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Question 1

Question: (i) Define the following terms:

(a)speed (b) velocity (c) uniform velocity (d) non uniform velocity
(e) acceleration (f) retardation.

(i) Distinguish between:

(a) Speed and Velocity

(b) Uniform acceleration and Variable acceleration

Answer: (@) Speed

Speed is the distance travelled by a body in one second and is measured in metre per second (m s™)
(b) Velocity

Velocity is the distance travelled by a body in a particular direction in unit time

Or

Velocity is defined as the rate of change of displacement. It is measured in metre per second (m s™)
(c) Uniform Velocity

A body is said to travel with uniform velocity if it undergoes equal displacement in equal intervals of time,
however small in a given direction

(d) Non-uniform Velocity

A body is said to be moving with non-uniform or variable velocity if

e it covers unequal distances in equal intervals of time or
o it covers equal distances in unequal intervals of time or
« it covers equal distances in equal intervals of time, but its direction is changing.
(e) Acceleration
Acceleration is defined as the rate of change of velocity
Or
Acceleration is the change in velocity in unit time. Its unit is m s
(f) Retardation
Retardation or deceleration is negative acceleration. If the velocity of a body is decreasing then the
acceleration is negative and it is called retardation.
(ii)
(a) Speed and Velocity
Yelocity

It is the distance travelled by a | It is the distance travelled by a body in
body in one second or unit time a particular direction in unit time.

It is a scalar quantity It is a vector quantity.

(b) Uniform acceleration and Variable acceleration

Uniform acceleration Variabhle acceleration

& body has uniform acceleration | Wariable acceleration occurs when
when the wvelocity of the body is | the welocity of the body does not

increasing at the same rate, increase at the same rate.

Example: Example:

acceleration due to gravity. The motion of a vehicle on a busy
road.
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Question 2

Question: Define Displacement.

Answer: Displacement is the distance travelled in a fixed direction.
Or
The shortest distance from the initial position to the final position of the body is called displacement.

Question 3
Question: Calculate the distance covered and displacement of an object following the path as shown in the
figure below.
a)
= _::- =

A r &) B
(b)

h
(c)

4[ h'
11— Origin
h]

Answer: a) ACB is a semicircular path of radius r.
Distance covered = circumference of the hemisphere = pr
displacement = diameter = 2r. (i.e., the shortest distance between A and B)

b) Here the body is thrown vertically up to a height 'h' and the body returns back to the ground level.
Distance =h + h = 2h
Displacement=h-h=0
(-ve to show the change in direction)
(c) In this case the body is thrown vertically up from a height h above the ground.
It travels an additional distance h' and comes back to the ground
distance=h'+h'+h
=h+2ht
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displacement=h'-h*-h=-h
(-ve sign to show change in direction)

Question 4

Question: Convert 1 km/h to m/s.

Answer:  1km=1000m,1h =605 x60s = 3600s
1000m 10m 5m
MmN —00s ~36s " 183
i.e.,

5
1km;’h—T§m/s

Question 5

Question: What is the relationship between the distance (S) and time(t) for a body moving with uniform
velocity(v)?

Answer: S=wt

Question 6

Question: Draw a diagram to show the motion of a body whose speed remains constant but velocity changes
continuously.

Answer:
If a body moves along a circle with uniform speed, though the speed is constant its velocity changes
continuously as the velocity of the body at any point is along the tangent to the circle at that point as shown in
figure.

Question 7

Question: A scooter travels a distance of 600 m in 20 seconds southwards.
(a) What is the speed of the scooter?
(b) What is the velocity of the scooter?

Distance
Answer: (a) Speed = time
_ 600m
~ 20s
=30 m/s

(b) Velocity of the scooter = 30 m/s due south.
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Question 8
Question: Give an example of a body moving with a uniform speed but variable velocity.

Answer: A body moving along the circumference of a circle.
e.g., Revolution of the earth around the sun.

Question 9

Question: A train moving with a uniform speed covers a distance of 1200 m in 20 s. Calculate (i) the velocity
of the train (ii) the time taken to cover 3000 m.

_ 1200
Answer: (i) Velocity 20
=60ms?
_ 3000
(i) Time 60
=50s
Question 10

Question: A body travels from A to B in 10 seconds with a speed of 50 km/h and returns with a speed of 100
km/h in 5 s. Find the average speed. Also find the average velocity for the whole journey.

Answer: Distance from A to B = Speed x time
=50 km/hx10s

= 50x i x 10 metres
18

1250

= "~ metres

9

1250 2500
=" " x2="_""m,
Total distance from A to B both ways 9 9
Total time taken =10+ 5
=15s
_ Total distance

* Average speed ~1otal time
_2500 1

9 15
=185ms*

_ Displacement
Average velocity Time
_ 0
2

=0 km/h
Displacement is zero, because the body has come back to its initial position.
Note :

To convert km/h to m/s, multiply by 5/18 and to convert m/s to km/k, multiply by 18/5
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Question 11

Question: An object covers a distance of 'S" metres in 't' seconds as follows:

S (metres) & 8 20 20 16 10 0
0 2 5 10 12 15 18

Plot a graph, taking 't" on X-axis and 'S' on Y axis.

Answer:
ks tem=Tdecdnd | |
L fasl s -
& T_;Lzo,., | HEE SRR ‘
e L !
| g ;’/ i : i i i i i i i | i i i i j
SEitmEs e ; ; : \ i
il é 3 & s b 7 a 9 1o n 12 13 14 15 s 17 18x' !

: i in second +—~k

Question 12

Question: A car travels a certain distance with a speed of 50 km/h and returns with a speed of 40 km/h.
Calculate the average speed for the whole journey.

Answer: Let the distance = d km
~ Total distance travelled by car = 2d

Time taken to travel d km at 50 km/h = distance
speed
50
Time taken to travel d km at 40 km/h = % h

_4d.4d
" Total time taken S50 40
_ 40d +50d

2000
9d

200

_ Total distance
Total time

Average speed
o 2d

~ 9d/200

_ 400

9
= 44.44 km/h.

Question 13
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Question: An artificial satellite is moving in a circular orbit of radius nearly 42,250 km. Calculate its linear
velocity, if it takes 24 hour to revolve round the earth.

_ Distance travelled

Answer: Linear velocity, v Time taken
2mr

22 42250

X = X 54%60x 60
=3.07 kms™

Question 14

Question: The given figure shows the position of a body at different times. Calculate
(i) the speed of the body as it moves for0to 5 s

(i)5to7s
(ilf)7t0o 9s -
] X-a%is: 1cm =1 Second |
| Y-oxis:1cm =12 melres |
A |
y 4
T sl
L7
S 4
© -+ A B
23
a2
FILTT I AR GRS S T e T T E L
| Time(s) —» | | :: \

Answer: (i) Speed of the body as it moves from 0 to 5 s = Slope of OA
_3=0
5-0
=0.6ms*
(i1) Speed from 5to 7 s = Slope of AB

|
(]

|
(oY

(iii) Speed from7t09s -7
=2ms?

Question 15

Question: Plot a distance-time graph for the given data and calculate
(a) the corresponding physical quantity and,
(b) the distance covered by the car at the end of 2.5 sand 6.5 s.

Time in Seconds 0 1 o 3 4 [ g

Distance in metres 0 10 20 a0 40 EO 60
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Answer:
S i : Distonée-TimeGraph | - | |
7n } i 4 : i | !
| i i R i : |
65 , =
f i i i ale
L0 | | I
e ! axis ~ 2luniis ~ 1is
b ‘ axis - 1unit-10m-
S EREE tE 5= il
ﬁ" 1 40---—&—-—-—-: ————— B --------- ' *
g ISEES I 5 O K
- A
G 1 i I o B e C i : |
=248 ! | | LI T
2 el Ay Ve i EEEEDED
1l sl (A IR 1 Elzhl
: 1 { Fi)
| | i i }
10 I :
5 | [ e E)
| \ 1 "
|  HE i | i | |
| § 3 { 1 } | 3:
4 D N T
’ 1 Timem seconds——-a»

The phy3|cal quantity, WhICh we get from the dlstance -time graph, is speed.

BC 40-30 10
Speed = slope of the graph = e

Speed =10 m/fs

To calculate the distance covered at the end of 2.5 s draw a line vertically up from 2.5 s till it meets the
distance-time graph. From that point draw a line to the y-axis. Check where the line meets. The corresponding
reading on the y-axis gives the distance travelled. Similarly we can find distance covered at the end of 6.5 s.
The distance covered by the car at the end of 2.5 s =25 m

The distance covered by the car at the end of 6.55s=65m

Question 16

Question: What is the nature of the velocity - time graph of a body moving with uniform velocity of 5 m/s.

Answer:

Question 17

Question: A body moving with a velocity of 40 ms™ is brought to rest in 5 seconds. Calculate the retardation.
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Answer: Given, velocity u = 40m/s
v=0
t=5s
Retardation = ?
v - U

Acceleration Tt
0-40
5

2 H -
— 8M /57 (negative acceleration)
. Retardation = 8 m/s®

Question 18

Question: State the three equations of motion.
Answer:

e V=Uu+at
1 .8
S=ut + = at
2
o 12
v -u =2as
(where u = initial velocity, v = final velocity, t = time,
S = displacement and a = acceleration.

Question 19

Question: Write the equation of motion connecting t u, v and a where the symbols have their usual meanings.

Answer: v=u+at

Question 20

Question: Write the equation of motion connecting s, u, v and a where the symbols have their usual
meanings.

2 2
Answer: V¥°-uU®=2aS

Question 21

Question: The distance (S) in metres travelled by a particle is related to time(t) in seconds by the equation of
motion S = 5 t%. What is the initial velocity of the particle?

The second equation of motion is S = ut + 4 at?.
Answer: =

In this case ut=0

S=0+5t°
~ Initial velocity = 0 [because t is not 0]
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Question 22

Question: What conclusions do you draw about the nature of motion of the body from the following velocity-

time graph?
A Yy
it A
v v
t—— bX t—- VX
(a) {b)
Y.-‘L Y.‘.i'.
|
v \'
t e ? X '—.ﬂz. X
(c) (d)

Answer: a) The object is moving with uniform acceleration (since the graph is a straight line. Straight line
graph means change in velocity in equal intervals of time)

b) The object is having zero acceleration (since the object is moving with uniform velocity)

c) The object is moving with negative acceleration or retardation (since the velocity decreases and finally
becomes zero)

d) The object is moving with variable acceleration (since the change in velocity is not equal)

Question 23

Question: State the type of motion represented by each of the following graphs:

d d Wy v
| /

Ve

(i f (i) t iy 1 (v) !
v v ‘V v
oA | l‘\
P el e

N
|/ 5 =
vy (vi) ¢ (viiy 1 (viiy 1

Answer: (i) Body is moving with uniform velocity

(ii) Body is stationary ( at rest )

(ii1) Body is moving with uniform retardation (velocity is decreasing uniformly)
(iv) Body is having variable acceleration
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(v) Body is travelling with a uniform acceleration but not starting from rest
(vi) Body is moving with uniform velocity
(vii) Body is moving with variable acceleration
(viii) Body is moving with variable acceleration

Question 24

Question: The figure below gives the v-t graph of a car. What is the distance covered by the car when it is
moving with a uniform speed of 15 m/s.

Ya
A B
15+
]0 e
v
5 -
E D \C
T T T — X
2 4 6 8
Time in seconds

Answer: The distance covered by the car when it is moving with a uniform speed of 15 m/s = area of the
rectangle ABDE

= lxb = AExDE

=15x4=60m.

Question 25

Question: Figure shows the velocity time graph of the motion of a body.

V (m/s)
&
50
L PR e L E\
\
30+~ - - \

(a) State the type of motion in each of the following cases:

(i) OA

(ii) AB

(iii) CD

(b) What is the maximum velocity reached by the body?

(c) State the interval during which the body is moving with a uniform velocity
(d) Calculate the acceleration in the first 3 seconds.
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(e) Calculate the retardation.
(F) Calculate the distance travelled in the first 5 seconds.

Answer: (a)

(i) OA —uniform acceleration

(i) AB —*constant velocity ( no acceleration )

(iii) CD —*uniform retardation

(b) Maximum velocity attained by the body= 40 m/s.

(c) The body has uniform velocity fromt=3stot=5s.

(d) Acceleration in the first 3 seconds = slope of the line OA
30

= 3

=10 m/s?

(e) Retardation = slope of the line CD

_(40-0)m/s

- {10-7)s

40 o
S XL
2 /

= 1333 m/s?
(f) Distance travelled in the first 5 seconds
= Area of the triangle OAG + Area of the rectangle ABFG

. wa:«so} (30x 2)

=45+ 60
=105m

Question 26
Question: A body travelling with a velocity of 200 ms™ is brought to rest in 10 s. Calculate the retardation.

Answer: u=200m/s
v=u+at
0=200+(ax10)
10a=-200

-200
a= 10

_ -20m/s?

; ~ 2
+ Retardation = 20 m/s% _ye sign shows retardation )

Question 27

Question: A body travelling with a velocity of 120 ms™ accelerates uniformly at the rate of 20 m s?fora
period of 40 s. Calculate the velocity and the distance travelled in 40 s.

Answer: Givenu =120 m/s,
a =20 m/s?

t=40s

Velocity v=u + at
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=120+ (20 x 40)
=120+ 800
v =920 m/s

. ut + l at?
Distance travelled, S = 2

(120 40) + [_; % 20 402]
= 4800 + 16000
S = 20800 m

Question 28

Question: A car starting from rest acquires a velocity of 36 km/h in 5 seconds. Calculate:
(i) its acceleration and (ii) the distance moved by it.

Answer: Initial velocity =0
Final velocity v = 36 km/h
S e

18
=10ms™

_v-u
Acceleration (a) t
_10-0
3

=2ms”
V2 -u? = 2aS

2 2

Ve o= U

2a

Distance = S
1052

T 22

=25m

(i) Acceleration =2 m s

(i1) Distance = 25 m

Question 29

Question: A body moving with an initial velocity of 36 km/h accelerates uniformly at the rate of 5 m/s® for 20
seconds. Calculate the total distance travelled in 20 s and the final velocity.

Answer: u=36 km/h
5

=36x 18=10ms?
a=5m/s
t=20s.

1

S=ut+ 2at?
. 10x20+—;x5x20x20
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=200 + 1000
=1200 m
=1.2km
V=u+at
=10+5x20
=10+ 100
=110 ms*
=396 km/h
Distance travelled = 1.2 km, final velocity = 396 km/h.

Question 30

Question: A car travels at a uniform velocity of 60 m s™ for 10 s and is brought to rest in 5 s. Calculate the
retardation of the car and the distance travelled in 15 s.

Answer: Uniform velocity = 60 m s
Time=10s.
- distance travelled in 10 s = velocity x time
=60x10
=600 m.
v=0,u=60ms" t=5s

v-u

=-12ms?
Retardation = 12 m s
Since V2 - u? = 2aS
0%-60°=2x-12xS

_ 60x 60

2w
The car travels 150 min5s
" Distance travelled in 15 s = (600 + 150)
=750 m.

Question 31

Question: A body starting from rest acquires a velocity of 200 m s™ in 10 seconds. Calculate the acceleration
and the distance travelled by the body in 10 seconds.

Answer: u=0,v=200ms?’ t=10s.
Vo= U
t
_ 200-0
10
=20ms*

L o
S=ut+ = at
2

a:
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1

=0x10+ 2x20Xx 10X 10
=1000 m.
> Acceleration = 20 m s and distance travelled = 1000 m.

Question 32

Question: A body starts with a velocity of 40 m s™ and moves with an acceleration of 10 m s Find the
distance travelled by the body in 15 seconds and the velocity at the end of the 15" second.

Answer: u=40ms?t,a=10ms? t=15s
12
S=ut+ 2
1

=40x15+ 2x10x15x 15

=600 + 1125

=1725m.

v=u+at

=40+ 10x 15

=40+ 150

=190 ms™

Distance = 1725 m.

Velocity at the end of the 15" second = 190 m s

Question 33

Question: Figure represents the velocity - time graph of a lift, whose velocity increases uniformly as it starts
to move. When the lift has achieved a velocity of 10 m s™, this velocity is maintained for a while. Finally the
velocity decreases uniformly until it comes to rest. What is the acceleration of the lift during each stage of
motion?

S
U i /

.,,
O
?{

v

0 5 W B OB % W
fime(s)
_10-0
Answer: (i) Acceleration of the lift in the first 10 seconds 10

=1ms?
(i1) Acceleration of the lift when it is moving with uniform velocity is equal to zero as there is no change in its
speed.
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_0-10
(ii1) Acceleration of the lift in the last five seconds >
=-2ms?
Question 34

Question: Figure represents graphically the velocity of a car moving along a straight road over a period of
100 hours.

(i) How long is the body travelling with a uniform velocity?

(i) Calculate the acceleration along AB and the retardation along BC

(iii) Calculate the distance travelled in the last 40 hours.

A |
] |
30— -+ --t--4=------ i
~ 200
£
E
- A
> 100| - -A W2 0
\_(/ |
50 - - - - :
3 LTS
0 20 40 40 100
t (hr)

Answer: (i)The body is travelling with uniform velocity from A to B i.e.,for 20 h.
(i) Acceleration along AB is zero since velocity is constant.
(50- 100)

Retardation along BC =
20

-0
- 20
= 2.5 km\h?
(iii) Acceleration from C to D
_100-50
40
50 2
— =125
10 kmih
Distance covered in the last 40 hours can be calculated using the equation
1
() o Mt
"3

B 40+%x 1.25 x 40 x 40

= 2000 + 1000

= 3000 km.

Or

Distance covered in the last 40 hours = area of trapezium CDFE

=%X(CE+DF)XEF
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=% x (50 + 100) x 40
Lo B b
Distance covered in the last 40 hours 2
= 3000 km
Question 35

Question: A train undergoes retardation at a constant rate during a period, coming to rest in t seconds. Which
of the following figures represents the displacement of the train?

' N 4 a
\\

d N d|l = o

(@) t—» =) (¢) t—>

(d) t > ’ (e) i

Answer: Graph (d)

Question 36

Website: www.scientiatutorials.in & +91 9864920707 E-mail: scientiatutorials@gmail.com



http://www.scientiatutorials.in/
mailto:scientiatutorials@gmail.com

CLASS: IXNCERT (CBSE) PHYSICS: FOR CLASS 9
MOTION
Question: Which graph represents the motion of a body initially moving with uniform deceleration
(retardation) then a constant speed followed by uniform acceleration?

PAGE : 17

VA VA VA

| \‘
A\ —\V ___ A

5 (5)

VA VA

(d)

-~V
-V

(@) (<)

e A

(e)

Answer: Graph (c)

Question 37

Question: The graph shows how the speed of a car is found to vary with time after starting at a speed of 30
ms™. When is the acceleration of the car maximum?

(i) AB (ii) BC (iii) CD (iv) at D (v) DE

VA VA VA

AN \/

(a) %1 (b) ? (c) ?
VA v
(d) ? (e) ?
Yy =L
Answer: Acceleration of the car when it travels from AtoB= &
120-30 -0
=~~~ =30m s

3
Acceleration of the car when it travels fromB to C = 0, because velocity is constant.
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Acceleration of the car when it travels from C to D

vo—-u
t
_210-120
1
=90 ms™
Acceleration of the car when it travels from D to E is negative.
- Acceleration is maximum from C to D.

Question 38

Question: What do you infer, if the distance-time graph is a straight line?

Answer: The straight line graph indicates that the speed is uniform.

Question 39

Question: A car is moving with a uniform acceleration for the first ten seconds and then it moves with a
uniform velocity of 30 m/s for the next ten seconds. The brakes are applied and the car comes to rest with a
uniform acceleration in 5 seconds. Draw a v-t graph to show the nature of motion. How far does the car travel
after the brakes are applied?

Y
| B
30 §

£ ‘ :

£ ‘ ‘-..\

Z ‘ \

Q \ ‘

Qo

?) | |

> | n

; 1 D, \ C 2
0 10 20 25 "

Answer: Times in seconds -

Here, you have to calculate the distance travelled by the car after the brakes are applied. i.e., the distance
travelled between the time interval 20 s - 25 s.
The area of the shaded part gives the distance travelled.

Distance covered = areaof ABDC = %bh

xDCxBD

P

(25-20)30

M= po] e

x5x 30

=5x15
Distance covered after the application of brakes = 75 m.
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Question 40

Question: Derive the first equation of motion from a v-t graph.

YA
v ¢ B
|
=
(8]
o Uf &
2 A
>
O &
Time —& t D x
Answer:

Graphical Derivation of First Equation

Consider an object moving with a uniform velocity u in a straight line. Let it be given a uniform acceleration a
at time t = 0 when its initial velocity is u. As a result of the acceleration, its velocity increases to v (final
velocity) in time t and S is the distance covered by the object in time t.

The figure shows the velocity-time graph of the motion of the object.

Slope of the v - t graph gives the acceleration of the moving object.

BC wv-u
Thus, acceleration = slope = AB= AC  t-0
v - U
8=
t
v-u=at

v =u + at | equation of motion

Question 41

Question: An electron accelerates in a straight line at 4 x 10"°m/s? in a cathode ray tube. If its initial speed is
2 x 10* m/s what is its speed after 3 x 10° s?

Answer: Acceleration (@) = 4x101%m /s?

Initial velocity (W) =2x10%m /s
Final velocity (v) =?

Time () =3x10°s

Applying v =u + at

v=2x10% + 4% 10° x 3x 107®
=2x10* + 4x3x 10°
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=2x10% + 12x 10*
=10%2+12)
Final “elocity =14x10%m /s

Question 42

Question: Give an expression for the distance covered in the nth second by a body which is initially moving
with a velocity 'u’ and has a constant acceleration ‘a'.

a
RO W
Answer: 2

Question 43

Question: A ball starting from rest slides down an inclined plane of length 10 m with a speed of 10 m/s. What
is the acceleration produced in the ball?

Answer: Initial velocity (u) = 0 (the ball is starting from rest)

Length of the inclined plane = distance covered by the ball =S = 10 m.
Final velocity (v) = 10 m/s.

Acceleration produced in the ball = a

Acceleration is calculated using Il equation of motion

V2 -u?=2aS
102 - 02 =2xax10
100= 204
100
a_

20
Acceleration produced in the ball = 5 m/s%.

Question 44

Question: The diagram given below is the speed-time graph of a particle moving in a straight line. State the
interval during which

(i) There is no acceleration

(ii) there is varying retardation.

(Frm x axis: 1 cm = 10 minutes|

LAy g Y o =20 my/min.
4 i 8 i
31 iR
A
iy f) )
£ a H
| il |
Elaot /| :
} |
8§ / ! }
A | |
| | |
i ! ] ! ] L .C i
o‘ 1 | | | 'x‘

1
10 20 30 40 50

e e~

ity
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Answer: (i) There is no acceleration from the 10" minute to the 30" minute because the speed is constant.

(i) There is varying retardation from the 30™ to the 50™ minute.

Question 45

Question: A stone of mass 2 kg takes 4 s to reach the ground when it is dropped from a tower. What time will
another stone of mass 4 kg, take for the same fall?

Answer: It will also take 4 seconds because acceleration produced in a freely falling body is independent of
its mass.

Question 46

[ x axis: 1.om = 1 second|
LI yoxiss Tiom =1 mgl L

i““'“ A;y ‘i D
i c,/
[ P4
L P

-E 2 gd

e AL

! % 1 /,-’

(11113

! ] et ? R

T Yimie () [ 11|

Answer: Displacement of the body at the end of first second = Area of AOAR

= l x1x 1
2
=05m
Similarly displacement in 2, 3, and 4 seconds is calculated.

. l X2 x 2=2m
Displacement of the body at the end of 2nd second =

L o BB dBim

Displacement of the body at the end of 3rd second = 2

l x4dx 4=8m
Displacement of the body at the end of 4th second = £
Hence, the displacement - time graph will be a curve as shown in figure below.
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[y& T 7T T ] xaks tiem =1 second|
gl Dy diisc Tem® | mete ||
I $ { |
9 | | |
e | { $
|~ 35 ¥ e
53 | S
e

0l ‘ x """"

Ll Time (s et [ L

Question 47

Question: A driver of a car A travelling at a uniform speed of 54 km/h for 10 s applies the brakes and
decelerates uniformly. The car stops in 5 s. Driver of car B going at 36 km/h for 10 s applies the brakes slowly

and stops after 10 seconds. Plot the speed-time graph of both cars and find out which of the two cars travelled
further after the brakes were applied.

Answer: Since the time is given in seconds, the speed is converted to m/s.

54 km/h= 5-4><%3 =15m/s

36 Kirifh =36 138= 10 m/s

y A v

15 Wy 10 Q

E €

£ £

o o

g : |

o ® .

i 4 \C o x o P .
O tinsecs— 10 15 O tinsecs—s 10 20 X

Speed - Time Graph (Car A) Speed - Time Graph (Car B)

Here we have to find out which of the two cars travelled more distance after the brakes were applied. For that
we calculate the area of the shaded part and compare.

Distance covered by car A after the brakes were applied = area of DABC

oy
>

¥« AC x AB =%><5x15

et L 1 IS
o

=37.5m

Sl

Distance covered by car B after the brakes were applied = area of DPQR

Website: www.scientiatutorials.in & +91 9864920707 E-mail: scientiatutorials@gmail.com



http://www.scientiatutorials.in/
mailto:scientiatutorials@gmail.com

CLASS: IX NCERT (CBSE) PHYSICS: FORCLASS 9 PAGE: 23
MOTION

bh

I
| = P

«PR xPQ =%x10x10

100 _s50im

2
Hence car B covers more distance.

gl AV

Question 48

Question: The table below shows the distance travelled by objects A, B and C during each second.

Distance covered by

1 20 20 20
2 20 36 60
3 20 24 100
4 20 30 140
5 20 48 180

(i) Which object is moving with constant speed? Give a reason for your answer.

(i) Which object is moving with constant acceleration? What is the value of this acceleration?
(iii) Which object is moving with an irregular acceleration?

(iv) What is the distance covered by each of the objects A,B and C in 5 seconds?

Answer: (i) Object A is moving with a constant speed because it is covering equal distances (20 cm) in equal
intervals of time (1s).
(i1) Object C is moving with constant acceleration because:-

W 29 20m s™1

in the 1% sec. 1

; @ =60m s 1
2" sec.v=

| Vo= @ - 100m g1
3" sec. 1

" v=ﬂ]=140ms'1
4" sec, 1

" x;r=§]=180ms'1
5" sec. 1

Acceleration is the rate of change of velocity, the velocity is changing at the rate of 40 m s™. Since the rate is
constantly 40 m s acceleration is constant.

(iii) The object B is moving with irregular acceleration

(iv)

Distance covered by the object A in5seconds=20x5=100cm=1m
Distance covered by the object B in 5 seconds = 20 + 36 + 24 + 30 + 48
=158 cm

=158m

Distance covered by the object C in 5 seconds = 20 + 60 + 100 + 140 + 180
=500 cm

=5m.
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Question 49

Questzion: A body starting with a velocity of 60 m s™ moves with an acceleration of
Sms™.

(a) What will be the velocity of the body after 10 seconds?

(b) Calculate the distance travelled during 10 s.

Answer: (a) Given data:

u=60 ms‘l;a=5 ms=2 sL=:1008
Velocity of the body after 10 s = u + at
=60 + (5 x 10)

=60+ 50

v=110mg1

(b) Distance travelled = S

22

_ [1 10+ 60] <10
2

179 4o

S=850m

Question 50

Question: A body starting from rest accelerates uniformly at the rate of 100 m s for 10 seconds. Calculate
the final velocity at the end of 10 seconds and the distance travelled during this interval.

Answer: Final velocity, v=u + at

Given:u=0
-2

a= 100ms

t=10s

L v=0+100x10

=1000 m/s
v =1000 m/s.

Distance travelled, S = ut + %at2

and

= O+—;x100x(10)2

1 100x100
5

S=5000m

Question 51

Question: Figure shows a velocity - time graph of a body starting from rest. Study the graph and answer the
following questions:

(a) Describe the journey along

OA, AB, BC
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(b) Calculate the acceleration during the first 20 seconds.
(c) How long does the body has zero acceleration for?
(d) Calculate the distance travelled during the journey

A

;

—» Yelocity in m/fs

Answer: (a) OA —*Velocity of the body increases at a uniform rate, i.e. the body is moving with positive

acceleration.

AB —Body is moving with uniform velocity, i.e. the body is moving with zero acceleration.

BC — Velocity of the body decreases at a uniform rate, the body is moving with negative acceleration.
change in velocity

(b) Acceleration of the body during the first 20 seconds = time
v-u

200-0
= 20
= 10mg®
(c) The body moves with zero acceleration for 20 seconds i.e., during its journey from A to B.

(d) Distance travelled during the journey = Area of the v-t graph OABC

= Area of the trapezium OABC

= -;- AE(AB + OC)
_ %x 200 (20 + 50)

=100x 70

\ Distance travelled = 7000 m

Question 52

Question: Figure shows the motion of two vehicles near a traffic signal. The car is stopped at the signal. The
light turns green and just as the car starts to accelerate, a jeep passes it moving at a constant speed.

(a) How long does it take the car to reach the same speed as the jeep?

(b) How far has the car travelled from the signal to gain the speed?

(c) At that time how far the jeep travelled from the signal?

(d) Calculate the acceleration of the car in the first 10 seconds?
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(e) What is the constant speed attained by the car?

A Speed (ms'!)

Car

30 i F T
254 ] |
|
|

204 [
[ 1 Jeep

I
|
|
|
I

' [~
T -

. O 10 20 30 40 50 60 (s
Signal

Answer: (a)10s

v-u
(b) Acceleration of the car,a=
15-0
= 10
= 1.5 m/s?
ut + l at?
2

distance travelled, S =
B Zi> x1.5% 107

S=75m
(c) distance travelled by the jeep = speed x time
=15m/s x 10s

=150 m
v=-u

(d) accelerationa=
_ (30-0)m /s

B 20s
a=15m/s’

(e) 30 m/s.

Question 53

(a) What kind of motion is represented by -
(i) AB

(ii) BC

(iii) CD

MOTION

PHYSICS: FOR CLASS 9

Question: The graph shows the relationship between velocity and time for a moving body.
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iV (ms)

300 +

200 -

D

|
|
|
|
|
I
|
|
:
1

1
! .
2 3 4 5  t(s)

(b) Calculate the acceleration along CD.

Answer: (a) (i) AB —*uniform acceleration (not starting from rest)
(i) BC —*constant velocity (no acceleration)
(iii) CD —*uniform retardation.

v-u
(b) accelerationalongCD =t
_ (0-300)m /s

28

acceleration = 150 m/s?
" Retardation = 150 m/s?

Question 54

Question: The following table gives the distance moved by a body against time:

G- 10 | 40 | 90 | 160 250

(a) Plot a distance-time graph and find the distance travelled after 2.5 seconds.
(b) Draw a velocity time graph for the motion of the body in the above questions.

(c) Calculate the acceleration of the body.
(d) Calculate the total distance travelled.
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Answer: (a)

===

PHYSICS: FOR CLASS 9

e

Im]!\mﬁ i

-----

o

SRR

===

i

-
B %ﬁ
I

S A e =

Distance travelled after 2.5s =y, - y;
=250 - 65

=185m

(b)

t(s) 1 2 3| 4 &
A AN 10 | 20 30 40 B0
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538

i

= =

- -

it

-

:

==
s

xxxxx
1

-----

=

i

b b
s =

(c) acceleration of the body = siope of the graph
e b
Xg = X3
_ (45-15m/s
(4.5-1.5)s
-
3 /
a=10m/s*
(d) Total distance travelled = Area of triangle OAB

L KB B
3

'=% x 50ms ! x 5g

_250
2
=125m

Question 55
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Question: Figure below shows the distance - time graph of the motion of the body. Draw a velocity - time

graph.

’-----
O]

Answer:

Question 56

i

ittt

i
L
44 :

it
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Question: Figure below shows the velocity - time graph of the motion of the body. Draw a distance - time
graph.

V(m)
A
100 -
80 -
60
40
20 A

.

807

‘Distance Coveled iy - f i

Answer; [T S =

Question 57

Question: A stone dropped from the top of a tower reaches the ground in 8 seconds ( a = 10 ms™). Calculate
(@) the height of the tower
(b) The distance travelled by the stone in the 8" second.

Answer: Givent=8s

g =10 ms?

u=0

(a) Height of the tower = ?

ut+lat2
S= 2
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)
O+ =gt
h= +2g

—1-x10x82
2

h=320m
(b) Distance travelled by the stone in the 8" second,

1
= U+ —aizt-1
S +2( )

O+—%x10(2x8—1)

L i6xis
>

w1l

=75m

Question 58

Question: A cricket ball is thrown upwards with a velocity of 60 ms™ (a= -10 ms™). Calculate
(@) the time taken by the ball to reach the maximum height.

(b) the maximum height reached by the ball.

(c) the total time taken to return to the ground.

Answer: Given u=60m/s
v=0
a=-10 m/s°.
(@Q)v=u+at
v=60-10xt
0=60- 10t
r- 80
10
=6S

(b) V2 = L,l2 - 29h

2g9hmax = u?

e =
max—2g

_ 60°
2x10
=180m
(c) Total time taken to return to ground =6 + 6
=12s
(time of ascent = time of descent)

Question 59

Question: A cyclist is cycling at a uniform speed of 20 m/s for 30 seconds. He then stops pedalling and comes
to a halt in next 10 s. Draw a velocity time graph and hence find (i) The total distance travelled (ii) The average
retardation.
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T adis: 17em =1 seconds|

YL st T em = imys L

o

||

i——&seconds
Answer: (il
() Total distance travelled = Area of trapezium OABC.

- % «OC (OA + BC)

=éx20(40+30)

=700 m

(i) Average retardation = negative acceleration
V=

8= ——

L

_0-20

10

=-2ms”

" retardation = 2 m s

Question 60
Question: Derive Il and Il equations of motion graphically.

Answer: Second Equation of Motion
Let u be the initial velocity of an object and ‘a’ the acceleration produced in the body. The distance travelled S

in time t is given by the area enclosed by the velocity-time graph for the time interval 0 to t.

YA
v —» B
(v-vu)
= U
o)
@
>
D
o =
Time —» t X

Graphical Derivation of Second Equation
Distance travelled S = area of the trapezium ABDO
= area of rectangle ACDO + area of DABC

1
= 0D x OA + §BCXAC
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= txu+%(v-u)xt
= ut+%(v—u)xt
= txu+é—(v—u)xt

1
=ut+ —lv-u)xt

2v-u)
(v=u + at | egn of motion; v - u = at)
S=ut+=atxt

2

S=ut+ %at2 II equation of motion

Third Equation of Motion
Let 'u’ be the initial velocity of an object and a be the acceleration produced in the body. The distance travelled

'S"in time 't" is given by the area enclosed by the v - t graph.

Y:/.
v B
g‘
Ll C
£ v
o
]
>
o -
Time — D X

Graphical Derivation of Third Equation
S = area of the trapezium OABD.

1
=5by+bsn

. %(om BDRC

= %(u+ vt . (1)

But we know that a= »~ _

OF s Y

a
Substituting the value of t in equation (1) we get,
S=l(u+ vilv - u) 1(v+ u)(v - u)

2 a 2 a
2aS=(v+u) (v-u)
(v + u)(v - u) = 2aS [using the identity a* - b® = (a+b) (a-b)]
V2 - U° = 2aS 111 Equation of Motion

Question 1
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Question: 1 km/h = m/s

Answer: 1

Question 2

Question: The distance (s) in metres travelled by a particle is related to time (t) in seconds by the equation of
motion -S = 10t + 4t°. What is the initial velocity of the body?

1.10 m/s
2.6 m/s
3.4m/s
4.10 m/s°

Answer: 1

Question 3

Question: For the equation - S = 10t + 4t> what is the acceleration of the body?

1.8 m/s®
2.10 m/s®
3. 4 m/s?
4.8 mfs

Answer: 1

Question 4

Question: A body moving along a straight line at 20 m/s decelerates at the rate of 4 m/s%. After 2 seconds its
speed will be equal to
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1.8m/s
2.12m/s
3.16 m/s
4.-12m/s

Answer: 2

Question 5
Question: Give the equation of motion connecting u, v, a and s where the symbols have their usual meaning

l.v=u+at
i
2. S=ut+ —at?
t3
3. V2 -U?=2aS

v - u
4, a=

Answer: 3

Question 6

Question: An object moving with a speed of 5 m/s comes to rest in 10 s, after the brakes are applied. What is
the initial velocity?

1. zero
2.5m/s
3.15m/s
4.50 m/s

Answer: 2

Question 7

Question: A body moving along a straight line at 40 m/s undergoes an acceleration of 4 m/s%. After 10
seconds its speed will be

1.20 m/s
2.28 m/s
3.16 m/s
4.80 m/s
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Answer: 4

Question 8

Question: Sl unit of acceleration is
1L m/s?

2. km /h®

3. cm/s?

4. km /min®

Answer: 1

Question 9
Question: Retardation is

1. negative acceleration
2. positive acceleration
3. uniform acceleration
4. variable acceleration

Answer: 1

Question 10

PHYSICS: FOR CLASS 9
MOTION

Question: When an object is moving with uniform velocity, what is its acceleration?

1. zero

2. uniform

3. non-uniform
4. negative

Answer: 1

Question 11
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Question: In the case of a rectilinear uniform motion, distance-time graph is a

1. parabola
2. straight line
3. curved line
4. rectangle

Answer: 2

Question 12

Question: Speed of 90 km/h when expressed in m/s is .

1.25
2.25

3. 250
4. 90000

Answer: 2

Question 13
Question: When a graph of one quantity versus another results in a straight line, the quantities are .

1. directly proportional

2. constant

3. inversely proportional

4. independent of each other

Answer: 1

Question 14
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Question: What does the following S-t graph indicate?

Y4

"

1. uniform speed
2. body is at rest
3. non-uniform speed
4. variable speed

Answer: 2

Question 15

Question: What do you infer, if S-t graphs of two cyclists meet at a point?

1. They collide

2. They pass each other

3. They are at rest

4. They are starting from rest

Answer: 2

Question 16

Question: Name the physical quantity which we get from a S-t graph.

1. Speed

2. Displacement
3. Distance

4. Time

Answer: 1
Question 17
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Question: What is the Sl unit of speed?

1. km/h
2. m/s

3. m/min
4. km/s

Answer: 2

Question 18

Question: What is the distance covered by a car in 5 h if it is moving with a speed of 35 km/h?

1.175 km
2. 150 km
3.7km

4. 1750 km

Answer: 1

Question 19

Question: The S-t graph for uniform speed is

f—{» X
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Y,
3. s
t—— X
YA
A
4. g
t—a =
Answer: 2

Question 20

PHYSICS: FOR CLASS 9 PAGE : 41
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Question: The average speed of a car which covers half the distance with a speed of 20 m/s and other half
with a speed of 30 m/s in equal intervals of time is

1.25m/s
2.0m/s

3.24 ml/s
4.2.4mls

Answer: 1

Question 21
Question: Displacement is a

1. scalar
2. vector
3. derived
4. linear

Answer: 2

quantity.
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Question 22

Question: km /h? is a unit of

1. velocity

2. speed

3. acceleration
4. distance

Answer: 3

Question 23

Question: The speed-time graph for a particle moving at constant speed is a straight-line to the
time axis.

1. parallel
2. perpendicular
3. aligned
4. inclined

Answer: 1

Question 24

Question: When an object moves in a fixed direction with uniform acceleration, the speed-time graph is a

1. parabola

2. straight line
3. ellipse

4. curve

Answer: 2

Question 25
Question: The area under the speed-time graph gives the

1. distance
2. velocity
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3. time

4. acceleration

Answer: 1

Question 26

Question: A speed of 90 km/h, expressed in cm s is

1.25
2. 2500
3. 300
4.90

Answer: 2

Question 27

Question: When an object of mass 5 kg starts from rest, what is its initial velocity?

1.0
2.-5m/s

variable
"5

4.1 m/s

3

Answer: 1

Question 28

Question: Identify the v- t graph representing uniform velocity.

Y

%
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Y

2. ¥
=
Y.{\
. |
t—» X
Ya'\
.
j-p X
Answer: 2

Question 29

Question: Name the physical quantity that is defined as the rate of change of displacement.

1. velocity

2. acceleration
3. distance

4. speed

Answer: 1

Question 30

Question: An object moves with a constant velocity of 9.8 m/s, its acceleration in m s is
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1. 9.8 m/s?
2. zero
3.0.98 m/s
4. 98 m/s*

Answer: 2

Question 31

Question: In 12 minutes a car whose speed is 35 km/h travels a distance of

1.7 km

2.3.5km
3.14 km
4. 28 km

Answer: 1

Question 32

Question: A body moving along a straight line at 20 m/s undergoes an acceleration of 4 m/s?. After two
seconds its speed will be

1.8 m/s

2.12m/s
3.16 m/s
4,28 m/s

Answer: 4

Question 33

Question: A car increases its speed from 20 km/h to 50 km/h in 10 seconds. Its acceleration is

1. 30 m/s®
2.3 mls°

3. 18 m/s?
4.0.83 m/s*
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Answer: 4

Question 34

Question: When the distance covered by an object is directly proportional to time, it is said to travel with

1. zero velocity

2. constant speed

3. constant acceleration
4. uniform acceleration

Answer: 2

Question 35
Question: Negative acceleration means an object is moving with

1. increasing speed
2. decreasing speed
3. uniform speed
4. constant speed

Answer: 2

Question 36
Question: Motion along a straight line is called motion.

1. rectilinear motion
2. circular motion

3. oscillatory motion
4. parabolic

Answer: 1

Question 37
Question: Distance-time graph is a straight line for motion.

1. variable
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2. non uniform
3. rectilinear
4. circular

Answer: 3

Question 38

Question: A car is moving with a speed of 36 km/h. Its speed in m/s is

1.10
2. 100
3.2
4.1

Answer: 1

Question 39

Question: A car starts from rest and covers a distance of 100 m in one second with uniform acceleration. Its
acceleration is

1. 100 m/s*
2. 50 m/s?

3. 200 m/s*
4. 100 m/s

Answer: 1

Question 40
Question: Which of the following is a vector quantity?

1. area

2. length

3. distance

4. displacement

Answer: 4
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Question 41

Question: The slope of a v-t graph gives

1. acceleration
2. velocity

3. speed

4. distance

Answer: 3

Question 42

Question: The physical quantity describing motion and whose measure is the product of distance travelled
and the time taken to travel that distance is

1. speed

2. mass

3. weight

4. displacement

Answer: 1

Question 43

Question: If you are travelling with a velocity of 25 m/s, how long will you take to travel 700 m?

1.25s
2.28s
3. 25 min
4,28s

Answer: 2

Question 44
Question: Name the instrument used to measure instantaneous speed of a vehicle.

1. accelerator
2. speedometer
3. ammeter
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4. multimeter

Answer: 2

Question 45

Question: A body covers a distance S in time t. What is its speed?

1. Sih
2.1/S
3.Sxt
4. Zero

Answer: 1

Website: www.scientiatutorials.in & +91 9864920707 E-mail: scientiatutorials@gmail.com



http://www.scientiatutorials.in/
mailto:scientiatutorials@gmail.com

