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Q1. SZABMU 2024

In British Engineering system, the unit of poweris
horsepower. Numerically 1000 hpis equal to
[SZABMU 2024]

(A) 7460 watts

74600 watts

(c) 746000 watts

@ 7460000 watts

Q2. SZABMU 2024

A man pulls atrolley through a distance of 50 m by
applying a force of 100 N, which makes an angle of
60° with x-axis. Calculate the work done by the man?
(cos 60° = 0.5) [SZABMU 2024]

@ 2500

5340)
© 6430

(© 71201

Q3. SZABMU 2024

Two bodies with kinetic energies having ratio of 4:1,
are moving with equal linear momentum. The ratio of
their massesis .[SZABMU 2024]

@) 11
1.2
© 14
(@ 41
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Q4. SZABMU 2024

If kinetic energy of a body becomes four times of the
initial value, then the new momentum will [SZABMU
2024]

(A) Become twice of itsinitial value

Become three times of itsinitial value

(c) Become four times of itsinitial value

(0) Remain constant

Q5. SZABMU 2024

The amount of work required to stop a moving object
isequal to: [SZABMU 2024]

(&) The velocity of the object

The changein kinetic energy of the object

(© The mass of the object timesits acceleration

(D) The mass of the object timesiits velocity

Q6. KU 2024

How does an angle between the force applied and the
direction of motioninfluence the work done on an
object? [KU 2024]

(a) Work s constant regardless of the angle
Work is maximum when the angleis 0°
(©) Workis negative when the angle is 90°
(D) Work is O when the angleis 45°
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Q7. KU 2024

Anurse is pushing awheelchair with an 80 kg patient
sitting onit. How much work is done by the patient's
weight? [KU 2024]

(&) Half of the work

Maximumwork

(©) Minimum work

(@ Nowork

Q8. KU 2024

If a constant force of 10 Nis applied to move an object
5minthe direction of the force, what is the work
done? [KU 2024]

@® 2)
® 5/

© 15
® 50

Q9. UHS 2024

Which of the following is a non-conservative force?
[UHS 2024]

(&) Frictionalforce

Electric force

(©) Elastic spring force

(D) Gravitational force

Q10. UHS 2024

Work done is equal to: [UHS 2024]
(a) Effort x distance
Effort + distance
(c) Effort —distance
(D) Effort +distance

Q1. UHS 2024

When a force of IN displaces its point of application
by Iminthe direction of force, the work done is [UHS
2024)

@ 1)
® 10J
© 0J

(©) Noneof these
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Q12. UHS 2024

An electric motoris used tolift the weightof 2.0 N
through a vertical distance of 100 cmin 4 sec. Whatis
the power output of the motor? [UHS 2024]

@®) 0.25W

0.5W
© 0.75W

© 1W

Q13. NUMS 2024

At what angle of applied force, work done will be
50%7 [NUMS 2024]

@ 30°

60°

© 90°

(@ 45°

Ql14. NUMS 2024

The relation between K.E and momentum P is given
by: [NUMS 2024]

- _ P

® K.E =3

K.E = 27"};

- P

@ KB = F;:

— P

® KE=£
Q15. NUMS 2024

When dolphin leaves the water it has lots of kinetic
energy. Atits highest pointit's energy is: [NUMS
2024]

(&) Kinetic energy

Potential energy
(©) Elastic potential energy

(D) Neither kinetic energy nor potential energy

Q16. NUMS 2024
The absolute potential energy is givenas U, = — <

The negative sign indicates that Earths gravitational
field formass "m" is: [NUMS 2024]

(&) Repulsive

Less attractive

(© Attractive

(D) Morerepulsive less attractive
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Q17. BUMHS 2024

If a force of one Newton acts ona body and displaces
it through a distance of one meter in the direction of
force thenwork done is one [BUMHS 2024]

(&) joule
dyne
© erg

@ watt

Q18. BUMHS 2024

If aforce of 1N acts upon abody as it moves througha
displacement of 0.5 m at an angle of 60° with the
direction of force then the work done is [BUMHS
2024]

@ 0.25)
0.5)
© 10J
(D) +4)

Q19. BUMHS 2024

Which of the following force givesrise to ocean tides?
[BUMHS 2024]

(A) Frictional force
Gravitational force

(©) Earth's magnetic force
(D) Nuclearforce

Q20. UHS 2023

The work done by a variable force can be found by
dividing the: [UHS 2023]

(&) Forceinto smallintervals

The displacement into small intervals

(c) Bothforce and displacement into small intervals

(D) Bytaking displacements all different angle

Q21. UHS 2023

Two bodies with kinetic energies in the ratio of 4:1are
moving with equal linear momentum. The ratio of their
massesis: [UHS 2023]

@ 1:2

101

© 41

© 14
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Q22. UHS 2023

A fishermanlifts a fish of mass 250 g from rest through
avertical height of 1.8 m. The fish gains a speed of 1.1
m/s. What is the energy gained by the fish? [UHS
2023]

@ 0.15)
43)
© 4.4)
©) 4.6

Q23. UHS 2023

An 8.0 kg box slides along a horizontal frictionless
floor at 3 m/s and collides with a relatively massless
spring that compresses 12 cm before the box comes

to arest. Calculate the retarding force of the spring.
[UHS 2023]

® 3N
® 30N
© 300N

® 3000N

Q24. SZABMU 2023

According to work energy principle inlinear motion,
the work done on the body is equal to: [SZABMU
2023]

(&) ChangeinP.E
SumofP.E+K.E
(© Changeof K.E

(©) Zero

Q25. SZABMU 2023
If abody of mass 'm' is accelerated on a smooth
horizontal surface 'S' by a force 'F'. the work done FxS
isconvertedinto: [SZABMU 2023]

(A) Heat energy

Kinetic energy
(©) Potential energy

(o) Electromagnetic energy

Q26. SZABMU 2023
One megawatt hour is equal to: [SZABMU 2023]

@®) 3.6 x 10°J

3.6 x10°J
© 3.6MJ

® 3.6n)
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Q27. SZABMU 2023

A motor boat is moving with velocity 4 ms'. The net
force actingonitis 4000 N. what will be the power of
the engine of boat? [SZABMU 2023]

(® 1000W

160 W
© 16KW

@ 1600W

Q28. KMU 2023

The weight of abodyis 120 N anditis lifted to height
10m, work done onthe body is: [ETEA 2023]

@ 1201

100
© 1000

® 1200

Q29. KMU 2023

A 200 N force acts on 8 kg crate that starts fromrest.
Atthe instant the object has gone 2m, the rate at
which the force is doing workis: [ETEA 2023]

@® 2.5W
25W
© 75W
(@ 2000W

Q30. KMU 2023

Which of the following bodies has the largest kinetic
energy? [ETEA 2023]

(&) Mass3Mand speedv

Mass 3M and speed 2v

(©) Mass 3M and speed 3v

(D) MassMand speed 4v

Q31. KMU 2023

A 2kg objectisreleased fromrest 8mabove the
surface of Earth. During the fall work done against air
resistanceis 50J just before it hits the surface its
speedis: [ETEA2023]

(&) 10 m/sec

35m/sec
(© 40 m/sec

(© 45m/sec
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Q32. DUHS 2023
1J/sec equals to: [SINDH 2023]
@ 1K

® IN

©1T
) 1Watt

Q33. DUHS 2023

Which of the following expressionis constant fora
freely falling body? [SINDH 2023]

®) mgh +mv?

mgh = muv?

© mgh + tmv?

@ mgh = —%-m'u2

Q34. DUHS 2023

A body of mass 4 kg is moving a circle of radius 2m. if
the body moves round a complete circle, whatis the
work done by the body? [SINDH 2023]

@) 8
® 0
© 16J
© 5

Q@Q35. NUMS 2023

An object has 1) of P.E. what is the work done in term
of height? [NUMS 2023]

®) 10J
0J
© 0.1
© U

Q36. NUMS 2023
Poweris dot product of: [NUMS 2023]

(a) Force and displacement
Force and velocity

(c) Force andtime

(0) Work and time

Q37. NUMS 2023
The areaunder force-displacement graph gives:
[NUMS 2023]

() Displacement

Power
(© Work

(©) Acceleration
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Q38.

Abody of mass 'm' is moving with velocity 'v'. aftera
shortinterval of time its velocity becomes double.
How many time its K.E will increase of decrease?
[NUMS 2023]

(&) 2timeincreased

2 time decreased

(c) 4timeincreased
(D) 4timedecreased

NUMS 2023

Q39. UHS 2022

The consumption of energy by a 60 Wbulbin 2s is:
[UHS 2022]

@® 120
® 301
© 601

® 0.02)

Q40.

Ignoring details associated with friction, extra forces
exerted by arm and leg muscles, and other factors, we
can consider a pole vault as the conversion of an
athlete's running kinetic energy to gravitational
potential energy. If an athlete is to lift his body 5m
during a vault, what speed must he have when he
plants his pole? [UHS 2022]

(A) 5ms™?
10 ms™*
() 15ms™*
(©) 20ms™!

UHS 2022

Q41. UHS 2022

Aparticle of mass matrestis acteduponby aforce P
fortime t. Itskinetic energy after time tis: [UHS 2022]
@ P22 /m

P22 /2m

© P*/3m

@ P2ﬁ2.,r'r4m

Q42.

The unit of kinetic energy is same as that of:
[SZABMU+ETEA 2022]
(&) Work

Power/Time
(© Time/Power
(D) Work/Time

SZABMU 2022
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Q43.
Kilowatt houris a unit of: [SZABMU 2022]

(&) Energy

Energy x time
(c) Power

D) (Power) (energy)

SZABMU 2022

Q44.

The unit of power in British engineering systemis:
[SZABMU 2022]

(&) Horse power
Watt

© Js?

®) Js

SZABMU 2022

Q45.

Work done will be negative if the angle between force
and displacementis: [SZABMU 2022]

® o°

45°

© 60°

©) 180°

SZABMU 2022

Q46.

1 Nms ! = ____ [SZABMU 2022]

® 1kWh

1Js
(©) 1Watt

© 1Js?

SZABMU 2022

Q47.

Ininter-conversion of energy, the work done against
the frictionis: [SZABMU 2022]

® f+h
f—h
© fh

@ffh.

SZABMU 2022

Q48.

A car of mass 800 kg accelerates from 20 ms~ to
30 ms !, theincrease in K.E will be: [SZABMU 2022]

® 2)

200kJ
© 200!

® 2k

SZABMU 2022
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Q49. KMU 2022

When five times momentum of a body is equal to the
kinetic energy of the same body thenits velocity is
equal to: [ETEA 2022]

&) 5m/s

10m/s
© 15m/s
@ 20m/s

Q50. KMU 2022

The equation for kinetic energy is: [ETEA 2022]
® K.E=4+

2

K.E = imu?
;

K.E = tmoF
© ;

(©) K.E =3im(v-u)

2

Q51. KMU 2022

Electricity consumptionis calculated commercially in:

[ETEA 2022]

(A) Kilo-watt
Kilo-watt hour
(©) Megawatt

() Gigawatt

Q@52. KMU 2022

A cyclist comes to a skidding stop in 10m. During this
process, the opposing force on the cycle due to the
roadis 200N. How much work does the road do on
the cycle? [ETEA 2022]

@) -1800]

-2000)

(© 2000J

(© 1900

Q53. BUMHS 2022

An electric motor is used to operate an elevator. The
motor does 140000)J of workin 70 s. What is the
output power of the motor? [BMU 2022]

@ 0.50mW

2.0W
© 2.0kw

©) 9.8MW
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Q54. BUMHS 2022

A body of mass 5kg is moving with a momentum of 10
Ns. aforce of 0.2 N acts onitinthe direction of motion
of the body for10s. Theincrease inits K.Eis: [BMU
2022]

@ 2.8)
3.2)
© 3.8)
© 4.4

Q5b5. DUHS 2022

If mass and speed of a moving objectis doubled, the
K.Ewillbe: [DUHS 2022]

(&) Eight times

Four times

(© Doubled

(©) Sixteentimes

Q56. DUHS 2022

One kilowatt houris equal to: [DUHS 2022]

@) 36 x 10*J

36 x 10 J
© 3.6x10°J
© 3.6 x 10°J

Q57. DUHS 2022

The rate of doing work is zero, when the angle ¢
between force and velocity is: [DUHS 2022]

@) 6 =60

6 = 180°

©a=0

©) 6 =90°

Q58. NUMS 2022
Thpis equal to: [NUMS 2022]

(&) 476 watts
847 watts
(c) 746 watts
(D) 467 watts

Q59. NUMS 2022
The product of force and velocity is equal to: [NUMS
2022]

(&) Kinetic energy

Potential energy
(©) Power
(©) Work done
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Q60. NUMS 2022
One kilowatt-houris equal to: [NUMS 2022]

@ 36M)

3.6M)
© 38M)

© 3.8MJ

Qé61. NUMS 2022

The amount of work done is moving a body at certain
point in a gravitational field to a position of zero
potential such that the body is never accelerated is
called: [NUMS 2022]

(&) Kinetic energy

Potential energy
(c) Gravitational potential energy
(o) Absolute potential energy

Q62. NUMS 2022

If the speed of a body is doubled, its kinetic energy
become: [NUMS 2022]

® mv?

2mv?

@ 16mu?

(@) 4mv?

Q63. NUMS 2022

An electric motor of power Zhpisinstalledinan
industrial unit. Its poweris [NUMS 2022]
& 1500W

742 W
© 148W
(®) 1492W

Qé4. PMDC 2021
A fieldin which the workis done in amoving a body
along a closed pathiszerois called [NMDCAT 2021]
(&) Electric field

Conservative field

(© Electromagnetic field
(b) Gravitational field
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Q65. PMDC 2021

When a force is parallel to the direction of motion of
the body, then work done on the body is [NMDCAT
2021]

®) Zero
Minimum
© Infinity
(© Maximum

Q6. PMDC 2021

If abody of mass of 2 kg is raised vertically through
2m, then the work done willbe [NMDCAT 2021]
@) 38.2)

392.1J
© 39.2J

© 3.92)

Q67. PMDC 2021

The relation between horsepower and watt is
[NMDCAT 2021]

(&) Thp =546 watts

1hp =746 watts

(© Thp=1000 watts

(@ 1hp =946 watts

Q68. PMDC 2021

The area under the force displacement graph
represents [NMDCAT 2021]

(&) Area

Work done

(©) Power

() None of these

Q69. PMDC 2021

Amachine does 2500 J of workin1min. What is the
power developed by the machine? [NMDCAT 2021]

® 21w
42W
© 150W

© 2500W

Q70. PMDC 2021

A moving car possesses [NMDCAT 2021]

(&) Sound energy
Mechanical energy
(c) Heatenergy

(D) Chemical energy
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Q71. PMDC 2021
kWh is the unit of [NMDCAT 2021]

(a) Force
Power
(©) Time

(D) Energy

Q72. PMDC 2021

2kg mass is uplifted by the machine through the
height of 200m for 10 sec calculate power deliver to
the load. (g = 10m/s?) [NMDCAT 2021]

@ 40W

400W
© 440W

©) 200W

Q73. PMDC 2021

Light body A and heavy body B have equal K. E of
translation. Then [NMDCAT 2021]
(&) AhaslargermomentumthanB

B has larger momentum than A
(©) AandB have same momentum

(©) None

Q74. PMDC 2021

If momentum isincreased by 13% then K.E increase by
[NMDCAT 2021]

@) 37%

2.27%

© 3.47%

(D) None

Q75. PMDC 2020

A1.75 mheighted weight-lifter raises weights with a
mass of 50 kg to a height of .5m above his head. How
much work is being done by him? (g = 10 ms?%)
[NMDCAT 2020]

@) 2125)

2500

© 50J

(® M25)
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Q76. PMDC 2020

When the speed of your car is halved, by what factor
does its kinetic energy decreases? [NMDCAT 2020]

® 172
1/4
© 1/8
©) 1/6

Q77. PMDC 2020

Which of the following force is non-conservative
force? [NMDCAT 2020]

(&) Frictional force

Gravitation force

(©) Electric force

(D) Elastic spring force

Q78. NUMS 2020

The area under force - displacement graph gives us:
[NUMS 2020]

(») Displacement

Power
(©) Work

(b) Acceleration

Q79. NUMS 2020

Kilowatt-houris unit of: [NUMS 2020]

() Electric energy
Power

(©) Momentum
(©) Torque

Q80.

An automobile is moving forwards with uniform
velocity due to the force exerted by its engine. If that
force is double with the velocity remaining constant
what happens toits total power? [MDCAT 2019]

&) Itdoesnotchange

Itis halved
(©) Itis squared

(D) Itis doubled

MDCAT 2019

Q81. MDCAT 2019
Which of the following statement shows that no work
isdone? [MDCAT 2019]

(&) Pushing a carto start it moving
Lifting the weights

(©) Writinganessay onapage

(©) The moon orbiting the earths
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Q82. MDCAT 2018

Energy consumed by 60-watt bulb in 2 minutes is
equal to [MDCAT 2018]
(&) 7.2 kilojoules

120joules
(© 720joules

(D) 72000 joules

Q83. MDCAT 2018

A stone of mass 2.0 kg is dropped from a rest position
5.0mabove the ground. What is its velocity ata
height of 3.0m above the ground? [MDCAT 2018]

@) 12.5m/s

9.3m/s
(© 6.3m/s
(©) 16.0m/s

Q84. MDCAT 2018

The rate at which work is being done is called:
[MDCAT 2018]

(&) Power

Density

(©) Energy

(D) Force

Q85. KMU 2018

Aman has amass of 80 kg. He ties himself to one end
of rope which passes over a single fixed pulley. He
pulls on the other end of the rope to lift himself up at
an average speed of 50 cms ™~ '. What is the average
useful power at which he is working? [ETEA 2018]

&) 40W

0.39kW
© 4.0kwW

©) 39kW

Q86. KMU 2018
If the momentum of abody decreases by 20% the
percentage decreasesin K.E will be: [ETEA 2018]

@ 44%

36%

© 28%

@ 20%
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Q87. KMU 2018

A man carries a1 kg body 10m horizontally onalevel
ground. The work done by the manis: [ETEA 2018]

@ 10J
® 1
© 0J
®© 5J

Q88. MDCAT 2017

Total work done in figure [MDCAT 2017]

(A) 24Nm

8Nm
© 16Nm

(D) ZeroNm

Q89. MDCAT 2017

Work done will be zero if angle between Force and
displacement is: [MDCAT 2017]

® o°

270°

© 60°

©) 360°

Q90. MDCAT 2017

If mass 'm'is dropped from height 'h' vertically, fis the
force of friction during downward motion and 'v'is the
velocity at bottom, following equation will be hold:
[MDCAT 2017]

®) 3mv? = mgh+ fh

fh =mgh + jmv’

(© mgh = %mvg — fh

() mgh = tmv? + fh
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Q91. MDCAT 2017

At what angle work done will be maximum? [MDCAT
2017]

@ o°

45°
© 90°
® 30°

Q92. MDCAT 2017

Which one of the following is a greater work? [MDCAT
2017]

® +100)J
-1000

© -1001
® +200

Q93. MDCAT 2017

The figure shows the force distance curve of abody
moving along a straight line. The work done by the
force: [MDCAT 2017]

@ 10
® 30!
© 20)
© 40

Q94. KMU 2017

Aman of mass 60 kg climbs up a20mlongstaircase to
the top of a building 10m high. What is the work done
by him: Take g = 10 ms~2 [ETEA 2017]

@ 12K
(®) 6K
© 3KJ

(o) None of the above
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Q95. KMU 2017

When a force retards the motion of a body the work
doneis: [ETEA 2017]

@) Zero

Negative

(©) Positive

(D) Positive or negative depending upon the magnitude of
force and displacement

Q6. KMU 2017

An engine pumps out 40 kg of water in one second.
The water comes out vertically upwards with a
velocity of 3 ms—!, the power of engine in kilowatt is:
[ETEA 2017]

®) 1.2kW

12 kW
© 120kW

© 1200 kW

Q97. KMU 2017

Two boys weighing in the ratio 4:5 goes up stair taking
timeintheratio 5:4. The ratio of their poweris: [ETEA
20171

™1
16/25
© 2516

® 4/5

Q98. MDCAT 2016

Potential energy per unit volume is given by [MDCAT
2016]

®) mgh
gh

© =
©) pgh

Q99. KMU 2015

A 6.0 kgblockis released fromrest 80m above the
ground. Whenit has fallen 60mits kinetic energy is
approximately: [ETEA 2015]

(@) 4800

3500

© 1200

®) 1201
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Q100.

The consumption of energy by 60-wattbulbin 2
secondsis: [MCAT 2010]

@ 20)
(® 30
@© 120)

® 0.02)

MDCAT 2010

Q101.

Which one of the following is a non-conservative
force? [MCAT 2010]

(&) Electricforce
Gravitational force
(©) Elastic spring force
(D) Frictionalforce

MDCAT 2010

Q102.
If velocity is double, then. [MCAT 2010]

(&) Momentum increase 4 times and K.Eincreases 2 times
Momentumincreases 2 times and K.Eincrease constant
(©) Momentum and K.Eremain same

(D) Momentumincreases 2 times and K.Eincreases 4 times

MDCAT 2010

Q103.

The heat energy dissipated by 40 watts bulbin one
houris [ETEA 2010]

@® 1440

14400
© 144000 J

(o) 1440000

KMU 2010

Q104.
The gravitational potential energy per unit mass is
called: [ETEA 2010]

(&) Gravitational potential
Absolute P.E
© P.E

(D) Potential hill

KMU 2010
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Q105.

If a certain force acts on an object and changesits
kinetic energy from 65 J to 130 J, then work done by
the force willbe: [MCAT 2009]

@®) 92.5)
65)

© 975
© 130!

MDCAT 2009

Q106.

Aforce 2i + j has moved its point of application from
(2,3)to (6,5). What is work done? [MCAT 2008]

® -10
-18
© +10
@ +18

MDCAT 2008

Q107.

100 joules work has been done by an agencyin10
seconds. What is power of agency? [MCAT 2008]
®) 1000-watt

10 watt
(© 100 watt

@ 0.10watt

MDCAT 2008

Q108.

Work done on abody equals change inits
energy. [MCAT 2008]

(®) Total
Kinetic

(©) Potential
(©) Allof these

MDCAT 2008
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TOPICAL PAST PAPER ARCHIVE

Step-by-step conceptual derivations, formula working, and distractor autopsies for every guestion.

Question #1

In British Engineering system, the unit of poweris horsepower.
Numerically 1000 hp is equal to [SZABMU 2024]

CORE CONCEPT AND DERIVATION

Basic conversion betweenimperial and metric systems of
power.

Formula:

1 hp = 746 Watts

Solution:

¢ Given:1000 hp.

* Multiply by the conversion factor: 1000 x 746 W =
746,000 W.

Why other options are incorrect:

These options are off by factors of 10. You must ensure you
match the three zeros from1000.
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Question #2

Aman pulls a trolley through a distance of 50 m by applying a force
of 100 N, which makes an angle of 60° wit...

SZABMU 2024

CORE CONCEPT AND DERIVATION

Only the component of force acting in the direction of
displacement does work.

Formula:

W = Fdcos@

Solution:

s Force(F)=100N

e Displacement(d)=50m

e Angle(d)=60°

e W =100 x 50 x cos(60%).

e W =5000 = 0.5 = 2500 J.

Why other options are incorrect:
If youignore the angle completely and just multiply 100 x 50,

you get 5000 J (not listed). The other options represent
arbitrary math errors.
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Question #3 G H(e} SZABMU 2024 Question #4 LCHEY SZABMU 2024
Two bodies with kinetic energies having ratio of 4:1, are moving with If kinetic energy of a body becomes four times of the initial value,
equal linear momentum. The ratio of thei... then the new momentum will [SZABMU 2024]
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
Kinetic Energy and Momentum are related by a formula that Momentum is directly proportional to the square root of Kinetic
shows K.Eis inversely proportional to mass when momentum s Energy (assuming massis constant).
held constant.

Formula:
Formula:

p=+vV2mK.E
2 2
=2 g
2m 2K.E

Solution:

Solution:

e |etinitialmomentumbep = v2mK.E.

+ Since momentum (p)is the same for both, massis inversely

proportionalto K.E. = :
e Newkineticenergyis4d x K.E.

o i K
my K.E*

e Newmomentump' = +/2m(4K.E) = V4 x V2mK.E.

s GivenK.E, : K.E, = 4:1, wereverseit formass.
e p=2xp.

¢ Themomenturmn becomes twice itsinitial value.

Why other options are incorrect:
y P Why other options are incorrect:

Assuming direct proportionality gives 4:1(Option D). Taking

square roots gives1:2 (Option B). Assuming alinear 1:1 relationship leads to Option C (four times).

You must take the square root of the scalar change inK.E.
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Question #5 R.GH(:)] SZABMU 2024 Question #6 LGHL)] KU 2024
The amount of work required to stop a moving object is equal to: How does anangle between the force applied and the direction of
[SZABMU 2024] motion influence the work done on an object?...
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
This is the fundamental definition of the Work-Energy Theorem. Work done relies on the cosine of the angle between the force
and displacement vectors.
Formula:
Formula:
W,.. = AK.E = K.E; — K.E;
W = Fdcosf
Solution:
Solution:
+ Tostop anobject, its final kinetic energy must become
zero. « Thecosine function determines the magnitude of work.
+« Thework done against the object (negative work) e cos(07) = 1(Maximum positive work).

removes its kinetic energy.

e cos(907) = 0(Zero work).
+ Therefore, the magnitude of work required is exactly equal
tothe object’s totalinitial kinetic energy, which represents

its change inkinetic energy. e cos(180°) = —1 (Maximum negative work).
Why other options are incorrect: e Therefore, work is absolutely maximum when the angleis
0°.

Mass x accelerationis Force. Mass x velocity is Momentum.
Workis an energy measure, not a force or momentum measure.

Why other options are incorrect:

Work is zero at 20°, not negative (Option C). Work at 45°is
positive (0.707 = Fd), not zero (Option D).
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Question #7 KU 2024 Question #8 KU 2024

Anurse is pushing a wheelchair with an 80 kg patient sitting on it. Ifa constant force of 10 Nis applied to move an object 5 min the
How much work is done by the patient’s we... direction of the force, what is the work d...
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
Forces that act perpendicularly to the direction of When force and displacement are in the same direction, work is
displacement do zero mechanical work on the object. simply their direct product.
Formula: Formula:
W = Fdcosf W=Fxd

Solution: Solution:

+ The wheelchairmoves horizontally across the floor. e Force(F)=10N

« The patient’'s weight (gravity) acts vertically downward. e Displacement(d)=5m

* The angle # between horizontal displacement and vertical s 'Inthe direction of the force" means# = 0°, socos(0) = 1.

weightis 90°.

e W=10x5=50l
o cos(907°) = 0,soWork=0J.

Why other options are incorrect:
Why other options are incorrect:

Option Adivides force by distance. Option C adds them.
While the nurse does work pushing forward against friction, the Option Bisjust the distance.
wejght vectoritself does not contribute to or oppose the
horizontal motion.
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Question #9

Which of the following is a non-conservative force? [UHS 2024]

UHS 2024

CORE CONCEPT AND DERIVATION

A conservative force is one where work done depends only on
initial and final positions, not the path taken. Anon-conservative
force dissipates energy based on the pathlength.

Formula:

Wheiosed loop # 0 (For non-conservative forces)

Solution:

s Electric, elastic spring, and gravitational forces have

associated potential energies. Energy putinto themis
fully recoverable.

Frictional force opposes motion along any path, turning
kinetic energy into irrecoverable heat. Thus, itis non-
conservative.

Why other options are incorrect:

QOptions B, C, and D are textbook examples of conservative
fields.

UHS 2024

Question #10

Work done is equal to: [UHS 2024]
CORE CONCEPT AND DERIVATION

In the context of simple machines (like levers or pulleys), the
term "Effort" is used as a synonym for the applied input Force.

Formula:

W=Fxd

Solution:

* Substitute "Force" with "Effort".
¢ Workinput = Effort x distance moved by effort.

« Therefore, multiplying effort and distance yields work.

Why other options are incorrect:
Adding or subtracting force and distance is dimensionally

impossible. Dividing force by distance gives stiffness (like a
spring constant), not energy.

Page 17 of 59

TOPICAL PAST PAPER ARCHIVE

Question #11

When a force of IN displaces its point of application by Imin the
direction of force, the work done is [UHS 2...

CORE CONCEPT AND DERIVATION

UHS 2024

This is the literal Sl definition of one Joule.

Formula:

W=F=xd

Solution:

s Force(F)=1N

e Displacement(d)=1m

* Becausetheyareinthe samedirection, 8 = 0°.

e W=INx1m=1J].

Why other options are incorrect:

Zerowork implies perpendicular force. 10 J is mathematically
incorrectforl x 1.
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Question #12

UHS 2024

An electric motoris usedto lift the weight of 2.0 N through a vertical

distance of 100 cmin 4 sec. Whatis ...

CORE CONCEPT AND DERIVATION

Poweris the rate at which work is done. You must ensure all units

are instandard Sl form (meters, seconds, Newtons) before

calculating.

Formula:

Solution:

-

Force applied (Weight)=2.0 N.

+ Distance (d)=100cm=1.0m.

o Time(t)=4sec.

o Work=2.0N x 1.0 m = 2.0 Joules.
o Power=45 = 0.5 Watts.

2.0
4

Why other options are incorrect:

Failing to convert 100 cm to 1 mwould give 200/4 = 50 W.

Simple arithmetic errors lead to 0.25 or 1.
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Question #13 NUMS 2024

At what angle of applied force, work done will be 50% 7 [NUMS
2024]

CORE CONCEPT AND DERIVATION

Work done depends on the cosine of the angle. 50% work
means half of the maximum possible work.

Formula:

W = Waa cosl — W = Fdcos6

Solution:

e Maximum work (W) occurs at 0° (cos 0 = 1).
s WewantW =0.5 x W_...

s Therefore, we needthe angle where cosf = 0.5.
e cos(607) = 0.5.

e Thus, at 60°, the work done is 50% of the maximum.

Why other options are incorrect:

At45°,itis ~= 70.7% (1//2). At 30°, itis ~ 86.6% (v/3/2). At 90°, itis
0%.
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Question #14 NUMS 2024

The relation between K.E and momentum P is given by: [NUMS
2024]

CORE CONCEPT AND DERIVATION

This requires algebraic substitution of the momentum equation
into the kinetic energy equation.

Formula:

1
p=mv and K.E = Emvz

Solution:

e Fromp= mu,isolatev:v = £.
¢ Substitute thisvinto the K.Eequation: K.E = 1m (ﬁ}g_
« Expandthesquare: K.E = 3m (#)

+ Cancel one mass term(m)from the numerator and
= 2
denominator: K.E = £-.

Why other options are incorrect:

Option A forgets to square the momentum. Options Band D
incorrectly square the mass in the denominator.

beambeprep.com
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Question #15 NUMS 2024

When dolphinleaves the water it has lots of kinetic energy. At its
highest pointit's energyis: [NUMS 2024]

CORE CONCEPT AND DERIVATION

By the conservation of mechanical energy in projectile/vertical
motion, kinetic energy is traded for gravitational potential
energy as anobject rises.

Formula:

K. By = P.Ey,,

Solution:

e Whenthe dolphin jumps straight up, it decelerates due to
gravity until its vertical velocity hits zero at the peak of the
jump.

e Atthis exact highestpoint, all of its initial upward Kinetic
Energy has been converted into Gravitational Potential
Energy.

Why other options are incorrect:

Ifitjumps at an angle, it retains some horizontal K.E. but the
primary energy conversion defining the "highest point” is the
maximization of Potential energy. It is not elastic, noris it zero.

Official Solved Edition



BEAMBEPREP - PHYSICS - 03. WORK & ENERGY TOPICAL PAST PAPER ARCHIVE

Question #16 LEH ()] NUMS 2024 Question #17 LGALY, BUMHS 2024
The absolute potential energy is given as [Formula] . The negative If a force of one Newton acts on a body and displaces it through a
signindicates that Earths gravitational fi... distance of one meterin the directionof f...
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
In physics, a negative potential energy in a field equation This statement is the exact, standard Sl definition of the unit of
signifies a bound state where the force between the objectsis energy and work.
universally attractive.
Formula:
Formula:
1 Joule = 1 Newton x 1 meter
dly
e s
dr
Solution:
Solution:

s Force=1N

* Byconvention, absolute zero potential energy is setat an

infinite distance away. Bl -
e Displacement=1m

* Because gravity pulls masses together (does positive
work as they approach), the potential energy must
decrease as they getcloser.

e Directionisthesame (cos0" = 1)

e Work=1x1=1N-m.

+ Dropping below zero makes the value negative,
confirming that the force pulling them togetheris purely

Attractive. e Thenameforl N.mis1Joule.
Why other options are incorrect: Why other options are incorrect:
A positive potential energy {like bringing two positive charges Ergis the CGS unit of work (dyne-centimeter). Dyneis a CGS
together) indicates arepulsive force. Gravity is neverrepulsive. unit of force. Watt is a unit of power (Joules/sec).
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Question #18 BUMHS 2024

ifaforce of IN acts upon abody as it moves through a
displacement of 0.5 m at anangle of 60° with the dir...

CORE CONCEPT AND DERIVATION

Use the standard work equation accounting for the angle
between the force vector and the displacement vector.

Formula:

W = Fdecosf

Solution:

Force(F)=1N

-

s Displacement(d)=0.5m

s Angle (#)=60°

e cos(607) = 0.5

e W=1x05x05=025]

Why other options are incorrect:

lgnoring the angle (assuming cos # = 1) yields 0.5 J(Option B).
The other options are mathematically unrelated.
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Question #19 BUMHS 2024

Which of the following force gives rise to ocean tides? [BUMHS
2024]

CORE CONCEPT AND DERIVATION

Ocean tides are caused by the differential gravitational pull of
massive celestial bodies on the Earth's oceans.

Formula:

Solution:

¢ TheMoonand the Sunexert a gravitational pullonthe
Earth.

e Becausethe oceans are fluid, they bulge outward toward
the Moon (and slightly toward the Sun) due to this
gravitational attraction.

« This gravitational force is exclusively responsible for the
rising and falling of ocean tides.

Why other options are incorrect:

Magnetic forces affect charged particles and compasses, not
massive bodies of water. Nuclear forces act only at subatomic
scales. Friction opposes motion.
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Question #20 UHS 2023 Question #21 UHS 2023

The work done by a variable force can be found by dividing the: Two bodies with kinetic energies in the ratio of 4.1are moving with
[UHS 2023] equal linearmomentum. The ratio of their...
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
When calculating work for a force that changes over a distance, Use the algebraic relationship linking Kinetic Energy:,
we use the method of integration, which geometrically means Momentumn, and Mass.
dividing the x-axis (displacement) into infinitesimally small
chunks. Formula:
Formula: s
K.E=—
2m
W = z Flz:)Ax:
1
Solution:
Solution:

s Since momentum (p)is equal for both bodies, K. Eis
inversely proportional to mass (K.E x i),
s |fforceisvariable,it changes at every position.

KE _ m
. ' » Therefore, 3 = &7t
s« Weassume the forceis approximately constant over a
very small displacement (Ad).

e Given %‘ = 4 itfollows that fl* =
s Thus, we mustdivide the total displacementinto very
smallintervals, calculate the tiny work AW = F - Adfor

e Inverting this to find the ratio of theirmasses (m, : ms):
each, and sumthemup.

m _ 1

ma 4

Why other options are incorrect: e So. theratioisl:4.

We do not divide force into intervals; force is the height (y-

value) of the graph at a given displacementinterval.
Why other options are incorrect:

Assuming direct proportionality yvields 4:1. Forgetting to square
avelocity termif using 1/2ma? leads to 1:2.
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Question #22 UHS 2023

Afisherman lifts a fish of mass 250 g from rest through a vertical
height of 1.8 m. The fish gains a speed of...

CORE CONCEPT AND DERIVATION

The total mechanical energy gained by the fishis the sum of its
newly acquired gravitational potential energy and its kinetic
energy.

Formula:

1
AFEiwtal = AP.E + AK.E = mgh + E’r‘.l’l.'.-_,l2

Solution:

-

Mass (m)=250g=0.25kg.

+ Height(h)=1.8 m. Velocity (v)=1.1m/s.

¢« PE=025x98x18=441J.

e K.E=05x0.25x(1.1)° =0.125 x 1.21 = 0.15125 .

+ TotalEnergy Gained = 4.41 + 0.15125 = 4.56125 J.

+ Roundingto one decimal place gives 4.6 1. (Using g = 10
yields 4.5 + 0.15 = 4.65 J, which alsorounds to 4.6 J).

Why other options are incorrect:

Option C (4.4 J)represents only the potential energy. Option A
(0.15 J) represents only the kinetic energy.
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Question #23 UHS 2023

An 8.0 kg box slides along a horizontal frictionless floor at 3 m/s and
collides with a relatively massless sp...

CORE CONCEPT AND DERIVATION

By the Work-Energy theorem, the work done by the retarding
force (average force) equals the total kinetic energy removed
fromthe box.

Formula:

1
W= Favg xx=AK.E= 5771‘02

Solution:

e Mass(m)=8.0 kg, Velocity (v)=3m/s.
e Compressiondistance(z)=12cm=0.12m.
e Initial K.E=31(8)(3)"=4x9=361.

* Thespring absorbs this 36 ) doing work: F x 0.12 = 36.

Why other options are incorrect:

Failingto convert 12 cm to meters yields 3 N (Option A). Simple
arithmetic errors with decimal places yield 30 N or 3000 N.
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Question #24 SZABMU 2023

According to work energy principle in linear motion, the work done
onthe body is equalto; [SZABMU 2023]

CORE CONCEPT AND DERIVATION

The standard Work-Energy Theorem states that the net work
done by allforces on an object equals the changeinits kinetic
energy.

Formula:

W, = AK.E = K.E; - K.E,

Solution:

+ [fanetforceactsonabodyinlinearmotion, it
accelerates, changing its velocity.

+ Thischangeinvelocity directly translatestoachangein
kinetic energy.

¢ Hence, NetWork = ChangeinK.E.

Why other options are incorrect:

Work done against gravity specifically equals the change in P.E,
but the generalized Work-Energy principle forlinear motion
explicitly definesitviaK.E.
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Question #25 SZABMU 2023

Ifa body of mass 'm'is accelerated on a smooth harizontal surface
'S'byaforce 'F'. theworkdone FxSisc...

CORE CONCEPT AND DERIVATION

Work applied to amass on a frictionless (smooth) horizontal
surface causes it to accelerate without gaining height.

Formula:

W=FxS8=AK.E

Solution:

Because the surface is horizontal, height doesn't change,
so Potential Energy is zero.

Because the surface is "smooth" (frictionless). no energy
islostas Heat.

Therefore, 100% of the work done manifestsasan
increase inthe object's velocity, which is Kinetic Energy.

Why other options are incorrect:

Heat energy requires friction. Potential energy requires a
change in height or spring compression.
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Question #2646 SZABMU 2023

One megawatt houris equal to: [SZABMU 2023]

CORE CONCEPT AND DERIVATION

Convert Megawatts to Watts, and hours to seconds, then
multiply to get Joules.,

Formula:

=P

Solution:

« 1Megawatt(MW) = 10° Watts.
¢ Tlhour=23600 seconds.
e 1MWh=10%]/s x 3600s.

e =36x10°x10°J = 3.6 x 10" Joules.

Why other options are incorrect:

Option Ais the value for one kilowatt-hour (kWh). Option C (3.6
MJ)is exactly the same as Option A.
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Question #27 SZABMU 2023

Amotor boat is moving with velocity [Formula] . The net force acting
onitis 4000 N. what will be the power ...

CORE CONCEPT AND DERIVATION

Power can be calculated dynamically as the product of the
driving force and the constant velocity of the object.

Formula:

P=Fxy

Solution:

e Force(F)=4000N

Velocity (v) =4 m/s

s P =4000 x 4 = 16,000 Watts

e Convertto Kilowatts: 16,000 W = 16 kW.

Why other options are incorrect:

Dividing force by velocity yields 1000 W (Option A). Missing
zeros during calculation yields 160 or 1600 W.
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Question #28 KMU 2023

The weight of a bodyis 120 N and it is lifted to height 10m, wark
done on the bodyis: [ETEA 2023]

CORE CONCEPT AND DERIVATION

Work done in lifting a body is equal to the force applied (which
must equal the body's weight) multiplied by the vertical height.

Formula:

W =F xd = (Weight) x h

Solution:

* Notice the problem gives "Weight =120 N". You do not
need to multiply by gravity again; weightis already mg.

s Height{(h)=10m
s W =120N » 10 m = 1200 Joules.

Why other options are incorrect:

Option A assumes distance is 1. Options B and C are fabricated
arithmetic.
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Question #29 KMU 2023

AZ200 Nforce acts on 8 kg crate that starts from rest. At the instant
the object has gone Zm, the rate at whi...

CORE CONCEPT AND DERIVATION

The "rate at which work is done" is Power. Find the velocity at the
2mmark using kinematics, thenuse P = Fu.

Formula:

F 2 2
s i vp=v;+2ad ; P=FXxuf

Solution:

* Acceleration:a = 2 — 25 m/s”.
e Velocityat2m:v} = 0+ 2(25)(2) = 100.
. Uf:\/"m:lﬂmfs.

* [nstantaneousPower: P =200 N x 10 m/s = 2000 W.

Why other options are incorrect:
Option B (25)is merely the acceleration. If you multiply force by

displacement you get Work (400 J), but the question asks for
the rate (Power).

Official Solved Edition



BEAMBEPREP - PHYSICS - 03. WORK & ENERGY

Question #30 KMU 2023

Which of the following bodies has the largest kinetic energy? [ETEA
2023]

CORE CONCEPT AND DERIVATION

Kinetic energy scales linearly with mass but quadratically with
speed. Calculate the relative coefficient for each option.

Formula:

Solution:

e Calculate coefficients relative to Mv?:
s OptionA:1(3)(1)* =15

»  OptionB:4(3)(2)?=4(3)(4) =6

+ OptionC:1(3)(3)* = 3(3)(9) =135

e OptionD:1(1)(4)* = 1(16) =8

+ 13.5is the largest coefficient, making Option C the
greatest kinetic energy.

Why other options are incorrect:
Option D seems intuitively large due to the high speed (4v), but

the heavier mass (3M}in Option C combined with a high speed
(3v squared = 9) overcomes it.
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Question #31 KMU 2023

AZkg objectis released from rest 8m above the surface of Earth.
During the fall work done against air resist...

CORE CONCEPT AND DERIVATION

Use the Conservation of Energy with non-conservative forces:
The initial potential energy is converted into kinetic energy
minus the energy lost to air resistance.

Formula:

1
P.E = K.E + Whiction —> mgh = Emlﬂ + Wy

Solution:

e |nitialPE=2 x 10 x 8 = 160 J(Using g = 10 for simplicity).
e Energylost=50J.

e Remaining energy for K.E=160 — 50 = 110 J.

s SetK.Eequalto110:1(2)v* = 110.

e =110 = v=1048m/s.

s |fwestrictlyuseg=98:P.E=2x98=x8=156.8J.KE=

* Ineithercase, 10 m/secis by far the closest option.

Why other options are incorrect:

Options B, C, and D are wildly large and physically impossible
foran 8mdrop eveninavacuum (maxspeed invacuumis ~12.5
m/s).
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Question #32 DUHS 2023

1J/sec equals to: [SINDH 2023]
CORE CONCEPT AND DERIVATION

Identify the Slunit for the rate of energy transfer.

Formula:

~| b

Solution:

+ Joules(J) measure Energy or Work.

s Seconds (sec)measure Time.

e Joulespersecond(J/s)measures Power.

o The Slunit for Power is the Watt (W). Thus, 1)/sec =1Watt.

Why other options are incorrect:

1K (Kelvin)is temperature. 1 N (Newton)is force. 1T (Tesla) is
magnetic field strength.
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Question #33 DUHS 2023

Which of the following expression is constant for a freely falling
body? [SINDH 2023]

CORE CONCEPT AND DERIVATION

According to the Law of Conservation of Mechanical Energy, in
the absence of airresistance, the totalmechanical energy of a
freely falling body remains constant at every pointin its path.

Formula:

Eiota = P.E + K.E = Constant

Solution:

e Potential Energy (P.E) = mgh
s Kinetic Energy (K.E) = tmuv?

s Theirsum, mgh + ;mv? represents the total mechanical
energy, whichis a conserved constant.

Why other options are incorrect:

Option Amisses the 1/2 coefficient for kinetic energy. Option B
and D misstate the conservationlaw as an equality between
instantaneous PE and KE, which is only true at exactly half the
initial height.
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Question #34 DUHS 2023

Abody of mass 4 kg is moving a circle of radius Z2m. if the body
moves round a complete circle, what is the wo...

CORE CONCEPT AND DERIVATION

There are two primary reasons work is zero here: displacement
logic and force angle logic.

Formula:

W =F-d= Fdcosd

Solution:

¢ Reasonl: Over acomplete circle, the start and end points
are identical,Tota!displacement&'z 0. Therefore, Work =
0.

+ Reason2: Centripetal force acts towards the center, while
instantaneous motion is tangential (angle is 20°). Since
cos(90°) = 0, continuous work done is zero at every instant.

Why other options are incorrect:

Options A, C, and D are calculated by blindly multiplying mass,
radius, and other numbers given in the prompt, ignoring the
vector nature of work.
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Question #35 NUMS 2023

An object has 1) of F.E. what is the work done in term of height?
[NUMS 2023]

CORE CONCEPT AND DERIVATION

Energy is fundamentally defined as the capacity to do work.

Formula:

W =AP.E

Solution:

« |f abodyhas1Joule of Gravitational Potential Energy, it
means exactly 1 Joule of work was done tolift it to that
height.

e Conversely, if released, ithas the capacity to do exactly1
Joule of work as it falls back to the reference level.

e Therefore, the work equivalenceisdirectly1).

Why other options are incorrect:

Assuming the massis 1kgand gravity is 10 m/s2 might trick
someoneinto calculating height (h = 0.1m) and picking 0.1J, but
the question asks for work done, which matches the energy
perfectly.
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Question #36 NUMS 2023

Poweris dot product of: [NUMS 2023]
CORE CONCEPT AND DERIVATION

Poweris the rate of doing work. By substituting the definition of
work into the power equation, we uncover a vector relationship.

Formula:

~|
1y
By

Il
,,.|.

Solution:

d
o+

+ Sincevelocity v = ¢, we canrewrite the equation.

.« P=F.(§)=P3

e Poweristhe scalar dot product of the force vector and the
velocity vector.

Why other options are incorrect:

Force dot displacement is Work. Work and time are scalars, and
their division (not dot product) gives Power.

Question # 37 NUMS 2023

The area under force-displacement graph gives: [NUMS 2023]
CORE CONCEPT AND DERIVATION

The geometric area under a curve is the integral (product) of the
y-axis variable and the x-axis variable.

Formula:

Area = dez =W

Solution:

* They-axisis Force (Newtons).
+ The x-axisis Displacement (meters).

« Multiplying them (N x m)yields Joules, which is the unit of
Work.

Why other options are incorrect:

AreaunderVelocity-Time gives displacement. Power is Work
divided by Time.
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Question #38 NUMS 2023

Abodyof mass ‘'m'is moving with velocity 'v'. aftera short interval of
time its velocity becomes double. Ho...

CORE CONCEPT AND DERIVATION

Kinetic energy has a quadratic relationship with velocity.

Formula:

1
K.E= E'nwg

Solution:

e Initial KE= imv®.

¢ Newvelocityis2v.

o NewKE= %m(QU)z = %m(fl‘uZ) =4 x (%mvz].

e Because4isgreaterthanl, itis a4timesincrease.

Why other options are incorrect:
Option Amistakes the quadratic relationship foralinear one

(momentum doubles, but K.E quadruples). Decreasing options
areillogical since speedincreased.

Question #39 UHS 2022

The consumption of energy by a 60 Wbulb in 2s is: [UHS 2022]
CORE CONCEPT AND DERIVATION

Electrical energy consumed is calculated by multiplying the
power rating by the operational time in standard units.

Formula:

E=Pxt

Solution:

e Power(P)=60W (Joules persecond)
e Time(t)=2s

e EnergyE =60J/s x 25 = 120 Joules

Why other options are incorrect:

Dividing power by time yields 30 J (Option B). Forgetting to
multiply by 2 gives 60 J(Option C).
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Question #40 UHS 2022

Ignoring details associated with friction, extra forces exerted by
arm and leg muscles, and other factors, we ...

CORE CONCEPT AND DERIVATION

Using the Law of Conservation of Energy, the initial horizontal

kinetic energy is entirely convertedinto vertical gravitational
potential energy at the peak of the vault.

Formula:

L h
—my" =
s™ mg

Solution:

The mass m cancels out on both sides: %1;2 = gh.

-

+ Rearrange for velocity: v = v/2gh.

e Height (k)= 5m. Assume standard gravity g = 10 m/s”.

Why other options are incorrect:

Failing to multiply by 2 gives VB0 &= T Assuming v = ghdirectly
gives 50. Only 10 is mathematically sound.
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Question #41 UHS 2022

Aparticle of mass m atrestis acted upon by a force P fortime t. Its
kinetic energy after time tis: [UHS 2...

CORE CONCEPT AND DERIVATION

Newton's Second Law and Kinematics can be used to find the

final velocity, which is then substituted into the Kinetic Energy
equation.

Formula:

=

1.
— and v=u+at and K.E=-mv’
m 2

Solution:

s Accelerationa = 5 (where Forceis labeled P).

e Sinceitstartsfromrest(u = 0), final velocityisv = at =
(%)t

s KineticEnergy K.E = smv®.

e Substitutey: K.E

Il
Il
3
i3
Il
b=
3
—_
3N|3
pa—

¢ Simplifytoget K.E = -E;f

Why other options are incorrect:

Option Aforgets the 1/2 factor in the kinetic energy formula.
Options C and Dintroduce incorrect fractional coefficients not
prasent in derivation.
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Question #42 SZABMU 2022

The unit of kinetic energy is same as that of: [SZABMU+ETEA 2022]
CORE CONCEPT AND DERIVATION

By the Work-Energy Theorem, work done on an object equals
its change in kinetic energy. They represent the exact same
physical dimension.

Formula:

AKE=W

Solution:

s  Workis measuredin Joules (J).
« Kinetic Energyismeasuredin Joules (J).

s Therefore, they have identical units.

Why other options are incorrect:

Work/Time is Power (Watts). Power/Time gives Watt/second,
whichis meaningless here.

Question #43 SZABMU 2022

Kilowatt hour is a unit of: [SZABMU 2022]

CORE CONCEPT AND DERIVATION

The kilowatt-hour is a commercial unit of energy formed by
multiplying power (kW) by time (hours).

Formula:

B=Pxt

Solution:

» Power x time = Energy.
o 1kWh= 3.6 Megajoules.

* Therefore, it measures energy, not power itself.

Why other options are incorrect:

Energy = timeis Joule-seconds (action). Power is just
Joules/second (Watts).
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Question #44 LGHC] SZABMU2022

The unit of power in British engineering systemis: [SZABMU 2022]
CORE CONCEPT AND DERIVATION

Different systems of measurement use different standard units
for physical quantities. Power is the rate of doing work.

Formula:

1 hp = 746 Watts

Solution:

s Inthe Slsystem, the unit of power is the Watt (Js1).

e Inthe Britishimperial (engineering) system, poweris
traditionally measured in Horsepower (hp) or foot-pounds
persecond.

Why other options are incorrect:

Wattand Js ' are Sl units. Js is a unit of action or angular
momentum, not power.

Question #45 SZABMU 2022

Work done will be negative if the angle between force and
displacement is: [SZABMU 2022]

CORE CONCEPT AND DERIVATION

Work is the dot product of force and displacement, making it
dependent onthe cosine of the angle between them.

Formula:

W = Fdcos#

Solution:

e |f# = 1807, the force actsin the exact opposite direction
of the displacement (like friction).

e cos(180°) = —1.
s Therefore, W = — Fd, which is negative work.

Why other options are incorrect:

At0°,45° and 60°, the cosine values are all positive (+1, +0.707,
and +0.5 respectively), resulting in positive work.
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Question #46

[Formula] ____ [SZABMUZ2022]

SZABMU 2022

CORE CONCEPT AND DERIVATION

Deconstruct the given compound unitintoits fundamental
components to match it with a standard named unit.

Formula:

In.

d

Solution:

TheunitisN -m-s 1.

Newton = meter (N - m) is the Joule (J), the unit of work.

Therefore, N-m-s~! = J-s! orJoules persecond.

L]

1Joule per secondis defined as 1\Watt.

Why other options are incorrect:

kWhis a unit of energy. Jsis Joule-seconds. Js 2 is dimensionally
incorrect for any standard power or energy metric.
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Question #47

Ininter-conversion of energy, the work done against the frictionis:
[SZABMU 2022]

CORE CONCEPT AND DERIVATION

Work is fundamentally defined as the product of force and the
displacement overwhichit acts.

SZABMU 2022

Formula:

W=Fxd

Solution:

e |etthefrictional forcebe f.

s |etthedisplacement(orheight/distance fallen)be h.

s Themagnitude of the work done to overcome this friction
over thatdistanceisthe product of thetwo: W = f x h =
fh.

Why other options are incorrect:
Adding, subtracting, or dividing force and distance violates

dimensional analysis (you cannot add Newtons to meters, and
N/mis a spring constant, not energy).
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Question #48 SZABMU 2022

Acarofmass 800 kg accelerates from [Formula] to [Formula] , the
increase in K.Ewill be: [SZABMU 2022]

CORE CONCEPT AND DERIVATION

The increase inkinetic energy is simply the final kinetic energy
minus the initial kinetic energy.

Formula:

1 :
AK.E = Em{vfs —vf)

Solution:

¢ Mass(m)=800kg

s |nitialvelocity (v) =20 m /s

» Finalvelocity (v;) =30 m/s

o AK.E = }{800)(30° - 20%)

s AK.E=400(900 — 400) = 400(500)
o AK.E=200,000J]

* Converting to kilojoules: 200,000 J = 200 kJ.

Why other options are incorrect:

A common mistake is doing dm(v; — v;)%, which yields
400(10)* = 40,000 J = 40 kJ. Failing to convert Joules to kl leads
tomagnitude errors.
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Question #49 KMU 2022

When five times momentum of a body is equal to the kinetic energy
of the same body thenits velocityis equal ...

CORE CONCEPT AND DERIVATION

Setup an algebraic equation directly from the condition given
in the word problem using standard formulas for momentum
and kinetic energy.

Formula:

5p=K.E

Solution:

e Substitutep = mvand K.E = imu?

e 5(mv) = im?

s Cancelmassmandcne v frombothsides (assuming v = 0

e« p=5x2=10m/s.

Why other options are incorrect:

If you forget the 1/2in the K.E formula, you get 5mv = muv® =
v =5 m/s(OptionA). Options C and D result from arbitrary
arithmetic.
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Question #50 KMU 2022

The equation for kinetic energy is: [ETEA 2022]
CORE CONCEPT AND DERIVATION

Kinetic energy is the energy possessed by a body due toits
macroscopic motion.

Formula:

KE= %mv2

Solution:

« The standard scalar definition of kinetic energy foranon-
relativistic mass m moving at speedvis %mt-'z,

+ Note: OptionD (3m( - #))is also mathematically true

since the dot product of a velocity vector with itself gives
the speed squared scalar, but Option B is the universal
textbook representation.

Why other options are incorrect:

OptionAis missing the square on momentum (it should be
p*/2m). Option C is dimensionally invalid.

Question #51 KMU 2022

Electricity consumption is calculated commercially in: [ETEA 2022]
CORE CONCEPT AND DERIVATION

Commercial electricity is billed based on total energy
consumed, not the instantaneous power draw.

Formula:

E=Pxt

Solution:

+ Powerunits (Watts, Kilowatts, Megawatts) only measure
the rate of energy use.

+ Tomeasure total energy, power must be multiplied by
time.

¢ The standard commercial unit is the Kilo-watt hour (kWh),
which equals 3.6 x 10 Joules.

Why other options are incorrect:

Options A, C, and D are strictly units of Power, not Energy.

beambeprep.com

Page 35 of 59

TOPICAL PAST PAPER ARCHIVE

Question #52 KMU 2022

Acyclist comes to a skidding stop in 10m. During this process, the
opposing force onthe cycle due to the roa...

CORE CONCEPT AND DERIVATION

Work done by a force opposing the direction of motion (like
friction) is always negative because it removes kinetic energy
fromthe system.

Formula:

W = Fdcos#

Solution:

e Force of friction (F)=200N

e Displacement(d)=10m

s Sincethe force opposes motion, the angle #is 180°.
e W =200 x 10 x cos(180°)

o W =2000x (~1) = —2000J

Why other options are incorrect:
Option C (+2000J)implies the road pushed the bicycle

forward, increasing its speed. Options Aand D are calculation
errors.
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Question #53 BUMHS 2022

An electric motoris used to operate an elevator. The motor does
140000J of work in 70 5. Whatis the output p...

CORE CONCEPT AND DERIVATION

Poweris the rate at which work is performed over time.

Formula:

|

Solution:

-

Work (W) =140,000

.

Time(t)=70s

_ 140000 _ 14000 _
. P_l—m—_lT—Qﬁl'lU\V

L]

Convert to kilowatts: 2000 W = 2.0 kW.

Why other options are incorrect:
Dividing time by work gives ~0.50 (Option A). Missing zeros

gives 2.0 W. Option Dis an arbitrary distractor using the value of
g-
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Question #54 BUMHS 2022

Abody of mass 5kg is moving with amomentum of 10 Ns. a force of
0.2N acts onitinthe direction of motion ...

CORE CONCEPT AND DERIVATION

Use Newton's second law and kinematics to find the final
velocity, then apply the work-energy theorem or calculate
kinetic energy differences.

Formula:

1 ; i
p=mv ; a= i up=w +at AK.E=§m{vf—vf)

Solution:

e Findinitialvelocity: 10 =5 x v; = v; = 2m/s.
» Findacceleration:a = &2 = 0.04 m/s’.

s Findfinalvelocity after10s: vy = 2 + (0.04 x 10) = 2 +
0.4=24m/s.

s Calculate K.Edifference: AK.E = }(5)(2.4* — 2%).
o AK.E=25(5.76 — 4) = 2.5(1.76).
e 25x1T6=441J.

Why other options are incorrect:

Mistakes in calculating 2.4% ormistakenly doing (vs — vi)? lead to
incorrect valueslike 0.4 ) or other distractors.
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Question #55 DUHS 2022

if mass and speed of a moving objectis doubled, the K.E will be:
[DUHS 2022]

CORE CONCEPT AND DERIVATION

Kinetic energy is linearly proportional to mass and quadratically
proportional to velocity.

Formula:

Solution:

o Letinitial K.Ebe E = Jmu”.

s Newmassm' = 2m. Newspeedv' = 2v.
o NewKEE = i(2m)(2v)"

o B =3(2m)(4v?) = 8 x (3mv?).

s FE' =8E. It becomes eight times greater.

Why other options are incorrect:

If only speedis doubled, it's 4 times. If only mass is doubled, it's
2times. If both were squared, it would be 16 times.
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Question #56 DUHS 2022

One kilowatt hour is equal to: [DUHS 2022]
CORE CONCEPT AND DERIVATION

Convert the commercial unit of energy into the Sl unit (Joules)
by converting both prefixes and time units.

Formula:

1kWh =1 kW » 1 hour

Solution:

1kilowatt = 1000 Watts (Joules/sec).

e Thour=23600seconds.

s Multiply them: 1000 J /s x 3600 s = 3,600, 000 Joules.

e Inscientific notation: 3.6 x 105 J.

Why other options are incorrect:

Mismatched exponents: 3.6 x 10 misses azero (only 10 minutes
instead of 60). 36 < 10°i510 times too large.
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Question #57 DUHS 2022

The rate of doing work is zero, when the angle [Formula] between
force and velocityis: [DUHS 2022]

CORE CONCEPT AND DERIVATION

The rate of doing work is Power, which can be expressed as the
dot product of the Force and Velocity vectors.

Formula:

P—F-T=Fucosf

Solution:

+« Forpowerto be zero while force and velocity are non-
zero, the cosine term must be zero.

e cosf =0 — #=90".

* ‘When forceis perpendicular to velocity (like centripetal
force), nowork is done, hence therate of work is zero.

Why other options are incorrect:

At 0°, rate is maximum. At 180°, rate is maximum negative (rapid
deceleration). At 60°, it is exactly half of the maximum.

Question #58 NUMS 2022

Thpis equalto: [NUMS 2022]
CORE CONCEPT AND DERIVATION

Mechanical horsepower is alegacy unit of power that must be
converted to standard Slunits for physics calculations.

Formula:

1hp =T45.TW

Solution:

¢ By standard conventionin physics, this value is rounded to
the nearest wholeinteger.

s Therefore, Thp =746 Watts.

Why other options are incorrect:

The other options are dyslexic numeral scrambles of 746
designed to confuse students relying purely onrote
memorization.
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Question #59 NUMS 2022

The product of force and velocity is equal to: [INUMS 2022]
CORE CONCEPT AND DERIVATION

Examine the dimensional units of Force multiplied by Velocity.

Formula:

Solution:

e ForceisinNewtons (N). Velocity is inmeters per second
(m/s).

e Productunits =N x m/s=(N-m)/s = Joules/second.

* Joules persecond is the definition of Watts, which is the
unit of Power.

Why other options are incorrect:

Work done is Force x Displacement. Kinetic and Potential
energy share the same units as Work, not Power.

Question #6460 NUMS 2022

One kilowatt-houris equal to: [NUMS 2022]
CORE CONCEPT AND DERIVATION

Convert the kilowatt-hourinto Joules, then apply the correct SI
prefix.

Formula:

E=Pxt

Solution:

o 1kWh = 1000 W » 3600 s = 3,600, 000 Joules.
s The prefix for amillion (10%)is Mega (M).

e Therefore, 3,600,000 J = 3.6 x 10° J = 3.6 MJ.

Why other options are incorrect:

36 MJwould be 36 x 10%J (10 kWh). 3.8 Ml is a purely fabricated
number.
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Question #61 NUMS 2022

The amount of work done is moving a body at certain pointina
gravitational field to a position of zero poten...

CORE CONCEPT AND DERIVATION

Thisis the formal definition of Absolute Gravitational Potential
Energy.

Formula:

_ GMm

Solution:

« "Gravitational potential energy” usually refers to relative
changes (mgh) near the Earth's surface.

* Whenmoving a mass from a specific point all the way to
infinity (where the gravitational field is strictly zero). the
totalwork done without inducing acceleration defines the
"Absolute” potential energy at that specific point.

Why other options are incorrect:
Kinetic energy relates to motion. Standard potential energy is

relative (depends on an arbitrary reference frame like the floor
orground).

beambeprep.com

Page 39 of 59

TOPICAL PAST PAPER ARCHIVE

Question #62 NUMS 2022

Ifthe speed of a body is doubled, its kinetic energy become:
[NUMS 2022]

CORE CONCEPT AND DERIVATION

Calculate the actual mathematical expression for the new
kinetic energy, not just the multiplication factor.

Formula:

K.E Lot
2 = =My
2 u

Solution:

e Letinitial K.E = o,
* Substitute 2v for the new speed: New K.E = 2m(2v).

o NewKE=im(4?)

» Simplify the fraction: (5) mv* = 2mv’.

Why other options are incorrect:
Students often memorize "itincreases by 4 times" and

mistakenly select 4mv? (Option D), forgetting the initial 1/2
coefficient.

Question #63 NUMS 2022

An electric motor of power 2hp is installed in an industrial unit. Its
power is [NUMS 2022]

CORE CONCEPT AND DERIVATION
Convert Mechanical Horsepower into Watts.

Formula:

FPratts = Php x 746

Solution:

e Thp=746W.
* GivenPower=2hp.

o 2xT46 = 1492 W.

Why other options are incorrect:

1500 W is arough approximation but not exact. 742 W is an
incorrect base value. 148 W drops a digit.
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Question #64 RGH(:)] PMDC 2021 Question #65 LCEH()] PMDC 2021
A field in which the work is done in a moving a body along a closed When a force is parallel to the direction of motion of the body, then
pathiszerois called [NMDCAT 2021] work done on the body is [NMDCAT 2021]
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
This is the literal definition of a conservative force field in Work done depends on the orientation of the force relative to
classical mechanics. the direction of motion (displacement).
Formula: Formula:
fﬁ-dﬁ':o W = Fdcos8
Solution:
Solution:

e 'Parallel” means the force and displacement pointinthe

« |fmoving a mass around a closed loop resultsin netzero e e

work done (energy spent getting thereis fully recovered
returning). the field governingitis broadly termed a

"Conservative Field".
e Theangled =0°.

« While Gravitational and Electrostatic fields are examples
of conservative fields, the overarching generalized term
forthis property is "Conservative Field".

e cos(07) = 1, which is the maximum value for cosine.

e Thus, W = Fd, yielding the maximum possible work.

Why other options are incorrect:

While Options A and D are specific examples, Option Bis the Why other options are incorrect:
definitive, all-encompassing physical term the definition refers
to. If perpendicular (90°), work is zero. Work can never be infinite

under finite force and displacement.
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Question #66 PMDC 2021

if abody of mass of 2 kg is raised vertically through 2m, then the
work done will be [NMDCAT 2021]

CORE CONCEPT AND DERIVATION

Work done tolift abody vertically against gravity is stored as
gravitational potential energy.

Formula:

W = mgh

Solution:

-

Mass(m) = 2 kg

-

Height(h)=2m
s Accelerationdue to gravity(g)=9.8 m,f's2

o W=2x98x2=4x98=39.2]J

Why other options are incorrect:
Using g = 10 gives 40 J. Misplacing decimal points during

calculationyields 392.10or 3.92.

Question #67 PMDC 2021

The relation between horsepower and watt is [NMDCAT 2021]
CORE CONCEPT AND DERIVATION

Horsepower (hp)is animperial unit of power, while Watt is the
standard Slunit.

Formula:

1 mechanical horsepower = 745.7 W

Solution:

* By standard conventionin basic physics, the valueis
rounded to 746 Watts.

e Therefore, 1Thp=746W.

Why other options are incorrect:

These are merely incorrect memory distractors.
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Question #68 PMDC 2021

The area under the force displacement graph represents [NMDCAT
2021]

CORE CONCEPT AND DERIVATION

Integrating Force over Displacement yields the total Work
Done.

Formula:
W= f ' Fda
T

Solution:

e The product of the units on the axes is Newton x meters
(N.m), whichis Joules.

e Joules are the unit of Work. Hence, the geometric area
represents Work Done.

Why other options are incorrect:

Areais a geometric measure, not a physical quantity. Poweris
Force x Velocity.
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Question #69 PMDC 2021

Amachine does 2500 Jof work in Tmin. What is the power
developed by the machine? [NMDCAT 2021]

CORE CONCEPT AND DERIVATION

Power is the rate of doing work. Time must be converted into S|
units (seconds).

Formula:

.

Solution:

o Work(W)=2500)

-

Time(t)=1Tmin=60s

e Thissafelyroundsto 42'W.

Why other options are incorrect:
If you fail to convert minutes to seconds, you calculate 2500 /1

=2500 W (Option D). Option C results from flawed mental
rmath.

Question #70 PMDC 2021

Amoving car possesses [NMDCAT 2027]
CORE CONCEPT AND DERIVATION

Anobjectinmotion intrinsically possesses Kinetic Energy,
whichis a form of Mechanical Energy.

Formula:

M.E=K.E+P.E

Solution:

* Becausethe carismoving, it has velocity, giving it %va.

* Kinetic energy is categorized broadly as Mechanical
energy.

Why other options are incorrect:
While a car produces heat and sound, and uses chemical

energy (fuel), its pure state of gross physical motion is
represented entirely by Mechanical energy.
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Question #71 PMDC 2021

kWhis the unit of [NMDCAT 2021]

CORE CONCEPT AND DERIVATION
Multiplying Power by Time gives Energy.

Formula:

E=Pxt

Solution:

s kW (Kilowatt) is Power.
e hi(hour)is Time.

e Power x Time = Energy. This is the unit used by electric
companies to measure energy consumption.

Why other options are incorrect:

Students confuse "Watt" with Power, failing to notice the
multiplication by hours.
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Question #72 LEA(:)] PMDC 2021 Question #73 EA(:)] PMDC 2021
2kg mass is uplifted by the machine through the height of 200m for Light body A and heavy body B have equal K. E of translation. Then
10 sec calculate power deliver to the load.... [NMDCAT 2021]
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
Power output forlifting is the gravitational potential energy Relate kinetic energy and momentum directly using algebra.
gained divided by the time taken.
Formula:
Formula:
p=v2mK.E
p— mgh
i
Solution:
Solution:
« Kinetic Energy (K.E)is equal for both bodies.
o Mass(m)=2kg
¢ Theformula shows that momentum pis propartional to
o Gravity(g)=10m/s v

s Sincebody Bisheavier(mpg > m,), it willhave alarger

e Height(h)=200m momentum (pp = py).

e Time(t)=10s
Why other options are incorrect:

People confuse the velocity relationships. Alight body moves
much faster to have the same KE, but momentum heavily favors
the mass component when KE is held constant.

o  WorkDone =mgh = 2 x 10 x 200 = 4000 J

o Power=20 _ 400 W

Why other options are incorrect:

Omitting gravity gives 40 W. Using an incorrect height or time
gives extraneousresults.
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Question #74 PMDC 2021

Ifmomentumis increased by 13% then K.E increase by [NMDCAT
2021]

CORE CONCEPT AND DERIVATION

Kinetic energy varies as the square of momentum.

Formula:

K.E x p*

Solution:

-

Letinitialmomentump: = 1. Theninitial KEEy = 12 = 1.

« Increase pby13%. Newmomentump, = 1.13.

o NewKEE, = (1.13)> = 1.2769.

e TheincreaseinK.Eis1.2769 — 1 = 0.2769, or 27.69%.

e Since 27.69%isnot presentin options A, B, or C, the
answeris None.

Why other options are incorrect:

Students might do simple additive math or miscalculate 1.13%.
None of the distractors mathematically align with squaring 1.13.
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Question #75 PMDC 2020

A1.75 m heighted weight -lifter raises weights with a mass of 50 kg
to a height of .5m above his head. How muc...

CORE CONCEPT AND DERIVATION

Work done against gravity is the product of weight (mg) and the
total vertical displacement from the ground.

Formula:

W = mgh

Solution:

e Mass(m)=50kg

s Total vertical height from ground (k) = Lifter's height +
extraheight=175+0.5=2.256m

e g=10m/s
o W =>50x10x225=>500x2.25=1125]

Why other options are incorrect:
Using only the lifter's height gives 875 J. Using only the height

above the head gives 250 J. Youmust use the total vertical lift
distance fromrest.
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Question #76 PMDC 2020

When the speed of your caris halved, by what factor does its kinetic
energy decreases? [NMDCAT 2020]

CORE CONCEPT AND DERIVATION

Kinetic energy is directly proportional to the square of velocity.

Formula:

Solution:

-

Letinitial velocity be v andinitial kinetic energy be K .E.

« Newvelocityisv/2.

e  New K,E:._Ji' % (émvz} —tK. B

* Therefore, it decreases by afactor of 1/4.

Why other options are incorrect:

Assuming a linearrelationship leads to 1/2. The correct
qguadratic relationship dictates 1/4.
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Question #77 PMDC 2020

Which of the following force is non-conservative force? [NMDCAT
2020]

CORE CONCEPT AND DERIVATION

Anon-conservative force dissipates mechanical energy (often
into heat) and the work done by it depends entirely on the path
taken, not justinitial and final positions.

Formula:

Wc]os.cd '_)'(‘- 0

Solution:

e Frictional force opposes motion constantly. If you move
anobjectinaclosed loop, friction does negative work the
entire time, dissipating energy.

o Therefore, frictionis path-dependent and non-
conservative.

Why other options are incorrect:
Gravitational, electric, and spring forces are conservative.

Energy stored against them canbe perfectly recovered as
kinetic energy.

Question #78 NUMS 2020

The area under force - displacement graph gives us: [NUMS 2020]

CORE CONCEPT AND DERIVATION

Onagraph, the area under the curve is the product of the
quantities on the y-axis and x-axis.

Formula:
W = dez

Solution:

+ They-axisrepresents Force (F).
s Thex-axisrepresents Displacement (d).
s Area=F x d, whichis the definition of Work Done.

Why other options are incorrect:
Areaunder Velocity-Time gives displacement. Poweris work

divided by time, not force times displacement. Accelerationis
force divided by mass.

Official Solved Edition



BEAMBEPREP - PHYSICS - 03. WORK & ENERGY

Question #79 NUMS 2020

Kilowatt-houris unit of: [NUMS 2020]
CORE CONCEPT AND DERIVATION

A unit formed by multiplying Power and Time always yields a
measure of Energy.

Formula:

=P

Solution:

e Kilowatt (kW)is a unit of Power.
* Hour(h)isaunit of Time.
+ Power x Time = Energy.

e TkWh=1000 W x 3600 s = 3.6 x 10° Joules, whichis the
standard commercial unit of electrical energy.

Why other options are incorrect:

Students often see "Watt" and immediately assume Power.
However, multiplying it by time converts it back to Energy.
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Question #80 MDCAT 2019

An automobile is moving forwards with uniform velocity due to the
force exerted by its engine. If that force ...

CORE CONCEPT AND DERIVATION

Poweroutputis directly proportional to both the force exerted
and the velocity at which the object moves.

Formula:

P=Fxy

Solution:

e Initial Power P = Fu

s NewForce=2F

s \elocityremainswv

e NewPowerP' = (2F)v = 2(Fv) = 2P
e Thus, the powerisdoubled.

Why other options are incorrect:

Since the relationship is strictly linear, doubling one variable
(while keeping the other constant) doubles the product. [t does
not square it or halve it.
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Question #81 LCH(¢)] MDCAT 2019 Question #82 RC'HI.)Y] MDCAT 2018
Which of the following statement shows that no work is done? Energy consumed by 6 0-watt bulb in 2 minutes is equal to [MDCAT
[MDCAT2019] 2018]
CORE CONCEPT AND DERIVATION CORE CONCEPT AND DERIVATION
In physics, mechanical work is zero if the force acts Electrical energy consumed is calculated by multiplying the
perpendicularly to the direction of motion at all times. power rating by the time in seconds.
Formula: Formula:
W = Fedcos(907) =0 E=Pxt
Solution: Solution:
« Foramoonorbiting Earthin a circular path, the e Power(P)=60W

gravitational force provides centripetal force, pointing
towards Earth's center.

o  Time(t)=2minutes =2 x 60 = 120 seconds

+ Thevelocity (and instantaneous displacement)is

tangential, forming a 0° angle with the force. e FE — 60 % 120 = 7200 Joules

* Therefore, cos(90°) = 0, sonoworkis done. « Converttokilo-joules: 7200 J = 7.2 kJ

Winiother options areinconect: Why other options are incorrect:
Pushing a car and lifting weights involve forces applied in the
same direction as displacement, doing positive work. Writing
involves frictional forces and micro-displacements, doing
work.

Failing to convert minutes to seconds yields 60 x 2 = 120 J
(Option B). Dropping a zero yields 720 J (Option C).
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Question #83 MDCAT 2018

Astone of mass 2.0 kg is dropped from a rest position 5.0m above
the ground. What is its velocity at a height...

CORE CONCEPT AND DERIVATION

Using the Law of Conservation of Energy, the loss in potential

energy equals the gain inkinetic energy. The velocity depends
only on the distance it has fallen, not the mass.

Formula:

v = +/2gAh

Solution:

* |nitialheight=5.0m
+ Finalheight=3.0m

o Distancefallen(Ah)=5.0-3.0=2.0m

» Since6? = 36and 7> = 49, 1/39.2is slightly more than 6.

e v=6.26 m/s, whichrounds to 6.3 m/s.

Why other options are incorrect:
Using the remaining height (3m) instead of the fallen distance

gives v/2 x 9.8 x 3 = 7.7 m/s. Calculating velocity at the very
bottom (h=5m) gives +/98 = 9.9 m/s.
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Question #84 MDCAT 2018

The rate at which work is being done is called: [MDCAT 2018]
CORE CONCEPT AND DERIVATION

By fundamental physics definitions, power is the measure of
how fast work is accomplished or energy is transferred.

Formula:

AW
At

Solution:

« Theterm "rate” implies division by time.
» Workdivided by time is Power, measuredin Watts (J/s).

Why other options are incorrect:

Energy is the capacity to do work, not therate. Force is apush
or pull. Density is mass per unit volume.
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Question #85 KMU 2018

Aman has amass of 80 kg. He ties himself to one end of rope which
passes over a single fixed pulley. He pull...

CORE CONCEPT AND DERIVATION

Power can be calculated as the product of the upward force

applied (to overcome gravity) and the constant velocity of the
mass.

Formula:

P=F.v=(mg)-v

Solution:

¢ Mass(m)=80kg

+ Velocity(v)=50 cm/s = 0.5 m/s

s Forcerequired =Weight=mg =80 x 9.8 =784 N
o PowerP =784 x05=392W

e Convertto kilowatts: £2 = 0.392 kW

Why other options are incorrect:
If g = 10isused, P = 800 x 0.5 = 400 W = 0.4 kW. The closest

exactanswerusing 9.8 is 0.39 kW. Failing to convert cm/s to
m/s results inlarge values like 39 kW.
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Question #86 KMU 2018

If the momentum of a body decreases by 20% the percentage
decreases in K.Ewill be: [ETEA 2018]

CORE CONCEPT AND DERIVATION

Kinetic energy is directly proportional to the square of
momentum.

Formula:

KE=— — KExp’
2m

Solution:

Let initial momentum be p; = 100. Initial K.E  (100)? =
10000.

s A20% decrease meansnewmomentump, = 80.

e NewK.Ex (80)% = 6400.

e DecreaseinK.E=10000-6400 =23600.

e Percentagedecrease = 8  100% = 36%.

Why other options are incorrect:
Directly assuming K.E decreases by the same 20% ignores the

squared relationship. 44% is the answer fora 20% increase in
momentum.
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Question #87 KMU 2018

Aman carries a l kg body 10m horizontally on a level ground. The
work done by the man is: [ETEA 2018]

CORE CONCEPT AND DERIVATION

Work is calculated as the dot product of force and
displacement. When moving horizontally at constant speed, the
appliedlifting force is upward (against gravity), while the
displacementis horizontal.

Formula:

W = Fdcos#f

Solution:

+ Theforce holding the object up is vertical.

« Thedisplacementis horizontal.

* Theangle#betweenforce and displacementis 20°.
o cos(90°) =0

e W=Fd0)=0J

Why other options are incorrect:

Multiplying mass and distance (1x10) yields 10, which
incorrectly assumes the force and displacement are in the same
direction.
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Question #88 MDCAT 2017

ABC Closed Loop Path Closed Path F-d Graph (Total Work Done in
Closed Loop = 0) Total work done in figure [M...

CORE CONCEPT AND DERIVATION

The net work done by a conservative force in moving an object
along a closed path (returning to the exact starting position) is
always zero.

Formula:
f F-dr=0

Solution:

« Thefigurerepresents acyclic process forming a closed
loop on a Force-Displacement graph.

* |naclosedpathunderaconservative field, the positive
work done expanding is exactly canceled by the negative
work done returning to the origin.

¢ Thus,the net workis O Nm.

Why other options are incorrect:

Calculating the geometric area inside the loop gives the work
done during one specific cycle segment, but the total net
displacement from start to finishis zero, yielding zero net work.
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Question #89 MDCAT 2017

Work done will be zero if angle between Force and displacement is:
[MDCAT 2017]

CORE CONCEPT AND DERIVATION

Work is the dot product of force and displacement, meaning it
depends directly onthe cosine of the angle between them.

Formula:

W = Fdecosf

Solution:

e When# = 2707, the force and displacement are
perpendicularto each other.

e cos(270°) =0
o Therefore, W = Fd(0) =0

Why other options are incorrect:

At0° and 3607, cos @ = 1, yielding maximum positive work. At
60°, cos(60°) = 0.5, yielding half the maximum work.
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Question #90 MDCAT 2017

Ifmass 'm'is dropped from height 'h’ vertically, fis the force of
friction during downward motion and 'v'i...

CORE CONCEPT AND DERIVATION

According to the Conservation of Energy in the presence of
non-conservative forces, the initial potential energy is
converted into kinetic energy plus the work done against
friction.

Formula:

Ein'ltial = Ef'ma] = ﬁ’f{id.ion

Solution:

e Initial energy at height his entirely Potential Energy:
P.E = mgh

» Final energy at the bottomis Kinetic Energy: K.E = imuv*
e Work done against air friction overdistance h: W = fh
s Equating them:mgh = $mv® + fh

Why other options are incorrect:
Option Aimplies energy is created. Option B implies friction

work equals total energy. Option Cincorrectly subtracts friction
work instead of adding it to the final state energies.
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Question #91 MDCAT 2017

At what angle work done will be maximum? [MDCAT 2017]
CORE CONCEPT AND DERIVATION

Work depends on the cosine of the angle between the applied
force vector and the displacement vector.

Formula:

W = Fdcos#

Solution:

¢ The cosine functionreaches its maximum positive value
whentheangled = 0°.

* cos(07)=1

+ Therefore, the workdoneis W = Fd(1) = Fd, whichis the
rmaximum possible work.

Why other options are incorrect:

At90°, workiszero. At 30° and 45°, the cosine values are *'é:‘ and
ﬁ respectively, which yield fractions of the maximum work.
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Question #92 MDCAT 2017

Which one of the following is a greater work? [MDCAT 2017]
CORE CONCEPT AND DERIVATION

Work is a scalar quantity. The positive (+) or negative (-) signs
merely indicate whether energy is being transferred to the
system (positive) or from the system (negative, like work done
against friction). "Greater work" refers to the largest absolute
magnitude of energy transferred.

Formula:

|W| = Magnitude of energy transfer

Solution:

« Compare the absolute magnitudes of the given options:
e |+100|=100]

e |-1000|=10001

e |-100|=100]

e |+200]|=200]

« 1000 Jisthe greatest magnitude of energy transferred.

Why other options are incorrect:

Students often mistake the (-) sign for a mathematical algebraic
value (where -1000 is smaller than +100). In physics, a negative
work of 1000 J means 1000 J of energy was removed, whichis a
"greater” amount of work than adding 100 J.
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Question #93 MDCAT 2017

d(m)}F(N}+10-10012 3 +10J-10J +10 J Force-Displacement Curve
(F vs d) The figure shows the force dis...

CORE CONCEPT AND DERIVATION

The work done by a variable force is equal to the net area under
the Force-Displacement (F-d) graph. Areas above the x-axis
represent positive work, and areas below represent negative
work.

Formula:

W = ZArea

Solution:

+ Basedonstandard graph variations of this problem: The
graph consists of three rectangular segments.

e Segmentl:Force=+10N, Displacement=1m. Area =10 x
1=+101J

e Segment2: Force=-10 N, Displacement=1m. Area=
=10x1=-10J

+ Segment 3:Force =+10 N, Displacement =1m. Area =
Wx1=+10J

» NetWork=(+10) + (—10) + (+10) = 10J

Why other options are incorrect:
lgnoring the negative sign for areas below the x-axisresultsin

30 J(Option B). Only looking at two positive segments gives 20
J(Option C).
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Question #94 KMU 2017

Amanofmass 60 kg climbs up a 20mlong staircase to the top of a
building 10m high. What is the work done by...

CORE CONCEPT AND DERIVATION

Work done against gravity depends entirely on the vertical
height gained, independent of the actual path taken (like the
slope length of the stairs).

Formula:

W =mgh

Solution:

e Mass(m)=60kg

e \Vertical Height (k) =10 m(lgnore the 20m staircase length:
it is path-dependent datairrelevant for conservative
gravitational work).

o W =1602x10x 10 = 6000 J

e Converttokilo-joules: 6000 J = 6 KJ

Why other options are incorrect:
Using the slant length of the staircase (20m) instead of vertical

height yields 60 x 10 x 20 = 12000 J or 12 KJ (Option A), which is
incorrect because gravity only acts vertically.
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Question #95 KMU2017

When a force retards the motion of abody the work doneis: [ETEA
2017]

CORE CONCEPT AND DERIVATION

Aretarding forceis one that opposes the direction of motion
(e.g.. friction or braking force). In this case, the angle between
force and displacement is 180°.

Formula:

W = Fdcos#f

Solution:

-

Angle 8 = 180°

o cos(180°) = -1

o W=Fd(-1)=-Fd

s Thework doneis fundamentally negative because energy
is being removed from the moving body.

Why other options are incorrect:

Positive work implies the force aids motion (speeding the
object up). Zero work implies force acts perpendicularly.

OptionDisincorrect because retardation strictly implies

opposition.
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Question #96 KMU 2017

An engine pumps out 40 kg of waterin one second. The water
comes out vertically upwards with a velocity of [F...

CORE CONCEPT AND DERIVATION

Power can be calculated using the force exerted and the
velocity at which the mass moves. Since water is pumped
vertically, the force must overcome gravity.

Formula:

P=F.-v=(mg)-v

Solution:

e Masspersecond(m/t) = 40 kg/s

e \Velocity(v)=3m/s

s Assumeg =10 m;‘s2 for standard ETEA simplicity.
e P={40x10)x3=400x3=1200W

e Converttokilowatts: 1200 W = 1.2 kW

Why other options are incorrect:
Forgetting to convert Watts to Kilowatts yields 1200 (Option D).

Dividing by 10 instead of 1000 yields 120 kW. These are unit
conversion errors.
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Question #97 KMU2017

Two boys weighing in the ratio 4.5 goes up stair taking time in the
ratio 5:4. The ratio of their poweris: [E...

CORE CONCEPT AND DERIVATION

Power is the rate of doing work. In climbing stairs, work done is
equal to the potential energy gained (weight x height).

Formula:

_E_mgh
i i

Solution:

¢ Weight ratio: = %ﬁ =3

e Timeratio: & =3

* Since they climb the same stairs, height h is constant.

« Notice we must flip the time ratio because time is in the
denominator: §]L —d

Why other options are incorrect:

If youmultiply the direct ratios without flipping time (4/5 * 5/4),
youget1(OptionA). If you flip weight instead of time, you get
25/16 (Option C).
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Question #98 MDCAT 2016

Potential energy perunit volume is given by [MDCAT 2016]
CORE CONCEPT AND DERIVATION

Density (p) is defined as mass per unitvolume (m/V). We can
substitute thisinto the standard potential energy formula.

Formula:

P.E  mgh

Solution:

* Gravitational Potential Energy = mgh
* Divide by Volume (Vv); 22

s Since mass/volume (#)is density (p), the expression
becomes ggh.

Why other options are incorrect:

Option Ais total potential energy. Option B is potential energy
perunit mass. Option Cwrongly divides by density instead of
multiplying.
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Question #99 KMU 2015

A6.0 kg blockisreleased from rest 80m above the ground. When it
has fallen 60m its kinetic energy is approx...

CORE CONCEPT AND DERIVATION

According to the Law of Conservation of Energy, the loss in
gravitational potential energy equals the gain inkinetic energy
for a freely falling body.

Formula:

Loss in P.E = Gainin K.E = mgAh

Solution:

* Mass(m)=6.0kg

e« Distance fallen(Ah) = 60 m (Note: we use the distance it
has fallen, not its height from the ground).

e Usingg = 9.8m/s>:
o K FE=6.0x98x60=>588x60=235281]

+ Thisis approximately 3500 J.

Why other options are incorrect:

Using the remaining height of 20minstead of the fallen distance
givest x 9.8 x 20 = 1200 J(Option C). Using the total height
80m gives = 4800 J (Option A).
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Question #100 MDCAT 2010

The consumption of energy by 60-watt bulb in 2 seconds is: [MCAT
2010]

CORE CONCEPT AND DERIVATION

Energy consumptionis the product of the power of the device
and the time it operates.

Formula:

E=Pxt

Solution:

e GivenPower(P)= 60 W (whichis 60 Joules/second)
s GivenTime(t)=2s

s E=60J/sx25=120J

Why other options are incorrect:

Dividing power by time (60/2) gives 30 J(Option B). Other
options arise fromincorrect arithmetic manipulation of the
given numbers.

Question #101 MDCAT 2010

Which one of the following is a non-conservative force? [MCAT
2010]

CORE CONCEPT AND DERIVATION

Anon-conservative forceis aforce for which the work done
depends on the path taken. The mechanical energy of a system
is not conserved when non-conservative forces act (it
dissipates as heat orsound).

Formula:

Wcloscd path '_)'£ ]

Solution:

e Electric, gravitational, and elastic spring forces are all
conservative forces because work done by them overa
closedloopiszero.

e Frictional force is path-dependent and dissipates energy
as heat, making it a classic non-conservative force.

Why other options are incorrect:

Options A, B, and C are fundamental conservative fields where
potential energy can be perfectly defined and recovered.
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Question #102 LCEA )] MDCAT 2010 Question #103 RL.CH(%) KMU 2010
if velocity is double, then. [MCAT 2010] The heat energy dissipated by 40 watts bulb in one hour is [ETEA
2010]

CORE CONCEPT AND DERIVATION

Momentumis directly proportional to velocity, while kinetic
energy is proportional to the square of velocity. Energy dissipated is the product of power output and the time
period in standard Sl units (seconds).

CORE CONCEPT AND DERIVATION

Formula:
Formula:

p=mv and K.F= %mvz

E=Pxt

Solution: Solution:

e |[fo' =20

e Power(P)=40W

+  Newmomentum: p' = m(2v) = 2mv = 2p(Increases 2

s Time(t)=1hour=3600 seconds
times)

o oy - s E =40 x 3600
e NewKinetic Energy: K.E' = 3m(2v)* = jm(dv®) = 4 x

(3mv*) = 4K .E (Increases 4 times)

e FE = 144000 Joules

Why other options are incorrect:
Options A, B, and C swap orignore the linearrelationship of Why other aptions arg Incorrgct:
momentum and the quadratic relationship of kinetic energy

. . Failing to convert hours to seconds (using t=60 for minutes,
with velocity.

etc.) or making a zero-counting errorleads to options A, B, or D.
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Question #104 KMU 2010

The gravitational potential energy per unit massis called: [ETEA
2010]

CORE CONCEPT AND DERIVATION
Gravitational potential at a point in a gravitational field is
defined as the work done perunit mass to bring a test mass
from infinity to that point.
Formula:

H
Lonah o

Solution:

* Potential Energy (U') is energy associated with a specific
mass m.

* When we divide this energy by the mass (U /m), we get a
property of the field itself, independent of the test mass.
This is called Gravitational Potential.

Why other options are incorrect:
Absolute P.E and regular P.E are measures of total energy

(Joules), not energy per unit mass (Joules/kg). A potential hillis a
visual analogy, not the physical quantity.

Question #105 MDCAT 2009

If a certain force acts on an object and changes its kinetic energy
from651to 130 J, then work done by the ...

CORE CONCEPT AND DERIVATION

According to the Work-Energy Principle, the net work done on
anobject is strictly equal to the change inits kinetic energy.

Formula:

W=AK.E=K.E;—- K.E,

Solution:

+ Final Kinetic Energy (K.E5) =130
* |nitialKinetic Energy (K.E,) =65

o W=130J-65]J=651]

Why other options are incorrect:

OptionDrepresents only the final kinetic energy. Options Aand
C result from arbitrary arithmetic (like taking averages)rather
than applying the direct difference.
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Question #1046 MDCAT 2008

Aforce [Formula] has moved its point of application from(2,3) to
(6,5). What is work done? [MCAT 2008]

CORE CONCEPT AND DERIVATION

Work done by a constant force is the dot product of the force
vector and the displacement vector.

Formula:

Solution:

e First, calculate the displacement vector d by subtracting
the initial position from the final position.

o d=(6-2)i+(5—-3)j=4di+2j

e Now, take the dot product of Fandd.
o W =(2i+ ) (4i + 27)

o W=(2x4)+(1x2)=8+2=10]

Why other options are incorrect:

Subtracting the coordinates incorrectly or failing to apply the
dot product rule (e.g., multiplying mismatched components)
leads toincorrect negative orlarger values like -10, -18, or +18.

Official Solved Edition



BEAMBEPREP - PHYSICS - 03. WORK & ENERGY

Question #107 MDCAT 2008

100 joules work has been done by an agency in 10 seconds. What is
powerof agency? [MCAT 2008]

CORE CONCEPT AND DERIVATION

Poweris defined as the rate at which work is done or energy is
transferred.

Formula:

.

Solution:

e  GivenWork (W) =100

s GivenTime(t)=10s

¢ Substitutethevalues: P =3 =10 W

Why other options are incorrect:
Multiplying work and time gives 1000 W (Option A). Confusing

the values orincorrectly placing the decimal gives T00W or
0.10W.
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Question #108 MDCAT 2008

Work done onabody equals change inits ____ energy. [MCAT
2008]

CORE CONCEPT AND DERIVATION

The generalized Work-Energy Principle states that the net work
done on a system can manifest as a change inkinetic energy,
potential energy. or total mechanical energy, depending on the
forces acting (conservative vs. non-conservative).

Formula:

Woe = AK.E + AP.E

Solution:

e Workdone on afreely moving body changes its Kinetic
Energy (Werk-Kinetic Energy Theorem).

e Work done against a conservative force (like gravity ora
spring) changes its Potential Energy.

* \Work done on a mass-spring system can change the Total
Energy.

e Therefore, work canequal the changein any of these
energies depending on the exact conditions.

Why other options are incorrect:

While work equals change inkinetic energy specifically for the
netforce, and change in potential energy for conservative
forces, stating only one of themisincomplete in a general
sense.
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