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Work, Energy and Power
(Past Year Topical Questions 2010-2015)

May/June 2010 (11)

15 A force of 1000 M is needed o ift the hook of a crane al a steady velocily. The crane is then used
to lift & load of mass 1000kg at a velocity of 0.50ms™".

How much of the power developed by the motor of the crane is used in ifling the ook and the
load? Assume that the acceleration of free fall g is equal to 10ms ™.

A 5.0EW B 55kEW C 20kwW D 22kW

16 A constant force F, acting on a car of mass m, moves the car up the slope through a distance 5 at
constant vetocity v. The angle of the slope o the horizontal i o

Which expression gives the efficiency of the procass?

mgs sina my mv? mg sina
R Y| T ¢ o w =
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May/June 2010 (12)

15 A constant force F, acting on a car of mass m, moves the car up the siope through a distance s at
constant velocity v. The angle of the slope 1o the horizontal is a.

Which expression gives the efficiency of the process?

A m%?nq B mv c QV’ D [pg sin a

Fs 2Fs »

16 A force of 1000N is needed to lift the hook of a crane at a steady velocity. The crane is then used
to lift a load of mass 1000kg at a valocity of 0.50ms ",

How much of the power developed by the motor of the crane ks used in lifting the hock and the
load? Assume that the acceleration of free fall g is equal to 10ms™.

A 5.0kwW B 55kW C Z0kwW D 22kW

October/November 2010 (11)

16 Whal is the intemal energy of a system?
the amount of haat supplied io the system

the energy of the aloms of the systam
the total kinetic anargy of the systém

=N T < I

the total potential energy of the system

+6018 - 375 2833 www.chempraxis.com.my



P
RHEMPRHHIE
U

LimYC

17 A steam lurbing is used to drive a generator. The input power (o the turbine is Py and the output
power Pa. The power lass in the turbine is Py, as shown balow.

input power F,

oulput power P,

e

turbing

|

power loss P,

.
c

What is the efficiency of the turbine?
|
Pl:l-

P

B EFI

a 3
Pl:l

generator

Ca

18 The diagram shows a lift system in which the elevator (mass my) is partly counterbalanced by a

heavy weighl (mass m.).

S
o

_.motar

Al what rate does the molor provide energy o the sysiem when the elevator is rising al a steady

spead v7T (g = acceleration of frea fall)

o 0O @ »

[y = mghgv
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21 The graph shows how force depends on extension for a cerlain spring.

10,07
FIN

8.0

6.0

4.0

2.0

0.0 1 1 T T 1
i 10 20 a0 40 50

axtension ! mm

What is the enargy siored in the spring when the exension i 30 mm?

A 0.095J B 0134 c 0254 D 095

October/November 2010 (12)

14 A box of weight 200 N is pushed so that it moves at a steady speed along a ramp, through a
height of 1.5m. The ramp makes an angle of 30° with the ground. The frictional force on the box
is 150N while the box is moving.

200N

What is the work done by the person?
A 150J B 300J C 450J D 750J

+6018 - 375 2833 www.chempraxis.com.my
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15 A raindrop of mass o s falling vertically throwgh the air with a steady speed v. The raindrop
experances a retarding force kv due to the air, where k is 8 constant. The acceleration of free fall
is g.

Which expression gives the kinelic energy of the raindrop?
r 3.2
m e mg
A r B 2k?

K* 2K

c

16 The kinetic energy of a vehicle of mass 1000 kg Is 4.5 = 10°J. It is stopped by applying a constant
braking force of GO00OMN,

What is its stopping distance?

A 3ATm B TS5m C 150m D 300m

17 What are units of work, energy and power?

weork energy power
A J Nm J
B Jg™' J Js'
c MNm Nm L ()
o MNm Ui L)

20 The pressure al sea level is approximately 100 000 Pa. The density of sea water is 1030kgm™.
What is the approximate pressure 80 m below the surface of the sea?

A 100 000 Pa B 180 000Pa C BOOODOPa 0 900 000Pa

May/June 2011 (11)

14 A steel sphere is dropped verically onio a horizontal metal plate, The sphere hils the plate with a
speed v, leaves il 81 a speed v, and rebounds vertically to half of its original height,

Which expression gives the value of E ?

1 1 1
AL B 1 S = D 1=t
2 2 vz

=
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15 A block of mass 2. 0kg is released from rest on a slopa. |t travels 7.0m down the slope and falls a
vertical distance of 3.0m. The block experiences a frictional force parallel to the slope of 5.0M.

20kg

What is the speed of the block after falling this distance?
A 49ms’ B 66ms’ C 86ms’ D 10.1ms™

16 A man has a mass of 80kg. He ties himself to one and of a rope which passes over a single fixed
pulley, He pulls on the other end of the rope to Iift himsalf up at an average speed of S0cms ™,

What iz the average uselul power al which he i working?
A 40W B 030kW G 4.0kW D 39kW

17 A body travelling with a speed of 10ms" has kinelic energy 1500.J
If the speed of the body is increased to 40ms ™', what is its new kinetic energy?
A 45000 B G000 C 24 000 D 13500004

+6018 - 375 2833 www.chempraxis.com.my
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18 An alectrc motor produces 120W of useful mechanical output power. The efficiency of the matar
is B0 %.

Which row is correct?

elactrical powar | waste heal power
input /W output /W
A 72 48
B 192 72
c 200 72
D 200 BO

19 A hammer with 10J of Kinetic energy hits a nail and pushes it 5.0 mm into a plank.
Both the hammer and nail come to rest after the collision.
What is the average forca that acts on tha nail while it moves the 5.0mm?
A 0.050MN B 20N C S0N O 2000N

20 The diagram shows bwo vessels, P and Q, both with sides inclined at 45°,

wvassal P vassal O

Vessel P lapers outwards and vessel Q tapers inwards, as shown,

Bath vessels contain a liquid. The depth of the liguid in the vessels is the same. The Bquid in
vassel P is hwice as densa as the liguid in vessal Q.

pressure due to the liquid on the base of P,

pressure dus o the liquid on the base of Q

A2
1

What is the rafio

-
1

B c

vl =
B | b
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21 Two solid substances P and O have atoms of mass My and M respectivaly. They have me: and ng
atoms per unit volume,

The dansity of P is grealer than the density of Q.

What must be correct?
A Ma>M;

B rme>ng

C  Mans>Mgng

Me ., Mg
Ap  Ap

October/November 2011 (11)

16 The diagram shows a particle X, with kinetic anergy &, aboul to collide with a stationary particle ¥
Bolh particles have the same mass.

€9 D
After colliding, X and Y travel onwards together as a single larger particle.
How much kinetic energy is lost in the collision?
A O B B c & p 35

17 The firsl column in tha table gives four examples of work baing done. Tha second column gwes
more detall of the action

Which row is not comect?

example detail
A a gifl dives from a diving work is done by the girl
board inte a swimming pocl against gravity as she falis

B a man pushes a car work is done by the

along a level road man against friction
C an eleciron is accalerated towards work is done on the eleciron

a positively-charged plate by the electric field of the plate

¥ a pision is pushed outwards waork is dona on the

as a gas expands atmosphera by the gas

8
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18 A trolley runs from P to Q along a track. Al Q ils polential energy is 50kJ less than at P.
trolley . ==

At P, the kingtic energy of the trofley is 5kJ. Between P and Q, the work the trolley does against
friction is 10kJ.

What is the kinetic enargy of the trolley at Q7
A 35kJ B 45kl C 55kJ D ESkJ

18 An eleciric motor is required to produce 120W of mechanical oulpul power. The efficiency of the
modar 15 80 Y.

Which row is correct?

electrical power | wasie heat oulput
imput fo molor MW from motor /W

A 120 24
B 120 G
c 150 aa
D 120 120

+6018 - 375 2833 www.chempraxis.com.my
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October/November 2011 (12)

15 When a horizonial force F is applied to a frictionless trelley over a distance 5, the kinelic energy
of the trolley changes from 4.J o 84,

If & force of 2F is applied to the irolley over a distance of 25, what will the orfginal kinetic energy
of 4 J become?

A 16J B 204 c 3zl D 644

16 The kinetic energy of a vehicla of mass 1000 kg is 4.5 = 10° ). It is braked with a total constant
braking force of G000 N.

What will b its slopping distanca?
A 3Tm B T5m C 150m D 300m

17 In many old-style filament lamps, as much as 92 J of energy is emitted as thermal energy for
every 8J of energy emitted as light.

What is the efficiency of the lamp, as the perceniage of electrical energy converted to light
energy?

A 8% B 9% C 91% D 92%

May/June 2012 (11)

16 A concrete cube of side 0.60m and uniform density 2.0 = 10" kg m™ is lifted 5.0m vertically by a
Crang.

What is the change in potental energy of the cube’?
A 22kJ B Z1kJ C 59k D 450kJ

17 The force resisting the motion of a car is taken as being proportional 1o the square of the car's
speed. The magnitude of the force at a speed of 20ms™ is BOON.

What effeclive power s required from the car's engine 1o maintain a steady speed of 40ms™'7
A EZEW B B4kW C 12BKW D 512kW

10
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18 The dala below are taken from a test of a petrod angine for a molor car.
peowar ouiput 150 kW
fuel consumption 20 litres per hour

energy content of fuel 40 MJ piar kitre

Which expression will evaluate the efficiancy of the engine?

40 %10° »20 » B0 = B0

B 150 =107 = 60 = 60
20 = 40 = 10"
¢ 150 = 10" = 40 = 10" %20
Bl = B0
150 = 10°
p _150x10%x20

40 =107 = 60 = 60

19 What is the internal energy of an object?
A |tisthe emergy associaled with the object’'s movemeant through space,
B Iis the energy associated with the random movemeant of the molecules in the object
G Iltis the energy due o the attractions between the molecules in the object.
D Ifis the sum of all the microscopic potential and kinetic energies of the molecules in the

object.

May/June 2012 (12)

17 Initially, four identical uniform blocks, each of mass m and thickness h, are spread on a table.

th o}

How much work is done on the blocks in stacking them on lop of anae anothar?

A 3Imgh B G&mgh C Bmgh D 10mgh

11
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18 The diagram shows the design of a water wheel which drives a generator 10 produce electrical
energy. The flow rate of the water is 200 kg s™'. The generator supplies a current of 32 A at a
voltage of 230V.

wate(

-

Ignoring any changes in kinetic energy of the water, what is the efficiency of the system?
A 14% B 16% C 22% D 47%

18 A car engine exers an average force of 500N in moving the car 1,.0km in 2005,
What is the average power developed by the engne?

A 25W B 25kW C 100kW O 100w

May/June 2012 (13)

16 The forca resksting the mation of a car is taken as being proportionad to e square of the car's
speead. Tha magnitude of the force at a speed of 20ms™' is BOOM.

What effective power is required from the car's engine to maintain a steady speed of 40ms™"7?
A 3ZEW B G4kW C 12BEW O 512kwW

17 A concrefe cube of side 0.60 m and uniform density 2.0 = 107 kgm™ is lifted 5.0m vertically by a
crane.

What s the change in potential energy of the cube?
A 22k B 21kJ C 59kl D 450k

12
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18 The data below are laken from a test of a patrel angine for @ molor car.

power cutput 150 KW
fual consumption 20 litrés per hour
enerngy content of feel 40 MJ par litre

Which expression will evaluate the efficiency of the engine?

i 180=10%
40x10" « 20 =60 = 60
B 150 =107 < 60 = 60
20= 40 = 10°
& 150 = 10% « 40« 10% %20
' B0 = 60 :
- a3
p _150x10°x20

40= 10" = BO = GO

October/November 2012 (11)

18 The kinetic enargy of a particle is increasad by a faclor of 4,

By what factor doas ils spaed incraasa’?
A 2 B 4 cC & D 16

18 A piston in & gas supply pump has an area of 600 cm® and it moves a distance of 40 cm during
one siroke, The purmp moves the gas against a fixed pressure of 5000 Pa.
How much waork is dona by the piston during one stroke?
A 1.2x=10°) B 12=10') c 12«18 D 1.2x10%
20 A railway engine accelerates a train of total mass 800 tonnes (1 tonne = 1000 kg) from rest o a

spead of 50ms .

How much work must be done on the irain 1o reach this speed?

A 1.0=10% B 20x10° c 1.0x=10% D 20x10°)

13
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21 Water from a reservoir is fed to the turbine of a hydroelectric system at a rate of 500kgs™'. The
reservoir is 300m above the level of the turbine.

The electrical output from the generator driven by the turbine is 200 A at a potential difference of
&000Y

What is the efficiency of the system?

A B0% B 82% C B0% D 82%

October/November 2012 (12)

19 A piston in a gas supply pump has an area of 500 cm® and it moves a distance of 30 cm during
one stroke.

Tha pump maves the gas against a fixed pressure of 4000 Fa.
How much work is done by the piston during one stroke?
A B0J B 60=x10% C 6.0x10°) D 60x=10"J
20 A raitway engine accelerates a train of total mass 1200 tonnes (1 lonne = 1000 kg) from rest 1o a
speed of 7Sms™".
How much useful work must be done on the train to reach this speed?
A 1.7x100 B 34x10°0 € 17x10") D 34x10%)

21 A crane is being used to lift containers off a ship. One container has a mass of 14 000 kg and is
being lifted vertically with a speed of 3.2ms™".

The electric motor being used to supply the power to lift the confainer is using a current of 2404
al a potential difference of 2200%.

What is the efficiency of the system?
A B1% B B5% C 48% D 8%

14
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22 Traing supply coal 1o a power station, The table below gives quantities describing the cperation of

the power station.
symbaol it
power station oulpul P )
number of lrains per day M
mass of coal on a train M kg
aenargy from 1kg of coal J J
number of seconds in one day a3

Which expression gives the efficiency of the power station?

A PS5 B FSN c NMJ p NM
N MJ Ps PsJ

October/November 2012 (13)

19 A piston in a gas supply pump has an area of 400 cm” and it moves a distance of 25 cm during
o stroka.

The pump moves the gas againsi a fiwed pressure of 3000 Pa.
How much wark is done by the pistan during ane siroka?
A 304 B 3.0x10%) C 20x10%) D 3.0x10"J

20 A transformer has the following input and output.

| oot | o
Ingut 11000 28
| oulput 240 1200
What i the efficiency of the ransformer?
A 054 % B 1.0% c 1% D 9%

15
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21 Tha diagram shows a hydroelactric power slation,

The resemvoir is inked to the turbines by & pipe of uniform cross-gectional area. Water flows fram
the reseroir, through the pipe and through the turbines at a constant rate.

\

I;:rhina housa

¥YWhich statemeni about the change of energy of the water as it mowves from X io Y |s comect?
A |t gains bath gravitational polantial eanergy and kinelic anergy.

B Itioses gravilational podential energy and gains elastic polential energy,

G loses gravitational polential energy and gains kinetlc enengy.

D itloses both elastic polential energy and gravilational potential eneqgy.

16
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May/June 2013 (11)

17 A solid rubber ball has a diameter of 8.0cm. It is released from rest with the top of the ball 30 cm
above a horizontal surface, It falls vertically and then bounces back up so that the maximum
height reached by the top of the ball is 45cm, as shown.

?80
60

© } a0
T»

if the kinetic energy of the ball is 0.75J just before it strikes the surface, what is its kinetic energy
just after it leaves the surface?

A 036J B 039J C 040J D 042)

18 A wind turbing has blades thal sweep an area of 2000m®, Il converts the power avallable in the
wind to electrical power with an efficeency of 50%.

What is the electrical power generated if the wind speed is 10ms™'? (The density of air is
1.3kgm™)

A 130RW B &50kW C  1300kW D 2600kW
18 The diagram shows a wheel of circumference 0.30 m. A rope is fastened at one end to a force
meter, The rope passes over the wheel and supports a freely hanging load of 100N The wheel is

driven by an electric mabor at a constant rate of 50 revolutions per second,

When the wheel i= fuming at this rate, the force meter reads 20N,

17
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wheel of
-~ circumference 0.30m

load 100N

force
meter - -
=20
15
|

=10
=]
-0

e

What is the output power of tha motor?

A 03EW B 12KW c

May/June 2013 (12)

15 A ball is thrown vertically upwards,

1.8KW

D 3.8EW

Neglecting air resistanca, which statement is comact?

A The kinetic energy of the ball is greates! al the greatles! haight attained,

B By the principle of conservation of 2nergy, the iotal energy of the ball is constant throughout

its motion.

C By the principle of conservation of momentum, the momentuem of the ball is constant

thrawghout its moation,

O The polential energy of the ball increases undloomly with time during its ascent.

16

A bow of mass 4005 shoots an amow of mass 1204 vertically upwards. Tha potential anergy

stored in the bBow just before relaase is B0J. The system has an efficiency of 28%.

What is tha height reached by the amow when air resistancs is neglecled?

A 4m B 19m c

187Tm

D 243m

18
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17 A frain on a mountain railway iz carrying 200 people of average mass T0kg up a slope at an
angle of 30° to the horizontal and at a speed of 6.0ms™", The train itself has a mass of B0000kg.

The percentage of the power from the engine which is used to raise the passengers and the frain
is 40%.

What is the power of the anging?
A 101 MW B 28MW C BGaMW D 14MW

18 A gas is enclosed inside a cylinder which is fitted with a frictionless piston,

ILIIII
o )L -t
heat gas g .
X % B
g— |-

—

V.
Initialty, the gas has a volume Vi and s in equilfbnum with an axtemnal pressure p. Tha gas is

then heated slowly s0 that it expands, pushing the piston back until the wolume of the gas has
increased to Vs

How much work is done by the gas during this expansion?

A pivi=Vy) B %p{h&--h‘-] C piVvi+ W) o] %p{'l-";-*l-";.]-

May/June 2013 (13)

14 A ball of mass m is thrown up to height b in air with an initial velocity v, as shown.

P i o T
Alr resistance is considered negligible. The acceleration of free fall is g.
What is the total work done by the gravitational force on the ball during s flight from P 1o QF
A zero B lamv’ C mgh D 2mgh

19
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16 The diagram shows an arrangement used to find the ouput power of an eleciric motor

The wheal attached to the motor's axle has a circumferance of 0.5 m and the bell which passes
over it is stationary when the weaighis have thae values shown,

rnodor

If the wheel is making 20 revolutions. par second, what is the output power of the molor?
A 300W B SsO00W C BO0W D TOOW

October/November 2013 (11)

17 The diagram shows a barrel of weight 1.0 « 10°N on a frictionless slope inclined at 30° 1o the
horizonial,

force of slops
on bamel o,

A, forcn s applied to the barred to mowve it up the slope al constant speed. The forcs i3 paralial o
the slope.

What is the work dona in moving the barmel a distance of 5.0m up the slopa?

A 25=10'J B 43x10%) C 50x10'4 D 1.0=10%

20
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18 A car travelling on a level road at a steady 20ms™' against a constant resistive force develops a
power of 40 kWY,

What iz the magnitude of the resistive foroa?
A 200N B 800N C 2000N D 4000MN

18 A turbine at a hydroelectnc power slation is situated 30 m balow the level of the surface of a large
lake. The water passes through the turbine at a rate of 340m” per minute.
The overall efficiency of the lurbine and generator system is 90%.

What is the output power of the power station? (The density of water is 1000kgm ")
A DASMW B 15MW C 1.7MW D 90MW

October/November 2013 (12)

17 The diagram shows a barral of weight 1.0 = 10°N on a fricfionless slope inclined at 30° to the
horizontal.

force of slope
on bamrel

farce

A force is applied to the barrel fo move it up the slope al constant speed. The farce is paralled to
the slope,

What is the work done in moving the barred a distance of 5.0m up the slopa?
A 25x=10%) B 43=10% C 50=10% D 1.0x10%

18 A car travelling on a level road al a steady 20ms™" against a constant resistive force devalops a
power of 40RW.

What is the magnilude of the resistive forca?

A  Z0ON B B0ON C Z000N D 4000M

21
+6018 - 375 2833 www.chempraxis.com.my



N,
RHEHF’RHHIE
\ -
LimYC

19 A twrbine at a hydroeleciric power station i siiuated 30m below the level of the surface of a large
lake. The waler passes through the turbine at a rate of 340m” per minule.

Thea overall efficiency of tha turbine and generalor system is B0%._

What is the output power of the power station? (The density of water is 1000kgm™.)
& 015MW B 1.5NMW C  1.TMW D 90w

October/November 2013 (13)

17 The pump of a water pumping system uses 2 0kW of electrical power when raising water, The
pumping system lifts 16 kg of water per second through a vertical height of 7.0m.

What is the efficiency of the pumping system?
A 18% B 56% G 27% D 55%

18 A body travelling with a speed of 20ms™" has kinetic enangy ..
If the speed of the body is increased to B0ms ', whal is its new kinetic energy?

A 4E B B8E & 12E D 16E:

19 An electrical generator is started at time zero. The total elecirical energy generated during the
first 5 seconds is shown in the graph,

5IJ-|
enargylJ S |
[
30+ |
I
2']'_ _-|_.- ' S PR W
10+
I:I' I 1 1
1] 3 4 5]
timals

What iz the maxkimum electrical power generated at any instant during these first 5 seconds?
A 10W B 13W Cc 30w D S0W

22
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May/June 2014 (11)

14 What is the average power outpul of a kaser that can deliver 0.20J of energy in 10ns7
A 2nW B 20mwW C  200kW D 206V

15 A waight W hangs from a trolley that runs along a rail. The trolley moves horzontally through a
distance p and simullanecusly raises the waight through a height g.

treday

rail Q)

X
wesight W >

As A result, the weight mowves through a distance r from X to Y. It siarts and finishes at rest.
How much work is done on the weight during this process?

A Wp B Wp+qg) c Wy D Wr

16 The engine of & car exerts a force of G00M in moving the car 1.0km in 1580 seconds.

What is the average oulpul power of the engine?

A 4.0W B 4.0kW G S0kW D S0MW

23
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May/June 2014 (12)

14 A mass al peint X inside a uniform gravitational field experiences a gravitational force of 0.200M,
it has 1.00J of gravitational potential energy.

W

30 em

F i
= uniform
ﬁnm - gravitational
/ < fied

v

The mass is then moved to point Y,
What s ils new gravitalional potential energy?
A 0.490J B 0544 C 1.06J o 1.10J

24
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15 A small mass is placed al point P on the inside surface of a smooth hemisphare. i is then
released from rest. Whan it reaches the lowest point T, its speed is 4.0ms™.

The diagram (not to scale) shows the speed of the mass at other points Q, R and 5 as il shdes
down. Alr resistance s neghigible,

amoath
hemisphera

Thea mass loses polantial energy E in falling from P 1o T.

E
At which point has the mass lost potential energy = 7

A O
B R
c 5
i ]

none of thasa

25
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To drive the escalator against the forces of friction when there are no passengers requires a
power of 2.0kW,

The escalator is used by passengers of average mass 60kg and the power to owercome friction
remains constani.

How much power is required to drive the escalalor when it is carmying 20 passengers and is
travelling at 0.75ms"7

A A4KEW B &64&W C BBk D 10.BEW

26
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14 A uniform solid cuboid of concrete of dimensions 0.50m = 1.20m = 0.40m and waight 4000N
rests on a flat surface with the 1.20m edge vertical as shown in diagram 1.

0.40m :
“-..f" _.--"'.-..

i

1.20m

: o

—-——e
0.50m

diagram 1

ﬂ.-qﬂﬂ"lfj

- 050m_J.

8

L

1.20m

diagram 2

What 5 the nunimem energy requingd 1o roll the cubold through 907 o the posiion shown n
diagram 2 with the 0.50m aedga verlical?

A 200 B 4004

C 14004

D 2e00J

16 An electric motor has an input power P, useful culput power P, and efficiency g,

inputl power _ | etectnc mator aulpul povear
4 of efficiency n A4
L
power lost
How much powar is lost by the maotor?
y
A P B (1 1]F‘., € P D [1-1JP.,
i A
27
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13 A mass atiached to the lower end of a spring bounces up and down.

Al which points in the path of the mass do the gravilational podential energy of the mass (GPE),
the elastic potential energy in the spring (EPE) and the kinetic energy of the mass (KE) have their

highest values?
GPE EPE KE
A | bottom | middle top

B bottom top middia

C top boftom middie
s} top bottam top

14 A mass m is situated in a uniform gravitational field.

gravitaticnal

Pe *Q field lines

When the mass moves through a displacemen! x, from P le Q, it loses an amount of potential

amargy E.
Which row correctly specifies the magnifude and the direction of the acceleration due to gravity in
this field?
magnitude direction
E
E
8 mx pre
E
c 3 *
E
D % —

+6018 -375 2833
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15 A small electric motor is mounted on a bench, as shown. The motor is connected to a 6.0V
supply and the current in the motor is 0,504, The motor is 50% efficlent,

mabor

|
7,

[] 2000

B ———

¥What s the time taken to kit 8 mass of 200g wp throwgh a height of 30cm?
A 059s B 0855 C 12s O 27s

16 A projectile is launched at 45” to the horizontal with initial kinetic energy E.

Assuming air resistance 1o be negligible, what will be the kinetic energy of the projectile when it
reaches its highest point?

A 050E B O0OTE C 0A8TE D E

October/November 2014 (13)

17 A box of waight 208 |5 released from rest on a ramp thal is at an angle of 30° to the horizontal,
The box slides down the ramp so that it falls through a verical distance of 8.0m. A constant
frictional force af 10N acts on the box while it is moving.

a.0m

Whalt iz the kinetic enargy of the box afler falling through this distance?
A 804 B 1604 C  240J D 4004
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19 A van driver adjusts the force on a van's brakes so that the van travels 8l constant spead down a
hill fram P to Q.

Q

Tha magnitude of the change in the van's kinetic emergy 5 AE,. Tha magnitudea of the changsa in
its gravitational potential energy is AE,,

Which statement is correct?
AE, = AE,

AE, = AE,

AE, > AE, >0

AE, =D

2 O @ ®»

May/June 2015 (11)

18 The diagram shows a pump called a hydraukc ram,

M
'ilﬁ ——small high tank

. to be filled
large reservoir (lake) 4 lift

height
bang mnclined g

pump-— \%\:“"‘“

In ane such pump the long approach pipe holds 500 kg of water. A valve shuls when the speed of
this water reaches 2.0ms™" and the kinetic energy of this water is usad to lift a small quantity of
water by a height of 15m.

The efficiency of the pumg is 10%.

Which mass of water could be lifted 15m?

A 0.15kg B 0.68kg C 15kg D 68kg
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19 A CONVENor belt s driven at velocty v by a motor, Sand drops vertically on to the belt at a rate of
mkgs™,

What is tha additional power neaded 1o keep the conveyor balt moving at a steady spead whan
the sand starts to fall on it

A lmv B mv c lm o

May/June 2015 (12)

15 A uniform solid block has weight 500N, width 0.4 m and height 0.6 m. The block rests on the edge
of a step of depth 0.8m, as shown.

0.4 m
-
0.6m
S i

A L]
o

0.8m /‘IE""""'""':
l: 1 0.4m
-r"L..-._ e _E
oA I

The block 5 knocked over the edge of the step and rotates through 90° before coming to rest with
the 0.8 m edge horizontal.

What is the change in gravitational potential energy of the block?
A 300J B 400J C  450J D 550J
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16 The diagram shows a hydroalectric power station.

The resenvolr s linked to the iurbines by a pipe of uniform cross-sectional area,

\ - reservolr

1_urbine house

Water flows from X to Y at constant speed. Which statement about the change of energy of the
water as it movas from X to ¥ is cormact?

A It gains both gravitational potential energy and kinetic energy.

B Illoses both elastic potential energy and kKinelic energy.

G Itipses both elastic polential energy and gravitational potential energy,
D Iloses gravilational polential energy and gains elastic polential anergy.

17 A fishenman lifts a fish of mass 2309 from rest throwgh a verlical height of 1.8m. The fish gains a
speed of 1.1ms™,
What is the energy gained by the fish?
A 015J B 43J C 44J) D 46J

18 Water from a reservoir is fed to the turbine of a hydroelectric system at a rate of 500kgs™". The
reservoir s 300 m abave the level of the turbine.

The ebecirical oulpul from the generalor driven by the turbine is Z00 A at a potential difference of
E0O0Y,

What is the efficiency of the system’?
A  B.0% B 82% C B0 D B2%
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17 The gas in an engine does work on a piston of cross-sectional area 80cm’. The pressure on the

18

19

piston has a constant value of 4.6 x 10°Pa.

25¢cm

............

force of gas
: pushing piston
final position initial position
of piston of piston

How much work is done by the gas on the piston when it moves through a distance of 25cm?
A 92x10°) B 92x10') C 92x10% D 92x10%
A loaded aeroplane has a total mass of 1.2 = 10° kg while climbing after take-off. It climbs at an

angle of 23 to the horzontal with a speed of 50ms™". What is tha rate at which it is gaining
polantial energy at this ime?

2.3 x10%)5"
25« 10008

23x 10 Js5™"

o 0o @ P

25 210" Js™"

When a horizontal force F is applied to a frictionless trolley over a distance s, the kinetic energy
of the trolley changes from 4.0 to 8.0

If a force of 2F is applied to the trolley over a distance of 23, what will the original kinetic energy
of 4.0 become?

A 164 B 20J c 32J D B4J
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15 Agasis contained inside a sealed syringe, as shown.

gradualed gas syninge

Fy
i

/

7
{11} (k] ||r|.| |||1||||r| r|.|.
E 4 | H
L 5]

\
gas

The volume of gas at room temperature is 2.0cm”.
Atmospheric pressure is 101 kPa.
What is the work done by the gas when it is heated and expands to a volume of 6.0cm™?
A 404 pl B 404mJd C 404) D 404kJ
16 A combined heat and power (CHP) station generales electrical power and useful heat. The

diagramy shows the input and oulpul for a CHP atation.

wasted powes
G0 WY

useful heating power

input power 160 MW

frarm Tued

useful electrical power
100 KW

VWhat is the efficiency of the CHP station for producing useful power?
A 31% B 38% C 50% D Bi%
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17 In ‘normal driving conditions’, an electric car has a range of 150km. This uses all of the 200MJ
energy stored in its battenes.

With the: batteries initially fully charged, the car is driven 100km in “normal driving conditions’, The
batteries are then recharged from a household elactrical supply delivering a constant currant of
13.0A at a potential difference (p.d.) of 230V,

What is the minimum tme required to recharge the batlenes?
0.95 hours

12.4 hours
18.6 hours

o O m B

27.9 hours

October/November 2015 (12)

16 A car of mass 500kg is at rest at point X on a slope, as shown.

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

What is the energy dissipated by frictional forces when the car moves from X to ¥'7?

A 30=10'J B 1.2x10%J C 15x10°J D 18:x=10°)
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17 In which situation is no work done?
A The air in a bicycle tyre i released because of a puncture.
B A ballis dropped and falls to the ground,
C A box moves at consiant speed across a smoath horizontal surface.
D

A crane lifis a steel girder at constant speed,

18 An electric raiway locomotive has a maximum mechanical output power of 4.0 MW. Electrical
power is delvered al 25 kV from overhead wires, The overall efficiency of the locomolive in
converting electrical power to mechanical power is B0 %.

What iz the current from the overhead wires when the locomotive iz operaling al its maximum
powar?

A 130A B 160A C 200A D 250A
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16 A trolley starts from rest at X. It rolls down to Y and eventually comes to rest at 2.

b

Which row is a possible summary of the energy changes during this process?

Xto¥ ¥iol |
A p.a. — ke k.g. — p.e. key
B p.e. = ke kg -»p.e *heat | p.e =potential ensrgy
c p.e. =+ ke + heat k.e - p.8 k.e. = kingtic enargy
(0] pe. — ka + haat ke — pa. + heaat
37
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17 An object of weight 15.0N is pulled along a horizontal surface at a constant velocity of 2.00ms™.

The force pulling the object is 12.0N at 30° to the horizontal, as shown.

2.00mg"

—— 12.0N

130*

= s e s

|
|

150N

What is the power used to move the object?
A 12.0W B 208W Cc  24.0W D 30.0wW
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