Motion



Introduction

A Some objects are at rest, and some are in motion.

AAtoms, molecules, planets, stars, galaxies are all in
motion. - T

A Some motions can be perceived and some cannot ——
be perceived. '
A Day and night; change in season, etc. is because of
motion of earth.

A An obtje(_:t may appear to be moving for one person
and stationary for some other person.
A Most motions are_complex:

- / - - -
A Linear motion, circular motion
A Rotational motion, vibrational motion.

A Combination of above motions. —

AIn this chapter we will be discussing about linear

motion and circular motion.
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POSITION

* Suppose four a,b,c,d are seating in a
row equidistant from their neighbors
from left to right as shown

* Position of b with respect to

Pt 11 * ais immediate right

* cis immediate left

* dis second to the left

2 ® c d * Thus position 1s relative which varies
according to the reference point.

—

Left to right
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Relative and Absolute Position v-{~ene pad vefevy eI

~ In the figure position of B with respect to A is AB in
/& East
. Respect to C is CB North East.
—= + North

* Thus position of a particular point can vary with

@ different points
= /7 ~ I?\»S O\Jue, * This is known as Relative Position .
? .

0 3 l;'\ * But in order to consider all points in one frame we
< @ ~— : need to consider one point as a absolute referral
west / st point an position of all other points with respect to

that point will be their

Absolute Position.
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For example consider O as a absolute point then
position of all other points with respect to O will be
their absolute position for B is OB in North East.
Similarly A is OA North West and So On.
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Note :- 1. We Can take any point as absolute according to our convenience.
2. Direction as well as distance both is required to know ones position.



Reference Point

A A Reference Pointis used to describe the location of an object. An object can be referred
through many reference points:

Origin
A The reference point that is used to describe the absolute position of an object is
calledOrigin .

Example

Aa nemc;eﬁ_?ht IS opening shortly at a distance of 5 km north from_my house. Here, the
house is the reference point that is used for describing where the restaurant is located.



Illustrative Problem

North

West 0 ' gast

* Questions:

1
2
3.
4

What is the position of E with respect to D?
What is the position of O with respect to B?
What is the position of B with respect to E?

Find the absolute position of all points Considering O as absolute
point? ( O”“f‘">

Find the absolute position of all points considering A as absolute
Point?




Concept of Rest and Motion p

ARest:A body is said to be in rest if its position 0
does not varywrt a given referral point as time
passes. w-v.d-

AMotion: A body is said to be in motion if there is a A
continuous change in its positiamt a given o
referral point as time passes. ¢ - - - - e---

AConcept of rest and motion is related to change.in - ¢ A 1o w
positionwrt reference point. , .

A So, a single object can be at rest or motion at same
time wrt different referral points. '

Alf we consider a single object as a referencel'p_oint ! Yo tum |4s
and consider It at rest. Any object whose position / 0 kwm ™.

IS not changing with timavrt to that referral B
object is at rest and If position is changing then it - -
IS In motion. . e

ATo describe most of the motion on earth we 40 knlts Mokult.
consider earth as at rest.



Direction of
passenger’'s motion

Relative motion

Ekademy



Scalers and Vectors g b
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A scalar quantity W A vector quantity has

only magnitude: magnitude and direction.
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Motion along a Straight Line



DistanceJ) (Sesev)

The total path length covered by an object between two endpoints.
Distance is a numerical quantity

We do not mention the direction in which an object
IS travelling while mentioning about the distance
covered by that object.
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Displacement Veckoy

The shortest possible distance between the initial and
final position of an object is called Displacement

Displacement depends upon the direction in which the
object is travelling

Displacement is denoted by O'x

lo'x= X;O Lg | X
0\ JAS

Where, Lr RO

X, = Final position on the object & Total Displacement = Final Position - Initial Position

Xp = Initial position of the object ,%
1 .
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Zero Displacement

When the first and last positions of an object are same,
the displacement is zero.

G
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Negative and_Pasitive Displacement

Here, displacement of object B is negative

OB a B7712=275
A negative sign indicates opposite direction here.

Also, displacement of object A is positive
OA Ar A720=7
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llustrative Examples:

Distance D

In the figure there can be various paths, but the
shortest path denotes actual change in position from
Initial point A to final point B which we call as

displacement.
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Illustrative Example:

If path taken between A and B
is through arc it is

.

A B Displacement is
i = 2r

—

e

Suppose a boy running on the track, he starts from A and after completing one round his
distance is 27rr

But his position remains same thus displacement is zero.



Distance vs Displacement

Distance Displacement

Displacement does noprovide the
complete detalls of the path taken b
the object

Displacement can be positive,
negative or zero

It is a scalar quantity It is a vector quantity

The distance between two points maDisplacement between two points Is
not be unique always unique

Distance provides the complete deta
of the path taken by the object

Distance Is always positive



Time U L

ADuration of an event

AExpressed in secohﬂa;n;+>

AMost physical phenomenow oddime.
Alt is a scalar quantity

{Oox (0 = 3660 s 14
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Uniform and Noruniform Motion

_ — e Non-Uniform Motion [
AWhen an object travels equal RS e @
distances in equal intervals of Ny
the object Iis said to have a un=a e e e —l B
2 - T ; - s |

AWnhen an object covers unequ:
distances in equal intervals of
IS said to be in-narform motio

ATo describe rate of mot|0$pﬂve
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Speed . D re o
P S - (D'chmae - é
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Alt is Rate of change of distance Time )
ADistance travelled by object per unit time. 6 - ¥ o=
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Average Speed ) e | (L)%
[ [halt T Ve [kt

If the motion of the object4snimnm then
we calculate the average speed to sigrﬁw&u Hkn = Yooo v

rate of motion of that object. / T 1 (2w
Total Distance Travelled ¥ §F wnn — i '(\ v /7*
Average Speed = :
P Total Time taken ‘ i __L_ L ‘L ———

For Example , If an object travels 10m in 3 seconds and
12m in /7 'seconds. Then its average speed would be:

Total distance travelled =10 m + 12 m = 22m

Total Time taken =3s + 7s = 10s

Average speed = 22/10 = 2.2 m/s



ILnstantaneous Speed

Y& o

ASpeed at a particu@ Instance of time Is
called instantaneous speed.

Odometer
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ARate of change of displacement is velocity Velocity = +2 mis
—_—

start

Alt is a vector quantity. on
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AHere the direction of motion is specified. 7= = - - - - = - - - - - - =

. o ] Time: 0.0s Meaning: +2 meters every second
AVelocity can be positive or negative.
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Average Velocity ST

Entire Trip

A For nomniform motion in a given line, average veloc Average Velocity = 3.5 m/s Right
calculated in the same way as done in average spe Now

' ' : Instant Velocity = 0.0 m/
Average velocity = Total displacement/Total ti nstantaneous Velocity = 0.0 m/s

A For uniformly changing velocity, the average vel
calculated as follows :

Average velocity = (Initial velocity + Final velocity)/2\ Time: 0.0s
V. = (u +v)/2

average

FPEFFFFRR R PP FFF

LA _ _

Iea b ve‘tu&]: u Mﬁ [‘

Xw.ﬁ vJ.ut]‘- ¢




Q. What will be the speed oj\?ody In rhrsfainolidkrals 40 km inr§?

Kmle — wis
Sped d= Yol \ | (%) \
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