GENERAL SCIENCE — PHYSICS / CH-3 -WORK, POWER & ENERGY 1, AfFd 3 FaT

Work is the measurement of energy transfer that takes place when an object is displaced by an external

force applied in the direction of the displacement. /m%ﬁxwa:rm%sﬁaamz*aaaﬂé
aEq faEUTgeT Y e ST 10 STed ot garT fararfad gl & |

W=F*s=Fscos0
where a is the smaller angle between F and s.
Work is a scalar quantity,
Its S1 unit is joule and CGS unit is erg.
~ 1joule=10" erg
Its dimensional formula is [ML?T??].
EXAMPLE —

e Pushing, pulling, lifting/ &TeFehT T, EIT=T, 31T,

e turning, and twisting / AT 31 AV

e ahorse pulling a plow through the field/ @d & o WiadT 9isT,

e afather pushing a grocery cart in a shopping mall/ Qﬁﬁﬁﬁﬁﬁﬁmﬁﬂ?ﬂ? eTchoTdT [T

e astudent lifting a bag on his back or his shoulder full of books/ 379 9TS I1 Y ) foharer &
T 9T 33T Tk B

e walking up stairs/ §f¢AT & FU TeA=AT

e Lifting a weight from the ground and putting it on a shelf/ aﬁaﬁaﬂémmﬁw

Aeth I IWeAT
TYPES OF WORK

POSITIVE WORK: Whenever force & displacement will be in the same direction, then things performed
on an item are considered to be positive work. The work done on an item is considered to just be positive
work whenever the force & displacement will be in the same direction.

Example of positive work:

e  Whenever a body falls beneath gravity’s influence, 8 = 0o The outcome of the work is reported
to be positive.

o |f we take the top sheet off the table when the dishes are already sitting on it, as a result of
the friction forces of the cover, the dishes will continue to roll. The work done on the dishes
through tension would be positive.

o [fwe kick a football, then the football will travel along the direction of force applied. Therefore
work done on the football will be positive

o o UHRICHS HR: 516 8 5ol IR faeurder veh &Y feem & glam, ar fohdlt g o foham ara
I HhRIcHS 1Y HTAT ST | ST 7 el 3R faEATder ven €1 ferem & giom ar fovel aeg
TR fRaT ITT 1Y GHRTcHS 1 ATAT SATTIT|
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HHRIcH HIY T 3GIgI0T:

o Sid S U3 TecaTehyOT & THT & 37T R, 6 = 0o 1Y T TRUNH HhRIcHD Tl ST & |

o I EH AT ¥ FIU 2fie dF geId § 519 38 T Ugel A & Il W &I, dl caFehel & °YOT 9o &
IRUTTEETEY, Sclel ofGehd TgT | TTalTd & Scieil 9X fehdT a1 i HehRTcHeh T6T |

o I A Pedle &l foheh T &, AT Pealel ofaNTT T Fof T TG F AT M| SAIAT Pealo )
TSR 31T ST HPRTcHS BI9TT.

NEGATIVE WORK: Whenever force & displacement are all in opposing directions, the work is said to have

been negative work. Negative work is done when the displacement is now in the opposite direction of the
force.

Example of negative work:

e  Whenever an item is hurled upwards, gravity acts in such a downward direction, while displacement
acts in an upward path.

e When the brake pedal is pressed on a moving vehicle, the braking force creates a negative amount of
work.

e The work that the buoyant force does when a coin sinks.

FAPRIcHD PR o9 Y T 3R [T gaf faadia feemat 7 g1a &, O 1 Y FAFRIcHS FT Fgl
ST § | sTehRTIcHeh I dd 81T § 519 [€ATYT 379 g T [audia em H grar |

STRRIcH I I 3GTEI0T:
o SIS 3 IS aF] IR PV IR BT ST &, AY Jocarehdor ofr Y 3R R Tl &, STaifeh
v FR A IR FIT AT |

o ST TAT IS W Sk USoT ST SATAT &, AT STehaT Tof ARRIcHS ATAT H I 3ol HIdT ¢ |
o RT3 T 3cTelTdeT el Sl 1 AT 5 |

ZERO WORK: Whenever force & displacement are both perpendicular to one another and if either force
and displacement are zero, the work being done is said to have been zero. Whenever force and
displacement stand perpendicular to one another or when neither force nor displacement exists.

Example of Zero Work:

e Whenever we move with a thing in our hands, the force operates in a downward direction, while
displacement works in a forward direction.

e When a coolie moves on some kind of horizontal platform while carrying a weight on his head, the
labour done is equal to 90 degrees.

e Zero work is done if a block is travelling on a flat horizontal surface.

e For hours, you rest on a chair. Zero work is done as motion is not involved.
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o T F: ST & FoT 3R FATUTT Sl Teh gE & ol gl @ 3R I ot 3R faeurdeT elait
T BIT &, T T STT 6T 1 Y HIAT ST & | ST 87 oot 3R [aEUT91 Teoh g8 o ofeiad @3 gt
& TS o oY Fof 3R o1 &Y faeurast Al gran g |

e 1Y T 3ETEI0T:
a) ST 81 g Forell a6 P 8T 3 SR TeTdl & il ol ofr Y 3R I Xl &, STaifeh faeumaet 3y
feem A I g
b) SIS IS Fell 30T FAT IX TofeT Heh TRl &ifctoT ColethreT IX <Tefcll & il fohdm 1 473 90 f3aft &
R EATE |
c) TG IS selleh HHAT it Helg T el T8l ol LI FRIBIAT 8 |
d) EET ofeh 3Tl TR 3RS BRATA &. 1T AT 6T 1A oh HROT Yo FHrd foh T ST B |

A

F F ) o
- 6 =2 -
6
d - [ = e d g
6 < 90° 6 =90° 6 >90°
W>0 W=0 W<0

Conservative force abides by the law of conservation of energy.
OR
Conservative forces are those for which work done depends only on initial and final points.

Examples of conservative force: Gravitational Force, Spring Force, and Electrostatic force between two
electric charges

non-conservative forces are those forces which cause a loss of mechanical energy from the system. In
the above case friction is the non-conservative force.

Non-Conservative forces are those where the work done or the kinetic energy did depend on other
factors such as the velocity or the particular path taken by the object.

But as we know energy can neither be created nor destroyed hence these forces convert mechanical
energy into heat, sound, light etc.

Examples of non-conservative forces are Friction, Air Resistance, and Tension in the cord.

el ST FoiT TETOT & fIeT &7 Ireled T &
OR

el o7 3 § ToieTeh forw foram aram o1 sharel G deR 3R 3ifa# figat R AR e g
HIGATET Tef & 3ETIVT: IcdTehyUT Sof, T8aT ol 3 & feg el 3maei & o solergee e oo
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3rEe 97 3 goT § N RATea O Fife a1 1 g1f T FROT a1d & | SWIFT ATF & G907 31536T
g gl

3TEREN el Sof A § ST TohaT 91T 1 AT TS Foil e ShRehl SIA 997 IT T SaRT foIT a7e faRiy
9T ] AR AT 8

Afohet ST foh o7 ST & b SaiT Sl oF af IATAT ST HehT & 3R o &Y 7s¢ foham ST FehaT 8, SafaT I
ol i3 ot ol 31T, eafey, genrer 3nfe & gRafdd = &

3T Jeil & SeTeXor ayor 3R arg yfeRrer €

2. Power

The rate of work done by a force is called power.

Power is denoted by P.

The Sl unit of power is the watt (W) or J/s.

The unit of power is also horse-power (hp).

1 hp =746 watt

1 KWh = 3.6 x 10°)

Average Power=Total work done (W)/Total time taken(t)

3. Energy
Energy of a body is its capacity of doing work.

It is a scalar quantity.

Sl unit is joule

CGS unit is erg.

Dimensional formula is [ML3T-3].

Types of energies are /FSiT & YR &

Mechanical Energy / TTT3eh Foll
(Kinetic Energy And Potential Energy)/

aifast FaT 3R Fefaa S
Chemical Energy/STaTaIe Foll,
Light Energy/STeTeT Fa,

Heat Energy/3SHT 3,

Sound Energy/€afal FaiT,
Nuclear Energy/9YHTI] o,
Electric Energy/ ﬁ?‘:{lﬁ'ﬁ‘f

Mechanical Energy

The sum of kinetic and potential energies at any point remains constant throughout the motion./ et oY

fSig o arferet 3R Feurfcrst Sttt ar gver Fqot arfet o e R a8l
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It does not depend upon time.

This is known as law of conservation of mechanical energy.

Mechanical energy is of two types:

(a) Kinetic energy: The energy possessed by any object by virtue of its motion is called its kinetic

energy./ TSt SoiT: Tohall ot a&c] 7 3T 1T & HRUT AISTE FolT 3T IMictol Sl Heelell ¢ |

Kinetic energy of an object is given by

, 1 y
KE = —mv~©
)

m = mass (kg)
v = velocity (m/s)
KE = Kinetic energy (J)

“f \>

Unit of energy is the same as unit of work

Kinetic enerqy examples include:/ IIfasT Foll & 3273?'077' B enfRer 3"

o Aflying aircraft, bird, or superhero/33?—lT§3—lTﬁ?=ﬂ?-|', tra?rmgm'gﬁfr

e Walking, jogging, bicycling, swimming, dancing, or running/ delal, EIVTﬁlﬁT, H’Igﬁw_of BRIGIE ?\TI@I’,
7, A s

e Firinga gun/EiT:!@?EIFIHT

e Falling down or dropping an object/ ﬁr&ﬁmoarﬁwmﬁw

e Throwinga ball/aﬂéﬁam

e Driving a vehicle/ Teh &Y dlgal

e Launching a rocket/ Johe SlTed hdadl
e A windmill spinning/ Teh TaeTererhl T &1 &
e Water flowing through a dam/ EITU@'EEFITCI'I?ﬂ'
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e Light traveling from the Sun to the Earth (photons have momentum, so they have apparent mass)/

SehTer FA { G ek ATHT AT § (ISl H T Bl §, SHTOIT 3eTehl TISC GeT AT gl 8)
e Clouds moving across the sky/ W@Tﬁmﬂﬁlﬁ%

e The moving air -wind/ ﬂﬂ?ﬁ'g’:‘{ﬁﬁ -gdr

e An avalanche/%ﬂ?@ﬂﬂ'

e A waterfall or flowing stream/ QWTIITEI%T-ﬁ'gé' IRT

e Electricity flowing through a wire/WHﬂ?mﬂﬂﬁmmﬁ@%

e Orbiting satellites/ IRHT HId 39IE

e A meteor falling to Earth/WW?@'WﬁTﬁT%’

e Sound moving from a speaker to your ears/ taﬁrxdﬂwﬁmmaa:m%ﬁ%
e Electrons orbiting the atomic nucleus/wwmﬁmmg

(b)Potential energy: It is the energy of a body possessed by a body due to its position.

FATIAT FT: Ig Forlt s hr ag Foi & Sit fondlT s & ard 3T fRufa & sRoTgId 8|

PE =mgh

m = mass (in kg)

g =9.8 N/kg

h = height (in m)

e stretched Rubber band/ ﬁw»rrgmwa‘g

e Hammer held above a naiI/W@ﬂ'*WT@TE’QﬁEW

e Bow & Arrow/ i]?;l"ﬁl' - 9707

e Rock on a cliff/ ICcTeT

e Firecrackers/ gerd@l

e A stretchable bow./ Teh delel J9T il?fl'

e Abentdiver’s board just before a diver dives in a river./ TR MA@ & ST 7 INAT 3T F S
grel ST 3T NATGR T S|

e Coil spring of a wind-up clock/generator/motor./ ﬁ?—mﬁ/m/maaﬁiﬁﬁml
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Potential energy Potential energy
transforming into
kinetic energy

There are three important types of potential energies:

(i) Gravitational Potential Energy If a body of mass m is raised through a height h against gravity, then its

gravitational potential energy = mgh,

(ii) Elastic Potential Energy If a spring of spring constant k is stretched through a distance x. then elastic

potential energy of the spring=1. 2 kx2

(iii) Electric Potential Energy The electric potential energy of two point charges q1 and g2 separated by a

distance r in vacuum
T Frettert o i weeal wehw €

(i) el fearfast St afe m gemm it 1 fife e & foweg h S8 7% Som ST &, @ S6eh Tect Rufas w1 = mgh,

(i) <irereme ferfast Ssif afe R Rerciss k =1 wsh fisi g8t x ok @i St 21t fsi shi ererer fefast =1 = 1. 2 kx2

(iii) forggar fRarferer Seott Frarfar & gt r & a7 21 foig smmamit 1 st g2 it forea Referst it 30 werm <1 ot ©

Man holding a ball Spring Parallel plate capacitor
m . d
k &) o
@ \o +q @
h ® E S)
1 2
| P.E. = mgh | P.E. = —kx | V=qEd |
2
m: Mass of the ball K : Spring constant q : Charge
g : Acceleration due to gravity x : Extension of the spring E : Electric field
h : Height of the ball d : Distance between plates

Relation between kinetic energy and linear momentum /

st Fatt R NT@ a1fd & e deer
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We know that,
. . l 2
Kinetic energy, K = 5mv

And, Linear momentum, p = mxv

K= %mv2 = %mv2 x% ..... (Multiplying and dividing by m)

K=2_ which is required relation

QUESTIONS
Capacity of doing work is known as/ FRT FLA ST Wm?ﬁ%-

(a) Power / 1T d
(b) Pressure / qdld
(c) Energy / Sl

(d) Force / Sel
RRB ALP & Tec.(31-08-2018)Shift-IIl

Efficiency of work is known as/ maﬁfgw‘x’lﬁdl gl %’-
(a) Energy / FiT

(b) Velocity/ 33T

(c) Force/ sTeT

(d) Speed/ T
RRB Group —D, 16-11-2018 (Shift-Il)

The work done by the force is positive when-/ WWWWWW@W%W—
(a) Displacement occurs in the direction of force/ TaTUTIT ST T fGM H glaT &
(b)Displacement is perpendicular to the force/ T s S dead g

(c)There is no displacement due to the force/ aaréswwaﬂéﬁ'\rwaﬁr%

(d) Displacement occurs in opposite direction of Force/ Ta&aga fAudid fgamr A grare
RRB Group —D, 19-09-2018 (Shift-I11)

Which of the following position is no work done?/ ﬁmﬁ%@aﬁﬁﬁmqﬂwaﬂéma@rﬁmm
e?
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(a) Kapil stands with a weight of 10 kg on his shoulder/ el 3191 Y TR 10 Tholl IoTel oI WST &
(b) Sachin walks 4km./ @ 4 fFeY TaT |
(c) A porter carries weight from a bus to a car./Wiﬁﬂ'WﬁWWWﬁm%I

(d) Arun plays cricket on the field./ 3T%0T #eTeT W fehehe TelaT &l
\RRB Group —D, 19-09-2018 (Shift-Ill)

Which of the following activities can be said to have work done ?/ GGG R R RE T EUGIEICE IS IE
gl ST Hehell & Tob 1A Y81 IAT 72
a) Harsh is reading the book/?@'m%m%
b) Pinky is walking on a flat road with a book on her head/ [T 3191 &Y 9T Uah fohdTe ol
THIS U WAL &
c) Shruti is sitting on the chair/ @WW@'&%
d) Khusiis pushing the wall of the house, but fails to do it./ g&ﬁm@rﬁwaﬁrwazﬁr%

Afehet VAT el A BT W@ & |
RRB Group —D, 18-09-2018 (Shift-Il)

In which of the following work is not done/ﬁmﬁﬁaﬁ@raﬁammaﬁﬁmm%-
(a) A wind mill raising the water from well /WWWH’I’?‘J@WW%’

(b) A donkey put a weight on his back/ Te 1€ & 3HhT YIS U dole] STl

(c) Suman is swimming in a pool/ﬁﬂﬂ'wqﬁﬁ?\?@%’

(d) A engine is pulling a train/ WEEHEH@?IET%'
RRB Group —D, 02-11-2018 (Shift-Il)

Which of the following the work done by a body does not depend on ?/ ﬁw‘é’rﬁmaﬁmﬁmw
F ArIfaf@a # & forg W AR i wear g?

(a) Initial velocity of object/ ER—T:{WQ’IT@?Q?T

(b) Displacement/fa€amgsT

(c) Angle between force and displacement / Fof 3R fATATI & ofier T proT

(d) Applied force/ sTel oTITAT ITAT
RRB Group -D, 15-11-2018 (Shift-I)
RRB Group —D, 12-12-2018 (Shift-I)
RRB Group —D, 13-12-2018 (Shift-Il)
RRB Group —D, 02-11-2018 (Shift-I)
RRB Group —D, 08-10-2018 (Shift-I11)

Which of the following work done does not depend/ feFaATaT@d & & ieT @1 1Y v a1 I8 fAsK
EHETGINE
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(a) Applied force/ STel oI3TTAT ITAT

(b) Mass of object/ IEJ T GcTHTe

(c) Displacement/ fTaTaTgdsT

(d) The angle between force and displacement/ & 31T faTATsT & &= T ShioT

RRB Group —D, 09-10-2018 (Shift-Il)
RRB Group —D, 03-10-2018 (Shift-I11)

Which of the following is not a characteristic of work?/m'@ﬁﬁﬁaﬁﬂﬁmaﬁ'%%mﬂﬁ%?
(a) Work has a direction/ ST &1 feemaldr g

(b) For doing work it is necessary to apply a force on an object/ mwﬁ%ﬁvmaﬁrwaﬁ
STITTAT 3TIRTF &

(c) Work has only magnitude/ P T hdol YRHATIT BT &

(d) For work done their should be a displacement of an object/ﬁo‘ﬂ'mm?mmaﬂaﬂ

RreeITaeT g aTRT

RRB Group -D, 16-11-2018 (Shift-Ill)

How is power interpreted?/ %ﬁﬁmﬁ@rm%?

(a) Work done in energy transfer/ ol gEATAROT H fohar T 1y
(b) Force charged to increase load/ &8 §GTa o ToIT SIFTIIT 31T STt
(c) Working rate or energy transfer rate/ P &3 AT Fall AT X

(d) Work done in a minute/ Teh fReTe & faram aram 1y
RRB Group-D 19-09-2018(Shift-1)

An object of 5.0 kg is raised to a height of 2 m, in this process, how much work was done — (g=9.8m/s2)/
5.0 TehaIT T Teh a] ol 2 HIET T F+TS cfeh ST 91T, wqﬁmﬁﬁmmmgm- (g=9.8m/s2)

a) 49joule

b) 10joule

c) 19.6joule

d) 98 joule
RRB ALP. & Tec. 20-08-2018(Shift-II1)

If a boy covers a distance of 20 meters with 600 Newton force in 4 minutes, then the amount of power
consumed by the boy is?/ TT& Teh eISehT 600 7T ol & HIY 20 HIX T gl 4 [ATTC AT HIATE, At
TSeh GaRT W &l 373 fasTell I ATAT B2

(a) 50watt

(b) 100watt

(c) 80watt

(d) 25watt

RRB ALP & Tec.(29-08-2018, Shift-IIl)
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Time taken by the boy = 4x60=240sec

Here, F=600N, and d=20m

Now, work done = 600x20=12000J

Total power consumed by the boy =12000/240=50 watt

Which of the following physical quantity measures the rate of work done?/ g dasiadr
ifaess AT fohv ST FI fr T A AMTA 82

(a) Power / Afad

(b) momentum/ JdaT

(c) Force/ sTeT

(d) Energy/ 3aiT
RRB ALP & Tec.(14-08-018, Shift-I1)

When a compressed slinky (spring) is released, it changes the into?/ 19 T guifsd erehr (ﬁq?T)
fosrerch &, 7% fora & Sgar STaT &7

a) potential energy/ efad ol

b) Kinetic energy/ ITTaisT Fair

c) Heat energy/ FSHT Satl

d) Chemical energy/ TETIA Fair
RRB ALP. & Tec. 10-08-2018(Shift-)

Which of the following notable activities, potential energy has been converted into kinetic energy./
farafaf@d 7 & Fia @ Searasia afafafer 7 feufas < #r aifas Fat # aRkafda T g
(a) A fire cracker explosion/ Teh JeT@T TATHIC

(b) Switch on a torch/ €1 STelet U

(c) Switch of a torch/ ﬁﬂ'ﬂ?ﬁq

(d) Swinging of a pendulum/ ﬂgﬂﬂaﬁw

RRB ALP. & Tec. 31-08-2018(Shift-111)

If the velocity of an object becomes twice that of its initial velocity, then its kinetic energy become n
times of its initial kinetic energy. Then what would be the value of n?/ uﬁﬁ:@raﬁra:rawm
TR daT & CITAT 81 ST &, Tl 3EhT IMictol Soil 3HhT TR ISt Sl & n AT AT &1 i n
T HTeT FIT IIMT?

a) 3

b) 4

c) 6

d) %

RRB ALP. & Tec. 13-08-2018(Shift-I1)
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If the kinetic energy of an object becomes 256 times that of its initial value, then the new linear

momentum will be ?/ ITe; el aE T AT Foit 38 TR ek AT & 256 [T 81 ST, T 7441 IT&H
HAT BI9I?

(a) 8 times its initial value/3Heh YR ek Fe I 8 AT

(b) 16 times its initial value/38eh TRTHH He T 16 [T

(c) Same as its initial value/ WWW?W

(d) 32 times its initial value/38e YRTHH He I 32 T[T

RRB ALP. & Tec. 14-08-2018(Shift-1)

1. Work present if there is -
ot Aofg & 3R T
(a) Force / STel

(b) Energy / 31T

() Friction / ETYOT

(d) Power / 9TaX

2. If displacement is horizontal to the applied force, then work done is -
I favems ey o & aifasT &, a fraT s I § -

(a) Zero /(=T

(b) Negative / dshRTcHh

(c) Positive / Heh_TcHh

3. Which of the following work done does depend on-

fFAToTEd # & HleT-a1 fonam 3131 Y TR T 8-

(a) Applied force / oIT9] STl

(b) Mass of object / ] I G AT

(c) Displacement / TaTaTasT

(d) The angle between force and displacement / o7 3R AU & ofier T o7

4. A worker raise 10kg object from the ground and put 1.2m above on his head then work done is- (g-10
ms?)-

Teh SRehdl ST & 10 TRl T 3oTalT & 3R 379 FaT 0X 1.2 HIeX S0 T@ar § ar o arar s §-
(g-10 msA?)-

(a) 120J

(b) 155J

(c) 1501

(d) 140J

5. Work is defined as / BRI &I 8 YR IRHATNA frar rar g
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(a) Force x displacement/ e x Ta&2amaeT
(b) Mass x acceleration / GedHTeT x cdIUT

(c) Length x width/ F—ITSI'Ié' X Eﬁ?ﬂé’

(d) Mass x volume/ GeTHTeT x Ao

6. The work done by an object is 56 J and applied force on object is 7 N. Find the displacement.

fonefY o] T o 1T S 56 J § 3R I IR of9TTT IRAT et 7 N & | faemaeT <ire hifsre-
(a) 80ms™*

(b) 80m

(c)8m

(d) 80ms’*

7. 10 N force is working on an object. Object displaced 5m in the direction of applied force, then work
done is -

el T TR 10 N 57T R X T@T & | I& oI19] e T T sm faeanfoa g, ot frar e i & -
(a) 50N

(b) -5ON

(c) 501

(d) -50J

8. The work done on an object depends - / mmﬁwmwmﬁmm%-
A. On displacement / TaTATI 9T

B. On angle between force and displacement / ol 3R faeaga & ST & FoTR

C. On applied force / IT9] el 9

D. On the mass of the object / EIF;T?E@’JIHI?-TCIT
Which one is correct

(a)B,Cand D (b)A.Band D
(c)A,Cand D (d)A.Band C

9. If force F =0, then work done W=?
Ifg Fer F =08, ar fopar s v w=?
(a) 20

(b) O

(c)1

(d) 100

10. A porter picks up 12 kg of goods from the ground and Places it on his head 1.5 meters above the
ground and Work on the goods to be done by him. (g-10 ms)

Teh Fell STt & 12 Fohell ATer SoTaT § 3R 38 S#lleT & 1.5 #ed S0 3796 R 01 3@l § 3R 38

GaRT fehT STTet aTel HTHT 9 A T 5 |
(a) 140
(b) 150)
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(c) 180)
(d) 155

11. The force of 25 N is working on an object, that object is removed in the direction of force by 5 m, the
work done by

Rt I I 25 N T el T I TET &, 3 T P oTef T QAT H 5 m geT a1 ST &, ot g 13

fereeh garT feharT ST 82
(a) 125W

(b) 125N

(c) 125

(b) 125N

12. When a man pushes a wall but fails to displace it, it does?

ST Ueh HTGHT GIAR T YT ST & ol foheT 39 AT et H [ahel TEaT &, A TAT AT 62
(a) Positive work / Heh_TcHeh shlH

(b) Negative work / FTRRIcH® T

(c) Most positive work / TEH HhRTcHD e

(d) No work / ﬁéaﬁma@’r

13. When a person walks 4 meters with a constant force of 12N, the work done by him is -

SIS IS SATFA 12N & IR T § 4 HET TAdT 8, A 38 GaRT FRAT TRATHI § -
(a) 6J
(b) 2J
(c) 48
(d) 3J

14. Which of the following the work done by a body does not depend on?
Torelt iz ganr foram 1 v e fafed 7 & fpg R s At ear &2
(a) Initial velocity of object / aﬁaﬁmw

(b) Displacement / faTamgst

(c) Angle between force and displacement / Iof 3R ATAT9 & e Fior
(d) Applied force / T3] STef

15. The work done is zero with zero -
TR I 1 e S AT YT © -
(a) Velocity

(b) Displacement

(c) Power

(d) Momentum

16. To say that the work has been done, two conditions must be completed, one of them is -

IE gt & ToIU o 1A 8T IAT B, ar et G glett TRy, A A uan g -
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(a) Force is not required / ST T TIIhdT A6 &
(b) Object must be displaced /aq——grﬁwﬁ?rs =il A1fgu
(e) There should be no absorption and emission of energy / m&waﬂémﬁwmmﬂaﬁglm

By
(d) There should be no change in the condition of the object / aﬂﬁrﬁaﬁmaﬁéwaﬁam

few

17. A Worker takes 10 kg of goods from the ground and puts it on 1.1m above the land on his head.
what will be the work done by the worker?

Teh HIGY ST § 10 farell AT ol & 31 38 SrefeT & 1.1 Hiet IR 3191 FaT R 7@ g1 e
GaRT {3 1T &1 T grem?

(a) 140)

(b) 155!

(c) 165!

(d) 110

18. A moving car faces the wind in the opposite direction. What will be the work done by the wind on
the car?

Foldl R faude feem # gar 1 A= ! & | §aT H HR W FIT H gHEI?
(a) Negative

(b) Zero

(c) Infinite

(d) Positive

19. A girl whos weight is 200 N, climbs on a tree which height is 2-meter. What was the work done by
the girl after climbing the tree?

Uh TSI TTEehT dafel 200 N &, Teh US X TGl & ToTHehT 3a1s 2 HIeT &1 US U AGsT o A6 oIS of

IERGIEIRRCTIR
(a) 800!

(b) 400)

(c) 200)

(d) 2000/

20. If someone travels 15 km distance with a fixed force of 500N, then calculate the work done will be-

e 1S cafFe 500N & AT T & 15 foreft o gt a7 & €, A o a7 & & arorer RS-

(a) 750000)
(b) 75000J
(c) 7500000)
(d) 75001

21. Which of the following has magnitude and no direction.

TAFATITET 7 & ferdenr IRATT g 3R 1S [Gem =g g
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(a) Work / =hTH

(b) Impulse / 33T

(c) Displacement / TaTaTasT
(d) Force / Sel

23. What is the amount of work done when an object moves under a force of 10 N at a distance of 10 m
in the direction of force?

TS IS TE] et T TET #H 10 HIeX 1 g T 10 N & Tl o gl elcll § T ST 1T hrdy hY AT Far
&?

A 1)
B.10)
C. 100J
D.0.01J

24. A force of 50 N displaces an object in 10 m. What will be the work done by the force?

N T et Fohell a6 T 10 m & TaEToe el &1 ol ST foham arm shrdy i gla?

A. 5001
B.5J

C.101J
D.50)

25. If an object not moving after applying a force, then we can say that -

Ife IS TE] Tl oM o ST 31 IAATA AL 8 L 8, N §H g Aol & 1o -
(a) Maximum power has used / 31T &has Afed &1 39T fFaT AT

(b) Work has done / &1 fhaT g

(c) Minimum power has used/mﬁﬁﬁ?maﬂmmw%

(d) Any work has not done/ﬂﬁéWﬂﬁ%&T%

26. If the displacement of an object is zero. Then work done by the applied force is -
I forelt g o TaTUTIT e B | T ofaTTT 3TV el ST FohdT IR-AT R § -

(a) Neutral / &I

(b) Negative / dshRTcHh

(c) Positive / HehRTcHS

(d) Zero /[T

27. Which of the following is not a characteristic of work?
frfafaa # O Fia-dr & $r fadvar g g2

(a) Work has a direction / &I T Teh T2 &
(b) For doing work it is necessary to apply a fitce on an object

I e o fore el e o e gt Jrmarearan §
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(c) Work has only magnitude / T H haer IRATTE

(d) For work done their should be a displacement of an object

fohT a0 SR & foIw 3¢ fohdlt o] ohr TaeTet gl =g e

28. A bus runs with a force of 4000 N. The work done by the bus is 2000 J. What is the distance covered
by the bus?

Teh S 4000 N o 7T & TTeTcll & | S8 GaRT {aham I &Y 2000 J § | 9 ST T 1 18 gl FaT 82

(a) 1 meter

(b) 2 meter

(e) 1.5 meter

(d) 0.5 meter

work = force x displacement

2000J = 4000N x displacement

Displacement =2000J / 4000 N =0.5m

29. If a man pull a trolly by applying force of 50N and trolly is displaced 30m. What is work done?
e IS T TFT 50N T Tl FIMHRT ol T WierdT & 3T et T 30m faeanRa Farg| T ShTe E3T

&?

(a) 1500J
(b) 80!
(c) 1500
(d) 20!

30. A man puts 20kg object on his head by raising the object 2m above from the surface of earth. Then
work done will be -

Teh 3TTeHT Gl i HAg A 2 HeT FUR TE] T IR 3T 20 fohell T 3191 TR R I@AT g | oI« fohar

IRIT T I —
400W

B. 400)

C.200 W

D. 200!

31. A man puts 13kg object on his head by raising the object 1.5m above from the surface of earth. Then
work done will be-(g-10ms?)

Teh 3TTeHT G2l &l HAg & 1.5 HIT I TE] T FH 38T 13 fohell a&] 30+ AR W I@ar g | e

ST 31T 1Y BYam-
(a) 195)

(b) 100N

(c) 150!

(d) 140!

32. A boy hold 4 kg school bag for work done by him will be in joule.

Teh oI5eh o UTH 38ch SaRT fehT 91T 1 o TeTT 4 Fohcil & Tt daT 5ol H gHam|
A) 4
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B.4
C. Zero
D. 39-20

33. Work can only be done when are present -
3fEYd gl W & 1 fondT ST HehelT © -

(a) Energy / FiT

(b) Force / Sel

(c) Momentum / 31T

(d) Power / 9TaX

34. Which of the following is not an example of work done?

fArfaf@d & & Hla-ar frv v ) &1 3eeoT AL 82

(a) A man pushing against the wall / Teh 3TGHT GIaR o [T UFHhI S TET &

(b) Trolley moves when the boy pushes the trolley / mmﬁmﬁwaﬁ%ﬁgﬁraﬁ%
(c) Applied force on an object in that direction the object is moving / ﬁ@a&rww%mﬁm
I Syt T TR 3 o arfareeT &

(d) Raise the book to some height/ﬁﬂﬁﬁi@ﬁéﬁm

35. When the direction of the force applied and the direction of movement of the object are
perpendicular to each other.

TS aef S feIT 3R g ol aTfcl ohr T2l Ueh @R o ofeac gl & |
(a) Power exercised / TTFd T TAT

(b) No work done / aﬁéwa@rﬁw—m

(c) Power not exercised / TTFcT T TATIT AR foh AT ITAT

(d) Work done / &TeT fohaT

36. If the work done is negative, then what will be the angle between the force and displacement?

afe; foram aram 1 HOTicAs &, Al Jof 3R faEUTae & e &7 loT T gram?

(a) 45°

(b) 0°

(c)90°

(d) 180°

Work done can be positive, negative, or zero. When a body is being lifted in the upward direction, the
force of gravity is acting in the downward direction. But, the displacement of the body is in the upward
direction. Since the angle between the force and displacement is 180 degrees, the work done by the
gravitational force on the body is negative. Hence for negative work done, the angle between force and
displacement is 180°.

TohaT a1 ST eATcHeh, ROTcHeh AT Y &1 Hehell ¢ | ST Tl TS ol SR S T2 # 3o ST g,
oY IEcaTehyOT e i1l <hr feRim & &y T TET & | olfehed, AR T FATUTTT FoR Y feem # glar & | feh

Shipra Chauhan @CLASS24/ PHYSICS 3- WORK, POWER & ENERGY




GENERAL SCIENCE — PHYSICS / CH-3 -WORK, POWER & ENERGY 1, AfFd 3 FaT

ol 3R FaFATTT & o<l 7 10T 180 T3l B, TecarehyoT sfef qaRT AR TR fohaT a1am h1df HUTeH ¢ |
3d: FRT 7T HUTcHAS 1 & T, ot 3R FaEATIsT o ofrer sl 10T 180° BT & |

37. Aforce of 125 N is acting on an object, that object is moved up to 5 m in the direction of the force,
what will be the work done by the force.

TRt ] IY 125 N 2T el 1 T 6T &, 3 aEc] i e 2l IGATH 5 m ook of ST STl &, e AT

o2 1T ST T greTr?
(a) 625W

(b) 625Pa

(c) 625N

(d) 625J

38. If a person pulls the trolley up to the distance of 10 m with the force of 50 N, what will be the work
done by him ?

IfE IS <afFd 50 N & ToT & Thell b1 10 HieX T gt e Wi 8, o 3Heb GaRT fonar I &1 =1
gram?

A.5J

B. 5001
C.201J
D.0.2)

39. If an object is rotated in a circular path, what will be the work done on it?
I el e T et 9 1 AT STTelT 8, A 36 OR T hrd foham ST
(a) Is zero / QL?J%

(b) Cannot be determined / T TR & favam S Fepar

(c) Is positive /THRIcHS &

(d) Is negative / THRIcHS ¢

40. When displacement occurs, the work done by the force is considered negative.

SIS faEATTeT gidT &, A el SaRT fohdT 1T 1 RHUTMcHS ATl ATl & |

(a) Is perpendicular to the direction of force / ST fearF daad g
(b) Is in the direction of momentum /

(c) Is in the direction of force /T Frfeam A g
(d) Is in the opposite direction of the force / §eT & AUl feemr H &

1. Rate of doing work is called?

T el I G FHgelldl 67?
(a) Energy / Sl
(b) Velocity / 33T
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(c) Power / 9TaX
(d) Force / Sel

2. How is power interpreted?

AfFd T e Hq A ST &2

(a) Work done in energy transfer / o1l §EATCRUT 7 foR3T 3T ST
(b) Force charged to increase load / R §&TeT o felT ST31TAT 31T Sl
(c) Working rate or energy transfer rate /& ET AT FolT gEATARIT &7
(d) Work done in a minute / Tah f&sTe & fohar arar e

3. What is Working rate or energy transfer rate?
I &I AT FoiT 30T &I FAT 7

(a) Power / ATfad

(b) Work done / a1 fohaT

(c) Impulse / 3TTAaT

(d) Force / Sel

4. If a man de W work in t time, then his power P will be-

I va 3MEHY 3t seeg & WA 7 1 FaT 8, A 3Hh afFa b g
(a) 1-W
(b) tx W
(c) W/t
(dt/w

5. Power-W/T, What is the meaning of W?
ATaR-W/T, See3 T 31 &1 52

(a) Power / 1T d

(b) Weight / dalel

(c) Watt /dTC

(d) Work done / &TeT TohaT

6. Rate of doing work is called?
IR YA T T FHgellell &7

(a) Energy / SatT

(b) Power / 9TaX

(c) Pressure / Gdld

(d) Force / Sel

7. Which of the following physical quantity measure the rate of work?
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farafafaa 7 & Hia & #ifas AT FRI S e Hr AT 82
(a) Force / sl

(b) Velocity / 33T

(c) Energy / 3atT

(d) Power / 9TaX

8. If two forces of 10 N and 5 N are applied in the same direction on an object, what will be the total
force acting on the object?

e forel g TR 10 N 3R 5 N o & 5o Teh € fereim 3 S91T STt 8, ot 9] IR ofaTed alell ol e

forde gleme?
(a) 10N
(b) 25N
(c) 15N
(d) 50N

9. Formula of power is -
QUferc T A &-

(a) Momentum/time
(b) Work/time

(c) Speed/time

(d) Displacement/time

10. Which of the following physical quantity measures the rate of work done?
farafafad 7 & i A #ifae AT fohw 910 w1 it &3 S ATadr 82

(a) Power / &fad

(b) Momentum / 3T

(c) Force / Sel

(d) Energy / 31T

11. Mohan having a mass of 40 kg he climb of 50 steps of a staircase in 10s.If the height of each step is
15cm then what is his power?

HIgT T TofeT 40 TRaIT &, T8 50 HITSAT 10s H TGdT & | TTE Tedeh TRUT T TS 15 JHT § adr 3T

riFT FATE?
(a) 200W
(b) 400W
(c) 300W
(d) 100W

W=F*d

=m*g*d
=40 * 10 * 50 *0.15m
= 3000
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=3 KJ.

thus 30 KJ of work is done by the boy
Power Dissipated can be calculated as
P=W/t

=3/10

= 0.3 K Watt = 300 Watt

thus power dissipated is 300 Watt.

12. If a boy covers a distance of 20 meters with 600 Newton force in 4 minutes, then the amount of
power consumed by the boy is?

e Teh TSI 4 THTC H 600 7T ToT o AT 20 HIEI hY g T Il &, Al T5eh GaRT T hl Siled
arelY forstell &1 AT 82

(a) 50watt

(b) 100watt

(c) 80watt

(d) 25watt

Distance covered by the boy (d) =20 m

Time is taken by the boy (t) =4 min = 240 s

Force (F) = 600 Newtons

We know that work = Force x distance

=Fxd =600 x 20 W =12000 N-m (Newton-Meter)
Power consumed by the body (P) = Work/time = 12000/240
P=50 watts

13. A boy of 50 kg mass climbs 40 stairs in 9 seconds. If the height of each stair is 15cm, then find his
power.(g=10ms)

50 foRcll ToTeT T Teh TIShT 9 Tehs H 40 HNTSAT TedT | ITE T HIET T a1 15 JT g, o 3T

eIfed AT AT (g=10ms)
(a) 333.33W

(b) 333.34)

(c) 333.34ms

(d) 387.5W

Given the mass of the body (m) = 50Kg.

height (h)= 45x15 = 675cm = 6.75m.

time (t)= 9 sec,

g=10ms-2.

Potential energy = mgh =(50x 10 x 6.75) ) =3375 .
Power of the body = Rate of doing work = Energy /Time
=3375/9=375W.

So, the power is 375 W.

14. Name the physical quantity that is equal to the product of force and velocity.
39 &R AT T ATH TATST ST el R T & JUTAhl & SIS & |
(a) Work / orTH
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(b) Energy / 3aiT
(c) Power / 9TaX
(d) Acceleration / caoT

15. A 40 kg girl quickly climbs up the stairs to 5m height in 4 sec, what will be the power developed by
her?

Tah 40 el I T3t 4 Behs 3 5 FICI il FaTs W STeal A AT T &, 39 GaRT [ahad Hr aTs

NIEGERIKIEIH
(a) 500W

(b) 200W

(c) 2000W

(d) 100W

16. A boy of 50 kg mass climbs 45 stairs in 10 seconds. If the height of each stair is 16cm then find his
power?

50 fohell ToTeT T Teh TS 10 Ths H 45 WfeAT ToaT g | Al Tcdeh T I FATS 16 WHT & T 3HAT

eIfea ATd Hrfere?

(a) 337.5ms
(b) 387.5W
(c) 360W
(d) 360J

17. The average power is equal to which of following?

3t ufdd foea # & forass s 82

(a) Total time taken/ Total used energy / mwgmm/gmmwﬁ?ém
(b) Total free energy/total used energy / Dol HFd jwofl/fl;oi 9gFd ol

(c) Total time taken/Distance travelled /ﬁmwgﬁrW/ Hﬂ'@fﬂé’{ﬁ'

(d) Total used energy/total time / iw_o{‘;l'ﬂﬁﬁ‘f/ Dol HHT

18. A boy of 50 kg mass climbs 40 stairs in 10 seconds. If the height of each stair is 15cm, then calculate
his power.(g=10ms)

50 fohcll ToTeT T Teh IS 10 Tehs H 40 TfeAT TodT & | Tf Tcdeh TS 1 Fa15 15 AHT &, dT 3HST

QT I ITOTAT Y | (g=10ms)
(a) 337.5W

(b) 300J

(c) 300W

(d) 300ms

19. When you pulled a rubber band, the energy stored in it?
9 319 &R S diad g, dF 38 @R St aldr g2
(a) Potential energy / HHTTAA FatT
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(b) Muscular energy / 9l FalT
(c) Mechanical energy / ity Far

(d) Kinetic energy / 3Tfiat Fatl

20. particles have a greater kinetic energy
Ul 1 I1fasT ST AfF gl &

(a) Liquid / gd

(b) Plasma / TolTaHT

(c) Solid / 31

(d) Gas /3T

The kinetic energy of the particles is maximum in the case of Plasma.

There are four fundamental states of matter-Solid, Liquid, Gas and Plasma. Plasmas are made up of
atoms in which some electrons or all of the electrons have been taken away and positively charged
nuclei (ions) roam freely.

It can be produced in the laboratory by heating a gas to an extremely high temperature. The kinetic
energy is the energy possessed by an object by virtue of being in motion.

The kinetic energy is maximum in plasma because particles can move freely with almost no force of
attraction to tie them down.

21. The kinetic energy of which maximum

Tfaet Fatt foraehT 31fIehdH-

(a) Liquid and Solid / ael 3R o1&
(b) Solid / 31T

(c) Liquid / el

(d) Gases / 3

22.9 x108 J of energy is consumed in a month in a house. How much this energy is in the unit?

Teh ER  Teh FGlel & 9 x10° ) F31T T WU gIcil § | SHIS H TG Sl Tohcdell 672
(a) 25
(b) 2.5
(c) 2500
(d) 250
1 unit of energy is equal to a 1-kilowatt hour (kWh).
1 kWh =3.6 x 10°J.
So, 1 unit=3.6 x 106 J.
Here, given 9 x 108 J energy, that means (9 x 108) / (3.6 x 10°) = 250 units.
Hence, 250 unit energy is consumed.

23. When a compressed spring is released, it converts its potential energy into -

ST Ueh TN T AT BIST ST §, oY e 39 Feufast Fait ahr gRafdd are -
(a) mechanical energy/zl'iﬁa?msl'
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(b) Wind power / 9deT il
(c) Elastic potential energy/mﬁﬁqﬁﬁmﬁ'
(d) Kinetic energy / TTaroT oiT

24. The potential energy of an object increases with its-
Tl o o TSt ot g&eh ATy Fgel &

(a) Velocity / @3r

(b) Height / ﬁTé

(c) Displacement / TaTaTasT

(d) Distance / E@'

25. Which of the following energy varies with the height of an object?

T TEe 7 @ hist Y ST et a& 1 31S & AT Feeldl 62
(a) Kinetic energy / 3TfcraT il

(b) Nuclear Energy/mﬁ‘l’

(c) Chemical energy / TTATAfA Fair

(d) Potential energy/%—iﬂﬁﬁﬁ%

26. What is the energy exerted due to the position and shape taken by an object?

et ] GanT oft 918 FEUfeY 3 3T & IO ofeTed aTell Fioft AT 52
(a) latent energy / FE&fAST Falr

(b) Potential energy/%—iﬂﬁﬁﬁ%

(c) Kinetic energy / 3Tt Sair

(d) Electrical energy / ﬁ'{{lp?fﬁ‘l’

27. What energy is in the water stored in the dam ?
ST H STHT 9Ted H fohcdely ST gl 87

(a) Potential energy/%—iﬁﬂﬁﬁﬁ‘f

(b) Electric energy/ﬁ?\gﬂ'ﬁ‘l’

(c) Kinetic energy / 3Tt Sair

(d) Gravitational energy / dgbcdlchhclul ol

28. A moving object essentially receives -

Teh Telclt g% o] JTfetaTe &9 & Gred el & -
(a) Kinetic energy / 3TfcraT il

(b) Potential energy / THITAT Fair

(c) Mechanical energy / ity Far
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(d) Thermal energy / 28T Fail

29. A car running at high speed, what energy does it contain ?
Teh R Aot I A alS W e, 3TA fohelsll ol g7

(a) Gravitational force / WW

(b) Friction force / ETYUT ol

(c) Potential energv/@ﬂﬁﬁﬁ‘l’

(d) Kinetic energy / TTreT Fair

30. Which of the following energy is always positive?

Rafaf@a & & w9 & 3371 gA GhRIcHAS 8l 8?2
(a) Static energy / T3 Falr

(b) Kinetic energy / ITfiat Fatl

(c) Potential energv/@ﬂﬁﬁﬁ‘l’

(d) Gravitational energy / dgbcdlchhclul ol

31. The commercial unit of energy is?
FolT I SATGHTTAh SHIS 67

(a) Kilowatt-hour / freliare-ger

(b) Kilowatt / fheliare

(c) Joule / Sef

(d) Watt-hour / are-geT

32. An 8 kg iron ball and a 3 kg aluminium Ball are dropped from a height of 20 meters. Which of the
Following Quantity amount will be same in them above 10 m height from the ground?

Te 8 el olig 1 g 31X Uah 3 bl wogatforarst &t gt 20 #Hie it Fars & R ST |
Rt f@a & @ -8 #7398 FeaT T 10 Hied 3918 F 39 A g

(a) Kinetic energy
(b) Acceleration

(c) Potential energy
(d) Momentum

33. When a compressed slinky (spring) is released, it Changes the potential energy into?

STe Uk GAfsa feereh (Foem) BIsT JATdr &, df I8 Feufast ot &t fora# aRafda swarg?
(a) Mechanical energy / iy Far

(b) Kinetic energy / ITfiat Fatl

(c) Heat energy / 3THT Fall

(d) Chemical energy / TrETIfeAeh ZaiT
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34. What is the energy in a compressed spring?
HR ST 3 Tt il g1l &2

(a) Potential

(b) Chemical

(c) Kinetic

(d) Electric

35. By which the kinetic energy of an object increases-

overer el e 8 a1fvot Frofl e 8-
(a) Friction / &r§oT

(b) Time / €A

(c) Mass / gecdHTT

(d) Speed / ITfax

36. The kinetic energy of a moving object depends on -
Rl aTForTe o] Y TN Froff Tl e -

(a) Weight and its location / a<TeT 3R 3TehT TATT

(b) Mass and its location / Gea#TeT 31 3T TATT

(c) Mass and momentum / eI 3R a1fa

(d) Mass and velocity / Geg#TeT iR aaT

37. In a hydro power, what is the energy that is converted into electrical energy?

Teh STl fdeg el #, a8 oft a1 8 5t fae g oil 7 aRafdd g g2
(a) Mechanical energy / Iifxe Far

(b) Potential energy / THITAT Fair

(c) Heat energy / 3THT FalT

(d) Kinetic energy / ITfiaT Fatl

There are many types of hydropower facilities, though they are all powered by the kinetic energy of
flowing water as it moves downstream. Hydropower utilizes turbines and generators to convert that
kinetic energy into electricity, which is then fed into the electrical grid to power homes, businesses, and
industries.

38. Which of the following notable activities, potential energy has been converted into kinetic energy.
fArfaf@d # @ Hla @ earwsia afafafe, genfaa Fat & afde o 7 aRafda fFar gl
(a) A firecracker explosion / Teh GeT@T TATHIC

(b) Switch on a torch / Teh HIT WX &aT Y

(c) Switch of a torch / Teh HRITS T &g

(d) Swinging of a pendulum / WWWW

39. If the momentum of an object is tripled, it kinetic energy-
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Ife; TRy a&q] T AT i I[AT X e ST A 35eht arforst -

(a) Will be become tripled of original value / ﬂﬁﬂ@ﬂ?—ﬁﬁﬂmﬁm
(b) Will remain unchanged / 39Rafda Igam

(c) Will be nine times the original vaIue/ﬂj{H\FJ?ﬂo_-ﬁ?lﬂTm

(d) Will be six times the original value / ﬂﬁﬂﬂﬂ%ﬂmm

40. What does the raised hammer have?

3SgUEAs H I FATE?

(a) kinetic Energy / 3Tfciat Fatl

(b) Mechanical Energy / JiT3ah FaiT
(c) Muscular Energy / AUt FaT
(d) Potential Energy/%—iaﬂﬁ?fﬁ‘f
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