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NEWTON LAWS OF MOTION/ =¥ed & Ifd & &

* Sir Isaac Newton worked in many areas of mathematics and physics. He developed the theories of
gravitation in 1666 when he was only 23 years old.The three laws of motion were first stated by Isaac
Newton in his Philosophiae Naturalis Principia Mathematica (Mathematical Principles of Natural
Philosophy), originally published in 1687.

* Sir Isaac Newton’s laws of motion explain the relationship between a physical object and the forces
acting upon it.

* Understanding this information provides us with the basis of modern physics.
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1.-FIRST LAW OF MOTION -

An object at rest remains at rest, and an object in motion remains in motion at constant speed and in
a straight line unless acted on by an unbalanced force./

T R avg U e # @ et §, 3k vw afaee avg ReR aifa sk v el Y A afa A
Wl § 99 aF F 39 W IrAgfad g T T )

Newton’s First Law: Inertia

An object at rest remains at rest, and an object in motion remains in motion at constant speed and in a
straight line unless acted on by an unbalanced force.

Newton’s first law states that every object will remain at rest or in uniform motion in a straight line
unless compelled to change its state by the action of an external force. This tendency to resist changes
in a state of motion is inertia.

The motion of an airplane when a pilot changes the throttle setting of an engine.
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The motion of a ball falling down through the atmosphere.
A model rocket being launched up into the atmosphere.

The motion of a kite when the wind changes.
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Figure 3.2 Passengers experience a

Figure 3.3 Passengers experience a i ;
forward push due to inertia of motion backward PUSh due to inertia of rest

Examples of Newton’s First Law of Motion

1. Brakes applied by a Bus Driver Abruptly
2. An Object Placed on a Plane Surface

3. Marathoner Running beyond Finish Line
4. A Ball Rolling on the Ground

5. An Object Thrown in Outer Space

6. Washing Machine Dryer

7. Dusting a Carpet
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8. Shaking a Tree
9. The Jerk when a Vehicle Starts

10. Athlete taking a Short Run before Long/High Jump
e & afd & 94HA AFH F 3emeIor
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2.-SECOND LAW OF MOTION
The acceleration of an object depends on the mass of the object and the amount of force applied.

Force to be equal to change in momentum (mass times velocity) per change in time.
Tl a&g &1 caROT TEq & Geade 3N T a0 qof H AET R @R A g
AT #H i IRadA & AR HA9T (GTA AT 491) F IRacal & s gl & faw o

The velocity, force, acceleration, and momentum have both a magnitude and a direction associated
with them.

9T, e, caROT 3R HAT & | aRATT AR R gt 73 @ €
F=m*(V1—Vo)/(t1—to)

F=m*a
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ty Xq . X

0 0 ‘ Force

Tl
Vi my Vo My,

Force = Change of Momentum with Change of Time

m,V,- myV,

i t = time
Difference form: F B, > By X = [ocatioh
Vv Vv m = mass
With constantmass: F = m : L * : V = Velocity
¥ 39
F=ma

Force = mass x acceleration

Velocity, acceleration, momentum and force are vector quantities

Examples of Newton’s Second Law of Motion
1. Pushing a Car and a Truck

2. Pushing a Shopping Cart

3. Two People Walking Together

4, Hitting a Ball

5. Rocket Launch

6. Car Crash

7. Object thrown from a Height

8. Karate Player Breaking Slab of Bricks
9. Driving a car

10. Racing Car

e ¥ A F gE FAA & 3ameor
1. R 3R TF F gFHr &

2. QAR FE F UFHT AT
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3.-THIRD LAW OF MOTION
Third law states that for every action (force) in nature there is an equal and opposite reaction.

If object A exerts a force on object B, object B also exerts an equal and opposite force on object A

MR T\ FEar & 6 vpfd 7 9% fham (990) % fav ve @Ae 3R Rodia gfafear g g
I a&] A, T8 B Iof 9Nl &, o a&] B ol a&q AW FAET AR fAola aof ool &

Examples Of NEWTON’S THIRD LAW OF MOTION
. Recoil of a Gun

. Swimming

. Pushing the Wall

. Diving off a Raft

. Space Shuttle

. Throwing a Ball

. Walking

. Hammering a Nail

O NGOV A WNR
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9. Jumping
10. Evacuating a Balloon

3are{or

1. 9gF &1 S g
2. R

3. AR F UFHT AT
4, 93T A AT FAAT
5. 3afieT e
6. g HepeT
7. Tl

8. frer SiweT
9. Sgdl

1

o

O.WWW

Conservation of Linear Momentum/3&T T3 & TI&TOT

Change in momentum

Force = - -
Time interval
aE = Change in momentum produced in mass m,
ié Collision time

— M2V —MaU;
+F2= :
Similarly,

myvy —myu

> Fpy = Vi 141

t

From Newton's third law, Fy> = —F5,

R ( MaVz — MU, ) _ _( MyVy = My Uy )
t t

= MyU+ Myl =myvy + MoV

before collision during collision
m — M — A B
U, Ug
FAB

after collision

may — @M
Va A
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Application for Conservation of Linear Momentum/X@RT AT & EIEIOT & foIw 3MdceT

The Launching of Rockets- The rocket fuel burns & pushes the exhaust gas in the downward direction.
Because of this, the rocket gets pushed in an upward direction./3ehe T F&IUT- Jehe SET STeidT &
IR P A AT fr 3R Ghdar §1 STH gl F e FW T G & gt &Ar Jrar &

Motorboats- It pushes the water backward and gets pushed forward so as to conserve the Momentum.

AleTae- g el & 1S & 3R Ueholcll § 3R 91 1 WEIT ¥ & T 31T & 3R Geholel! gl

QUESTIONS

1. A driver drives his car at the constant speed and covers a distance of 288 m in 60 s. Find the speed ?/Ueh

releh 379e0 R @l R a1 § Felrar § 3 60 Ahs # 288 MeX i gt d¥ & g1 1fd
EIGEETE
(a) 4.8 m/s
(b) 3.8 m/s
(c) 5.8 m/s
(d) 8.8 m/s
RRB Group-D 23-10-2018 (Shift-Ili)

Speed = Distance / Time

=288 /60=4.8 m/s

2. Kiran swims in a 90 m long pool. She covers 360 m in two turns by swimming from one end to the other
and back along the same position of straight path. Find the average velocity of Kiran. /TRIoT 90 Hiex o

I & Rl 81 g5 Y e Fr e Rufa F oF R F gy oR % IR amw ko gu e At

# 360 AT T gl T A g1 FT AT d9T AT HITSAC?
(a) 0 ms—1
(b) 3 ms—1
(c) 5 ms—1
(d) 4 ms—1
RRB Group-D 03-10-2018 (Shift-1)
Since Kiran is coming back from where she swimming. Hence its displacement will be zero.
Therefore the average velocity will be = 0 ms-1
Since average velocity = displacement /time =0

3. The acceleration of an object is the change inits .................. per unit time./forelT qEd el calvl 38% gfa
T AT H v # aRadst gl

(a) Velocity /adr

(b) Force /sl

(c) Momentum /3Ty

(d) Displacement/fa&amaeT

RRB Group-D 13-12-2018 (Shift-1I)
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Acceleration — It is defined as the rate of change of velocity with respect to time.

v=u+at

a=(v-u)/t

The Sl unit of acceleration is m/s?
The car is slowing down

The car is speeding up

_—
Velocity Velocity
Acceleration Acceleration

_ Ay VY
@ ="At = TAt

Acceleration

5 metres

S P— 10 metres in 1 second i

Y

-
<€

jogging: 5 m/sec sprinting: 10 m/sec

4. What is rate of change of position of an object with Respect to a frame of reference, which is a function of
time called?

T o, O FHT & TF Folel Fgl AT g, F Gayy 7 fordlr awq & Rufa 7 afads &
FIAT 82

(a) Mechanics /1T

(b) Vector /de&FeX

(c) Velocity / Q3T

(d) Magnitude/aR&ATOT

RRB NTPC 03.04.2016 (Shift-1l) Stage Ist
The rate of change of position of an object with respect to a frame of reference which is a function of time is
called velocity.

Heeh ool & Haer H fhdll avg H FUfa & gRader $i &7 S AT HT T Belol &, AT
FEadr gl
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5. A graph showing the velocity of an object over time is called: /AT & ar frar ard & T T g2ATer
arell IAH FHEelldl o
(a) velocity-time graph /JIT-GHT ITH
(b) velocity-displacement graph /33T-TATATIT ITH
(c) velocity-speed graph /d9T-3TT ATH
(d) velocity-distance graph/a?T-q\fr T
RRB Group-D 22-10-2018 (Shift-I)

Velocity

1

—e Time

6. Average speed and average velocity indicate the speed of the object: /3raa aifa 3R 3iEa ger ard
Fr afa & g2 &

(a) At a particular stage of time /T & Teh AT TOT H

(b) Long distance /ST ?.,’\ﬂ

(c) In short distance /&H @ H

(d) During the given interval/fgU 31T 3IRTT & GNT

RRB Group-D 09-10-2018 (Shift-1)
Average speed = Total path covered / Time interval
Average velocity = Displacement / Time interval

7. The speed of a bus on a crowded road is an example of ....... /s R Hsh Y dH $r afa ... Cl
3CTEX0T gl

(a) non -uniform
(b) Uniform
(c) Circular
(d) Linear

RRB Group-D 24-10-2018 (Shift-1)
A bus moving on a crowded road is an example of uneven speed. In uneven speed, velocity changes with
time. Its value varies at different time points.

Mz 5l §5F W Tl S8 A I I Th 381607 ¢l FHAW T H, 397 FAT & AT
SCoIdl B SHHT Al ITeraT-3700T FAYT NGt I Fet-fe=T gierr Bl

8. The instantaneous velocity and average velocity are equal when the object ................ / aEd &l GIRSIEED
(a) Has uniform acceleration /TehdHATT cdIoT %

(b) Moving in a circle/ Teh 8 & HHAT

(c) Has variable acceleration JaRadereier cavor %

(d) Has zero acceleration/?]\FJ <aJuT %’
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RRB Group-D 02-11-2018 (Shift-1)
The instantaneous velocity and average velocity are equal when the object has zero acceleration or velocity.
The rate of change of velocity of an object is called acceleration. Its unit is meters per second?
This is a vector quantity.

9. The rate of change of displacement is called? /faTaae aRade fir X FHgellar %’?

(a) Speed

(b) Momentum

(c) Displacement

(d) Velocity

RRB Group-D 05-12-2018 (Shift-Ill)

RRB Group-D 03-10-2018 (Shift-1)
RRB ALP & Tec. (29-08-18 Shift-I)

The rate of change of displacement is called veIocity./faFﬁqu?f gRadsT $r X3 & T Eh_e!?f %“I

10. For maximum range, the angle of projection should be-/3RIhde AT & ToIT Y&IIUT FT HIOT gaAT
aRT
(a) 60°
(b) 75°
(c) 30°
(d) 45°
RRB Group-D 16-11-2018 (Shift-Ill)

11. The trajectory (or path) of a projectile is ......... ?/98TCT HT F&I9ash (T TY) ............ &?
(a) Straight line
(b) Parabola
(c) Circle
(d) Hyperbola

RRB Group-D 16-11-2018 (Shift-Ill)
Ans : (b) Projectile motion is the form of motion by which a particle or object is projected at an angle from
the horizontal near the surface of the Earth. The path of the projectile motion is called the projectile curve.
The projectile path is 'parabolic'.

12. Change in velocity / time taken is known as ?/33T/@HT H IRad FI FHgl AT &2
(a) Impulse
(b) Speed
(c) Acceleration
(d) Displacement
RRB Group-D 15-10-2018 (Shift-II)
Ans : (c) Acceleration is the rate of change in velocity of a body. This is a vector quantity.

13. When a force of 21 N is applied to an object of mass 3 kg, what will be the acceleration generated?

STa 3 fohalm Geg AT T aEg W 21 NI Sl @7 ST &, Al Sces caXoT AT gam?
(a) 0.007 ms-2

(b) 0.7 ms—2

(c) 7 ms=2

(d) 70 ms—2
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RRB ALP & Tec. (21-08-18 Shift-I)

Ans:(c) F=21N,m=3kg, a="

According to Newton's Second law of motion—
F=ma =>21=3xa=>a=21/3

a=7m/s2

14. An object of mass 150 kg is accelerated in 5 seconds with a velocity of 6 ms™ to 16 ms™ Find the
acceleration.

150 FoRaIT GETATT & Teh aFJ 6ms? H 16 ms? & 9T F 5AHS H caikd @l Al g1 caOT Al

.
(a) 10 ms-2
(b) -2 ms-2
(c) 2ms-2
(d) - 10 ms-2
RRB Group-D 12-10-2018 (Shift-11)

Ans : (c) Acceleration = change in velocity/time
Final velocity — Imitial velocity

1.C.,

Time
16-6 10 ;
a= - = — L m/sec
D J

15. When an object is moving at the same speed, what will be its acceleration? /STel aﬂé ard dHlT afa
T IoT W & A IHRT ca’oT FAT gEIm?

(a) Negative
(b) Positive
(c) Zero
(d) Variable

RRB Group-D 01-10-2018 (Shift-1)
The rate of change in velocity of an object is called acceleration. Its unit is meters per second2, and it is a
vector quantity. When an object is moving at the same speed, its acceleration is always zero, because the
speed of the object remains constant relative to time.

fonell o & o1 A IREde T G HT caOT FET AT &1 ST sh1s HieX gfd dehs2 § 3R g
Teh FieRr TR IS IS a&] FAGT T & olcll § ol IHRT ca’ol Hed e Bl g, Fifeh
AT & & a&d T A X Tl &

Note - If a body is moving with constant speed, its acceleration can be non-zero if the direction of motion is
changing./ ¢ &I U3 &R a1fd & =er T@T &, A6 a1fd T 132 Seelel W 3HAT ol 0T Yo Te
g T Tl

16. An iron sphere of mass 30 kg has the same diameter as an aluminum sphere of mass is 10.5 kg. Both
spheres are dropped simultaneously from a tower. When they are 10 m above from the ground, they have

the same — /30 f&haIT GeTATST dTel Teh olig & el T ST 10.5 fehall GeddATT arel TogAias
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M & AT gl Sl el Teh TR F Tk A FRIT ST &1 51 F T & 10 HeX FW g
g, al 3eTehl HATT BT & -

(a) Momentum /31fa

(b) Acceleration /ca3oT

(c) Kinetic energy /3TfcreT Foll

(d) Potential energy/T$TTTad Fail

RRB Group-D 10-12-2018 (Shift-1ll)
Mass of aluminium sphere (m; = 10.5 kg).
mp S m
So we can say that momentum —» m;v; > myv,,
D 1 » 1 .
Kinetic energy —» SMV, > om,v.S (vi=w,)
Potential energy — m,gh > m,gh
Therefore, 1t 1s clear that the acceleration of both the
spheres will be the same. OR
The 1wron sphere and the aluminium sphere have
different masses yet both will fall under the acceleration
due to gravity g=9.8 m/s".
In a free fall, the accelerarion due to gravity does not
depend on the mass of the object.
o fd off o &7 @ IR gl W3 & AT, [ & caXoT Jecarehyor & HRUT ol &
ST gl gl
o IBcATRYUT & FRUT a0 U & geddllel & Tacd gl &
o & 7 & TAT, ToleTehl geddTT 30 fahalm & (GgT) Ua 10.5 fh.aT (Tegrifaid#) saAsr, oe
3¢ U dcell ¥ Ush O1Y PR/ Sirar & aF 3T ca’koT TdA giar g
o SHAT, T &g & el AR TogAGFHm & el H FA caoT T o9 9 10 #HeX g
STHTT .

17. Positive acceleration means ....... .... ?/APRIcHS cauT I 37 %’?
(a) The velocity of the object is low. /aQ——ch & AT FH %

(b) The velocity of the object is constant. /ER—_ST & AT HH %

(c) The velocity of the object increases. /ER—TBF T I §¢ AT %’

(d) The velocity of the object is zero. /a??::f Fr T el &

RRB Group-D 04-12-2018 (Shift-I1)
Acceleration is the increase in the velocity of a moving object in one second, that is, the positive rate of

change of velocity. If the velocity increases then the acceleration is considered positive./cd¥0T Tch EIGEICH

TG % 991 F T Ahs F o , 300 391 F RS F FTERIeAS & ¥ ARG 397 Fgar ¥ A
TIUT YeATcHS AT ST ¢l
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18. Starting from rest, Sunil's car attains a speed of 20 m/s in 10 sec. Find the acceleration of the car? /fERTH
U Y& FTh, Gollel T HR 10 Tehs F 20 HIY/Ahs &I 1T TIed T oIl g1 HR A caxoT AT
Frfer
(a) 2 ms?
(b) 2 ms™2
(c) 2 mst
(d) 2 ms™

RRB Group-D 10-10-2018 (Shift-1i)
Acceleration = change in velocity/time

20-0) _ 5 12
10

19. Force / mass =

Sol/GSTHAT =
(a) Momentum
(b) Acceleration/cdlU

(c) Displacement /faTATIT

(d) Velocity /33T

RRB Group-D 06-12-2018 (Shift-Ill)
Acceleration - The rate of change of velocity is called acceleration. Its Sl unit is m/s2, and it is a vector
quantity.
caOT - 391 F aRadeT & aT P a7 FEl ST &1 SHHT SISHS m/s2 &, 30 TE v @iy ¥
Acceleration = change in velocity/time and
Force (f) = mass (m) x acceleration (a)
Then Acceleration = force/mass

20. A force of 350 N is applied to a mass of 500 kg. In this case what will be the acceleration generated in the
object?
500 foRellald & GegATe U 350 N &l Jof SRR STl &1 38 el & a&q # 3cueat cavor &ar
grem?
(a) 0.7ms2
(b) 0.7ms—2
(c) 0.7ms1
(d) 0.7ms—1
RRB Group-D 19-09-2018 (Shift-Ill)
Given—F=350N, m=500kg,a="
According to Newton's second law of motion, F = ma
Acceleration = F/m = 350/500=2 0.7ms™>

21. When acceleration is negative, the velocity of a body ?//ST9 TaIOT HOMcHS BiT %’, ar fear
g &r g ?

(a) Will increase /d¢ SITTIIT

(b) Will be zero /e @Il

(c) Will decrease /@& g STTIT
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(d) Will remain fixed/fE2R Igamm

RRB Group-D 19-09-2018 (Shift-1)
The rate of change in velocity of an object is called 'acceleration’'.
This is a vector quantity. If the velocity of the object decreases with time, the acceleration is negative which is
called retardation.

forer a&q & o1 F aRade & @ @ ROT FF AT g
Ig Ueh T AR §. I AT & AU a&q & AT HA g Al g, o cal0T RUMcHS giel ¢ o
HedT gl STar gl

22, e is the measure of change in velocity per unit time of an object./............ oY ard & gt $T=FI'§
AT 99 A qREdT & AT Bl

(a) Displacement /fa&amae

(b) Speed /aTfax

(c) Acceleration /ca3oT

(d) Momentum/3Tfa
RRB Group-D 05-12-2018 (Shift-1)
Acceleration is the measure of change in velocity per unit time of an object.

caROT fohell aF] & Ui gehrS AT AT H Race & A &

23. A car accelerates uniformly from 18 km/h to 72 km/h in 5 seconds. The acceleration of the car is -

Teh HR 5 Ths H 18 fhell/ger & 72 frall/ger d& TAT & & oo @1 Tl g1 R F caol g

(a) 3ms™
(b) 10.8ms™2
(c) 10.8ms?
(d) 3ms
RRB Group-D 27-09-2018 (Shift-1)

5
Ans : (a) Initial velocity = 18 km/hr = ISXE =5m/s

. . 5
Final velocity = 72 km/hr =72 Xﬁ =20m/s

Time=5s

. change in velocit
Acceleration = g Y

time
v—u
t

Acceleration (a) =

20— )
> =3ms -

a=

24. The speed of an object falling freely is an example of :

fohell a&g &7 TacT & § OReT 7 91T 38T 3T &
(a) Rectangular motion /3TIdTR Td

(b) Non-Uniform accelerated motion /3T caRd fd
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(c) Uniform acceleration motion /TehHTT cdIU] afa

(d) Circular motion/aMeTepR T

RRB Group-D 25-09-2018 (Shift-Ill)
When a body falls freely towards the earth, the acceleration due to gravity acts in its direction of motion
(downward).
A body falling freely towards the earth has a uniform acceleration of 9.8 ms™

25. Which of the following pairs always have the same direction?

fAefaf@a & @ o gom i feer @da o & gl &2

(a) Force, velocity
(b) Force, acceleration
(c) Force, displacement
(d) Force, momentum
RRB Group-D 15-11-2018 (Shift-Il1)
Ans : (b)
The direction of force and acceleration are always the same. Physical quantities, which have both magnitude
and direction, are called vector quantities.

o1 3R cayor fir fEer gAm AT gy &1 s ufRat foee aR@mr 3R e @t g €
gfeer ufar sgardr &

Examples- force, acceleration, velocity, momentum, etc.

3ETEUT- &ef, caloT, 99T, HAT 31fe|

Physical quantities that require only magnitude, but not
direction, are called scalar quantities.

#ifaes TRAT g FdoT IRATUT ¥ HGTHdT gidr &, kT A8t
feem, 31feer TfA Fgaar gl

Such as speed, distance, mass, volume etc.

S a1, g, g He, deT 31|

26. What does the slope of velocity-time graph represent? [IIT-THAT ATH T ToAloT FAT SATAT %?
(a) Distance /Z‘,\ﬂ
(b) Momentum /
(c) Acceleration /ca3oT
(d) Force /sl
RRB Group-D 12-11-2018 (Shift-1)

The rate of change of velocity is called acceleration. Its unit is meter / second?, and it is a vector quantity.
The slope of the line on the velocity-time graph is called acceleration.

9T H gRGdT $T &7 Pl caIUT Fgl ST & SHPT AR HeYQHUs2 § JAT Ig T Fieer TR B
JI-THAT AP R IWT T TolleT ! cal0T FHgl AT g

27. A car starts from rest runs for 2 minutes with an uniform acceleration of 1 ms-2 . Find the speed obtained
by car. /T &R fISMH & TR BT 1ms-2 & THTAAT caiol & 2 fAde T Teldr g1 FR @nr
gred afd A HfST]
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(a) 120 ms™
(b) 120 ms™
(c) 120 ms
(d) 120 ms?
RRB Group-D 22-10-2018 (Shift-11)

Ans : (b) Here,u=10

a=1 m/sec’

t =2 minute = 60 x 2 =120 sec
From first equation of motion

v=u+at

v=0+1x120

=120 ms™'

28. Third law of motion provides a relation between __ and velocity.
aifd & e e L. . 3R 9unF ST d@ey yae R gl
(a) Position
(b) Force
(c) Momentum
(d) Time
RRB Group-D 12-12-2018 (Shift-Ill)
According to Newton's Third Law of Motion, every action has an equal, but opposite reaction.
The third law of motion shows the relationship between the position and velocity of an object.

el & AT & AR 9 & 38R, Tl fohar 1 areR, Afehet faudia gfafsear g gl
It &1 AR A7 ey avg i Fufd 3R 391 & &g day 1 g2l gl

29. In rectilinear motion, the objects move along- /&TR@T 1fd & ER—T:NV Teldl &-
(a) Straight line /&TeT @r

(b) Ellipse /aﬂagr

(c) Parabola JeREI)

(d) Circle/de
RRB JE. Stage - Il 01-09-2019 (Shift - I1l)

The movement of an object along straight line is known as rectilinear motion. /TRat atd $r el @ A7
aifa & d@el @ afd & §9 7 ST 1T B

30. An object, starting from rest, moves with constant acceleration of 4 m/s2. After 8 second, its speed is :

/U TE, IRA A YE FH, 4 m/s2 F THAT @ROT & T eIl &1 8 Ths & d1G, FHHT 1T &

(a) 16 meters per second
(b) 8 meters per second
(c) 32 meters per second
(d) 4 meters per second
RRB ALP & Tec. (21-08-18 Shift-Ili)
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From the first law of motion-
v= utat

wu=0
v=0+4x8

a=4m/s’
v=32m/s [
t =8sec

31. The first equation of motion shows the relationship between: /3T T Igell FHROT 333? T gaer
gl &

(a) Position and time /f&afY IR gE

(b) Position and velocity /fEafa 31k et

(c) Velocity and time /daT IR E

(d) Velocity and acceleration/aar 3R caXoT
RRB ALP & Tec. (10-08-18 Shift-11)
First equation of motion shows the relation between velocity and time.
Second equation of motion the relation between position and time.
Third equation of motion shows the relation between position and velocity.

32. Which of the following equations represents the velocity — time relation? /faf@a & & Sl ar
GHIAIUT JI-HAT HEY Y iTdT 82

a) v=u+at

b) s=ut+1/2xat?
c) 2as=v?-u?
d) F=ma

33. Which of the following equation shows the relation of position-velocity?/ﬁmﬁ‘@ﬁ Hq A Fla ar
FHAHIOT TATI-A9T & TIT P g2lTar &2

a) v=u+at

b) s=ut+1/2xat?

c) 2as=v?-u?

d) F=ma

34. The second equation of motion indicates a relationship between position and

I 7 g FHeRT Ul 3R & g dey ) s awarn g

(a) Momentum/&deT

(b) Velocity /daT

(c) Displacement/faTATdsT

(d) Time/FHT
RRB Group-D 04-12-2018 (Shift-II)
RRB Group-D 22-09-2018 (Shift-I)
RRB Group-D 28-09-2018 (Shift-1)

First equation of motion shows the relation between velocity and time.
Second equation of motion the relation between position and time.
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Third equation of motion shows the relation between position and velocity.

equation of motion
vV = u + at
v =u?+ 2as
s = ut + Yat?

35. If a car at rest accelerates uniformly to a speed of 144 km/h in 20 seconds, then it covers a distance of-

Ife Th FR IR BT F 20 Vs # 144 Trelvaer 1 afd d a7 §9 & a1fy = §

dr 9§ ot ¥ & B-
(a) 400 m
(b) 280 m
(c) 800 m
(d) 200 m
RRB Group-D 24-10-2018 (Shift-1i)
Ans : (a) From first equation of motion,
v=u+at -u=0
here, v =144 km/hour
= 144><i m/sec
18
v=0+ax20
144 ><i =ax20
18
20xa =40
a=2m/s’
Ls= ul+lat2
2
S=0+%x(2)x(20)2
:%X(Z)x400

s =400 meters

36. A bus starts from a rest and descends from hill with uniform acceleration. If it covers a distance of 200m
in 10 sec, what is its acceleration?

Teh 98 IRA F YE Bl § 3R THTAA 0T & TY GgIST & = 3Rt g1 IS Ig 10 Vehs
# 200 #HleX T g TF I 8, RN 0T 4T &2
(a) 4 m/s?
(b) 6 m/s?
(c) 8 m/s?
(d) 2 m/s?
RRB Group-D 15-10-2018 (Shift-11)

SHIPRA CHAUHAN@CLASS24/PHYSICS- 2/MOTION & NLM



Ch-1/ Distance/Displacement, Speed/Velocity, Projectile motion, Acceleration, Linear Motion, Friction

& Frearast, arfay der, watewr arfay, cawor, 3@ afa, wdor

I According to the second equation of motion,

1 ,
S=ut+—at”
p)

4

200=0 x lO+%xax10:

200=%xax100

200 .,

a 4m/s”
50

37. An object starts moving from its steady state. It achieves a speed of 5 m/s in 2 seconds. What will be its
acceleration?

IS TE] I EUT 37T A 1 Al IR Al &1 g 2 Geohs H 5 HieyAehs &1 a1fd wred

FX AT &1 SHPT caloT FAT gIM?
(a) 1 m/s?
(b) 0.4 m/s?
(c) 2.5 m/s?
(d) 2 m/s?
RRB Group-D 19-09-2018 (Shift-1)
Given:-u=0,v=5m/s,t=2sec,a="?
From the first equation of motion,

v=u+at
5=0+2 xa
5
a=—
2
a=25m/s’

38. A child has 1/4 kg of a ball in his hand and he throws it vertically upwards. His hand arises 10 cm upwards
and with his hand the ball exits at an upward velocity of 2 ms-1. What is the value of the static force exerted
by the child to throw the ball?

Th §od o g1 H 1/4 Thell &7 31 § 3R a8 39 odad FW H AR Hhar g1 3T T 10
AT 3 3&aT § 3R 3TF T F I 2 THATH-1 & FYA I F e [Aherdr g1 g et &

foT < garT @emT arv VAfdE g FH AT =T 82
(a) 15N
(b) 10N
(c)7.5N
(d) 5N
RRB Group-D 24-10-2018 (Shift-1ll)
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Mass of ball (m) = %kg

h=10cm=0.1m

and its velocity (v) =2 ms™'

The force applied to throw the ball,
F=7?

vi=u’+ 2as

(2 =0+2xax0.1

4=02xa

a=20m/s’

F=ma

= lx20=5N
4

39. Starting from a fixed position, Sony catches a speed of 6 ms-1 in 30s by bicycle. Calculate the acceleration
of the bicycle?

T ARET FEufd @ & ek, Al Asfher @ 30 @hs # 6 TATH-1 T a1fd s 1 Asfhe

% caoT I IOTAT FH?
(a) 0.2 ms?
(b) 0.2 ms™
(c) 2 ms™2
(d) 2 ms?
RRB Group-D 03-12-2018 (Shift-Il)
Final velocity (v) = 6 m/sec
Initial velocity (u) =0, t = 30 sec.
According to formula- v=u+ at
6=0+ax30 :a:£:é=0.2 m/sec’

Acceleration (a) =0.2 m/sec’

40. A car stops on applying brakes mainly due to ................. force. /sieh @ UX HR AL &9 a
................. T & FHROT Tl ¢

(a) gravity /WW

(b) centripetal/3T9%ead ol

(c) friction/ErSoT

(d) centrifugal/39eherT ol
RRB NTPC 19.04.2016 (Shift-1) Stage Ist
A car stops mainly due to frictional force when applying the breaks.
Frictional force refers to the force generated by two surface that contacts and slide against each other.
The direction of the force of friction is always opposite to the direction of motion of the object.

41. If no force is applied on a moving object, what will cause to stop it ? /afe forar arfafer aFd W 'cﬁlé'
ol AGT AMAT SATAT g, ar 3 Akl T FAT HROT GIIM?
(a) Impulse /3TTaT
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(b) Stress /d«Td
(c) Friction JeSuT

(d) Speed /3Tfax

RRB Group-D 22-09-2018 (Shift-Ill)
If there is no force is applying on a moving object, the object will stop due to friction force. Friction force is
always in opposite direction of the motion of object.

g fonely arfcreliel o o @IS Fof wIET ofeT T@T &, Al a&g =0T §of & HRUT Teh Swad| ador
Sof §ed a&q T AT Hr a9l fawm & g g

42 Which of the following occurs as a result of surface irregularities between two surfaces? /el gdal &
9 wdd ATt & aRunarasy Arfaf@a # & #ar gar g2

(a) Friction JESoT

(b) Impulse /3TTA3T

(c) Stress /deTd

(d) Force torque /el 3-1T’€I;Usf

RRB Group-D 18-09-2018 (Shift-1l)
Friction occurs as a result of surface irregularities between two surfaces. This friction is parallel to the contact
planes of the bodies. The force of friction acts in the opposite direction of motion of the body

g¥uT & Adgl & 9T ddg 1 AFARTA3T & IRUmATIET giar &1 Ig u¥or st & dus aar
F AT 8iar g1 oy¥ur g Oz fr aifg & Quda er & &y sar §

43. Frictional force applied to - /a¥UT § SRIAT ST %’ -

(a) Perpendicular to the direction of force /dlel Fr feor & d¥ad

(b) At an angle in the direction of force /del Fr feor 7 Tt FoT W
(c) In the direction of force /el T fgam &

(d) Opposite to the direction of force/del Fr feem & [Auda

RRB Group-D 22-09-2018 (Shift-1)
The force of friction acts in the opposite direction to the force exerted on the moving object. Due to the
force of friction, we can walk on any surface.

TY0T FoT Folcl a&q W oMU 7T of o fIolie fevm & & el §1 8907 ool & HROT & &5
fReT 8 g W dof Tohd o |

44, The characteristics of ........... is used in the braking pads of cars. /........... Fr TAAYAT FT 3TIRT SRT &
st 3 7 fFar Srar B

(a) Zero effect of friction /ENUT &7 [T 9T

(b) Weight impulse force tension action /HIX 371397 ol deATd fohaT

(c) Negative effect of friction JENUT T ThRIcHS T

(d) Positive effect of friction/EYUT &l ThRIcHS TITT
RRB ALP & Tec. (14-08-18 Shift-Ill)
The lubricant has a positive impact on friction in the case of friction between two bodies.
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The friction material for making pads must have stable friction.
The positive effect of friction in the braking pads of cars or vehicles is used

ar et & dg =a9ur fr Ui # T &1 g9 W TERIcAS 9T 9T &l
¥z 9ot & forw ador @Al # R avor glar arfgul
FN T agall & Sfeher 35 & g7 7 FHERIcHS THG 98T &

45. Which of the following is difficult without friction?

a¥uT & oo Arafaf@a & @ sl ar s g2

(a) Moving a heavy box from one place to another /Tch IR S @I Teh TAHT & Z’{H’T TUT 9T o
SATAT

(b) Playing carrom /& WelaTT

(c) Holding a glass tumbler/&rar T [FTemd gahsar

(d) The movement of the door/eIarsr T arfa

RPF JE (Electrical) 19.09.2019 (Shift - 1ll)
Holding a glass tumbler is difficult because frictions get reduced.

Fra FT AT IhsaT HideT iar § FAiteh TYUT & g STam gl

(a) Thermal JIHT
(b) Nuclear /9THTI]
(c) Chemical /AT
(d) Friction/ersoT
RRB Group-D 20-09-2018 (Shift-II)
When an object slides or rolls on a surface, friction force arises between the touching surfaces that acts in the

opposite direction of motion of the object.
The work done by friction does not decay and gets converted into thermal energy.

S FI5 g fhe Hdg W el A1 deerdl &, gt drell Hclel & s 801 §of 3cea gl
€ S a&g &1 a1f T faodie fe—m & & & B
TY0T GaRT fhd I SR T &TF &1 Bl a1 ardig et 7 qRafdd g Srer g

47. The work done by the force of friction is.......... /aNOT g =1k fopar I r ST %?
(a) Always positive /GHRT THRIcHR

(b) Positive only for small frictional forces /&dd BIE OYUT Jail & [T JhRIcHS
(c) Always negative JEHLT TAFRIcHS

(d) Positive only for large frictional forces/dhadl &5 gYUT gl & foT TPRIcAS

RRB Group-D 04-12-2018 (Shift-1)

RRB Group-D 27-11-2018 (Shift-1l)
When a body is dragged along the rough surface, the frictional force will be acting in the direction opposite to
the displacement.
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o9 fohel a¥g A Gl Adg W diar S &, dF e¥or go favuras & fudd e A w
HT|

48. The function of the pendulum clock of a very old model was completely .......... /Teh §|§Ff Rt HlSel hr
dgersT T F FE QA T & |

(a) Mechanical /I3

(b) Mechanical and Electrical /H&fade 3R solfdesde

(c) Electrically /Seifarcanel

(d) Battery operated/aEff TaTfeld

RRB NTPC 11.04.2016 (Shift-1I) Stage Ist
e The function of the pendulum clock of a very old model was completely mechanical.
e [t was invented by Christian Hygens in 1656 AD.

o §gd el AlSA I GgorA T A w1 P JHS 7|
o SHH INMASHR ThiaT geoled o 16565, & fonar |

49. What force acts in a rollercoaster ride? /RTeRePIFET HART H il AT T HIT AT %’?
(a) Centrifugal /39ehe,Ix

(b) Centripetal/3-1'qa'>7-$|?3r

(c) Gravitational /F;W'IEF@'UT

(d) Normal/|THTT
RRB NTPC Stage Ist 28.04.2016 (Shift-1)
A roller coaster is a machine that uses gravity and inertia to send a train of cars along a winding track.
gravity is pulling you straight down.
Inertia is the force that tries to maintain the status quo.

UeR HIET Teh U AMeA § ST AR & T HRI BT Teh ¢oT Aotel o ToIT ocarnyor 31K
SISl &l 3T el gl

TRcdThyUT 19! e & e @7 B

STSaT @8 Afed & St TUMRATT §C I@ T JAE Hehl o

50. When the car takes a turn, what is the force that pushes us outward?
S HR HSA § A T AT Tl §H ST T A GehelTl &2

(a) Centripetal force /3T RFET Tof

(b) Centrifugal force /39T dof

(c) Frictional force /ENUT §oT

(d) Tension force/ddIld el
RRB NTPC 06.04.2016 (Shift-I) Stage Ist

51. The process of separating cream from the milk used in dairy is called -

Sl SR qu & B o HT B AT e ¥ -
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(a) Decantation /feTSehT T

(b) Partial distillation /31T 3TTHdeT
(c) Centrifugation/sheg,IehT0T

(d) Crystallization/fshEceliehToT

RRB NTPC Stage Ist 29.04.2016 (Shift-11l)
Centrifugal force Example -
(i) A bike making a turn.
(ii) The devices that separate cream from milk work on this principle

52. When an object produces uniform circular velocity, which of the following changes? /SIe EF?I'% ard
THAATT JATHR AT 3cUee] Al g, o feafaf@a & & sl a1 aRads grar g2

(a) Mass /gcTHATT

(b) Momentum /&a3T

(c) Speed /3aTfax

(d) Direction/fgarm

RRB ALP & Tec. (14-08-18 Shift-Il)
The direction of the velocity is directed in the same direction that the object moves.

qa1 S feem 3¢ TR A A& gt & o/ T A awq werd §

53. When an object rotates at a uniform circular motion. Which of the following change at each point?

SIS IS gE&] UHEAR JrhR Afd & gAN 81 Ffaf@a # ¥ 93« g W &l a1 aRkads
gl &2

(a) Pressure /&d&Td

(b) Velocity /3aT

(c) Inertia /STSdT

(d) Mass/gcTHTT

RRB Group-D 03-12-2018 (Shift-Ill)
Uniform circular motion involves an object travelling a circular path at constant speed and each point as the
direction of velocity changes.

THHA FA a1 # T a&g TR a1fd & Jarh 99 9T I ALl & 3R Gk g ox dar
&1 feRr aeerdr gl

54. If the length of a simple pendulum is increased then its time period:
e Ueh WA el T IFaTS §¢T & S af 3 HTadehiol:
(a) Will increase /d¢ SITTIIT

(b) Will decrease /@& & ST

(c) Will change /Il SATUITT

(d) Will remain the same/dgr {gam
RRB J.E. (14.12.2014, Green paper)
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The formula for determining the period of a pendulum is T = 2t VL/g, where L is the length of the pendulum
and g is the acceleration due to gravity.

Successive cycles are called periods.

The period of pendulum is the time it takes the pendulum to make one full back and forth swing.

dgore 1 3rafer TR e &1 G T=2nvl/g e, STET LYZH & &a1S § 3R g Tocarehyor &
HROT x0T gl

Shifch wshi T 3afer gl e gl

Ugerd I 3afer g FAT § S UgeH I Tk qoT 3T 3R NS fBder aer H oerer B

55. Which of the following is not true for oscillator?

frrfaf@d & & i &1 e F fov a7 78 &

(a) Signs can be sine wave. [T LSIESGE T 67 Thd %“I

(b) Signs can be square wave. /ﬁ% FIMSR T ET T %I

(c) Signs can be semi-square wave. /TR 3TE-aeT aier g god &l

(d) Signal oscillation transmitted by radio transmitter is an example of signal. /Xf3ar ';:Iﬂ?ﬂ?{ =CIRY 1G]

A9aer areld A9 FT T 38T ¢l

RRB J.E. (14.12.2014, Green paper)
An electrical oscillator is an electronic circuit that produces an electronic signal, which can be in the form
often a sine wave or a square wave. But it cannot be in a semi-square wave.

e URARTTATST Teh golarelioieh Hlthe § Sl Teh Foldglioleh THaeTel Scoal il g, ST 3N
ST T AT FIT AT & FG F g bl gl oifched Tg J-g9T T & AGr g ThdTl

56. What is the motion of a body of constant speed in a circular path?
AR 9Y # R afq arer Rz 1 afa #=@r g

(a) Circulating motion /9R=rferd arfar

(b) Oscillating motion /aTeleT 3TTdl

(c) Non-uniform circular motion /AR-FAT MerpR afa

(d) Uniform circular motion/TehdHTeT dTTelTeh} afa

RRB Group-D 16-10-2018 (Shift-Ill)
The motion of a body moving continuously in a circular path is called uniform circular motion.
For example circular motion of the planets around the Sun, and the Moon or Satellites around the Earth, the
motion of clock needles, the motion of electrons in the orbit of an atom, etc.

fohdl geTehR 9 W SRMaR gA & TRl s & a1fd & ThaaAe gog aifd #el ST gl
3eTEX0T & foT & & TRt 3R 7gT 1 MR a1, AR AT a1 gedt & aRt 3R 39t
afey, gt &1 godt H A, RATT] HiT FET 7 Foaerar @ Al 3|

57.The speed of the boy sitting on the swing is... /EFT W & oI5 1 afa %
(a) Uniform /Teh THTT

(b) Circular /3R

(c) Uneven /3T8HATT
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(d) Periodic/3TTatee

RRB Group-D 31-10-2018 (Shift-1)
The speed in which an object or body repeats itself at a fixed time interval and on a certain path is called
periodic motion.
Exmaple- The speed of the boy sitting on the swing.

g8 I TS #Ig a&g a1 s v AREd @67y I | AR w6 AREd 9 W ge it

ST &, 3mateesh I Fgerdr gl
3CTEXUT- S W A& oI5 & a1l

58. What is the time taken by a oscillator to complete an amplitude? /Teh oscillator GART Teh JTATH Co)
Q@ A H Fohcdell TAT T Fgdl o?
(a) Amplitude /3TTITH
(b) Periodic /3TTaTea
(c) Distance /@
(d) Frequency/3-TIEIj<>-f
RRB Group-D 25-09-2018 (Shift-Ill)
The time taken by a oscillator to complete an amplitude is called the time period. The amount of time taken

for one complete cycle of motion.
Example - Simple pendulum speed, speed of mass hanging from a spring, etc.

59. The gravitational force of attraction between a satellite and the Earth accelerates — /393Ig 3R C[%_cﬁ F
oI TRYOT T Tocd Tof Aol BT ST & -

(a) Centripetal force /é»?arf?@@ ol

(b) Stress /delTd

(c) Planar force/dellT &ol

(d) Centrifugal force

RRB Group-D 18-09-2018 (Shift-1)
Centripetal force. example, when Moon revolves around the Earth, the force of gravity between the Moon
and the Earth acts as a centripetal force. The force of gravity between a satellite and the Earth accelerates
the centripetal force.

3TN0 & ToIT, 59 <Al g2 o °RT 3R AT § Tol AR geal & o Jocarehyor aof
AP Tof & T H F AT g1 39U AR g2 & < Jocarehyor gef IHfAbarg Fef F
ST T gl

Centripetal force = mass x velocity? / radius

60. When an object moves along a circular path, the force acting on the rotating object towards the center is
called - /518 TS TEG JAHR T T AT T § o Fx H1 3N GAH g8 ag W o9 ad a
I el ST & -

(a) Angular force /o g

(b) Ordinary force /HTIRUT Sl
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(c) Centripetal force /3T AP I
(d) Gravitational force/?’;va_cIWé'UT el

RRB Group-D 17-09-2018 (Shift-I)

NEWTON'’S LAW OF MOTION

1. 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? /afe fhrdT ¥ W 10N 3R 5N & g §of U &r fgem & e I §, ar a¥d

9 I arell Fel T FAT glam?
(a) 10N
(b) 25N
(c) 15N
(d) 50N
RRB Group-D 18-09-2018(Shift-1ll)

F = /(F,)* +(F,)* +2F, xF, cos 0
"+ both forces are acting in the same direction, so ,
0=0" cos0’ =1
F=yF +FE+2EF F=(F,+FE)
So, F=F, +F,=10N+5N=15N

2. What will be the force applied on an object of mass 'm' which is moving with acceleration 'a'?/calvT 'a' o

TAATT 'm' GeIHATA I TE] T oIl dTeAT S FAT Gram?
(a) a/m
(b) m/a
(c)mxa
(d)a+m

If an object of mass 'm' is moving with acceleration 'a', the force applied on it = mass x acceleration.
Formula:- F=mxa

3. When a repulsive force 'F' is applied in the opposite direction, the angle between the two directions will be

-/51e fAuda feem & ufdeRes oo 'F o9 SITar § A aldr fGem3it & & @1 ior ghem -
(a) 30°
(b) 90°
(c) 180°
(d) 60°
RRB Group-D 20-09-2018 (Shift-Ill)
When an repulsive force 'F' is applied in the opposite direction, there will be an angle of 180° between the
two directions.

9 Judia fear & ufadere S 'F 9T ST § ar gt femstt & i 180° T FIUT S|
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The force of repulsion between two point charges is F, when they are d distance apart if the point charges are
replaced by conducting spheres each of radius R and charges remain same the separation between the
centre of the sphere d then the force of repulsion between them is. Equal to f.

ar foig 3maelt & o gfdedor ao FEIaT 8, 919 3 Th-g@ ¥ dgll W g § afe g amaet & R
BT gl U AF M T ATl Flah Tfaeariad Far Srar & 3R 339 @A WT|d & ar aver
& e & T GUEFHIOT d BIaT &, Y 3Tk e 9fciersor ol BT § 81 U & sRIeR.

4. If an object of mass m is raised to height h from the ground, force is required for this action. The minimum
force required to lift an object is the same as . /A& mgegAT & Eﬁé ard STHT & h Uﬁ'l’é{
e 3315 ST &, a1 50 fohar & o gof &1 3aeashar g g1 fhdl @& &I 3o & fau
HATH wATH dof —— & FHAA gl

(a) Distance from the ground /STl o q\ff

(b) Weight of the object /ER—T;r ol dolel

(c) Force applied /del oldTAT AT

(d) Height of object /a¥q Fr a5

RRB Group-D 15-10-2018 (Shift-1l)
If an object of mass 'm' is raised to height h from the ground, force is required for this action. The minimum
force required to lift an object is equal to the weight of the object.

I 'm' oA & el o & FHT F h IS Th ISR AT g, aF 36 a1 & faw oo
IERIHAT gic &1 fhely & &1 3o & fAT aeTeh FYAdH T a&] & dofel & RN Fiell ¢

5. Which of the following physical units changes or tends to change the state of rest or uniform motion of an
object?
eAfaf@a & & @i & ofifas gors forell awq &1 fasme aedr a1 ThaAT I1fd I Jeor §
T Feee B G @ ¥
(a) Momentum/&deT
(b) Mass /GcTHTT
(c) Force /sl
(d) Inertia/<STSdT

RRB ALP & Tec. (21-08-18 Shift-1l)
6. The effect of stress depends on which of the following? /delTd FT FHIT efalf@d H & fFg W
AR & g2
(a) Weight /AR
(b) Volume /3T et
(c) Mass /gcTHATT

(d) Area/&TT%el
RRB Group-D 26-09-2018 (Shift-1l)
Stress - "The restoring force per unit area of the material".

dord_- "HEA & i SRS & H YAeAe dol” |

Denoted by Greek letter o.
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IiMeh 38N o GaNT R |

It is a vector quantity.

Ig U afey If §.

UNIT- Pascal or N/m2

Mathematically expressed as—o = F /A

7. A 2 kg object is moving at an acceleration of 4 m / s2. The total force applied to it is-
2 fohell T T TG 4m/s2 & RO A gH T &1 59 T AT I Fel T &-
(a)2.0N
(b) 4.0 N
(c)0.5N
(d)8.0N
RRB Group-D 22-09-2018 (Shift-11)
Force = mass (m) x acceleration (a)
F=ma{~m=2kg,a=4m/s2}
F=2x4=8N

8. If an object is grabbed by both the ends and the force applied on it is called —/afe ey ard
@I gl [ @ gehs forar ST 3R 38 W o@NT a0 §of sl ——ahgT Sifal &

(a) Impulse /33T

(b) Friction /&rSoT

(c) Momentum /3Tfa

(d) Stretch /f@aTa

RRB Group-D 16-10-2018 (Shift-1)
When any one object is grabbed by both ends, the force applied on it is called stretch.

oo el Ueh g Y el R @ geRsT ST § off 3§ W e arel §of 1 f@ura wed gl

9. An object of mass 20 kg is moved with an acceleration of 4 m/s? . Calculate the amount of force applied to
it./20 fohalT GeTATH &Y Teh a&q 4 m/s? s a0 & Tolcll g1 $H W oMU T &l T AT S
IOTAT H|
(a) 8ON
(b) 5N
(c) 10N
(d) 25N
RRB Group-D 26-10-2018 (Shift-II)
Given, Mass (m) = 20 kg , Acceleration (a) =4 m/s2
Formula : - Force (F) = mass (m) x acceleration (a)
Calculation F=20x4=80N

10. Force between two bodies, always ....... /Eff st & &= del, EF«#QIT .......

(a) Used in the same and opposite directions /HHTeT IR RAuda fgemat & 3gAer fhar Srar %’
(b) Used in same direction /Tar &Y feom & yaver fopam Sirar &

(c) Used in uneven and opposite directions /3THHTT IR foada feamstt & 3uer Far Srar %
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(d) Are separate forces/eldT-3TeldT el @ﬁ ?

RRB Group-D 16-10-2018 (Shift-1)
The force between two bodies is always used in the same and opposite direction.

11. Which of the following can do more work?/fAFAfaf@a & & P 31f&F FRT FT hdr %?
(a) A raised hammer /Tch 33T §'3-1T IE

(b) A bullet fired by the gun /sigeh & el el

(c) A moving stone /Tch feorar §'3-IT Sraaey

(d) A rotating wheel /Ueh EHT §3-1T gfgar
RRB ALP & Tec.(31-08-2018)Shift-llI
RRB Group -D, 12-10-2018 (Shift-I)

A bullet fired by gun has the maximum work. /Eii‘ﬁ? ¥ TS IS el T P JaH ’AF giar &

12. A force of 20 N displaces an object through 2 m and does a work of 20 J. The angle between the force
and displacement is: /20 N &T Teh &l fohdT aEq F 2myT AT F=ar & 3R 20 F1 R Far

g1 9o 3R R/Eugsa & g &1 FHoT §:
(a) 600
(b) 300
(c) 900
(d) 00
RRB ALP & Tec.(20-08-2018)Shift-1I
F=20N,d=2m, W =20J
= Work (W) =F. d cosb
20 =20 x 2 x cosB®

1=2cosB

cosB=1/2

cosB = cos60°

0 =60°

13. A porter raise 12 kg object from surface of earth and put object 1.5 meter above from surface on his
head. Calculate the work done
on object (g = 10 ms-2).

Teh Foll I T Tclg ¥ 12 fohell HiT g€ 3oldr § 3R Tcfg § 1.5 HIeX IR AT a8 & 30

f&X WX T@dr g1 T aw & fr qonEr w
(a) 140
(b) 150 J
(c) 180
(d) 150 J
RRB Group-D, 04.10.2018 (shift-I)
Given-m=12kg,g=10m/s2, h=1.5m
So, if an object of mass (m) is raised through a height h, the work done on the object is equal to potential
energy (mgh) of an object.
Formula and Calculation: W =mgh = 12x10x1.5 = 180J.

14. If an aeroplane travelled 4000m distance and work done is 20000J). Then force applied on it is
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I U gaTS STEleT o 4000 HeX T gl a7 v 3 fhar arar sy 200000 81 T 386 @« Tl

SRIAT SITeT &
(a)5N

(b) 50N
(c)0.20 N

(d) 10N

RRB Group —D, 10-12-2018 (Shift-1)
Ans : (a) Work = Force x Displacement
20000 = Force x 4000
F =20000/4000
=5N

15. The gravitational potential energy of an object at a point above the ground. Is defined as the work done

in........ [T & IR Th foig R fhdl a&q & ecarenyor BAfasT St # v v & &
w7 # aRRenf¥a far am=r gl

(a) Lifting it from the ground to the point opposite gravity /31}! ST ' W@'UT & o ﬁl@ den
3ol

(b) Applying gravitational force on it /38 U W@W ERRSCIGI

(c) Keep it at the center /3@ Fg H W

(d) Placing it on the ground of against gravity /3@ WQ'UT & g JHiaT W I@ar

RRB Group -D, 22-10-2018 (Shift-11)
The gravitational potential energy of an object at a point above the ground is defined as the work done to
lift it from the ground to the point opposite to gravity.

STHIT & FW Teh foig W R aFg 1 Rcarryor BUfAST Foit @ SlleT & Jcdrehyor &
faulia f§ig o 3o/ & fav fhe a0 & & ®7 & gRea fhar S &

16. The work done, to increase speed 5 m/s to 10 m/s by a car of 800kg is........... /800 THam &r FHIT &Y

afd 5 HeyAFHs & 10 AYAFHS dF de & fow fomar ar & g
(a) 30kJ
(b) 40k!
(c) 20kJ
(d) 10k
RRB Group-D 22-09-2018(Shift-Il)
Ans : (a) Work done = change in kinetic energy
=1/2m(v22 - v12)
= 1/2x800(102-52)
= x800x 75
= 30000 J = 30kJ

17. An object of 1kg is dropped to the ground from a height of 30m. What is the work done by the force of

gravity?(g=10m/52)/m£fﬂ$aﬁaff30 #Hrex $r a5 I FHT W FIRmEr S g1
TRcdThYUT FoT S@RT TohaT a1/ & a1 g2 (S = 10 #H/&2)

(a) 10
(b) 300!
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(c) 0.33)
(d) 30!
RRB Group-D 19-09-2018(Shift-1)
Ans:(b)m=1kg,g=10m/s2,h=30m
P.E. = mgh (work done by the force of gravity)
=1x10x30=300Joule

18. The force of gravity acting on an object is known as... hiczsil afd W T arell E;RK-_GFWT gl

(a) mass / gcdHATT
(b) acceleration / ca3oT
(c) impulse / 371331

(d) weight/ I

RRB Group-D 17-09-2018 (Shift-1)
In this way, the gravitational force exerted on an object is called
its weight. If mass of any object is 'm' then weight,

58 YR fordll a&q T o9 aTell J&cdlhyUT ol FHgelldl &
SHHT dolel. IS fohdll a&d T GegdAlT 'm'g o ¥R,

Formula:-w =mg

19. All forces have: /g3 It & 91F §:
(a) Both magnitude and direction / gR&mr 3R feer gt
(b) Density / Helcd
(c) Direction &=
(d) Magnitude/aR@TOT
RRB Group-D 27-11-2018 (Shift-I)

Force is the external factor that changes or attempts to change the initial state of an object.
It has both magnitude and direction

I 95 a0 FRE § S RET awq Y IRAE IETAT F T § AT Tade H TAH FAT B
s gR&AmT 3R feer gt §

20. When two equal forces are applied against a body in the opposite direction, the total force used on the
body will be ?
o Rl U3 oY faudid feer & & @A o ofene Sid g, dr U3 W o6 arerr el

gl gem
(a) two times
(b) four times
(c) three times
(d) zero
RRB Group-D 16-10-2018 (Shift-Ill)
Both the forces on the given body are same but due to being against each other, they will cancel each other's
effect to zero. Thus the total resultant force applied to the body will be zero.
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T a7 R W =l g @A § AfeheT T g & TEATE g & HROTL T TH gAY & W A
YT A I 3 YhR WR T ST AT el IROMAT §o e gl

21. What is the product of mass and velocity called? /GcdHTT 3R T #: IUTeTthel FAT Shgelldl %?
(a) Force /dTel
(b) Momentum /&a3T

(c) Pressure/GsTd
(d) Impulse/37Ta3T
RRB Group-D 25-09-2018 (Shift-II)
The product of mass and velocity of an object is called the momentum of that object.
Momentum = mass xvelocity
It is a vector quantity.
Its SI unit is kgm/sec

forell o & GegAE 3 AT & U HT I TE] H FAIT FHEl STl g
HAIA = GeTATT x JaT

Ig U afey If §.

SHET SI ATIH kgm/sec®

22. What is the momentum of an object having mass of 14 kg and velocity 28 m/s?

14 fRSAITH gegATE 3R 28 HeX/AHhs d91 arell TEJ I €I F7 87
(a) 0.5 kg-m/s
(b) 392 kg-m/s
(c) 1392 kg-m/s
(d) 2 kg-m/s
RRB NTPC 08.01.2021 (Shift-11) Stage Ist
Momentum = mass of body x velocity of body

P=mv
So, Momentum of 14 kg mass and 28 m/s velocity will
be
P =myv
P =14x28
=392 ke-m/s

23. What will be the momentum of an object of mass m/2 and whose velocity is 2v?
m/2 GEAATET dlell a6 3R TIEehT 99T 2v 8, &1 FdaT 1 glame
(a) mv?
(b) mv
(c)mv /2
(d) (mv)?
RRB Group-D 24-09-2018 (Shift-I)
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Mass = m
2

Velocity = 2v
IMomentum (p) = mass xvelocity]

m
=2x2
p 2XV

p=mv

24. An object of mass 50 kg is moving at a fixed velocity of 6 ms-1. Calculate the momentum of the object.

50 fohalT geaATel T Uk a6 TAUE-1 & ARYT AT & gA W &1 g F G A A0ET |
(a) 300kg ms™2
(b) 300 kg ms™*
(c) 30kg ms™
(d) 30kg ms—?
RRB Group-D 02-11-2018 (Shift-I)
m = 50 kg, v=6ms ', P=?
According to formula- P =mv
Momentum (p) = 50 x 6 = 300kg ms '

25. If the speed of a moving object is doubled J

g el srfcrelier aeq &1 a1 gpeh &< & SUar g1 S|
(a) Its potential energy is doubled. /sﬂﬁ Henfad Folr ?fl?l?ﬁ

(b) Its acceleration is doubled. /S8l cd0T a?Fﬁ

(c) Its momentum is doubled. /Q'Hﬁ afa aﬂ?ﬁ

(d) Its kinetic energy is doubled./m TS Foir ?fl?l?-ﬁ

RRB Group-D 05-12-2018 (Shift-I)
Ans : (¢) If mass of the body= m
Initial velocity = v
Final velocity = 2v
Initial momentum of the object (p;) = m.v
Final momentum P,= m. (2v)
p, mv

p, 2mv

Therefore, when the speed of the body is doubled, its
momentum is doubled

26. An object with 200 g mass will have momentum with its 10 J kinetic energy — /200 ITH GecIHTT arelr

aE T HAIT SHRT 10 ) TSl Foil & @Y M -
(a) 2 kgm/s

(b) 5 kgm/s

(c) 3 kgm/s

(d) 0.33 kgm/s
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RRB Group-D 26-09-2018 (Shift-I)

(a) Kinetic energy (K.E)=101J

%x mv’ =10 (200g = 0.2kg)

1 2

Ex 02xv =10 (200gm/1000 gm = 0.2 kg)
v: =100

v =10 m/sec

Momentum = mass x velocity
=02x10=2kgm/s

27. If momentum (p) and velocity (v) are given, the formula used to find mass (m) will be:/ gfe gaar (p)

3R der (v) GT 91T €, A geade (m) A e & frT 3uier fRar S arer g7 gem:
(@ pxv
(b)p/v
(c)v/p
(d)p+v
RRB Group-D 22-10-2018 (Shift-Ill)
The product of mass and velocity of an object is called the momentum (p) of that object.
p=vxm
v=p/mand
m =p/v

28. A 40 gm bullet is fired horizontally from a gun of mass 3 kg has velocity of 180 m/s. Find the recoil velocity
of gun?

3 foral geaATT T dgeh @ &S T F 40 AH AT AT N ST § T 997 180 HieydHs

¥ dgeh @1 gfaei q91 A ffSe?
(a)-1.8 ms-1
(b) -1.25 ms-1
(c)—2.4 ms-1
(d)—3.0ms-1
RRB Group-D 08-10-2018(Shift-1ll)
Ans : (¢) MV =-mv
3000 x V=-40 x 180

40180 o4 ~v=180m/s
=0 "1 | ™o
M =3000g

V==24m/s OrV=-24ms"

29. Rockets work on the principle of conservation. /e TIETOT ﬁ'q’f]’l?—f EES
HH A &l

(a) momentum/Iga3r

(b) Mass /GcTHTT

(c) Energy /34T
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(d) Velocity/daT

RRB NTPC 31.01.2021 (Shift-I) Stage Ist
Rocket works on the principle of conservation of momentum.
Rocket emits gases in backward direction which creates momentum of the gases backward direction and thus
by conservation of momentum, the rocket gets motion in the forward direction making it to move forward.

he HIIT TIETT & Reyid W H AT ¢
Uhe OIS &1 feem & AT &7 3cgoT aar ¢ oo at 1 S & e &F F@aer gaar § 3R
3 YR HIAI & TIGTUT § Jehe HI W FI fGem # a1fa fAedr § 9 ag 3mr Sedr gl

30. After a shell explodes, many pieces fly off in different directions. What is conserved in this situation?
Teh el & Bl & 916 HS gehs IHell-3edT At # 35 ora §1 38 ol & Far &fara &2
(a) Potential energy /FHTTA il

(b) Force /sl

(c) Work /artH

(d) Momentum/&daT

RRB Group-D 17-09-2018 (Shift-1)
After the explosion of a single shell many pieces fly away in different directions, then at this position the
value of the resultant force is zero then momentum is conserved in it.

T el & faFPle & d1G F$ Ths eler-3edT fGem3tt 7 33 A §, a9 36 fFufa 7 aRomeh
Il & AT eI Bl § df $HA a9 Tad W& gl

31........... is a physical quantity amount that can never be negative. /.......... T Hifde A= Ofr % S
FH RUMcAS g 81 Fehll|
(a) Distance /E'@
(b) Force /sl
(c) Acceleration /ca3oT
(d) Velocity/daT
RRB Group-D 12-10-2018 (Shift-1i)

Distance is a scalar quantity because it has only magnitude and no direction.
Distance covered is always positive or zero.

o e feer TR § i gHH Hae aRAT giar §, HIS R g
T & S gl W UAcHS AT T g L

32. The product of velocity and time provides. /daT IR TFT Fr IOTeAhel Yclel h¥dl gl
(a) Distance /E@

(b) Displacement /faT2mgeT

(c) Momentum /3Tfa

(d) Speed /aTfar
RRB Group-D 25-09-2018 (Shift-1)
The product of velocity and time is called displacement.
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Displacement is the shortest distance travelled by an object between two points in a certain direction.
This is the vector quantity. Its S.1. unit is meter.

97 3N FHI FT Uh [T Fgera gl
faeumTe frdr g% qarT T fARed feur & & Wigst & &ra aa v 78 qed w7 g B
g afeer TR . 38T S A Hiel B

33. When the position of an object is continuously changing with time relative to an observer,
oa fandl gddetes & @mder el avg A Rl @9 & @ oeaR e @ aY,
(a) Itis said to be he is at zero velocity JUET gl SATar %’ 5 ag LT T W %

(b) It is said to be he is dynamic condition. /QTT &gl JATAT & T g Ifaier =TT Bl
(c) It is said to have covered some distance /U&T gl STl %’ 5 sﬂﬁf 3:_!;?5 qi’r I Fr %

(d) It is said that it is in a state of rest /QTT &gl ST & b Ig IR v Fufa 7 §

RRB Group-D 31-10-2018 (Shift-1l)
When an object's position is continuously changing over time relative to an observer, it can be said that the
object is moving or dynamic condition.

o9 fohel addeteh & wdeT el avq 1 Ul @A & @ oeIaR see W@ B, T8 Fer S
T § & awq aifaeliar ar aifaeier feufa & €

34. An object is thrown upwards. It reaches a height of 100 meters and then returns to the thrower. so

forell o &1 I HT IR el ST Bl a‘s'looaﬂaaﬁrjﬂéﬁqgﬂw%sﬂ?ﬁ?{ﬁmaﬁ
& 9T dlc AT gl 39l ?

(a) The actual displacement of the object is 50 m /ER—Tj FI qEddd AEATTT 50 Hiex %’

(b) The total distance travelled by the object is zero /ER-_ST CART I $r 31% gﬂ @ el %}

(c) The actual displacement of the object is 100 m /ER—_ST FI qrEdTas fAEaeT 100 FHex %

(d) The actual displacement of the object is zero/ERT;f FT IEddS [FEATA LT &
RRB Group-D 10-12-2018 (Shift-1ll)

35. A 2,000 kg truck travelling at 10 m / s collides with a car parked at a traffic light. After the collision, both
move together at a speed of 8m /s. Mass of car is?

10 Hrey/Ahs Fr aAfad F AT F TET T 2,000 TFHARNA FT Tk b ol W T3l Teh dR F

TH SATAT &1 TFAT & 916 el 8m/s T Ifd T Teh 1T Told &1 PR FT AT 87
(a) 100 kg
(b) 250 kg
(c) 500 kg
(d) 750 kg

RRB Group-D 22-09-2018 (Shift-I)
m1 = 2000keg.
vi=10m/s. v=8m/s., v, =0
m; = m (mass of car)
From the principle of conservation of momentum,
mivi + Mava = (M1 + may) v
20000 + 0 = (2000 + my)x 8
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8 x m, =20000 - 16000 = 4000
m; = 500 kg

36. A bullet of mass 12 g is fired from a rifle. The bullet takes 0.006 second to move through its barrel and
leaves it with a velocity of 300 m/s. What is the force exerted on the bullet by the rifle?

12 IMH GTATT HT Teh el ASHel { TS ST g1 el I ST & IRl 7 0.006 Ahs &l
AT oIl § 3R 300 FAY/AFHS & T & 3§ B3 &l ¢l TSHA GART Il W IIMMAT AT T

FT 87

(a) 720 Newton
(b) 180 Newton
(c) 900 Newton

(d) 600 Newton
RRB Group-D 25-09-2018 (Shift-1)

Mass of bullet = 12 grams = 12/1000 =0.012 kg, Final velocity of bullet = 300 m / s. Time = 0.006 seconds
From Newton's Second Law -

F=ma

F:Ole(SOO_OJ

0.006
F .012x300
.006

37. In a system when there is a collision between two nonelastic bodies, it consists of: /T oIl § 9 ar
IN-oaeR ARt & &g e giar &, arf sad e anfde g &
(a) Both momentum and kinetic energy are changed. /T AR ATAST Sl gl dgol S gl
(b) The kinetic energy is changed but the momentum is conserved. /AT Fll deof ST g offchel Taar
WETd BT &l
(c) The momentum is changed but the kinetic energy is conserved. /HA3T d&el SATAT g oIfera a1fasT Far
TRfeTT gl &
(d) Both momentum and kinetic energy are conserved./HA3T 3R st FaT a1 Taa %I

RRB Group-D 16-11-2018 (Shift-I)

In a system, when a collision occurs between two inelastic bodies, their kinetic energy is changed due to the
force exerted on them, but the momentum is conserved.

R JoTell &, ST I JeiaeR ST & o @ gldl &, dl 37 W o9NT T §f & HRUT 3oThl
TS Foll g ST &, fdred a1fY W@ @ 1
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38. The kinetic energy of a light and a heavy body is the same. Which of the following will have greater

momentum? /8o 3R 9T Rz &t aifas Fa1 gaa gidr &1 Aeafaf@a & & frasr g@aer 3w

g
(a) None /EF’Ié er
(b) Light body /gedhl gcIdHTT
(c) Heavy mass JARY SSTATT
(d) Both have same momentum. /&1t &1 I1fd AT gl
RRB Group-D 12-12-2018 (Shift-1ll)
Let the mass of the heavy body will be m¢ and the mass of the light body will be m2
the mass of the light body will be m,.
T m; > m,
m
— |
m,
The kinetic energy of a heavy body = The kinetic
energy of a light body

—mv," =—m,V,
2

2

(m]vl)z (m:V:)2
- m, - m,
P’ _P’

m, m,

P2 > P,
P,>P,

39. Among which of the following is the maximum value of inertia? /FEfaiad & & fhad JI8ca &1
AT ATRdH &?

(a) Same size of rubber ball and stone /8T &1 g 3R IR T ISR THT

(b) Scooter and bus /¥%HeX IR g

(c) Ten-rupee coins and five-rupee coins /&8 ¥9T & B IR T T F AT

(d) Trains and aeroplanes /?}?f 3R 63173 Slglal

RRB Group-D 16-10-2018 (Shift-1)
The inertia of a body depends upon the quantity of mass. Among the following, trains and aero planes have
the maximum mass. Hence, it possess maximum inertia.
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oy [z T ST3aT gegaA & AT W AR Far §1 Aeafeai@a § & ¢ 3R garg STerer &
SCUATT G 3RS @ar &1 37 39 3ReaH sisca gar B

40. Rocket launching is based on which law? Rihe dleadl fag Shlefel UY 3R %?
(a) Newton's third law of motion /=g&sT Fr arfa 1 e FEe

(b) Newton's first law of motion /Fq\'c',?r ARG IR EEIRGE ]

(c) Thermodynamic law /3SHATTAHT &1 FTs

(d) All of Newton's laws of motion /=gcdl & Ifa & Tefr oae

RRB Group-D 15-10-2018 (Shift-1)
Rocket launching is based on Newton's third law of motion.
Newton stated in his third law that every action has an equal and opposite reaction.

Uhe F81q0T wgeel & arfd & Y fogsr ox 3merRa g1
e o 3O A A # gl foh edeh Toham &1 U s g & #@AeT 3R fawdia giafshar.

1st Law 2nd Law 3rd Law
>@-Q F1 [
Then J forever F @_a) | |

or
F2

F = ma F1
@ forever

41. Which of the following quantity does not change even after changing place?
fArfaf@a # @ i @ AFT T o & a1g o A e 87
(a) Mass / gedHTT

(b) force due to friction / ST & SHRUT Feol

(c) Weight / A

(d) Gravity/m

42. Which of the following quantity measures the inertia of a body?
farafaf@a & @ Fla @ #7mr ey s & SIar & Adr g2
(a) Mass / gecIHTT

(b) Density / Hdacd

(c) Temperature / AT9HTT

(d) Volume / ATAT
The tendency of an object to resist changes in its state of motion is dependent upon its mass. Inertia is a
quantity which is solely dependent upon mass.

SHIPRA CHAUHAN@CLASS24/PHYSICS- 2/MOTION & NLM



Ch-1/ Distance/Displacement, Speed/Velocity, Projectile motion, Acceleration, Linear Motion, Friction

& Frearast, arfay der, watewr arfay, cawor, 3@ afa, wdor

The more mass an object has, the more inertia it has, the more tendency it has to resist changes in its state of
motion.

E.g. A truck has a heavy mass so it becomes hard to apply brakes suddenly to change its state.

forely awq 1 o 7 el & aRade &1 iy & & ygfa 38 gegae W e e g
ST5cd Ue UHT AT § S U geddAe Wi g

ol a&q @ goaA e 31f8e glam, STsca 3= & 3ifesh glam, 3w aifq & Fufq &
aRactel T faer el T Tgid 3aei & 3Tt gref

S T FT geAT HRY BT § AT 3AH UMY s & AT 3= 3 9N FideT g
ST B

43. If we move the tree branch fast then some of the leaves get detached from the tree due to —

I & U5 T gt I ool & Red § o 95 & Fo gl 37erer g1 Sl €, 38 HRoT
(a) acceleration / ca3oT

(b) velocity / daT

(c) inertia / STsdT

(d) Impulse / STsdr

44, The Ratio of Mass and Volume is known as:-
SeTAT 3 AT & 37IaTcd T FHeT STl &
(a) Density / dolcd

(b) Momentum / 31far

(c) Inertia / SASdT

(d) Force / &Tel

45, If the weight of an object is 200 N, find its mass. (g = 10 ms—2)

Ife fordlr aFqg &1 $IR 200 N§, dF 3HH GeddAT AT A
(a) 20N

(b) 20W

(c) 20 Pa

(d) 20 kg

W =mg

200=mx 10

m=200/10 = 20 kg

46. The equation F = ma, is given by Newton's law of motion:
FHIFOT F = ma, 7geT & afd & fAge ganr fear o &
(a)n

(b) 1l

(c) I

(d) Iv

47. Which of the following statements is true for Newton's third law of motion.
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e & A & e TR & T P # ¥ S o FU acd B

(a) The force is applied to the same body. / ST 3&T R T SFMAT SATAT gl

(b) The force is applied on the same body in the opposite direction. / Sl Tah & RR W AT feer &
SRIRT STl &

(c) The force is applied on different body in opposite direction. / el 3TeldT-3TeldT R W fawdiT fear &
ST SATT B

(d) Force is dependent on distance. / el @ R TR gl

Newton's third law of motion is applicable irrespective of the nature of the forces. The forces of action and
reactions may be mechanical, gravitational, electric, or of any other nature. Action and reaction always act on
different bodies. If they acted on the same body, the resultant force would be zero and there could never be
accelerated motion. The forces of action and reaction cannot cancel each other. This is because action and
reaction, though equal and opposite, always act on different bodies and so cannot balance each other.

48. What was the year of publication of Newton's laws of motion?

e & I & FTAT & GepIT HT a¥ F2AT AR
(a) 1678
(b) 1778
(c) 1787
(d) 1687

Newton's laws of motion are three physical laws that provide the relationship between forces acting on a
body and the body's motion, first formulated by Sir Isaac Newton.
Newton's laws were first published in his work Philosophiae Naturalis Principia Mathematica (1687).

e & A & A I sifas @gw § S fedr s W ) e arel afdaar 3 s &
afd & & HEY Ye A 8, (98 J9d ggel X ISt sgee A AR fhar Al

~gee & foas T uge St Hid herard AxRfew Bifafar dAudfes (1687) 7 yehRia gu
x|

49. A 70 kg man pushes a 50 kg man with the force of 50N. How much force has a 50 kg man pushed the
other person?

T 70 forell a1 3gHT 50 foheil & 31cHY @Y 50N gof & Uahr &ar &1 50 fhell & 3MeHY o
GaY hTad A1 fohelell aof f&am 2

(a) 50N

(b) 30N

(c) 100N

(d) 60N

50. When a sailor jumps in the forward direction, the boat drifts backwards. Which law of Newton represent
the example -

SIS g #ATideh 37T &l TG & Sellal o@mer § @ afig 9IS &1 3R Toll STl g1 #geaT AT Hlef
A fATH 3eTeR0T YT AT & -

(a) Second law of motion
(b) First and second law of motion
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(c) Third law of motion

(d) First law of motion
RRB ALP & Tec. (31-08-18 Shift-Ill)

Newton's Third Law of Motion : According to this law, to every action, there is an equal and opposite

reaction.
When a sailor jumps out of a rowing boat, the boat moves backwards. As the sailor jumps forwards, he
applies a backward force (action) on boat and the boat moves backwards due to the force of reaction.

wgea &I A HT AR A 30 @F7 & 36qAR, Iedeh fohar & sueR 3R faodia gfafsar

gialr &
J9 U Afde A1 Il 8 TgY [Aehdddr &, d a9 9 I 3R Tl &1 S & A1deh 3mer i

3R FEdT 8,76 a9 W NS &1 3R a8 (BFan) oo § 3R 9fafhar & qo & HRor a9 9GS $Hr
3R Tt gl
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