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_» 1. Understanding motion

« Rest and motion
» Distance & displacement
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» Speed & Velocity
« Accelergtion

\
motion
’% -time graph
Velocity-time graph

.. 8. Equations of motion

« First equation

« Second equation

« Third equation

" 4. Motion in 2D

« Uniform Circular Motion
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/—C 1. Understanding Motion ﬁ@

[H Rest and Motion

[ " Rest

Q « Rest is when position of
E an object doesn’'t change

A w.r.t the observer

, A °
o |
Wtion

« Motion is when position of

an object changes w.rigthe =
observer , . %ﬁ%\

[. Frame of y - State of motion or rest

reference depends on the observer

Outside view

Inside view

| I B | | I |

ui i %

\- Passengers are in motion * Passengers are at rest /
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1.2 Distance and Displacement

Distance | \\ Displacement
« The complete length of, “ ', < “bDisplacement is the
the path between any shortest/minimum
two points is called length between any two
distance ’ points
AB + BC + CD + DE%EF AF

« Distance has magnitude | -+ Displacement has both

lbut no direction magnitude and direction
Scalar quantity Vector quantity
« Distance can be only « Displacement can be

positive positive, negative, zero



C 1.3 Speed and Velocity D

lt - Speed

« Speed is the rate of change of 4
distance. 2y

 Slunit. m/s

Taotal distance
» Average Speed =

Total time

« Scalar quantity — Only magnitude

I . Velocity

« Velocity is rate of change of
displacement

« Slunit: m/s

Total displacement

« Average Velocity =

Total time

« Vector quantity — Both magnitude and direction
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Ome—-==-> 2seC e+ —-—=—=—=3Me—-=-—-+»2seCe=-===3» 10m
- When object travels equal cesin

equal intervals of time N\

« Speedis constcm:c\

oo J@@\ ,!@@5

OMe===» 2seC e ==>3Me=-=-——~— > 2seCe —===>10m

- When object travels unequal distances in
equal intervals of time

« Speed is changing

\_
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Acceleration of

ange of velocity

Sl unit;
Change in velocity
Acceleration

Time

V-u
t

G:

[. Positive AccelerotionJ

[. Negative Acoelerotioa

* Increase in velocity

\ with time

Decrease in velocity
with time

Y




d, —dy
t, — 14

Slope =

distance

Slope =

time

‘Slope (m) of the distance — time graph gives speecy

7
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/—<2.2 Displacement-Time Graph B

A . o O
® Slope is positive:
Velocity is constant
I and increasing
I 1
5 A\ ® Slope is zero:
g - ‘ Velocity is zero
o £
O —
a \
a | eSlope is negative:
Velocity is constant
i ] and decreasing.
0 Time (s) — \

Slope of distance<tim
negative. Durin tio
elther e Con an
decreoses

groph can never be
distance covered will
will increase but it never

The slope of the displacement — time graph
represents of an object.




9 Zero slope
8 ®
0 7 :
E 5 .Negotlve
:; - / \\ slope
384
® 3
>
2|/
1 1/
0 1 2 5 6 7 8 9
Time (s
) ()
change in velocity (Av)
Slope = = acceleration (m/s?)

change in time (At)

Slope is zero = zero acceleration

Slope is negative = Negative acceleration

Slope is positive = Positive accelera

tion

Y
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Velocity (ms™)

@)

. @4 y

* Area under v-t graph gives
displacement
Displacement

* Velocity(v)= —




Initial velocity

Acceleration

. Time taken

Slope of v-t gr gives us acceleration a

Change in velocity

Slope (a) =
pe () Time taken
vV —Uu
= T
‘ V=u+at|
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3.2 Second Equation of Motion
N R

A
‘B v | Final velocity
A S SR L B R - -
P : u | Initial velocity
\-E/ ............................ i. )
> a  Acceleration
‘6 .................. i. _
®) : S :
O u : ~ 'S | Displacement
> AT, ! | il
\_/JTime taken
@

Time (s) LD /

Area (8)= (0D x DC) + (2 x BC x AC)

Area (s) = (uxt) + %x(v—u)xt

We knowv =u+ator, v-u=at

By substituting v-u = at,

1 2
we get, s=ut+§ at




Velocity (ms™)

O

v | Final velocity

u | Initial velocity

a | Acceleration

S | Displacement

Time taken

Time (s)
s = Area u %apezium OABD

1
S = E(Su parallel sides)(Height)

S = %(v+u)(t)

We know v = u+at or t= (v-u)/t

S = %(v+u) (v-w) m) 2as = v¢ — u?

a

v =u’+ 2as




Speed is constant

locity changes
\

Uniform Ci r motion is
an accelerated motion.

Velocity is directed

tangentially at all points.

Speed = v =

2T1Tr

T




SPEED

Total distance
Average Speed =

Total time

VELOCITY

. Total displacement
Average City =
Total time

ACC TION

Change in velocity

Acceleration =
Time

EQUATIONS OF MOTION

v=u+at | | s=ut+%at2

| vZ=u?+ 2as |






