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Example 1. A body travels in a semicircular path of radius 10 m starting its motion from
point 'A’to point 'B’. Calculate the distance and displacement.
Solution : Total distance travelled by body, S =7
Given, r=3.14,R=10m
S=nR

=314

R=10m

A

[4)

=3.14=10m
=3l4m Ans,

Total displacement of body, D=7
Given, R=10m
D=2xR
=2x10m=20m Ans.

15

Example 2. 4 body travels 4 km towards North then he turn to his right and travels another
4 km before coming to rest. Calculate (i) total distance travelled, (i) total displacement.

Solution :
A 4km «B

4km displacement

wse 0| *E

LN

Total distance travelled =0A+AB
=4km+4km
=8km Ans.
Total displacement =0B
OB = Joa' -0

= Juy -

.
=,

(LA L]

Ans

I
L
=
L
~
3
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Example : What will be the speed of body in m/s and km/hr if it travels 40 kms
in5hrs?
Solution : Distance (s) =40 km
Time (1) = 5 hrs.
Total distance
Total ime

Speed (in km / hr) =

~ 40km
S5hrs

= 8 km/hr Ans.

Speed (in m/s) =7
40 km = 40 = 1000 m = 40,000 m
5 hrs = 5 x 60 x 60 sec.
_ 401000 m
© 5x60x60s

_H[lm
i6s

=2, /s .
118 2.22 m/s Ans
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Example 1 : During first half of a journey by a body it travel with a speed of
40 km/hr and in the next half it travels with a speed of 20 km/hr. Calculate the

average speed of the whole journey.

118
Solution : Speed during first half (v,) = 40 km/hr
Speed during second half (v,) = 20 km/hr

+ W,

"
Average speed = 'T

40

+

—

20 60
2

b

= 30 km/hr

Average speed by an object (body) = 30 km/hr. Ans.

Example 2 : A car travels 20 km in first hour, 40 km in second hour and 30 km
in third hour. Calculate the average speed of the train.

Solution : Speed in Ist hour = 20 km/hr, Distance travelled during 15t hr = 1= 20= 20 km
Speed in lind hour = 40 km/hr, Distance travelled during 2nd he = | =40= 40 km
Speed in Hlrd hour = 30 km/hr, Distance travelled during 3rd hr = 1= 30= 30 km
Total distance travelled
Total time taken

Average speed =

20440430 90 20+40+30

3 3 l+1+1
= 30 km/hr Ans.
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Example 1 : A car speed increases from 40 km/hr to 60 km/hr in 5 sec. Calculate

the acceleration of car.

Deacceleration
Soluti uzﬂlﬂ'km:flﬂ Szlﬂﬂ_u“” r
olution : hr 8 g 1L ms
. 60km 60x5 150 16.66 ms!
hr 18 9 I
a=" /=5 sec.
V=i
u:
!
__lﬁ.ﬁﬁ—ll.ll
N 5
_5:55
5
=1.11 ms* Ans.

Example 2. 4 car travelling with a speed of 20 km/hr comes into rest in 0.5 hrs.
What will be the value of its retardation ?

Solution :

v =0 km/hr
1 =20 km/hr
r =0.5 hrs

Retardation, a” =7

Get More Learning Materials Here :

V=i

u —3
!
S 0-20
0.5
200
s
= — 40 kmv/hr? Ans.
121
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Graphical Representation of Equation
(i) Distance-Time Graph : s/ graph :

(a) s/ graph for uniform motion :

" Straight line

s1S: o T Reprcsents unifom
- g speed unit zero accleration
B o
F. : {. .\ - .
| =¥,
—t .
T Y-

(b) s/ graph for non-uniform motion :

s[/ %]//

—_—
T
Continuous increase in slope Continuous decrease in slope
of curve indicales accelerated of curve indicates decelerate
non=uniform motion non=tiniform motion

(c) s/t graph for a body at rest :

! Continuous decrease in slope
of curve indicales deaccelerate
S, S, non-uniform motion.
1]
S|
(6 !
0O ="
§, =8
py=-2__1
But, s,=s5,
0
V=
1, =1, Or v=0
122
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(i)

Velocity-Time Graph : v/ graph :

(a) v/t graph for uniform motion :

Vl V: &
t[ Al B
v
¢ l distance (s) = AC x CD
1 ib
O CT—-D - = area of rectangle
v, =V, ABCD
ol =
I, =1,

1, =1, Or a=0

(b) v/t graph for non-uniform motion :

(A) v/ graph for accelerated (uniform) motion :

v, A
v .
y| —— Gl B
| t
O p— -
T
Vo, —V
ia=-—= '
I‘:_r _'fl

In uniformly accelerated motion, there will be equal increase in velocity

in equal interval of time throughout the motion of body.

123
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(B)

v/t graph for accelerated (non-uniform) motion :

\' ]
Y
Vv, / i"
T V, -
V g
.-"/1-""’:
| . .
1 t L
Here if, fy—=t =t,—1
Thcn. 'I-': — 'I'I £ ’l-'] -_ 1-'3
l-": —'I-"I + I"! - 'L':
=1, -1,
Or
Or a,=da,
(C)  wigraph for decelerated (uniform) motion :
a'|
oY
v NG
¥ ¥
)
TR . .
h, L L
T—=
Here, Ve =V SV =V,
If Iy=t, =8 =1,
R I
HThohh o 142/332 v
Then,
Or a’|=a), -
(D)  wi graph for decelerated (non-uniform) motion :
Rm"--.._\_\__‘_&;l
T ™Y,
, t L
T—
Here,
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Equation of Motion (For Uniformly Accelerated Motion)
(i) First Equation
v=u+at
Or Final velocity = Initial velocity + Acceleration x Time

Graphical Derivation :
Suppose a body has initial velocity *u’ (i.e., velocity at time 1 = 0 sec.) at
point ‘A’ and this velocity changes to ‘v’ at point *B” in *1" secs. i.e., final velocity

will be *v'.
125

#

Y il

e

e
UK
A

ity —»

D

Veloc

u

0 iC 2
() sec  s¢c

Time —
For such a body there will be an acceleration.

Change in velocity

a=

Change in time

OB-0A v-u
a= =

0C-0 (-0
a=tTt
Or !
Or v=u+at
(i) Second Equation
5 = ut + Yaat®
Distance travelled by object = Area of OABC (trapezium)
= Area of OADC (rectangle) +
Area of AABD

=0AxAD+ % x AD xBD
=uxt+Vaxtx(v—u)

=ut+axtxat

f

( — =“} so [v-u = at]

s =ut+ Yaat
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R, Chapter - 8

Motion

CONCEPT MAPPING
Physical State

l

Rest - > Motion
(No change in potion) (change in potion)

Uniform Motion Non-uniform Motion Linear Motion Circulatory Motion

v v v v
Equal distance Unequal  distance Straught line path Circulatory path
travelled in equal travelled in equal
time intervals, time mllerwls. Distance Displacement
Y
v - v Actual path Shortest distance
travelled by a between Initial and
Accﬂen:red Motion Deaccelerated Motion body final position
Increase in motion with time Decrease in motion with time Speed Velocity
—t ‘ 3 3
Uniformly ~ Non I.Jnir’grmly y v Distance  trave=  Displacement

Uniformly Non Uniformly  eled in a unit traveled in a unit

Accelerated  Accelerated Deaccelerated  Deaccelerated  time. Unit m's  lime. Unit = m/s

Motion Motion

Motion Motion It is sesiar (Only It is vector (both
Muagnitude) magnitude  and
direction
Equations of Motion
v v v
V=u+a S=Ut+1%ar’ V= U'+2as
b ' '
First Equation Second Equation Third Equation
Where
v = Final velocity t = Time taken
u = Initial velocity s = Dhstance covered

a = Acceleration
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(iii) Third Equation
v = + 2as
s = Area of trapezium OABC
. (OA +BC)x0OC

2
126
_ (u+v}xl
2
s=(u+|-‘ }([r—n ‘

Or 2 ¢ a~
e 145/ 332 -
(=)

5= __;
Or v =2 + as

Example 1. A car starting from rest moves with uniform acceleration of 0.1 ms-
Jor 4 mins. Find the speed and distance travelled.

Solution : u=0ms"' . car is at rest.
a=0.1 ms?
=4 x 60 = 240 sec.
v="7?
From, v=u+al
v=0+0.1 x240
Or v=24ms"' Ans.

Example 2. The brakes applied 1o a car produces deceleration of 6 ms~ in
opposite direction to the motion. If car requires 2 sec. to stop after application of
brakes, calculate distance travelled by the car during this time.

Solution : Deceleration, a = - 6 ms™
Time, 1 = 2 sec.

Distance, s = ?

Final velocity, v =0 ms’' . car comes 1o rest.
Now, v=u+at
Or u=v-al
Or w=0-(-6)x2=12ms"
And, s = ut + Yaar
=12x2+%x(-6) x (2
=24-12=12m Ans,
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QUESTIONS
VERY SHORT ANSWER TYPE QUESTIONS
1. Change the speed 6 m/s into km/hr.
What do speedometer and odometer used for ?
What is the other name of negative acceleration ?

What does the slope of distance-time graph indicate ?

U

What can you say about the motion of a body if its speed-time graph is a
straight line parallel to the time axis ?

Define Motion.
Is distance is a scaler or vector quantity? Why?

Is displacement is a scaler quantity? Why?

0 e =2 oo

Define average speed.

10.  What is difference between speed and velocity?
128

SHORT ANSWER TYPE QUESTIONS

1. A tortoise moves a distance of 100 m in 15 minutes. What is its average
speed in km/hr ?

2. If a bus travelling at 20 m/s is subjected to a steady deceleration of
5 m/s2, how long will it take to come to rest ?

3, What is the difference between uniform linear motion and uniform
circular motion ?

4, Explain why the motion of a body which is moving with constant speed
in a circular path is said to be accelerated.

Define velocity. What is SI unit of velocity?
What is meant by the term acceleration? Write its SI unit.

Write difference between ‘distance’ and ‘displacement’.

e N > W

Under what conditions can a body travel a certain distance and yet its
resultant displacement be zero.

9, Is a uniform circular motion accelerated? Explain.

10.  What type of motion is exhibited by a free falling body & why?
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LONG ANSWER TYPE QUESTIONS
1. Derive the equations v=u + at, s = ut + Y2at* and v* = u* + 2as graphically.

2. What is uniform circular motion ? Give two examples which force is
responsible for that.

3. A car travels 30 kilometers at a uniform speed of 40 km/hr and next 30
km at a uniform speed of 20 km/hr. Find its average speed.

4, (a) Convert a speed of 54 km/hr into m/s.
(b) Change the speed of 6 m/s into km/hr.

(c) A driver decreases the speed of a car from 25 m/s to 10 m/s in
5 seconds. Find the acceleration of car.

5. A scooter acquires a velocity of 36 km/hr in 10 seconds just after the start.
Calculate the acceleration of the scooter.

129

[Hint : change speed in m/s, v = u + at].

A car increase its speed from 20 km/hr to 50 km/min 10 seconds. Fin
acceleration. [Hint : convert km/hr to m/s. v = u + at].

A cyclist goes around a circular path once every 2 minutes. If the ra
of the track is 105 metres. Calculate his speed. [v=$. n%]
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Lo 7]
8. Which type of motion is represented by each one of the following
graphs?

L

— | il —_— — —_—f— —_f —

(a) (b) (c) (d)

Answer of Long Questions :

3. 26.6 km/hr.

4, (@) 15m/s  (b)21.6 km/hr (c)a=-3m/s’
5. a=1ms?

6. a=0.83 m/s’

7. v=355m/s

130
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OBJECTIVE TYPES QUESTIONS

MCQ
1.  The numerical ratin of displacement to distance for a moning object is
(a) equaltoorless than | (b) alwaysequalsto |
(c) always less than | (d) always more than |
2.  Retanlation of a body is expressed in
(a) m (b) ms’
(c) -ms” (d) ms”
3. If the displacement time graph of a particle is parallel to the time axis, the
velocity of the particle is
(a) Unity (b) Infinity
(c) Zero (d) None ofthese
4. Theslope of velocity-time graph gives
(a) the displacement (b) thedistance
(c) the acceleration (d) thespeed
5. Thedistance covered by a bus moving with a speed of 36 Km/hr is 15 min. is
(a) 0.9Km (b) 9Km
(c) 90Km (d) 900Km
6. A body is thrown vertically upward with velocity 'u’ the gracate height 'h' to
which it will rise is, , 1
u U u u
(a) T (b) 'EE (c) ? (d) E_g
7. Match the following :
Columnl Column Il
. p. Constant velocity
A
b
: i' q. Non-uniform speed
c
A
— T r. Body atrest
L
A
c . t. uniform retardation
C

13
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