Morion

* Modon occurs when an object changes jis position with time,

+ When a body covers eqqual distance in equal Interval of time, it s moving with
uniform motion,

« When a body covers unedgual distance in equal interval of dme. it s moving with non-

uniform mation,
Both Distance and Time are important in describing motion.

+ Sometllmes vou know motlon has occurred even U you didn't see bt happen.

& Relative motion: when rwo objects are moving in a plane (either in same directdon or
opposlie] each hove relative motlen with respect to second, .2, o person shidng in a
traim and watching a tree, in this casa tree is stable but is assumed to be moving but
with respect to traln.

Distance va, Displacement

= Distance: How far an object has moved. It has only magnitude without dirsction.

« Displacement: How far and [n what direction an object has moved from 1ts start
position. i.e. the direct distance between intial and Gnal points.

Speed

# Speed = the distance an object ravels in a glven amount of tme
- SFF"EI'I= alialnmow

& S1unit of speed i2 my's

Types of Speed

= Constant speed: speed doesn't change
+« Changing speed: Rlding a bike for 5 km. Take off and Increase speed, slow down up
hill, speed up down hill, stop for stop sign. The trip took you 15 min (25 h)
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Q1 : An artificial satellite is moving in a circular orbit of radius 42250 km, Calculate its speed if it
takes 24 hours to revolve around the earth?

Answer ;
Radius of the circular orbit, = 42250 km
Time taken to revolve around the earth, =24 h

Speed of a circular moving object, v -2

i

_ 2x3.14x42250

>3 =1.105=10" km/h= 3.069 km/s

Hence, the speed of the artificial satellite is 3.069 km/s.

Q2 : An athlete completes one round of a circular track of diameter 200 m in 40 s. What will be the
distance covered and the displacement at the end of 2 minutes 20 s?

Answer ;

Diameter of a circular track, =200 m
Radius of the track, r= %= 100 m

Circumference = 2AfACa€sA-~r= 2AfACa€5A- (100) = 200AFACAEEA- m
In 40 s, the given athlete covers a distance of 200AfAC3€5A- m.

In 1 s, the given athlete covers a distance = 200w m
The athlete runs for 2 minutes 20s =140 s
3 b3
. Total distance covered in 140 5= 'ngx ;' * 140=2200 m
k3
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Q3 : Distinguish between speed and velocity.

Answer ;

Speed

Velocity

Speed Is the distance travelled by an objectin a gi
ven interval of time. It does not have any directio
nr

Velocity is the displacement of an object in a giv
en interval of time. It has a unigue directian,

Speed is given by the relation:

_ Distance travelled

LSpeed =
pe Time taken

Velocity is given by the relation:

Displacemem

Velocity = ——
Time interval

The speed of an object can never be negative. Att
he most, it can become zero. This is because dista
nce travelled can never be negative.

The velocity of an object can be negative, positiv
e, or egual to zero. This is because displacement
can take any of these three values.
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Q5 : What does the odometer of an automaobile measure?

Answer ;

The odometer of an automobile measures the distance covered by an automobile.

06 : What does the path of an object look like when It is in uniform
mation?

Answer :

An object having uniferm maotion has a straight lina path,

Q7 Durlng an experiment, a signal from a spaceship reached the ground statlon in five minutes,
What was the distance of the spaceship from the ground station? The signal travels at the spaed of
light, that is, 3 Af&'Aca,~" 108ms- "1,

Answer ;

Time taken by the signal to reach the ground station from the spaceaship
=5min=5x60=300s

speed of the signal =3 x 108m/s

Distance ravelled
Timetaken

apeed =

. Distance travelled = Speed x Time taken =3 x 108 x300=9x10'"%m

Henee the distance of the spaceship fram the ground stationis 9% 1010m.
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Q11 : What is the nature of the distance - ‘time graphs for uniform and non-uniform mation of an
object?

Answer ;

The distance - ‘time graph for uniform motion of an object is a straight line (as shown In the
following figure).

|
§

4

I
Time ——

The distance - time graph for non-uniform maotion of an object is a curved line (as shown in the
given figure).

4

[Hsfanpe ———— =

Time ————p-
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Q8 : Aballis gently dropped from a height of 20 m. If its velocity increases uniformly at the rate of
10 m s™2, with what velocity will it strike the ground? After what time will it strike the ground?

Answer :

Distance covered by the ball, s==20m
Acceleration, =10 my/s2

Initially, velocity, u= 0 (since the ball was initially at rest)
Final velocity of the ball with which it strikes the ground,v
According to the third equation of motion:

V= 1P+ 2 as

=0+ 2 (10) (20)

v=20 m/s

According to the first equation of motion:

V= u+at

Where,

Time, ttaken by the ball to strike the ground is,
20=0+10(H

=25

Hence, the ball strikes the ground after 2 s with a velocity of 20 m/s.
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