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Motion | 1fa

* The change in the position of the body with respect to time is called motion.
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Types of Motion | 3@ & &R

1. Uniform Motion: Object covers equal distance in equal interval of time.
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2. Non-uniform Motion: Object covers unequal distance in equal interval of
time.
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* Speed and Velocity | arffad 31X Q9T: The rate at which an object covers a certain
distance is known as speed. It is a scalar quantity. Speed can never be negative or
zero.

- 9% oW W F§ a5 & AEa gt ax v §, mﬁrmﬁr%m's'
vs Jfger Tl & afa el oY momemss a1 oFw AE @ wA

* Velocity can be defined as the rate at which an object changes position in a certain
direction. It is a vector quantity. Velocity can be zero, negative, or positive.

- A A 3 I F T A IR fFar 51 gFar § 9w W RS aF¥g
ffRaa fgam # Rufy agadt &1 a8 v afger i §. 391 o7, HUIcHS
AT YATHSE &l T&hdT &l

* Speed and Velocity both are measured in m/s.

UTﬁ'aﬁTﬂﬂTa’l?-ﬁ'ﬂﬂ'm/sﬁ'maﬁT%l
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Speed v Velocity

Simply, speed is the distance travelled per second ...

This car’s speed is 20m/s

Speed of 20m/s to the right
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dispalcement m

* Velocity= — == ms!
. QA= = = ms
HHY sec

* Velocity can be uniform and non-uniform.
- A TH FAW IR IN-GAWT & FHaT gl

* Acceleration: Acceleration (a) is the change in velocity (Av) over the

change in time (At), represented by the equation a = Av_ ms 2

. caIuT: W(a)WﬁWﬁH(At)%Wéﬂ(Av)ﬁm
T, mma- -mszm?{?ﬁﬂTEl'IT-lT%l
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Momentum: Momentum can be defined as "mass in motion." All
objects have mass; so if an object is moving, then it has momentum -
it has its mass in motion.

- HAIM: FIIM A "Ifa A & H gRenfSa fFar a1 a&ar g1 asf
I3 g;s'\qﬁv Wﬂ-ﬂ%’ﬁ’lﬁlﬂ'ﬁ% %aﬂvrgmr

- Momentum = Mass x Velocity

- WA = FSIAGT x A

© p=mv

- It is a vector quantity.

- Ig UF afeer R §

- Its SI unit is kilogram-metre per second (kg-m/s).

. ZEH SI 5HTE RreH-Ae 9fy W9 (kg'm/s) ¥



N

By: Kanchan Sharma £
1 /R;s? | |

Linear




By: Kanchan Sharma )(.}) %
Rectilinear Motion

- If a particle is restricted to move along a straight line, its
motion is called rectilinear (or linear) motion.

- gfE frdr For F defl Y@T F o F Qv gfae®a Far sar g, ar
IS AT F T W (I @) 71fa Fer sar 2

- Such a motion can be described using one coordinate only.

- ¥ IfY ' Fad F AEAF FT 3YAT & afota HFAT ST FHaT gl

- E.g: A car moving on a straight road , A ball rolling down an
inclined plane , A train running on a straight track etc.

- 3ergIor: Wit g% 9X ged! R, mﬁre%wwamﬂa el g
W Todr & il




N

By: Kanchan Sharma £




By: Kanchan Sharma )(.}) %
Curvilinear motion

* Curvilinear motion refers to the motion of a particle along a curved path.

- TP AT ¥ qICTF TF FT Y dF T G Iafa F B

- Unlike rectilinear motion, where an object moves in a straight line,
curvilinear motion involves a particle following a trajectory that can be
represented by a curve.

- IFefafaay ofa & RAadia, s@r el Y@r & gord! §, g afa A
qmwmwm%agﬁmwa?&mmﬁmmmgl B

- The direction of motion changes continuously as the particle moves.

- FOT F afa FE W AT A 2T TEMER G @t B

- E.g: A roller coaster, the movement of a snake, a ball thrown in the air etc

- IETEIOT: Vol FIE, T &1 a1fq, ga1 # Fh 75 ¥ic 3l
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urvilinear motion in a plane

Motion of car along a Motion of cable car along a
curved road steel cable
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Curvilinear motion in a space

=
T TIG e

Motion of roller coaster along Motion of fighter jets during
its track. national parade.
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Newton's Laws of Motion | 7 & aIfd & gt

First Law | 9gell g A body remains in the state of rest or uniform motion in
a straight line unless and until an external force acts on it.

aﬂémmwmaﬁ@%ﬁwﬁ%mw#ﬁﬁ@ﬁmﬂm
Afd FAT § 59 dF 39 W FE qE0 gof HIRA 71 FATI

The first law of motion is also known as the law of inertia.

AT & IIH FIH & I3 § AFF & a7 F i F=r Sran
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Inertia

- The inherent attribute of all the bodies, by virtue of which
they oppose the change in the state of rest or of uniform
motion along the straight line on their own, is called inertia.

- gt RISt &1 g safdafea qor, oS FROT F 9 AT A
;ﬁaéﬂmxﬁmWﬁwmﬂﬁmmm% STScd HgdTdl
|

- Inertia is the resistance of a body to any change in its
velocity.

- o1gca Y Rz garr 3rgsr o & freY off aRader & ufa afaier @
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- When a bus starts suddenly, we fall backward. This is because
our lower part of the body starts moving with the bus while the
upper part tries to remain at rest.

- Athletes run a certain distance before taking a long jump.

- When a horse at full gallop stops suddenly, a man falls forward.
- On shaking the mango tree, mango falls off the tree.

- When a car rounds a curve suddenly, a driver is thrown outside.
- When a train stops suddenly, we fall forward.

- A person jumps out from a train and falls forward.
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‘ ﬁéwmm%mwmaﬁmﬁﬁ%lﬂmwﬁt
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© Ty ddfl TART o9 § Ggel TF AREd gt % alsa ¢

- 9 TF 95T @ Afd & AeE T AT §, @) TH IAGHT AT A AR
RIT Srar ¥ WA F U B R 9 HH 9T ¥ AT S
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Types of Inertia

Inertia of Rest Inertia of Motion

Centrifugal ' -
force

Centrifugal condition
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2. Second Law | 8T fIa: Force is equal to the rate of change of
momentum. For a constant mass, force equals mass times acceleration.

g A IRAdT FHT T & e} g dT g1 T R geudA & fow,
qe GegAT IO TG0 &F SXa< gl g

F= —p where, p is momentum of a body (p = mv) | EIBT p frdl ™z &1
WT g (p=mv)

for a constant mass, F = ma 400kg Force

U U g<¥ATT & fOIT, F=ma 40kg
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Launching a Rocket Swinging a Golf Pulling a Wagon Pushing a

Club Shopping Cart
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3. Third Law | T I When one body exerts a force on the other body,
the first body experiences a force which is equal in magnitude in the opposite
direction of the force which is exerted.

- I tF 3 qEY Rz 9 9o darar g, @ 9ge A3 W vF q woran
g S T 0 g FT Aada fGar & aR#AOr & _eW B g

* Jtis also know as “action-reaction law”.

- U "fRa-ufafear [ATa" & e O Y S Far 2

Accelerating force
on the bullet

Recoil force

— -E‘ﬂ — on the gun

.




By: Kanchan Sharma J@YL/VE]

A (C)
LAW OF MOTION
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Projectile Motion | 7819 a1fa

* When a particle is thrown obliquely near the earth’s surface, it moves along a
curved path under constant acceleration and directed towards the centre of the
earth.

- J9 fFH For F gt fr gag & Fwe e FF1 e 8, @ 97 R
W#ﬁgawaﬂmquwm%aﬁtqﬁr#waﬁam
i axar &

E.g: Releasing of bomb from aeroplane, Firing of bullet etc.

S g9 STEeT ¥ 9 BT, el Ider A
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Projectile Motion
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The trajectory of a kicked football
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 Time of Flight is the total time for which the projectile is in flight.
- 33 FT WAT 98 Fd GAT ¢ fows AT waicy 33097 F B

* Horizontal Range is the distance covered horizontally by a projectile during its flight.

- &ifaer @ g7 gftf & o fndt wateTr gan el 33T F ok Afaer wv @
ag & ST g
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* When an object is projected at 45°, it achieves maximum range.

- o9 R aEg 1 45° W w&RT fFAr Jar 8, af g7 wfFae @
ycd T odl el

* Equations of Motion | afad & FHIHIT:

1.v=u+at (velocity and time eqn) | (ﬂﬂT IR 97T HTﬁWT)
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2.s=ut+ % at? (position and time eqn) | (Rafa 3tk & F#iwon)
3.v2=u2+2as (position and velocity eqn) | (FRafa 3T 9T HHHTOT)
Where, u = initial velocity | 9Rf®® a1, v = final velocity | 31T 9T

a = acceleration | cdUT, s = displacement | feaTgeT

t=time | AT
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Uniform Circular Motion/ TcOH Jcdld 3Md

|

The motion of a body following a circular path is called a
circular motion.
JedTHR T T Tel=T qTell T 1 AT FEeATe! § TRIT I |
If a particle is moving in a uniform circular motion:
T PI$ FHUT Th WAL o A A T 6
1) Its speed is constant/ H& 1fd AT B,
2) Velocity is changing at every instant/ QMG IT ST (T8
3) There is no tangential acceleration/ aﬂéwah'@ﬁzrwaﬁr%
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Velocity

Centripetal
acceleration

et

Radius

Direction
of motion

V] = constant
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- Examples of uniform circular motion/ TH¥HATT g I F
3qlIelUr:

* Motion of artificial satellites around the earth./ T%‘Taﬁlﬁéﬂﬁ
CIECERDEEIENTY

- The motion of electrons around its nucleus./ sTfAF & ARI 3N

goFerAl 1 T

- The motion of blades of the windmills./ 9dl dTFHAT & solS) T
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ﬂ Circular motion
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Examples of Circular Motion
@ SPINNING HAMMER THROW HARD DISK
WHEELS DRIVES
N
% CEILING FANS -« (\/
s 5§

ELECTRIC
@ CLOCK HANDS CDS AND DVDS MOTORS

WASHING N
MACHINES | I/)-
b, —
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Centripetal force/ F=gliAAW g : It is the force acting on an object
in curvilinear motion directed towards the axis of rotation or
centre of curvature.

FealAHE dof et & T EoTeT 37T AT qhcll Fg; 1 AR AERAT FspvadT arfa
H ey aTeT S B

E.g; spinning a ball on a string, turning a car, going through a
loop on a roller coaster etc.

3; 3g Y Y W GATAT, FR FY AT, Yol FIFE W AT F o1 3fe|
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Spinning a ball on a string
or twirling a lasso

Going through a loop Planet orbiting around
on a roller coaster the sun
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Centrifugal Force/ 319%¢ del: Centrifugal force is a force which acts
along the radius and is directed away from the centre of the circle.

gﬂ%mww%mﬁm$mﬂmm%aﬁtaﬁr$ﬁﬁ#gﬁiﬁmm
|

E.g; Vehicle driving around a curve, Merry-Go-Round, Centrifugal
Pumps etc.

;A & TRY 3R q1EeT Totrar, AN-M-133, Fhogarer 9o 3nfy
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