of the gravitational potential energy of the rain can be converted into electrical energy at
the ground.

(i) Show that the total mass of water deposited in 900 s is 2.4 x 10%kg.

(2]
(if) Hence show that the average electrical power available from this thunderstorm is about
2 GW.
3]
(iif) Suggest one problem with this scheme of energy production.
...................................................................................................................................... [1]
[Total: 11]
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2.

(a) Write a word equation for kinetic energy.
kinetic energy =
[1]
(b) A bullet of mass 3.0 x 10~2kg is fired at a sheet of plastic of thickness 0.015m. The bullet
;Et::jhe plastic with a speed of 200ms~! and emerges from the other side with a speed of

Calculate

(i) the loss of kinetic energy of the bullet as it passes through the plastic

loss of kinetic nergy = ........c.cccovvveviiniiieiinsecesinnsees o [3]

(if) the average frictional force exerted by the plastic on the bullet.

frictional force = .......ccccveiviiiccinisrisseeieinen. N [2]

[Total: 6]
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(a) State the principle of conservation of energy.

.............................................................................................................................................. 1]
(b) Define work done by a force and state its unit.
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(3 51| ARV [3]

(c) Fig.2.1 shows a crater on the surface of the Earth.

Fig. 2.1

The crater was formed by a meteor impact about 50,000 years ago. The meteor was estimated
to have a mass of 3.0 x 108kg with an initial kinetic energy of 8.4 x 10" just before impact.

(i) State one major energy transformation that took place during the impact of the meteor
with the Earth.
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(ii) Show that the initial impact speed of the meteor was about 2.0 x 104*ms™".

[2

(iii) The crater is about 200m deep. Estimate the average force acting on the meteor during
the impact.

fOrCe = oo N [3]

[Total: 10]
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