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1. MOTION
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An objed: is said to be in motion if its Position

change.s with time with respect to a reference Poin’t.
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[ 2. REFERENCE POI

Before descrlbmg motion, we must choose awlxéd point
called a reference point.

E__ Definition ; ﬂ_ Example )

rThe:t distance and direction of an ﬂ\ I‘F a student stands: k
object from a fixed point describe e 10 m east of school gate
its position. e School gate = Reference Point

\ y ( Position = 10 m east I
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School gate = Reference Point Stut-:l-e-r-\_’c. ‘
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Position changes with time. ]

Impor{:an‘c ExamEle. >

A passenger si’d:ing in a. moving train:

o At rest with respect to train

® In motion with resped: to grouncl LY

[ Conclusion: Motion is relative. ]
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Total le.nsth of actual Pa.th 1

covered by an object.

v

| Properties

i v’ Scalar quantity 4 e
v Always positive Distance =
L\/ SI Unit = metre (m)

Total Path Length

If an obe.d: moves from A to B
along a curved path, distance is

the total length of the Path.
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initial and final posi’tions

in a sPeci‘Fied direction.

r5hortest distance between 1

” Properties >
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i v' Vector quanfifg

v’ Has magnitude and direction
w/ SI Umt = me’cre (m) J
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DlS lucement is ﬂ'\e stmight

lme distance from initial

position (A) to final position (B)

in a given direction.
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leference Be’cween D|s’cance and Dlsplacemen’c

WW

Distance Displacement
Actual path length Shortest path
Scalar Vector
No direction Has direction
Alwags posi’tive Can be positive, negative or zero
‘ R&SEMARY

2 Displacement £ Distange =%RPSMAR
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l When are Dis’cance and Displacement Equal? l

Distance and Displacement are equal
when an object moves in a straight line in one direction.

Actual Path (Distance)

Start Displacement

In this case:
Distance = Displacement



| When an object moves in only one direction without turning back. I

| Example ) '

; Distance = 20 m

A person moves: "'f*é;-;:_: Displacement = 20 m East
20 m East Both are equal.

\

” ExamEle >

[ A person walks:
e 20 m East

| then 20 m West

Distance = 40 m
Displacement = 0
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Displacement = 0 R@SEMARY

AAAAAAAAAAAAA



SINCE 1971

SEMARY

\ §
= E R ACADEMY

{«-

R E

¥% Distance can never be zero durin

g motion. %%
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%% Displacement can be zero even when distance is not zero.%x
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| Speed tells how fast an object moves.} —*:m
HH#H# Formula -
_ Distance I | ~d
a Time t Jc

## S| Unit

## Uniform Speed DY miLWIAIET "~ ™ Umform Sfeed

Equal distances in equa.l Unequal distances in equal K
intervals of time. intervals of time.

HHH# EXQMP‘.E HHH EX&MPIE SINCE 1971

[_ 20 m every second | [ Car in city traffic ] R&SEMARY
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## Definition

l Velocity is displace-ment_per unit {:ime.l

### Formula

DisElacement f

Time

| Velocity has direc’cion;]
Example:
20 m/s East
A 20 m o

N
-~ rS—con s E S >® w—+—E
S

20 m East

Velocity =




e No direction e Has directi
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## Formula : HHH Example
. l E
r Total Distance | ! Distance = 100 m 100 m
Average Speed = | Time = 20 s &
| Total Time | P
. B . : Avemge Speed I m/s £ 20 s >
1 A

## Formula I HH# Exa.mple
i . | Displacement = 50m A 50 m B
Avemge Velocity - DISF:O.CG.MEN{', : Thuca = 10 s ® —
iIme |
S t Average Velocity = 5 m/s 10's >
N e —————

d
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IMPO‘RTANT EXAM CONCEPT |
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I Uigingegee S0 m_j
| Displacement = Oj
[ Average Speed = 1 m/s |
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-[10. ACCELERATION |
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## Definition Where R@SEMXNIC{?
‘ Rate of change of velocity. \ itial Velocity |
### Formula Final Velocity sa4 ST Unit

Time
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) _Positive Acceleratiorl

Velocity increases.

ExamEle:

Velocity increases

TYPES OF ACCELERATION

b

- ¢ Neaad:ive Acceleration

Velocity decreases.

Also called Retardation.

Example:
Applying brakes.

Velocity decreases

N

% Zero Acceleration

Velocity remains constant.

Example:

Car moving at constant

speed on highway.
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Veloci‘ty remains constant

e




> 11. GRAPHICAL REPRESENTATION OF MOTION) <

Graphs help to understand motion visually.

POSITION -TIME GRAPH sncrwm

e Horizontal straight line. e Straight inclined line. e Curved graph.

: r R®SEMARY

[Case 1: Object at R‘-’-St] : [Case 2: Constant Velocitg] : [Case 3: Accelerated Mo’cion]
| |

f | ) | 1
Position | - | Position ' | Position
) e e
————— : > : >
Time (t) | Time () | Time (t)

: l
I l
I I

e Position remains constant.

o Slupe remains constant.

e Velocity changes continuously.




> ACCELERATION-TIME (a-t) GRAPH |*

An Acceleration-Time Graph shows how the acceleration of an object changes with time.

X-axis = Time (t) Y-axis = Acceleration (a)

o S i W 7

(1) Constant Posdwe 2) Zero Acceleration (3) Constant Ne%a’cive
Acceleration el Acceleration (Retardation)

When acceleration remains When acceleration is zero. SINCE 1971

constant and pusiﬂve. Exa.mp[e.: Example: R@vﬁ SEMARY

Exﬂ.m l,e.‘ ® APP[HLHS br‘akes tt} CAREER ACADEMY
= Q. movi.ng car. AL

¢ Car moving with o i
constant velocity. —— BE=8%

e A car increases its
velacﬁ:g uni‘Formlg.

Constant positive acceleration A Acceleration A Acceleration
QA Acceleration remains constant with time.
34 0 > Time
2 T 1 1 [ I |
b 20 LW L Tl I r W Rr —
[ I [ [ I > Tima —
t - 1 t > T
0 l ; 3 i . Time (t)
IMEOT‘tﬂ.ht Poi.n’t. ImEnrtant Puin‘[: ImEnr’can’c Pnlnf
& Grapi\ is a horizontal line above the time axis. o Gmph lies on the time axis. e Horizontal line below time axis.
C Velncitg increases un[Furmlg. p Ly ® Velociig remains constant. ® Vgluci_fs decreases uni‘Furmlg. y
J

i SLOPE OF ACCELERATION-TIME GRAPH i

> [ Slope = 22 | <




-| VELOCITY-TIME GRAPH |z

I Constant Velocity ]

Ve.locity
(v)

® Horizontal line.

e Acceleration = O
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Time (t)

[ Uniform Accelemtion]

Time (t)

o S’craig ht line

sloping upward.

!
I
I
|
!
I
|
|
|
I
|
|
I
|
I
!
|
I

wniform Retardaﬁonj

Velocity
(v)

Time (t)
® Straight line

sloping downward.

SLOPE OF VELOCITY-TIME GRAPH

Slo pe = Acceleration

e

;

Slope = =¥
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{ AREA UNDER VELOCITY-TIME GRAPHE
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= { MOST IMPORTANT BOARD QUESTION | =  ReSEMARY

Velocity
(v)

S S

Area under V-T
graph 9ives

displacement.

Area under graph

Displacement
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[ 14. UNIFORM CIRCULAR MOTION|
Definition

13. MOTION IN A PLANE ]

Motion occurring in two dimensions.

”~

= Examples =

Motion in a circular pa{:h
with constant speed.
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® Ceiling fan N

® M&TFH ” 90 = I"OU.HCI.
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> (IMPORTANT FACT
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o Speed remains constant.

o Veloci’cg changes con’cinuouslg
because direction changes.

Acceleration # O

Even when speed is constant.




- | ONE REVOLUTION E
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Distance travelled:

Displacement = 1
after one comBle{:e

revolution.
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