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Work, Energy and Power — 2018
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9702/11/M/J/18/No.14

A train of mass 3.3 x 10°kg is moving at a constant speed up a slope inclined at an angle of 0.64°
to the horizontal. The engine of the train is producing a useful output power of 14 MW.

Assume that there are no frictional forces opposing the motion of the train.

What is the speed of the train? /
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A cannon-ball of mass 3.50kg is fired at a speed of 22.0ms™" from a gun@ship at a height of
6.00 m above sea level.

The total energy of the cannon-ball is the sum of the gravitational pgéntial energy relative to the
surface of the sea and the kinetic energy. .

What is the total energy of the cannon-ball as it leaves @Jn? \/
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An aircraft travels at a constant VoK %f 90ms™' in horizontal flight. The diagram shows some
of the forces acting on the aircraft"
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The mass of the aircraft is 2000kg. furee foree_ -
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What is the power produ\?d by the thrust force?
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4.  9702/11/M/J/18/No.17
An electrical generator is started at time zero. The total electrical energy generated during the

first 5 seconds is shown in the graph.
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What is the maximum electrical power gener‘a}ed at any instant during these first 5 seconds?

A 10W B 13W é:/ 30W D 50W

5. 9702/12/M/J/18/No.16
In ‘normal driving conditions’, an electric car has a range of 150 km. This uses all of the 200 MJ of

energy stored in its batteries.

With the batteries initially fully charged, the car is driven 100 km in ‘normal driving conditions’. The
batteries are then recharged from a household electrical supply delivering a constant current of
13.0A at a potential difference of 230V.

What is the minimum time required to recharge the batteries?

_ ! _ &
A_/0.95 hours LED Kmm —> LeomT ( 4 - (223 Xle
>,
CE) 12.4 hours (6D Ern — ? | NS s S -
: | - M
C 18.6 hours L b ¢ i e Wi : = e, B2 S
(O Ewna
D 27.9 hours . 1 ( ( Ly Y
7 = e S
[ =NT¢E€E (
. [be » g3l
e - ( 2 6oo
v T — l’Z"l?;L\r}

e ( q.< ‘4: (l\ v 3

WWW.MEGALECTURE.COM 2

Page 2 of 8

WWW. yout ube. com neqgal ect ur e



what sapp: +92 323 509 4443, emmil: negal ecture@nuil . con

6. 9702/12/M/J/18/No.18

A steel sphere is dropped vertically onto a horizontal metal plate. The sphere hits the plate with

speed v, leaves it at speed v, and rebounds vertically to half of its original height. Ignore air
resistance.

Which expression gives the value of %?
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7. 9702/12/M/3/18/No.19 f
A car of mass 500kg is at rest at point X on a slope, as shown. O

The car's brakes are released and the car rolls down the slope w%’its engine switched off. At
point Y the car has moved through a vertical height of 30m ar@as a speed of 11ms™".

mass = 500kg 0&
speed = O0ms™! \

30m
speed = 11ms™

\/ed by frictional forces when the car moves from X to Y?
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8. 9702/13/M/J/18/No.14

Gas is trapped inside a cylinder by a piston of cross-sectional area A. The piston is not
frictionless.
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The gas is heated and this causes it to expand, pushing back the piston through distance r from
position P to position Q. The length of the gas column is then s.

Which expression represents the amount of work done by the gas against the atmosphere during
this expansion? R
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9. 9702/13/M/J/18/No.15

Water from a reservoir is fed to the turbine of a hydroelectric system at a rate of 510kgs™". The
reservoir is 280 m above the level of the turbine.

The electrical output from the generator driven by the turbine is a current of 205 A at a potential
difference of 5800 V.

What is the efficiency of the system? \/
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10. 9702/13/M/J/18/No.16

A ball is thrown vertically up into the air. It rises to the top of its path before beginning to fall
vertically downwards.

‘ top of path
A

C midpoint of path

ﬁ\

ﬁ starting position O®

Assume that the gravitational potential energy of the ball is zero at i arting position.
s 5 *
Which statement about the ball is not correct? @

A js it rises, its kinetic energy is transferred to gravita &I potential energy.
@ At the midpoint of its path, its gravitational 8Qt'ential energy is equal to its initial kinetic

energy. ()
C Atthe top of its path, its kinetic enerxi% @b

D Atthe top of its path, its total energyb'

)

11. 9702/13/M/J/18/No.17 &
A force of 1000N is needed toNift the hook of a crane at a constant velocity. The crane is then
used to lift a load of masg \0POkg at a constant velocity of 0.50ms™".

ss than its initial total energy.

What is the power to lift the hook and the load?
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12. 9702/12/F/M /18/No.14
A car of mass 1100kg is travelling at a constant speed of 15ms™" up a slope inclined at 10° to the
horizontal. The combined frictional forces acting on the car are directed down the slope and are

equal to % where W is the weight of the car.

What is the useful output power of the car’s engine?
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13. 9702/12/F/M /18/No.15
An old-fashioned 60 W lamp converts 95% of its energy supply into heat. A 4.0W modern lamp

has the same power output of light as the old-fashioned lamp.

What is the efficiency of the modern lamp? \/
A 50% B 6.7% ) 75% D 95%
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14. 9702/12/F/M /18/No.16
A bead is released from rest at point P and slides along a wire, as shown.

NOTTO
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40cm

—

The track loops around and forms a vertical circle of diameter 40cm. At point Q, the bead has a
speed of 1.4ms™".

Air resistance and friction on the wire are negligible. @
What is the height h from which the bead is \rﬂeased? ()O

AN
A 0.30m B 040m (C) 0.50m D 0.60m

15. 9702/12/F/M /18/No.17 %a

5 x 10*cm?® of fuel per hour to produce a useful power

A small diesel engine uses a vo
output of 40kW. It may be as hat 34 kJ of energy is transferred to the engine when it uses
1.0cm? of fuel.

Wflzy{ is the rate of tran Sm the engine of energy that is wasted?
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16. 9702/12/F/M /18/No.18
Two boxes X and Y have the same mass. Box X is lifted vertically through a height h by a force of
magnitude F.

Box Y is pulled along a slope by a force of the same magnitude to reach the same height, as
shown.

box X box Y

Which statement is correct?

A Both boxes gain the same amount of gravitational potential energy and the same amount of
Jvork is done by the two forces.
N\

@ ) Both boxes gain the same amount of gravitational potential energy but more work is done by
the force acting on box Y than by the force acting on box X.

C Box Y gains less gravitational potential energy than box X because the weight of box Y is
less than the weight of box X.

D Box Y gains more gravitational potential energy than box X as more work is done by the
force acting on box Y than by the force acting on box X.
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