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A relative change in the position of an object with respect fo a
reference point is called motion.
Opposite of motion: Rest (When the body is still and not moving). .
Distance: It refers to the total length of the path an object °-.
travels, regardless of direction and is a scalar quantity. Displacement ™~
Displacement: It is the shortest path between the initial and final

positions (not the total distance) and is a vector quantity.

~
~
~

40 m Distance = 40m

Case-1 A. .B Displacement = 40m
Distance = Displacement
40 m d
Case-2 @ © PY Distance = 50m
A [ B Displacement = 30m

10m

(Distance » Displacement)

Case 1: Straight Line Movement Case 2: Round Trip Movement
50m 100m
Distance Covered i 0 Distance Covered
The total length of the path traveled -~ The total path including 50m to Point B

and 50m back to Point A.

directly from Point A to Point B. P

50m

-
of Displacement om
The straight-line change in position Displacement
from the starting point to the end point. Because the person returned to the
start, there is no change in position.
(- gcenario _— 'I%ta] Dist [ Net Displ
Casel:AtoB 50 m all 50 m
Case2:AtoBto A 100 m om
Scalar Quantity Vector Quantity
It only represents numerical value It represents both numerical value
(magnitude) (magnitude) and direction
E.g. Distance, Speed, Time. E.g. Displacement, Velocity.
Speed Distance Time

A . km/hr x 5/18 = m/s
ﬂ i S I m/s x 18/5 = km/hr

s=$ D=SxT T=

~——————

0o
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Speed

e Tt is the rate at which an object's position changes with time, regardless of the direction
of motion.
e Tts S.I. unit is meters per second = (m/s) and is a scalar quantity.

Average Speed

* The average speed is the ratio of fotal distance traveled by the object to the total time
taken to cover that distance.
* Itisascalar quantity.,

Total Distance Covered

\I
i Average Speed = i
I\ Total Time Taken /I
C Types of Motion g
ﬂ Uniform Motion Non- Uniform Motion 8

Uniform Motion

® Uniform motion is characterized by an object moving in a straight line with a constant
velocity, which means that it covers equal distances in equal intervals of time, resulting in
zero acceleration.

* E.g. If the speed of a car is 10 m/s, it means that the car covers 10 meters in one second.
The speed is constant every second.

Q.inear (Rectilinear) MotiorD ( Circular Motion ) C Rotational Motion >

N/ N/ I
An object moving in a An object moving along a An object rotating around
straight line at a constant || circular path at a constant a fixed axis at a constant
speed (constant velocity). speed (constant angular angular speed.
velocity). Q
@
Atrain travelingon a
straight track with
\ uniform speed. / \ / \ /
Non-Uniform Motion
. . . ' . . ~® ~
* Non-uniform motion is when an object's speed or direction & ®
changes over time, so it doesn't cover equal distances in equal {Q ?l&
.rime in.rer'vals' Al:;allthrownvertically Aroller coaster
. . upward (its speed keeps moving along its
e E.g.If acar covers 10 meters in the first two seconds and 15 ™" changing). k.
meters in the next two seconds.
( Linear (Rectilinear) Motion) ( Circular Motion ) ( Rotational Motion )
An object moving in a straight An object moving along a An object rotating around a
line with changing speed circular path with changing fixed axis with changing
(acceleration). speed (acceleration). angular speed (angular

acceleration).
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Uniform Motion Non- Uniform Motion
A 7 N
60 |- neeeeaes : 60
50 oo, /i - 50
£ Vo £
g 40 fooeeemeecneneees ¢ g 40
£ ' ' H &
€30 f-eeeeeeeeens A < 30
g oo 5
£20 f---e-emoy oo z 20
a [ A a
10 |- 10
0 L S S R S > 0 >
123 4 56 123 4 56
Time (in minutes) Time (in minutes)

Velocity

* Velocity is the rate at which an object changes its position in a specific direction. Unlike
speed, velocity is a vector quantity, which means it has both magnitude and direction.
* The S.I. unit of velocity is m/s.

Speed + Direction = Velocity d d
v=— t=— d=vxt
Displ ¢ X 1
Velocity .y isplacemen
Time
Speed is simply Velocity is
how fast you are travelling speed in a given direction

\ — —
This car is travelling at a i . .
o o This car is travelling at a
speed of 20 m/s o o d g

velocity of 20 m/s east

Acceleration

® Acceleration is defined as the rate of change of velocity with respect to time. I't
essentially describes how quickly an object's speed or direction (or both) is changing.
e The S.I. unit of acceleration is m/s?

Acceleration = a I'm acceleratlng because
c I'm speeding up.
a.= Change in Velocity
Time (At)
Final Velocity - Initial Velocity I'm aCCE‘eratmg because
I'm slowmg down.
Time (At)

v-u
' AS
At R : ) 8
owal ng v I'm accelerating because
Lzl . /" I'm changing directions.
;
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[ Distance - Time Graph WT

* Disptance-Time graph gives Speed.

DISTANCE - TIME GRAPH

A distance time graph shows how far an object
has travelled over a period of time. Distance is

plotted on the Y-axis and time is plotted on the
X-axis.
::; ﬂ) What it tells us )
e The slope of the gr'aph giVZS the Speed of the intérpreting Motigh 4 The X and Straight vs.
. Slope Y Axes Curved Lines
object. Represents U - Pk
. . . Speed c =
* A straight line with a constant slope means the W s
. . . ‘ o 4
object is nj\ow.ng .a‘r a constant speed. . . _Xg (@ /
® A curved line indicates that the speed is changing, :

The steepness or “slope”
of the plotted line tells us
object’s spee

which may mean acceleration or deceleration. el

* Displacement-Time graph gives Velocity.

[ Displacement -Time Graph %T
®

1 For Stationary Body 2 For Uniform Motion For Non-Uniform Motiorl
(Body at rest) (speed increases)
] E =
g g 5
E T £
8] ] @
@ i 2
g iy B
) a a
Time i Time Time !

[ Velocity -Time Graph wj

* Velocity-Time graph gives Acceleration.

. Slope = a (Acceleration) 1. Acceleration = Slope

2. Displacement = Area

Velocity (v)

Area = s (Displacement)

Time (t)
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Numerical of Motion in a straight line: The "UTSAU" Concept

e TIn case of uniform acceleration, there are three equations of motion that describe the
motion of an object with constant acceleration.

v=u+at i
S ) u: Initial velocity
_______________ t: Time
2 s: Distance
=ut+
i‘l/zat a: Acceleration
S v: Final velocity

2

When an object starts from a stationary position or starts to free fall, its initial
velocity (u) is 0 m/s.
Deceleration, also known as negative acceleration or retardation, refers to a
decrease in an object's speed or velocity, which is the opposite of acceleration
(increasing speed or velocity).

(Q| Motion Under Gravity )

* Motion under gravity (also known as free-fall motion) refers to the movement of an object
solely influenced by the force of gravity, resulting in a constant downward acceleration

: 2
(approximately 9.8 m/s®). Upward Motion (against the gravity)

S W N :
= v=u+gt | L v=u-gt W
L 77777777 4 o N T B T 4 Ay
e — a = g = Acceleration ()2 a=-g, fina -()-
L s=ut+ 1/2 gt? Ff:: ff:"g:fv:)_: 0 A A k s=ut-1/2 gt* | velocity at

———————— 44 (initial speed) =" | highest point = 0
ST T — J/’"’— ”””””””””
L vZ-u?*=2gh L vi-u?=-2gh

(_UNIFORM CIRCULAR MOTION )

® The motion of a body moving with a constant speed along a circular path is called Uniform
Circular Motion. - . a(c) : Centripetal acceleration

1 v2
' ac = —_ (acceleration towards the
l T )

The motion of a body moving with a constant speed along a circular path is called For
a body moving in uniform circular motion the speed attained by the object will remain
constant not the velocity as velocity depends on the direction of motion, and in
circular motion the direction of the object changes at every point. This continuous
change in velocity results in an acceleration, even though the speed is constant.

centre in circular path)
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VELOCITY

CAR

v o LINEAR SPEED

CENTRIPETAL _
FORCE

CENTRIPETAL KE ANGULAR SPEED |

FORCE

R&

Centripetal force is the force acting on a body in a circular path.
It points towards the center around which the body is moving.

RADIUS =
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	MOTION
	A relative change in the position of an object with respect to a reference point is called motion.
	Opposite of motion: Rest (When the body is still and not moving).
	Distance:  It refers to the total length of the path an object travels, regardless of direction and is a scalar quantity.
	Displacement: It is the shortest path between the initial and final positions (not the total distance) and is a vector quantity.
	40 m
	Case- 1
	40 m

	Case- 2
	10 m

	km/hr × 5/18 = m/s m/s × 18/5 = km/hr
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	Speed
	It is the rate at which an object's position changes with time, regardless of the direction of motion.
	Its S.I. unit is meters per second → (m/s) and is a scalar quantity.

	Average Speed
	The average speed is the ratio of total distance traveled by the object to the total time taken to cover that distance.
	It is a scalar quantity.

	Types of Motion
	Uniform Motion
	एकसमान गति
	Non- Uniform Motion
	असमान गति
	An object moving in a straight line at a constant speed (constant velocity).

	Uniform Motion
	Uniform motion is characterized by an object moving in a straight line with a constant velocity, which means that it covers equal distances in equal intervals of time, resulting in zero acceleration.
	E.g. If the speed of a car is 10 m/s, it means that the car covers 10 meters in one second. The speed is constant every second.

	Non-Uniform Motion
	Non-uniform motion is when an object's speed or direction changes over time, so it doesn't cover equal distances in equal time intervals.
	E.g. If a car covers 10 meters in the first two seconds and 15 meters in the next two seconds.
	Linear (Rectilinear) Motion
	Circular Motion
	Rotational Motion
	An object moving in a straight line with changing speed (acceleration).
	An object moving along a circular path with changing speed (acceleration).
	An object rotating around a fixed axis with changing angular speed (angular acceleration).
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	Uniform Motion
	Velocity
	Acceleration
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	Distance - Time Graph
	Disptance–Time graph gives Speed.
	A distance time graph shows how far an object has travelled over a period of time. Distance is plotted on the Y-axis and time is plotted on the X-axis.

	What it tells us
	Displacement -Time Graph
	The slope of the graph gives the speed of the object.
	A straight line with a constant slope means the object is moving at a constant speed.
	A curved line indicates that the speed is changing, which may mean acceleration or deceleration.
	Displacement–Time graph gives Velocity.

	Velocity -Time Graph
	Velocity–Time graph gives Acceleration.
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	Numerical of Motion in a straight line: The "UTSAV" Concept
	v = u + at
	Motion Under Gravity
	UNIFORM CIRCULAR MOTION
	v = u - gt
	s = ut - 1/2 gt²

	v = u + gt
	s = ut + 1/2 gt²
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	Centripetal force is the force acting on a body in a circular path.  It points towards the center around which the body is moving.
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