Chapter— 4 Work and Energy

TOPIC WISE MULTIPLE CHOICE QUESTIONS

1) Work is the dot product of

(a) force and distance ' . _ (o) forcz and velocity |
(c) force ana energy L (d) dorcesana dlspiacement

2 Work ‘dan's it maximiin wherithe anyle setween force and displacement is
@0 | 4\ Al (b) 30°
(Qyone | Wi (d) 90°

{4 | "ok has dimensions as that of LHR-2018 (G-I)
(a) momentum (b) power
(c) torque (d) force

4) Work done will be zero when angle between Fandd is: LHR 2016 (G-II)
(a) 120° (b) 90°
(c) 60° (d)0°

(5) Scalar product of force and velocity is: FSD 2019 (G-I)
(a) work (b) power
(c) energy (d) acceleration

(6) Dimension of work is
(2) [MLT] (b) [ML*T ]
(©) [MLT ] (d) [MLT 7]

@) Work can be defined as
(a) W =Fdcosé (b) W =Fdsiné
(c) W =F xd (d) W =F.v

(8) Work done is negative if 8 is FSD-2018
(a) 30° (b) 60°
(c) 180° (d) 90° : ~\

(9) At which angle between force and displacement work deng iy [orce-is half (faniis
maximum . i -. - _. . . M o
(a) 30° \ o . (L) 4110 -. AT
©60°%— 1\ VL dy e

(10) Dimensicn,on \-\_/O’R"- is-sqrr.__e-__thét}f\. - -
(a) momentum | | (b) torque

o A POV (d) inertia
{ 1\ The .component of force in the direction of the displacement ‘d’ is

(a) F sinb (b) F cosb
(c) F tan6 (d) F (d sin0)
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(12)

(13)

(14)

(15}

(17)
(18)

(19)

(20)

(21)
(22)

(23)

(24)

- q; 'r-r)
. J .um CDONE BY A VARIABLE FORCE

(25)

(16).

If 0 < 90° work is said to be

(a) negative (b) positive .

(c) zero (d) none of these ) !
When force and dlsplacement are in oppo ite dizeciidn tren thework 307 ied<ilaken as
(a) positive .~ (b Negative

(c) zero , , (d) Iniinite

1 Jouls= VOUOSOY NN

@Nm— | L s s T (b) Ns

@ Nmit (d)Nst

Warkisia

\d) sLaiar quantity (b) vector quantity

(c) fixed quantity (d) constant quantity

If 0 > 90° work is said to be

(a) negative (b) positive

(c) zero (d) none of these

The work done would be zero, if the angle between force and displacement is
(a) 180° (b) 45°

(c) 0° (d) 90°

The unit of work in CGS system is

(a) joule (b) Newton

(c) dyne (d) erg

When a person holding a pail by the force F is moving forward then the work
being done on the pail is

(a) maximum (b) negative
(c) minimum (d) zero
lerg =

(a) 10'°J (b)107J
(c) 10" J (d) 10 J

A body of mass 4kg is moving with a velocity of 4m/sec. How much force is required
to stop the body with in a distance of one meter

(@) 16N (b) 32N

(c) 8N (d) 64N

The work is said to be 1 J when the force of 1IN moves the body in |ts dlrectl,..l ey (
through a distance of — (Je N )
(a) 1cm =) Im __ —~" NN | e -

(c) Imm "_ () l(m SRR \ A

Area under force dlsplac>n en'r m Ve glucs NEBRIRR=

(@) dlstancc covered . | TR b,\,'or'/ @one

(€) poveer | | . \ | @) none

Work dor e b ra pe rsun huHc a bag of groceries while standing still is

(a\ Spsitive, | || (b) negative

(d) none of these

When rocket moves away from the Earth, then work is done
(a) against centripetal force (b) against force of gravity
(c) against magnetic force (d) against electrostatic force
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(26)

(27)

(28)

(30)

(29
I I\

Work is a quantity which can be represented by

(a) numerical value (b) unit -

(c) direction (d)botha&b

Work done by a variable force making angies at Fferent pc Intsuvithi displecement in
moving the particle from oxe point.to ancher)isiequalitoittie area undei the curve of

(@) F sin 0 versus d ' (b\ F ¢os 6viersusd cas )

(c) F cos-6 versus d WA W\ eAd) Feseisus d cos 0

When §zce actingor, Lodly is varighle trieh work is determined by dividing

(a) force intp interyels’ | ' (b) displacement into intervals

(3. both Jorce and c.spiacement into intervals (d) all are correct

e of gravity varies as the square of distance from the Earth’s center.
(@) direct (b) inverse

(c) reverse (d) none of these

Work done by a variable force for the first interval is

(a) Fn cosb, Adp (b) F1 cosB; Ady

c) F> cosb, Ad, d F3 cosO3 Ad3
4.3 WORK DONE BY GRAVITATIONAL FIELD

(31)
(32)
(33)

(34)

(35)
(36)
(37)

(38)

R

Which of the following is non conservative force

(a) friction (b) air resistance

(c) tension in string (d) all of them

Which is non conservative force? FSD 2016 (G-I)
(a) electric force (b) magnetic force

(c) gravitational force (d) frictional force

Which one is a conservative force: BWP-2017 (G-11)
(a) Elastic spring force (b) Frictional force

(c) Air resistance (d) Tension in the string

A force of 10N acts on the body and body moves 10m distance perpendicular to it.
Work done by the force on the body is

(a) 10J (b) 100J
(c) zero (d) infinite
A field in which work done in moving a body in a closed path is zero is called
(a) gravitational field (b) electric field
(c) conservative field (d) ideal field
Which one is the bigger unit of work v
(a) 10J (b) kilo joule | ™= 3
(c) mega joule VoA kilgWatt hour| s Y S 0
In conservative field the ywark doaz is iidepzhdent of|, o
(a) path followed by the body AR \(b) Hirecticn
(c) forge™y | |\ dYnarie of these
The totatvio: b djrie na ¢ I:)svu sikn gravitational field is
(a) max: mr,lm IR (b) constant
__ic_; 24ro AT (d) none of these
if . hoay of weight w is lifted through a height ‘h’ from ground, then the work done
by the gravity will be
(a) wg (b) wh
(c) —wh (d) zero
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(40)  The field or space around the earth in which the gravitational forces acts on a body is called
(a) gravitational field (b) electric field ~
(c) magnetic field (d) ideal field.— A
4.4 POWER : \ '
(41) Slope of work time grapl? i< equa 5 \
(a) force - | A (b velosity -
(c) poveer | ) —(u) energy
(42) 1 K|IOV\at* nour s & umt afi - RWP 2016 (G-1)
() llergy _ ' (b) power
LoD esiure (d) force
(4k5} 3 joules of work is done in 3 seconds, then power is: MTN 2015 (G-11)
(a) 6 watt (b) 3 watt
(c) 18 watt (d) 1 watt
(44)  Power is written by equation
(@) Fv (b) F xv
(c) Fd (d) Fxd
(45) Kilo watt is unit of
(a) power (b) energy
(c) torque (d) momentum
(46) 1 MWh isequal to joule
(a) 3.6 x 10° (b) 3.6 x 10°
(c) 3.6 x 10° (d) 3.6 x 10"
(47)  The dimension of power is
(@) [MLT ] (b) [MLT ]
© ML™T?] (d) [ML*T]
(48) If an agent consumes a power of 1kilo-watt in one hour, the work done is
(a) one watt (b) one kilo-watt
(c) one kilowatt-hour (d) zero
(49) The power needed to lift a mass of 50009 to height of 1m in 2sec is
(a) 24.5watt (b) 245watt 1y L
(c) 0.245watt —d) 245 wate” W N [ o | e
(50)  The average power and instantar eOJS pm el )Ec 0iMeES) equal if fire wou S done at
(a) variable rate YAl \(B) wrtifyrmy vats
(c) aveiaou"rcte Y Y higi rate
(51) One kifo wat! holin is|th € Andu; ﬁ}‘* Fwork done in
(a)caeday | |\ LS (b) one year
M anemontis (d) one hour
52)| ‘Fower is one kilowatt if work is done at the rate of
() 1000Js* (b) 100Js*
(c) 318MJ (d) 3.8 MJs !
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(53)

(54)

(55)

(56)

(57)

(58)

(59)
(60)
(61)

(62)

(63)

\[Tfe

4.5 & 4.6 ENERGY, ABSOLUTE P.E, ESCAPE VELOCITY, WORK ENERGY PRINCIPLE]

& INTERCONVERSION OF P.E AND K.E

The energy possessed by a body due to its motion is called .—
(@) P.E _ [ Yb) K.E | |
(c) elastic P.E \ (4, G.PE

If the veIOC|ty of an object i¢, cotile the 1 its K Ebectrnes:
“MLRFUR (AJK) 2015, GRW-2019 (G-11)

(@) dou-_-:o _ A= ~ (b) constant
(c) four'tiries | | ) (d) sixteen times
[ lisinori-canservative force. GRW-2019 (G-I)
(@ je ectric force (b) magnetic force
(c) gravitational force (d) frictional force
A body of mass 1.0 kg drops form the top of a tower of height 50m, what will be its
K.E, 10 m below the top (LHR 2014)
(a) 490J (b) 491
(c)98J (d)980J
A stone is thrown up from the surface of earth when it reaches at maximum height,
its K.E. is equal to (LHR 2013)
(a) mgh (b) %mvz
(c) Zero (d) 2mgh
The energy needed to lift a mass of 50009 to height of 1m is
(FSD-2017)

(a)501J (b) 2517
()57 (d) 500 J
The K.E of bullet of mass 500 gm moving at a speed of 200 ms™ is: (MTN 2015)
(a) 250J (b) 125J
(c) 2500J (d) 10,000J
Energy stored in spring is: MTN-2016 (G-11)
(a) elastic P.E. (b) gravitational P.E.
(c) K.E. (d) chemical P.E.
One kilo watt hour is equal to: BWP-2019 (G-I)
(a) 3.6 MJ (b) 3.6 KJ - . -
(c) 36 KJ (d3b6MI RS
Consumption of Energy by a 60 Watt Elﬂcmc BL i in 2 sacoidis) (¢ LT

. . ARRRE BV\nJ 2019 (G-I1)
(a) 120) 71 (b\601 ' '
(©30 (7 _, Ao
The WGt &ner: gy pr|nc1p|° |s vk\d fod
(a) charigelin FLE | a (b) Change in P.E

oy (Cheliange N ERE (d) All type of energies

H vcloulty of a body is doubled and its mass is also doubled then K.E of the body
becomes

(a) doubles (b) four times

(c) eight times (d) one half
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(65)

(66)

(67)

(659

(69)

(70)

(71)

(72)

(73)

(74)

(75)

(76)

(77).-

(78)

Basic forms of mechanical energy are

(a)3 (b) 2 :
(€)5 (d)4 i
A body of mass five kg has P.E 9&1. Its hizi¢cht fropmthe g ot is | (¢
(a) 10m \ o (B

(c) 2m , , (d) Bt

When;Wie, raise~tre _bogy “abave Je al wrface of the earth its P.E within the
grawtamr al'tield " -

(a) increasg |\ L L L ! (b) decreases

(q)becorne zerg (d) remain same

I &-3pring is compressed, the work done on it equals the

(a) decrease in P.E (b) increase in elastic P.E
(c) decrease in elastic P.E (d) none of these

P.E of a body increases this means work done by gravity is

(a) positive (b) negative

(c) zero (d) infinite

If a body raised up from the earth’s surface, the work done changes the
(a) gravitational P.E (b) K.E

(c) Air resistance (d) elastic P.E

Particles of different masses have same momentum. Which of them has the highest
K.E which has

(a) least mass (b) least speed

(c) highest speed (d) highest mass
The energy stored in the spring of watch is

(@) P.E (b) K.E

(c) elastic P.E (d) nuclear energy

In a resistive medium, the loss of P.E of any body is

(a) equal to gain in K.E plus the work done against friction
(b) equal to loss in K.E plus the work done against friction
(c) equal to gain in K.E minus the work done against friction
(d) only equal to gain in K.E

A body at rest may has

(a) momentum (b) velocity P
(c) speed (d) potential energye-, [ [ [
When two protons are brought close to each othertheri theiy | (2 | o—""
(a) K.E increases . - () K.E ar¢, P! E bcth inc easss”
(c) P.E increases VT @) PE and KUE rerain same
A bI’ICI’-O nrass 2kq faiig trom height 10m it ve'r‘fuy when its height is 5m
(a)1mnw VT O s (o) sms™
(c)2msit |\ LY L™ (d) 15ms*
L explos 148 v»hnch & .ergy is changed into sound energy
s e npanzrergy (b) nuclear energy
&) molecular energy (d) chemical energy
The energy stored in a dam is
(a) elastic P.E (b) gravitational P.E
(c) K.E (d) electric energy
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(79)

(80)

(81)

(83)

(84)

(85)
(86)
(87)
(88)

(89)

==, [G9)

(&2} |

The velocity which is given to a body to enable it to reach at infinite distance from
earth is called - -

(a) terminal velocity (b) orbital velocity—
(c) final velocity i (d) escage veingitys, N |
If the speed of body increased by 3 tlme:, then 'K\ & 15 Inct eaged by
(a) 3 times ' (B)'5 winses '
(c) 7 tirray \ L eAd) Stisies
All the fi20d a personieat i) odie Gia 2y has aiout the same energy as
(a) 3 liter ot potrol, 1 ' (b) 1.3 liter of petrol
(¢, L3 1t er (fpetrf I (d) 2/3 liter petrol
Tn¢ priergy stored in the catapult when it pulls is
(@) elastic P.E (b) P.E
(c) K.E (d) all of these
Mathematical form of work energy principle is
(a) Fd :lmviz—lmvf2 (b) Fd :lmvfz—lmvi2
2 2 2 2
(c)Fd zlmvf —lmvi (d) Fd :lmvf2 +1mvi2
2 2 2 2
The relation P.E=mgh is the work done by the gravitational force is true only
(a) above the surface of earth (b) near the surface of earth
(c) below the surface of earth (d) at the infinity

The relation P.E=mgh is true only near the surface of earth where the gravitational
field is
(a) zero (b) constant
(c) maximum (d) minimum
By neglecting the air friction, then relation for free falling body is
MTN-2018 (G-1)

(a) loss in P.E = gain in K.E (b) loss in P.E < gain in K.E
(c) gainin P.E > loss in K.E (d) none of these
In the presence of air friction, the relation for free falling body is
(@) mgh = % mv? — fh (b) mgh = % mv? + fh
1, 1 1
(c)mgh = fh —Emv _ (d) mgh_= fg 2 9-1 Vo, | -
Which of the following is mecha 1|an enci gy’ T\ )
(@ P.E _ TV K 3
(c)bothaamdb -~ \ /| |\ ' Xdjronz'oi these
The total dmorit '»f un=my ma\;\ 0N
(a) decrra. s = (b) increases
(2) fémain tondtant — (d) zero
..' WWicdizcfinass 5kg has P.E 100J. Its height from the ground is
@) 10m (b) 8m
(c) 5m (d) 2m
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(91) The absolute P.E of the body at the earth’s surface

GM GMm -
au, =——— byUu,=- I
@Y, 29R b) U, B ]
GMm : ' |G
© U, =- L O g, HE
gR JgR
v Gham/ | o
(92)  In thelexpressiain U = -- =, h( negative sign shows the earth’s gravitational
field for mass'is | | .
(@hzera | - (b) attractive
| BN epuisive (d) none of these
93)" Escape velocity of a body depends upon
(a) mass of planet (b) velocity of planet
(c) mass of body (d)botha & ¢
(94) The escape velocity of the earth is
(a) greater than moon (b) less than moon
(c) equal to the moon (d) none of these
(95) The relation between orbital and escape velocity is
1
(a.) Vesc = — (b) Vesc = \/EVO
\AZVO
OV, =V, @)V =L
esc 0 esc 2V

0
(96) The ratio of escape velocity to the orbital velocity is

(a)% ()2

o) 1 (d) 2
4.7 CONSERVATION OF ENERGY

(97) Energy can be transformed from one kind into another but the total amount of

energy
(a) changes (b) decrease
(c) remain same (d) all of these

(98) The conservation of energy is written as N
(a) Total energy = K.E + P.E (b) total eneray=K.& - PIE.~~ _

(c) K.E + total energy = P.E \ (d) BB+ llotai pnergy = (E Fu

-

= 1 v | 1
b - 3 ! | .." 5 .I .-
1 A | — ' L i
DA Y Lo
! L 1 L1 |1 i} h :
1 i \
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(Topic Wise Multiple Choice Questions
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4.1.

Ans:

Ans:

44.

Ans:

SHORT QUESTIONS

(From Textbook Exercise) : -
A person holds a bag of groceries while standing st|II, talking 7o atriend. Alcaiis
stationary with its engine running Fron the cfal.u pomL of vmr.< hbw arethese two
situations similar? \
These two situations are similar 'JtC&‘J selin bum the s) tLlP‘lOnS work done is zero. The
reasonyis +nat the gispi 'ar‘enmm coveliea, in bufh the cases is zero, As

W =F. A LA
wWEFC || L H{a=0)
N0
Calculate the work done in Kilo joules in lifting a mass of 10 kg (at a steady velocity)

through a vertical height of 10m.
FSD-14(G-1), LHR-14(G-1)&(G-11), BWP-15(G-1), SWL-16, MTN-16 (G-11), DGK-16 (G-11), LHR-16 (G-11),
MTN-18 (G-I), SWL-19, RWP-19 (G-1), MTN-19 (G-11), LHR-19 (G-11)
Data Mass=m=10Kkg
Height =h=10m

Required
Work done = W =?
Solution
As we know that
W =mgh

Putting values
W =10x%9.8x10=980J=0.98 KJ
Result
So, the work done in kilo joule is 0.98 kJ
In which case is more work done? When a 50 kg bag of books is lifted through 50 cm,

or when a 50 kg crate is pushed through 2m across the floor with a force of 50 N.
GRW-14(G-11), SGD-14(G-1), SGD-16 (G-11), MTN-16 (G-I), RWP-16 (G-I}, LHR-16 (G-I, SWL-18

Case: |
Mass = m = 50kg
Height =h=50cm =0.5m
Wi;=mxgxh
W;=50%x9.8x05=245] —
Wy =245 —~n 52 s
Case Il M\ T WY (oo~
Mass = m =50kg — SRR \ ' —
Distance=d=2m" | /| ||
roice=F =8N~ | ¥ oAy
1:-,-;;7-'._: Il_'d | \ A _.x \ ]
Wik 50X 21 | L
[ Vi, F 1005
1N SN2 = 1003
Result

This shows that work done in lifting the bag of books is greater than the work done in
pushing the crate.
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4.5.

Ans:

Ans:

An object has 1 J of potential energy. Explain what does it mean?
LHR-12,LHR-13(G-1),SGD-14(G-1), RWP-14(G-1),GRW-14(G-11),BWP-15(G-1), MTN-15(E-1) &(G- L1,
FSD-15(G-1), GRW-15(G-1), MIRPUR (AJK) 15, DGK-16 (G-1), BWP-16 (G-1)_RWF-1L(G=H), GRW-16 (:3-1).
LHR-16 (G-I) & (G-11), SWL-17, LHR-17 (G I1), FSD-18.BGK-18 (G-I), GRW-18; 5RWA1) ((5-14

It means that 1J work is done in liiting tha beay tareugh somie heignt arit+His Work is
stored in a body as potential enerqvisnd ihe-hoidv Has,akii |t) to do one joule of work.

DR
If a boiv 'of veignt. INis I 1 ec-thiral gr r.'“".u of one meter. Then potential energy stored
in the b)d_' is beid\tc be | Joule.
\When a racket, re-einers the atmosphere, its nose cone becomes very hot. Where
d3e5/this eat energy come from?

SRW-12, LHR-13(G-I), DGK-15(G-1), BWP-15G-1), SGD-I5(G-Il), MTN-15(G-), LHR-15(G-I), SWL-16, BWP-16 (G4),
FSD-17, LHR-17(G-1), LHR-18 (G-1), BWP-19 (G-I), FSD-19 (G-I)

When a rocket re-enters the atmosphere. It has to do work against air friction. As a result,
some of its Kinetic energy is converted into heat energy and as a result, its nose becomes hot.
A girl drops a cup from a certain height, which breaks into pieces. What energy

changes are involved?
GRW-12,GRW-13(G-I),LHR-14(G-I),RWP-14(G-I),DGK-15(G-1),SGD-15(G-D & (G-II), FSD-15(G-I),
GRW-15(G-I), MIRPUR (AJK) 15, DGK-16 (G-1), SWL-18, DGK-18 (G-I), LHR-18 (G-11)

When a girl has a cup at certain height, cup has P.E. During the fall of cup, PE changes to
KE which becomes maximum when cup hits the floor. This KE at floor breaks the cup
into pieces producing sound and heat. Thus, KE changes to work done in breaking, sound
and heat dissipated. Therefore, changes can be given as

P.E —» KE — work + sound + heat.
If air resistance is considered then

P.E — work against friction + KE — work + sound + heat

TOPIC WISE SHORT QUESTIONS

4.1 WORK DONE BY A CONSTANT FORCE|

(1)

Ans:

2)

Ans:

WFU

What is meant by work done by a constant force?
The work done on a body by constant force is defined as the product of the magnitude of
the displacement and the component of the force in the direction of displacement.

We define work done w by the force F as the scalar product of Fandd

W =F.d = Fd cos@ = (F cos@)d — [T c(C
The quantity(F cos@) is the c-smponé_nt o Me fo ey ri'.mtrlme' ',:ijrf_e'c’ticm of the
dlsplacementd " AT |

When z-pérson pushisg the wiil L}::y, ther-fovy in ur'i work is done on the wall?
When e, fersa n rtshas thﬁ Wc.i“' ave\IherT dlsplacement IS zero

A Fdedss”  As d=0
=F (0)00549
W=0

Hence, work is zero.
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3
Ans:

A (4

.

l\nbl

®)
Ans:

(6)

What is the unit and dimension of work?
Unit: S.1 unit of work is Joule. 1 Joule = 1IN x Im = Nm
Dimension:

W = Fd
[W]=[F][d]
Whaeie [F]:|_l\_’!!_'l'_'-.2]'__ '
\ Tz 4],
s (W [ b ]
q ians iat work done against frictional force is negative?
We know that W=Fd

= Fd cosé
Since the frictional force is always opposite to the displacement. So 0 = 180°

W = Fd cos (180")

W =—Fd 1+ €0s180° = -1
Hence work done against the frictional force is negative.
Define work. Explain when it is maximum and when it is zero.
Work: The dot product of force and displacement is called work.
W = Fd
Maximum work:
The work done has its maximum value, when force F and displacement d are parallel to
each other.

W =Fd

=Fdcosé 0=0°

= Fd cos(0°)

W = Fd cos0° =1
Zero work:

The work done has its minimum value, when force Fand displacement dare
perpendicular to each other. —

\ ) S e -

= Fd cos @ 0=90%~ | b T N LA

= Fd cos(90°) ' aldaR AP R\R =N

W =O .-:l:: .--v.- ”v_ - . 11 ---Cgks%; :-_0 - B %, U

In whatsituator vyorK\ddrie ny.a e on a body in positive, negative and zero?

_ BIRIRR SR = FSD-2018

o Wark donelis positive when force and displacement are in same direction.

WheFd

= Fd cosb

If ©=0° =Fd cos (0°) =Fd
Work done is negative when force and displacement are opposite to each other
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(7)
Ans:

8
Ans:

W =Fd
= Fd cos® e
Ifo = 180° W OWNN
= Fd cos(180°}
“\I : _Fd L r
When e [erson pushes thowa.' a\. 1qV hc dlsplacement IS zero
V= F 0 . !
= Fadns'g' As d=0
: =F(0)cos®
W=0
Hence work is zero.
Define “Joule”. MTN-2018 (G-1)

It is defined as:

“When a force of 1N acts on a body and it moves through a displacement of 1m in the
direction of force then 1J of work is said to be done”.

Sl unit of work is joule.  1J=1Nm.

Under what condition that work done on a body has its positive value?

Work done is given by W = F.d = Fd cos @ --------- (i)

If the angle between force F and displacement d is less than 90° then in this case cos®
will have positive value.

So work will be positive according to above relation.
4.2 WORK DONE BY A VARIABLE FORCE

©)
Ans:

(10)
Ans:

(11)
Ans:

What does the area under the force - displacement graph represent?
The area under the force — displacement graph
represents the work done on the body. If a body covers T

some displacement d under the application of force F
such that they are oriented at an angle &. Then graph is
drawn between d along x — axis and force along y — axis.
Area under graph = (F cos @) (d)

= Work done

How can we calculate the work done in case of variable force? .
Work done by a variable force is computed by dividing the path irto very smaii

wa
=}
o
S

o

a .
Displacement d

displacement intervals such that during each displacement, . force< remained ne.ulv' \!

constant. Then calculate the work done during each intervai mor takn me sum W ETAT
done for all displacement mtervals W"]ICh gives:— \ -

W = ZF cos G Ad,

=1

What da'you, friean Dy /anab'a "e“' Giveis two examples SWL-2016 (G-1)

The forte ‘/\ hcsa \aiue \Y; 1ry sromgairit to point is called variable force.
OR

o n. i wt 05213 Iue does not remain same at different instant.

-IXarnples:
e Motion of rocket against the gravity.
e Elongation of spring.
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4.3 WORK DONE BY GRAVITATIONAL FIELD

(12)

Ans:

(13)

Ans:

AN

Ans:

(15)

Ans:

(16)

Ans:

17)

Ans:

What is essential condition for conservative field?

A field is said to be conservative field if it follows the following-conditieris:

(1) In conservative field the work done is i u:ﬂpender'+ Cine paﬁ tall¢wed:

(ii) Work done in a closed path must he zern inconszryvative fie'd.

Define Gravitational field. is it-cziicerveuyve'tield? :

GravitatiGiial Field:

The space! algund. the saiti in V\,hi"h l*c rrawtatlonal force acts on a body is called

gravitatioiel field.

Yes; grdvna*lm al field'isa conservative field because work done along a closed path in

(eavitaticnzl 'FHeld Is zero. Also work done in a gravitational field is independent of path

foliow.

Define conservative field Give its two examples. LHR-2016 (G-II)
“The field in which the work done in moving a body from one place to another place is

independent of the path followed.”

Example: Gravitational field

Electric field

Define work, gravitational field. SGD-2013

Work:

“The product of the magnitudes of the displacement and the component of force in the

direction of displacement is called work”.

Mathematically, W=Fd
W=Fdcos6
Gravitational Field:
“The space around the earth in which its gravitational force acts on a body is called
gravitational field.”
Differentiate between conservative and non-conservative forces. Give examples.
FSD-2017

Conservative Force Non Conservative Force

e Work done by conservative force is | ¢ Work done by non conservative force
independent of path followed depends upon the path followed.

e Work done by conservative force | ¢ Work done by non conservative force
along a closed path is zero. along a closed path is not zero.

e Examples of conservative forces are | ¢ Example of non consersiive forcesaie-!
gravitational force, elastic spring force frictional force;-air rejisiarice; terision -
and electric force etc. | _string,normai, foros, Jrapn'olcr iree of

) \\_locket primetor.

A car is moving in a circla c of racil JS ' 1tcon'Lletes four revelutidns and terminates its
journeyatstarting peiive: Flow much wori is doise by-ihe car? Explain. LHR-2019 (G-I)
When akody'riaove, in@ "uf e m%gani d'Q,;Iacement are perpendicular to each other
W=F.J .

=F@cosh |

35 lepsns

=0
So total work done will be zero to complete four revolution. Also in this case, the
displacement of body is equal to zero because its initial and final position is same. So,
when the displacement is work done will be zero.
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4.4 POWER

(18)
Ans:

19)

Ans:

(20)
Ans:

Define average power and instantaneous power.
Average Power: N
It is the ratio of total work done to-iiie tota| '[Ii‘ﬂ‘ Lakﬁn Ly a Locv |fV\0I||( /\V' IS done in
atime interval At then | ° - - \ \
_AW
av '\f 1
Instantan U D01v=r
&9 defined a the wiork done in an extremely small interval of time (approaching to

1%,

zirey. B =lim =——

A 70 kg man runs up a long flight of stairs in 4s. The vertical height of the stairs is
4.5m. Calculate power output in watts.
m = 70kg
h=45m
t = 4sec
P=?
mgh
t
_ 70x9.8x4.5
4
P =7.7x10°W
Prove the relation P=FV
Consider a constant force F acts on a body and it moves through a displacement Ad in
time At , then instantaneous power is given by

P=

Hence r_l:“\/' 1 \ .
What i tm St uniy of powﬁr9 Lrefine |t
<) mnit of powel ig watt,

-_ Y\;at#' yArheh 'ane joule of work is done in one second, then power is said to be one watt.

'1watt = E
1S

Or 1watt =Js*
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(22)

Ans:

(23)

Ans:

(24)

Ans:

Prove that 1kwh = 3.6 MJ.
1kWh = 1000W x 1hour
1kWh = 1000W x 3600 s
1kWh = 3.6 x 10°] = 3.6 MJ
Define power. Write its ST Gnit. =~ /" — '\ | | VAN ) LHR-2012
Power is def-‘ned as the rate at whiclt werk isideria.

viork, Wi '
Mather\"am aI y F owver = W= '_t -
it} of Dy 'elu :
e siunit of power is watt which is defined as:
If one Joule of work is done in one second then power will be one watt.

W =Js?
Convert 1.4 kKW into joules/second. RWP-2019 (G-1)
1.4 kW
1kwW = 1000W
=1.4%x100 Js* oo W=Jst
=1400 Js*

4.5 ENERGY AND WORK ENERGY PRINCIPLE

(25)

Ans:

(26)

Ans:

(L7' \
'.__'|5|lb

A car is moving with constant speed along a level road with no net force acting on it.
Is any work being done on the car?

When a car is moving with constant speed along a level road with no net force acting on
it, the net work done on it is zero.

According to work energy principle,

Work done equals the change in its kinetic energy.

As speed of car is constant, so change in kinetic energy =0

Therefore, net work done will be equal to zero.

Define energy and write its basic forms?

Energy: It is defined as the capacity of a body to do work is called energy.

There are two basic forms of energy.

(i) Kinetic Energy _

(it) Potential Energy 1

Kinetic Energy: It is possessed by a body due to its motion a"ri 8 g|v~n u/ t1 1e:v.ula

K.E _lmv \ ~F
2 |
Potenﬂan rnﬁrmze mn eria gy D sstissad by 2 houy due to its posmon in a force field e.g

graV|tat1oncI fid 1[o} |
Mat=ematicallly P [__ : rghr

Deking-eiasticP.E?

Elastic P.E: The energy stored in a compressed spring is the P.E possessed by the spring
due to its compressed or stretched state is called elastic P.E.
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(28)  Explain Work Energy Pricnciple.

Ans This principle states that .
“The work done on the body is equal to the change in its kKizetic el gj.'/;’

Explanation: ) ) _ _ ' :
Consider a body of mass n i€, mosi g\ fthv eI'hL‘ity \i. AAlforce P aqis through a distance d
increases, (helvelocity4o v, then for equation otation.

L Res et T (since s=d)
! zaL' . Vfl' Vi2
NI d=2W2-v)) . (1)
! 2a
From 2" Law of motion, F=ma ............ 2)

Multiplying eq (1) and (2) we get

1
F.d=ma —(v2-V?
Za( f |)

or Fd = 1mv2 —lmv.2 = K.Ef - K.Ej
2 o2

4.6 INTERCONVERSION OF P.E. AND K.E

(29) When an arrow is shot from its bow? It has K.E. From where does it get the kinetic
Energy?

Ans:  When we pull the string, we have to do some work. This work is stored in the string as its
elastic potential energy.
When an arrow is shot from its bow this elastic potential energy is converted into the
kinetic energy of the arrow.

(30) Define law of conservation of energy. FSD-2019 (G-I)

Ans: Law of conservation of energy states that “Energy can never be created nor be destroyed
but it can be converted from one form to other, and the total amount of energy remains

constant™.

|4, -
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