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PHYSICS

Motion in a Straight Line

Part -3
Kinematic Equations of Motion
and Motion Under Gravity

Alok Gaur




Under CSR Support by

©ZIpca | Foundation

A P

OVE RVI EW gL o gyan

1. Instantaneous Velocity and Speed
H ity and Graphs

‘: . Motion Under G

4. Uses of Differential and Integral Calculus in Physics
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v L USING METHOD OF CALCULUS
b
S T dt
_ S
E\"Ju = a(®)] Integrating both sides
Vel =ta - dv = adt
V-U= ak Vv I
= Uy ok jdv:iadt

[V = ajdt
(v -u)=a (t-0)
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dx = Q”@Q’J’L

SJK EQA“U)& dx
e W=

[ - gwﬂ«w at
X-=vdt

2t U\bt)t —~ Q tS:
e \}‘K.-\t_%}* Q’\\t =
S= L_\}(;_Lo&kl }
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[x]s j(u +at)dt




vdv = adx
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Integrating both sides,
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e = DISPLACEMENT COVERED IN
G h
EUDESESY o
n Displacement covered by the object in
- * .l second
R/ Sn=un+1an2(t:n)
AN\ — — 2

Displacement covered in (n - 1) second

an=U(n;_j)+%a(n—1)2(t=n—1)

—

Displacement covered in nt" second
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MOTION UNDER GRAVITY

w- If an object is falling freely under
gravity then acceleration of object is
called acceleration due to gravity 'g’.

w The'value of 'g’
cm/s?

Or 32 feet/s?

[ SE—




©ZIpca | Foundation

wmiﬁionqqa:’f

When an object is thrown vertically
down wards then (a =+ g)
v=u+gt
1
h#&at+-gt’
29
v: €U’ +2gh
If object is thrown vertically upwards
then the motion is said to be

retarded.

(a=-q)
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v=u-gt

1
h=ut-—gt’
29

v’ =u’-2gh
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Special :

w The direction of acceleration due to

gravity is always downwards.
When initial velocityu=0
(upward)
v=0-gt=v=-gt

1 1
h=0--gt* =>h=-—gt*

Zg = Zg

v:=0-2gh=v*=-2gh
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\ﬁ“}]\—‘ UL (downward)
h Ozuli..zg,}q v=0+gt=v=qt

2—3"1:—-“1_ h=0+1 t2:>h=1 tz
- Vi #0+2gh = v* =2gh

S
g l.-(z<) = WHen an object is thrown vertically

2%y
T upwards from down, then for
=5 maximum height.
— 28 M

—_— v =10 d ==
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Then equation of motion
O=u-gt=u=gt

1
h =U@&-—qt?
% 29

ma4a

0=u’-2gh__ = u’=2gh

max
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FREE FALL

-
/ A B o
o V= oh

The force of attraction of the earth
on the object is called the
gravitational force.

Due to this gravitational force,
acceleration is obtained in the
objects which is called acceleration

due to gravity.




©ZIpca | Foundation @ nissiongyan

w Neglecting the resistance produced
due to air, all objects (whatever their
size, weight or composition be) fall
on the surface of earth with same
acceleration. The motion of the
object falling towards the earth from

height h is called free fall.
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GALILEO'S LAW OF ODD NUMBERS

The distance traversed during equal
intervals of time by a body falling from
rest,/stand to one another in the same
ratio as the odd numbers beginning with

unity [Namiely1:3:5:7.......]

________—'

T .2
s=ut+-—qt

29
=0



ler CSR Support by

und nicel 64 n°
©ZIpca | Foundation WHH?SMM(;{J&H




] E T .

5\ ( >saesd_+st OS =0

‘)

S+ S5,

|45:.LJ\

o

g@missiongyan



©ZIpca | Foundation @ nissiongyan

" displacement

As=u+%g(2n-1)

n:OASO=0
= ‘IAS -
7
n= 2As 3g
2
n= 3/_\.5 59
2

SO e ORI R L e s
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STOPPING DISTANCE OF VEHICLES
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STOPPING DISTANCE OF VEHICLES

When brakes are applied to a moving

vehicle the distance it travels before

stopping is called stopping distance.
V2=U?+ Ms

e

At the stopping of the vehicle,

v 0
0 =u? + 2as
Z
el s o (u)?



©ZIpca | Foundation

g@missiongyan

REACTION TIME

When a situation demands our
immediate action it takes some time
before'we really respond.

Reactien time is the time a person takes

to observe, think and act.
1 .2

s=ut+—qt
29

u=0
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LEARNING OUTCOMES g

To study :
« Calculas mathematics
(Integration)

To study :
« Motion under gravity
* Free fall




ASSESSMENT o

The ratio of the distances covered by a
freely falling object in its first and
second is -

|

B\

J3



ASSESSMENT o

Ball thrown upwards with velocity
30m/s. The time taken by the ball to

= come on the ground again is -

9 Al 3s

=29

= ‘, B| 5s T

T 2 X3
9 - &//(—/ RS \(}5
— % S-Q,Q

- D| 8s




©ZIpca | Foundation

5.

wmissimqumf

Deducing relation among the physical

guantities

The method of dimensions can some times
beused to deduce relation among the
physical gdantities.

For this we should know the dependance of
the physical quantity on other quantities
(upto three physical quantities or linearly

independent variables) and consider it.
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Example :
Consider a simple pendulam having a bob
attached to a string, that oscilates under the
action'of the force of gravity. Suppose that
the period©f oscillation of the simple
pendulam depends on it's length (1), mass
of the bob (m) and acceleration due to
gravity (g) derive the expression for it's

time period using method of dimensions.
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Answer :
The dependance of time period T on the
guantities I, g and m as a product may be
Wititten as

TA KI2gP me

Where K is dimensionless constant and a,
b and c are the exponents.
By considering dimensions on both

sides, we have
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[LOMOT] = [L]a [L1T-2]b [m1]c
— La+b T-2b mc
On equating the dimensions on both
5iges, e have
a+b=0
-2b =1
c=0
~1 1

Sothat b=— a=— c=0
P p
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Then T = K [1]%[g] [m]°

o))
g

Actdally K = 2n

T=2:rr\/I
g
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LIMITATIONS OF DIMENSIONAL
EQUATIONS

|

They do not give knowledge that tells
about the quantity being scalar or vector.
By thisanethod those formulae cannot
be derived in which logarithm,
exponents and trigonometric functions

are used also their correctness can not

be tested.
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w In dimensional equations, the
information about pure number and
dimensionless constants in the formulae
of physical quantity can not be obtained
and by the dimensional analysis method
the value of constants can not be

determined.
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w If a physical quantity depends upon
more than three quantities then
relationship cannot be established
petween them because by three
fundamental quantities M,L,T only three

equations can be established.

algele
2C0s0

Example: T=
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LEARNING OUTCOMES
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| LET'S LEARN TOGETHER §

L

Convert unit systems

5

Checking formula or
equation

el

Deducing relation




ASSESSMENT sz

The vander wall's equation for a gas is -

1 {P+%](v—b)=RT

Determine the dimensions of a and b,

9 hence write the S.I. unitsofaand b
i respectively -
9 ? Al [MOLOT3| [MTL2T-2]
B | [MOLOTS] [M'L6T-2]
=

C| [M'LST-2] [MOL3TY]

- D [M2L5T—2] [MOLGTO]
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