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1. Match the first column with appropriate entries in the second and third columns and
remake the table.

S.No. | Column 1 Column 2 Column 3
1 Negative | The velocity of the ob- A car, initially at rest
acceleration | ject remains constant | reaches a velocity of 50 km/hr in 10 seconds
2 Positive The velocity of A vehicle is moving with a
acceleration | the object decreases velocity of 25 m/s
3 Zero The velocity of the A vehicle moving with the velocity of
acceleration object increases 10 m/s, stops after 5 seconds.

2. Clarify the differences

A. Distance and displacement

Answer:

Distance

Displacement
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(i) Distance is the length of the
actual path travelled by an object.
(ii) It is a scalar quantity.

(iii) It is either equal to or greater
than displacement.

(iv) Distance travelled is always
positive.

(i) Displacement is the minimum distance
between the starting and finishing points.
(ii) It is a vector quantity.

(iii) It is either equal to or less than
distance.

(iv) Displacement may be positive or
negative or zero.

B. Uniform and non-uniform motion.

Answer:

Uniform motion

(i) If an object covers equal distances
in equal intervals of time it is said to
be in uniform motion.

(i) Distance — time graph for uniform
motion is a straight line.

(iii) In uniform motion, acceleration is
zero.

3. Complete the following table.

Non-uniform motion

(i) If an object moves unequal
distances in equal intervals of time, its
motion is said to be nonuniform.

(i) Distance — time graph for
non-uniform motion is not a straight
line.

(iii) In non-uniform motion acceleration
iS non-zero.
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u (m/s) a(m/s?) t (sec) v=u+ at(m/s)
2 4 3 =
= 5 2 20
u (m/s) a(m/s?) t (sec) 1
s=ut+ — at’(m)
2
5 12 3 =
7 = 4 02
u(m/s) a (m/s?) s (m) vi=u? + 2as (m/s)?
4 3 - 8
= 5 3.4 10

4. Complete the sentences and explain them.

a. The minimum distance between the start and finish points of the motion of an object is called
the ........... of the object.

b. Decelerationis ...............ccoeeiinnn. acceleration

c. When an object is in uniform circular motion, its ............................ changes at every point.
d. During collision .............c.ccoooiene. remains constant.

e. The working of a rocket depends on Newton’s ............................ law of motion.

5. Give scientific reasons.
a. When an object falls freely to the ground, its acceleration is uniform.
Answer:

e When the body falls freely to the ground, there are equal changes in velocity of the body
in equal intervals of time.
e Thus the acceleration of the body is constant, and it possesses uniform acceleration.

b. Even though the magnitudes of action force and reaction force are equal and their
directions are opposite, their effects do not get cancelled.
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Answer:

Action and reaction forces act on different bodies.

They don’t act on the same body, hence they cannot cancel each other’s effect.

Hence, even though the magnitudes of action force and reaction force are equal, they do
not cancel each other.

c. It is easier to stop a tennis ball as compared to a cricket ball, when both are traveling
with the same velocity.

Answer:

Momentum of an object depends on its mass as well as its velocity.

Cricket ball is heavier than a tennis ball. Although they are thrown with the same velocity,
cricket ball has more momentum than a tennis ball.

The force required to stop a cricket ball is more than a tennis ball.

Hence it is easier to stop a tennis ball than a cricket ball moving with same velocity.

d. The velocity of an object at rest is considered to be uniform.
Answer:

e When a body is at rest there is no change in velocity.
e Abody with constant velocity is said to be in uniform motion.
e Hence, the state of rest is an example of uniform motion.

6. Take 5 examples from your surroundings and give an explanation based on Newton’s
laws of motion.

7. Solve the following examples.

a) An object moves 18 m in the first 3 s, 22 m in the next 3 s and 14 m in the last 3 s. What
is its average speed? (Ans: 6 m/s)

Answer:

Given:

Total distance (d) =18 + 22 + 14 =54 m
Total time taken (t) =3+ 3 + 3 =9 sec
To find:

h Jiwww.in
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Average speed = ?

Formula: Total dist d
o istance covere

Average speed Total time taken
Solution : .

_ Total distance covered
Average speed = Total time taken

_ 5

9
= 6m/s

The object moves with an average speed of 6 m/s.

b) An object of mass 16 kg is moving with an acceleration of 3 m/s2. Calculate the applied
force. If the same force is applied on an object of mass 24 kg, how much will be the
acceleration? (Ans: 48 N, 2 m/s?)

Answer:
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Given :
Mass of 1* body (m,) =16 kg
Acceleration of 1% body (a,) = 3 m/s’
Mass of 2" body (m,) =24 kg
To find :
Force on 1* body (F)) =?
Acceleration of 2™ body (a,) =7
Formula:
F=m=xa
Solution :
F =m xa
F,=16x3
F =48 N
F,=m,xa,

F

E]

a2=

3

Rl & 2

a,

a,=2m/s*
The force acting on the 1 body is 48 N and the acceleration of the 2” body is 2 m/s?

c) A bullet having a mass of 10 g and moving with a speed of 1.5 m/s, penetrates a thick
wooden plank of mass 90 g. The plank was initially at rest. The bullet gets embedded in
the plank and both move together. Determine their velocity. (Ans: 0.15 m/s)

Answer:
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Given :

Mass of bullet (m,) = 10g = % kg
90

Mass of plank (m,) =90g = 60 kg

Initial velocity of bullet (u ) = 1.5 m/s
Initial velocity of plank (u,) =0 m/s
To find : Common velocity
Formula: m u +mu,=mv +myv,
Solution: v, =v,=v

m,u, + m,u, =m,V, + ]."I'II"i.-'r1

10 x],5+ 90 ><I[]|= 10 w V|4 90 v
1000 1000 1000 1000

15 10 90
—— 40 =V |[—+——
1000 1000 1000
15 _ (100
1000 | 1000
15=vx 100
_ 15
100
v=0.15m/s

The plank embedded with the bullet moves with a velocity of 0.15 m/s.

d) A person swims 100 m in the first 40 s, 80 m in the next 40 s and 45 m in the last 20 s.
What is the average speed? (Ans: 2.25 m/s?)

Answer:
Given:

Total distance (d) = 100 + 80 + 45 =225 m
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Total time taken (t) = 40 + 40 + 20 = 100 sec
To find:

Average speed =?

Formula:

Total distance covered
Total time taken

Average speed

Solution :
otition Total distance covered

Total time taken
225

100
2.25 m/s

Average speed =

The person swims with an average speed of 2.25 m/s.
(i) Who will take less time to reach the school and why?
Answer:

Prashant will take less time as the path followed by him is the shortest.

(2) (a)

A

Distance and displacement

(a) Every morning, Swaralee walks round the edge of a circular field having a radius of
100 m. As shown in figure (a), if she starts from the point A and takes one round, how
much distance has she walked and what is her displacement?

Answer:
Radius (r) =100 m
Distance covered = Circumference of the circle

=2nr
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=2x3.14x100
=628 m
Displacement = 0 m (Shortest distance between initial and final position is zero)

(b) If a car, starting from point P, goes to point Q (see figure 1.9) and then returns to point
P, how much distance has it travelled and what is its displacement?

r 360 metres Q

(b)

Location of the school and houses

Answer:

Distance covered = PQ + QP

=360 + 360

=720 m

Displacement = 0 m (The shortest distance between initial and final position is zero)
(A) Choose and write the correct option:

Question 1

The displacement that occurs in unit time is called ................. .
(a) displacement

(b) distance

(c) velocity

(d) acceleration

Answer:

(c) velocity
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Question 2

The unit of velocity in the Sl systemiis ................. .
(a) cm/s

(b) rn/s?

(c) um/s?

(d) rn/s

Answer:

(d) m/s

Question 3

v2 = u? + 2as is the relation between and ................. .
(a) speed and velocity

(b) distance and acceleration

(c) displacement and velocity

(d) speed and distance

Answer:

(c) displacement and velocity

Question 4.

................. is the relation between displacement and time.
(@)v=u+at

(b) v? = u?+ 2as

(c) s = ut + 1/2 at?

(d)v=u+2as
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Answer:
(c) s = ut + 1/2 at?
Question 5.

The force necessary to cause an acceleration of 1 m/s? in an object of mass 1 kg is called

(a) 1 dyne
(b) 1 m/s

(c) 1 Newton
(d)1cm/s
Answer:

(c) 1 Newton.
Question 6.

Even if the displacement of an object is zero, the actual distance traversed by it

(a) may not be zero.
(b) will be zero

(c) will be constant
(d) will be infinity
Answer:

(a) may not be zero
Question 7.

If the velocity changes by equal amounts in equal time intervals, the object is said to be
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(a) uniform acceleration

(b) uniform velocity

(c) non-uniform acceleration

(d) non-uniform motion

Answer:

(a) uniform acceleration

Question 8.

If an object is moving with a uniform velocity ................. .
(a) its speed remains the same, but direction of motion changes
(b) its speed changes but direction of motion is same
(c) its speed and direction both change

(d) its speed and direction both remain the same
Answer:

(d) its speed and direction both remain the same
Question 9.

is an example of positive acceleration.

(a) A stone is thrown vertically upwards

(b) A stone falls freely towards the earth

(c) Brakes are applied by the truck driver

(d) The train arriving at the station

Answer:

(b) a stone falls freely towards the earth
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Question 10.

An object continues to remain at rest or in a state of uniform motion along a straight line
unless an ................. acts on it.

(a) internal imbalanced force
(b) external unbalanced force
(c) internal balanced force
(d) external balanced force
Answer:

(b) external unbalanced force
Question 11.

The ..ccvveieenn is proportional to the applied force and it occurs in the direction of the

(a) change of momentum

(b) rate of change of velocity

(c) change of velocity

(d) rate of change of momentum
Answer:

(d) rate of change of momentum
Question 12.

................. is a relative concept.
(a) Motion

(b) Direction

(c) Power
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(d) Acceleration
Answer:
(a) Motion
Question 13.

A body is said to be in motion if it changes its ................. with respect to its
surroundings.

(a) position
(b) direction
(c) speed

(d) force
Answer:

(a) position
Question 14.

Abodyis saidtobeat................. if it does not change its position with respect to its
surroundings.

(a) Motion
(b) Rest
(c) Gravity
(d) Force
Answer:
(b) Rest

Question 15.
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................. is the length of the actual path travelled by an object in motion while going
from one point to another.

(a) Distance

(b) Displacement

(c) Speed

(d) Velocity

Answer:

(a) Distance

Question 16.

The distance covered by a body in unit time is called its ................. .
(a) velocity

(b) speed

(c) displacement

(d) rest

Answer:

(b) speed

Question 17.

S.I. unit of speed is ................. and in C.G.S unititis ................. .
(a) m/s and cm/s

(b) km/s and cm/s

(c) m/s and mm/s

(d) m/s and nm/s

Answer:

elllu&—dl =1 —] |


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/

@Illﬂ\—dl <Ci

(@) m/s, cm/s
Question 18.

The distance travelled in a particular direction by an object in unit time is called its

(a) velocity

(b) speed

(c) displacement

(d) rest

Answer:

(a) velocity

Question 19.

Units of speed and velocity are the
(a) Same

(b) Different

(c) Greater than each other

(d) Unequal

Answer:

(a) same

Question 20.

................. . is related to distance, while ................. is related to displacement.
(a) Gravity and magnetism

(b) Speed and force

(c) Speed and velocity
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(d) Motion and rest
Answer:

(c) Speed, velocity
Question 21.

If an object covers equal distances in equal time intervals, it is said to be moving with

(a) Uniform

(b) Non uniform
(c) Changing
(d) Random
Answer:

(a) uniform
Question 22.

If an object covers unequal distances in equal time Intervals, it is said to be moving with
speed.

(a) Uniform

(b) Non uniform
(c) Changing
(d) Random
Answer:

(b) non uniform
Question 23.

The rate of change of velocity is called
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(a) Speed
(b) Acceleration
(c) Velocity
(d) Rest
Answer:
(b) acceleration
Question 24.
Speed of light in dry airis ................. m/s.
(@) 3x 10’
(b) 3x 108
(c)3x10°
(d)3x10°
Answer:
(b) 3 x 108
Question 25.
When velocity of a body increases, its acceleration is ................. .
(a) Negative
(b) Zero
(c) Positive
(d) Equal
Answer:

(c) positive
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Question 26.

When velocity of a body decreases, its acceleration is ................. .
(a) Negative

(b) Zero

(c) Positive

(d) Equal

Answer:

(a) negative

Question 27.

Negative acceleration is also called or
(a) Deceleration or retardation

(b) Deceleration or acceleration

(c) acceleration or retardation

(d) Zero

Answer:

(a) deceleration or retardation

Question 28.

In case of motion, object travels equal ................. in equal intervals of time.
(a) Uniform, distance

(b) Non-Uniform, distance

(c) Uniform, displacement

(d) Uniform, displacement
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Answer:

(a) uniform, distances
Question 29.

Motion of an object was studied by ................. .
(a) Sir Albert Einstein

(b) Sir Thomas Edison

(c) Sir Isaac Newton

(d) Sir Ravindranath Tagore
Answer:

(c) Sir Issac Newton
Question 30.

When an object moves in a circular path with uniform speed, its motion is .................
motion.

(a) Non uniform circular
(b) Random circular

(c) Uniform circular

(d) Uniform linear
Answer:

(c) uniform circular
Question 31.

When a coin moves along a circular path, the direction of its motion at every point is
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(b) Concave
(c) Tangential
(d) Convex
Answer:
(c) tangential
Question 32.
For all uniformly accelerated motions, the velocity-time graphisa................. .
(a) Curved line
(b) Straight line
(c) Negative line
(d) Positive line
Answer:
(b) straight line
Question 33.
In the distance-time graph, the slope of the straight line indicates ................. .
(a) Acceleration
(b) Velocity
(c) Speed
(d) Rest
Answer:
(b) velocity

Question 34.
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The first equation of motion gives relation between ................. and time.
(a) Acceleration

(b) Velocity

(c) Speed

(d) Rest

Answer:

(b) velocity

Question 35.

Newton’s first law explains the phenomenon of
(a) Rest

(b) Inertia

(c) Speed

(d) Velocity

Answer:

(b) inertia

Question 36.

................. cause a change in the state of an object at rest or in uniform motion.
(a) Balanced forces

(b) Zero forces

(c) Unbalanced forces

(d) None of them

Answer:
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(c) Unbalanced forces

Question 37.

To describe an object’s momentum, we must specify its ................. and ................. .
(a) Mass and displacement

(b) Mass and direction

(c) Mass and velocity

(d) Mass and acceleration

Answer:

(c) mass and velocity

Question 38.

................. is the product of mass and velocity of an object.
(a) Speed

(b) Acceleration

(c) Momentum

(d) Force

Answer:

(c) Momentum

Question 39.

The rate of change of momentum is proportional to the applied ................. .
(a) Balanced force

(b) Unbalanced force

(c) Mass
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(d) Velocity
Answer:
(b) unbalanced force
Question 40.
S.l. unit of momentum is
(a) kg cm/s
(b) kg m/s
(c) gm/s
(d) m/s
Answer:
(b) kg m/s
Question 41.
................. is always conserved in a collision.
(a) Force
(b) Power
(c) Speed
(d) Total momentum
Answer:
(d) Total momentum
Question 42.

When a bullet is fired from the gun, the gun moves in backward direction. This motion is
called as ................. .

(a) Momentum
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(b) Velocity
(c) Acceleration
(d) Recall
Answer:
(d) Recall
Question 43.
In CGS system, the unit of force is ................. .
(a) Newton
(b) Watt
(c) Horse power
(d) Dyne
Answer:
(d) Dyne.
(B) 1. Find the odd man out:
Question 1.
Displacement, Force, Momentum, Mass
Answer:
Mass
Question 2.
Speed, Power, Energy, Acceleration
Answer:

Acceleration
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Question 3.
Newton’s 1st law, Newton’s 2nd law, Newton’s 3rd law, Kepler’s laws of motion
Answer:
Newton'’s 3rd law
(B) 2. Find out the correlation
Question 1.
Speed zero: Body at rest :: Negative acceleration : Retardation
Answer:
Retardation
Question 2.
Displacement : Vector quantity :: Distance : Scalar quantity
Answer:
Vector quantity
Question 3.

When body comes to rest at the end of the motion : Final velocity is zero :: When body is
at rest at the starting of motion : Initial velocity is zero

Answer:

Initial velocity is zero

Question 4.

Uniform circular motion: Displacement is zero :: Uniform velocity : Acceleration is zero
Answer:

Displacement is zero

Question 5.

@II 1A Wwil Wl


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/

@‘II IViWdl ©Cl

Inertia : Newton’s 1st law :: Rate of change of momentum : Newton’s 2nd law
Answer:

Newton’s 2nd law

Question 6.

Balanced force : Body at rest :: Force equation : Mass x acceleration
Answer:

Body at rest

(B) 3. Distinguish between:

Question 1.

Positive acceleration and Negative acceleration

Answer:

Negative acceleration
Positive acceleration

(i) When the velocity of a body (i) When the velocity of a body
increases, acceleration is said to be decreases, acceleration is said to be
positive acceleration. negative acceleration.

Question 2.

Scalar quantity and Vector quantity

Answer:

Vector quantity
Scalar quantity
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(i) Scalar quantities are physical (i) Vector quantities are physical
quantities having magnitude only. quantities having both magnitude and
direction.
Question 3.

Balanced force and Unbalanced force

Answer:

Unbalanced force
Balanced force

(i) Balanced force keeps the body at (i) Balanced force keeps the body at
rest. rest.

(B) 4. State whether the following statements are true or false:
Question 1.

The velocity of a body is given by the distance covered by it in unit time in a given
direction.

Answer:

True

Question 2.

Displacement is a scalar quantity.

Answer:

False

Question 3.

Uniform acceleration means that the body is moving with a uniform velocity.

Answer:

@II 1V WwCiil GG


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/

@‘II IVN\dl ©CI

False

Question 4.

The direction of acceleration can be opposite to that of velocity.
Answer:

True

Question 5.

Work is a vector quantity.

Answer:

False

Question 6.

Displacement is always greater than distance.

Answer:

False

Question 7.

The distance and displacement are equal only if, motion is along a straight path.
Answer:

True

Question 8.

If an object experiences acceleration, a force is acting on it.
Answer:

True

Question 9.
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A train pulling out from a station is in uniform motion.
Answer:

False

Question 10.

If a bus in motion is suddenly stopped, the passengers fall backwards.
Answer:

False

Question 11.

If a single force is acting on an object, it will always accelerate.
Answer:

True

Question 12.

In circular motion, direction of motion is tangential.
Answer:

True

Question 13.

The inertia of a body is measured in terms of its mass.
Answer:

True

(B) 5. Name the following:

Question 1.

The scientist who summarized motion in a set of equations of motion.
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Answer:
Isaac Newton
Question 2.
Motion of an object along a circular path with uniform speed.
Answer:
Uniform circular motion
Question 3.
What is the backward motion of the gun called?
Answer:
Recaoill
Question 4.
The motion in which the object covers equal distance in equal intervals of time.
Answer:
Uniform motion
Question 5.
S. . unit of acceleration.
Answer:
m/s?
Question 6.
CGS unit of momentum
Answer:

gcm/s
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(B) 6. Answer the following in one sentence:

Question 1.

When is acceleration said to be positive?

Answer:

When the velocity of a body increases, acceleration is said to be positive acceleration.
Question 2.

What is negative acceleration?

Answer:

When the velocity of a body decreases, acceleration is said to be negative acceleration.
Question 3.

What is the direction of velocity of an object performing uniform circular motion?
Answer:

The direction of velocity is along the tangential direction to its position.

Question 4.

Give the mathematical expression used to determine velocity of an object moving with uniform
circular motion.

Answer:

is the expression used to determine velocity of a body moving with uniform circular motion.
Question 5.

What kind of force keeps the body at rest?

Answer:

Balanced force keeps the body at rest.

Question 6.
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Which law of motion gives the measure of force?

Answer:

Newton’s second law of motion gives the measure of force.
Question 7.

What are vectors and scalars?

Answer:

Scalars are physical quantities having magnitude only whereas, vectors are physical quantities
having both magnitude and direction.

Question 8.

Which of the quantities distance, speed, velocity, time and displacement are scalars and which
are vectors?

Answer:

Distance, speed and time are scalars displacement and velocity are vectors.
Give formula:

Question 1.

Force =

Answer:

Mass x Acceleration = ma

Question 2.

Final velocity (v) =

Answer:

Initial Velocity + (Acceleration x Time) = u + at

Question 3.
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Displacement (s) =

Answer:

(Initial Velocity x Time) + T x Acceleration x
2

Time? = (ut) + % at?

Question 4.

Final velocity? (v?) =

Answer:

Initial Velocity? + 2 x Acceleration x Displacement = u? + 2as
Question 5.

velocity of an object moving with uniform circular motion =

Answer:

Circumference _2nr
Time ¢

Give scientific reasons:
Question 5.

Motion is relative.
Answer:

e The motion of an object depends on the observer, hence a body may appear moving for
one person and at the same time at rest for another one.
e Hence, motion is relative.

Question 6.

Newton’s first law of motion is called as law of inertia.
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Heavier objects offer more inertia.
Answer:

Inertia is related to the mass of the object.

As mass is the quantity of matter in a body, we need to exert more force to push a
heavier body.

Hence heavier objects offer more inertia.

As the same property is described by Newton’s first law of motion, it is called as Law of
Inertia.

Question 7.
The launching of a rocket is based on Newton’s third law of motion.
Answer:

e Newton’s third law of motion states that ‘Every action force has an equal and opposite
reaction force which acts simultaneously.’
When the fuel in a rocket is ignited, it bums as a result of chemical reaction.
The exhaust gases escape with a great force in the backward direction.
It exerts an equal and opposite reaction force on the rocket, due to which the rocket
moves in the forward direction.

e Thus, the principle of launching of rocket is based on Newton’s third law of motion.

Solve the following numerical:

Question 1.

An athlete is running on a circular track. He runs a distance of 400 m in 25 s before
returning to his original position. What is his average speed and velocity?

Answer:

Given:

Total distance travelled = 400 m

Total displacement = 0, as he returns to his original position.
Total time = 25 seconds.

h Jiwww.in
aws-of-motion/

g ‘AR 1A Gl Wi


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/

@I nawarccel
To find:
Average speed = ?
Average velocity = ?

Formula :
Total distance covered

Total time taken

Average speed

Total displacement
Total time taken

Average velocity

Solution :

Total distance covered
Average speed
ge Total time taken

- % =16 m/s

Total displacement
Total time taken

S0
275—'31'11!5

Average velocity =

The athlete runs at an average speed of 16 m/s and velocity 0 m/s.

Question 2.

An aeroplane taxies on the runway for 30 s with an acceleration of 3.2 m/s? before taking
off. How much distance would it have covered on the runway?

Answer:

Given :
a=32m/s%,t=30s,u=0,
To find :

s=7

Formula :

s=l.1t+%.at2

Solution :

elnu wdi CCI


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/

€IndCareer

1
s=ut + - at*
2

=0x30+ % x 3.2 x 30

= 1440 m

The distance covered on the runway is 1440 m.
Question 3.

A kangaroo can jump 2.5 m vertically. What must be the initial velocity of the kangaroo?
Answer:

Given:

a=9.8m/s?,s=25m,v=0,

To find:

u="7?

Formula:

vZ = U2+ 2as

Solution:

v2 = U? + 2as

02=u?+2x(-9.8) (2.5) : (Negative sign is used as the acceleration is in the direction opposite
to that of velocity.)

0=u?-49 u?

=49 u

=7mls

The initial velocity of the kangaroo must be 7 m/s.

Question 4.
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A motorboat starts from rest and moves with uniform acceleration, if it attains the
velocity of 15 m/s in 5s, calculate the acceleration and the distance travelled in that time.

Answer:

Given:

Initial velocity, u =0

Final velocity, v =15 m/s time, t =5 s.
To find:

Acceleration (a) = ?

Distance (s) = ?

Solution:

From the first equation of motion

_ V-u
T e
~15-0
-
a=3m/s

From the second equation of motion, the distance covered will be

1
s=ut+ - at’
2

s=0x5+ %!3125

0+75
_ 2
37.5m

The acceleration is 3 m/s? and distance travelled is 37.5 m.

Question 5.
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The mass of a cannon is 500 kg and it recoils with a speed of 0.25 m/s. What is the
momentum of the cannon?

Answer:

Given:

mass of the cannon = 50 kg

recoil speed = 0.25 m/s

To find:

Momentum = ?

Formula:

Momentum =m x v

Solution:

Momentum =m x v

=500x0.25

=125 kg m/s

The momentum of cannon is 125 kg m/s

Answer the following in short:

Question 1.

Explain the three different ways to change the velocity.
Answer:

As velocity is related to speed and direction, it can be changed by :

e Changing the speed while keeping the direction constant.
e Changing direction while keeping speed constant.
e Changing both speed as well as direction of motion.
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Question 2.
Explain what is positive, negative and zero acceleration.

Answer:

e Positive Acceleration: When the velocity of an object increases, the acceleration is
positive. In this case, the acceleration is in the direction of velocity.

e Negative Acceleration: When the velocity of an object decreases with time, it has
negative acceleration. Negative acceleration is also called deceleration. Its direction is

opposite to the direction of velocity.
e Zero Acceleration: If the velocity of the object does not change with time, it has zero

acceleration.

Question 3.

What inference do we draw from the velocity-time graph for a uniformly accelerated
motion?

Answer:

e From velocity-time graph we can infer whether velocity changes by equal amounts in
equal intervals of time or not.

e Thus, for all uniformly accelerated motion, the velocity — time graph is a straight line and
slope of the line gives the acceleration.

e For non-uniformly accelerated motion, velocity-time graph can have any shape
according to variation in velocity with respect to time.

Question 4.
State the three equations of motion and give the relationship explained by them.
Answer:

e v =u + at: This is the relation between velocity and time.
e s=ut+ 1/2at?: This is the relation between displacement and time
e Vv?=u?+ 2as: This is the relation between displacement and velocity.

Question 5.

What are the implications of Newton’s Third Law of motion?

h Jiwww.in
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Answer:

Action and reaction are terms that express force.

These forces act in pairs. One force cannot exist by itself.

Action and reaction forces act simultaneously.

Action and reaction forces act on different objects. They do not act on the same object
and hence cannot cancel each other’s effect.

Question 6.
Explain recoil and recoil velocity. Derive its expression.
Answer:

e Let us consider the example of a bullet fired from a gun. When a bullet of mass nij is
fired from a gun of mass m,, its velocity becomes v,, and its momentum becomes m*.
Before firing the bullet, both the gun and the bullet are at rest. Hence, total initial
momentum is zero.

e According to Newton’s third law of motion, the total final momentum also has to be zero.
Thus, the forward-moving bullet causes the gun to move backward after firing.

e This backward motion of the gun is called its recoil. The velocity of recoil, v, is such that,
myv,+myv,=0 or v,= Em: xV,

Complete the flow chart:

(1) Types of force and their effects

Answer:
Force
[
[ ]
Unbalanced force Balanced Force
| I
[ I
Object in motion Sm!:pmg ?f Object at rest

moving object

(2) Newton’s laws
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Answer:
¥
Newton's | | Inertia
/ 1% law
Newton's laws Newton's | |Rate of change of
: : 2+ law momentum
Newton’s | |  Action and
3 law reaction forces
Distinguish between:
Question 1.
Speed and velocity.
Answer:
Velocity
Speed

(i) Speed is the distance covered by (i) The displacement that occurs in unit

a body in unit time. time is called velocity.

(ii) It is a scalar quantity. (i) It is a vector quantity.

(iii) Speed is equal to or greater (iii) Velocity is equal to or less than
than velocity. speed.

(iv) Speed = distance/time (iv) Velocity = displacement/time

(v) It is always positive or zero but (v) It may be positive, Zero or negative.
never negative.

Question 2.
Balanced force and unbalanced force.

Answer:
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Unbalanced force
Balanced force

(i) Two equal forces applied ona (i) Two unequal forces applied on a body.

body in the opposite direction. (i) This force can change the state of rest
(i) This force does not change or the state of uniform motion of a body in a
the state of rest or the state of straight line.

uniform motion

Give examples:

Question 1.

Scalar quantities

Answer:

Time, Volume, Speed, Mass, Temperature, Distance, Entropy, Energy, and Work
Question 2.

Vector quantities

Answer:

Acceleration, Velocity, Momentum, Force, and Weight

Answer the following questions:

Observe the figure and answer the questions:
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Sc:wl
(n

1200
m
Path B

| gl
| _500m 4
| Sheetal and Path A : :

Prashant’s house Sangeeta’s
(IT) house

Fig. 1.2 : Location of the school and houses

(a) Measure the distance between points A and B in different ways as shown in figure (l).
Answer:
Distances measured may be of different lengths depending on the path taken.

(b) Now measure the distance along the dotted line. Which distance is correct according
to you and why?

Answer:
Dotted line shows the shortest way of reaching from A to B.

(c) Observe the following figures. If you increase the number of sides of the polygon and
make it infinite, how many times will you have to change the direction? What will be the
shape of the path?

o0

Change:; in dirvection

A

Y
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Answer:

If we increase the number of sides of the polygon and make it infinite, then we will have to
change the direction an infinite number of times. The shape of the path thus obtained will be a
circle.

Observe the figure and answer the questions

Effect on velocity

Question 1.

andCa reer
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What will be the effect on the velocity of the motorcycle if its speed increases or
decreases, but its direction remains unchanged?

Answer:

If the speed is increased the velocity of the motorcycle will increase and if the speed is
decreased the velocity of the motorcycle will decrease

Question 2.
In case of a turning on the road, will the velocity and speed be same?
Answer:

As speed is scalar quantity while velocity is vector quantity so by turning velocity will change
while speed remains same

Question 3.

If, on a turning, we change the direction as well as the speed of the motorcycle, what will
be the effect on its velocity?

Answer:

Its velocity will change because velocity depends on speed as well as direction and here both
speed and direction are changed.

Numerical:

Question 1.

A person travels a distance of 72 km in 4 hours. Calculate average speed in m/s.
Answer:

Given :

Total distance (d)

=72 km

=72x1000
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=72000 m
Total time taken (t)
=4 hours
=4 x 3600 (v Ihr = 3600 sec)
=14400 s
To find:

Average speed = ?

Formula:

Ave d = Total distance covered
Verage spec Total time taken

Solution :

Total distance covered
Total time taken

72000

14400

720
= m m/s

Average speed

10
= 5 m/s

= 5m/s
The person travels with average speed of 5 m/s

Question 2.

balls have masses of 50 gm and 100 gm and they are moving along the same line in the
same direction with velocities of 3 m/s and 1.5 m/s respectively. They collide with each
other and after the collision, the first ball moves with a velocity of 2.5 m/s. Calculate the
velocity of the other ball after collision.

Answer:
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Given :
Mass of 1* ball (m,) =50 g =

1000 <&

100
nd = =
Mass of 2" ball (m,) =100 g 1000 kg.

Initial velocity of 1% ball (u,) =3 m/s

Initial velocity of 2* ball (u,) = 1.5 m/s

Final velocity of 1* ball (v,) =2.5 m/s

To find: Final velocity of 2" ball (v,) =?

Formula:mu, + mu, =myv, +m,v,

Solution: mu, + mu, =myv, + myv,

(0.05 x 3) + (0.1 x 1.5) = (0.05 x 2.5) + (0.1 x v,)
150 " 150 _ 125 " 100v,

1000 1000 1000 1000

300 125+100v,
1000 1000
300 = 125 + 100v,
100v,=175

175
27100
v, =1.75m/s

v

Final velocity of second ball after collision is 1.75 m/s.
Write laws and explain write implications:
Question 1.

Newton’s third law of motion

Answer:

‘Every action force has an equal and opposite reaction force which acts simultaneously’.
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Action and reaction are terms that express force.

These forces act in pairs. One force cannot exist by itself.

Action and reaction forces act simultaneously.

Action and reaction forces act on different objects. They do not act on the same object
and hence cannot cancel each other’s effect.

Question 2.
Explain Newton’s second law of motion and derive the formula.
Answer:

Newton’s second law explains about change in momentum. It states that The rate of change of
momentum is proportional to the applied force and the change of momentum occurs in the
direction of the force.

Suppose an object of mass ‘m’ has an initial velocity ‘u. When a force ‘F’ is applied in direction
of its velocity for time ‘t, its velocity becomes ‘y’. Then, the total initial momentum of the body =
‘mu’. Its final momentum after time t = ‘mv’.

So, the rate of change of momentum

_ Changein momentum

mv —mutime

t
_ m(v-u)

=ma t (',*a:hr_—u}]
t

Hence by Newtons second la of motion, 4he rate of change of momentum is proportional to the
applied force.

S.mac F

.. Focma

.". F oc kma (k = Constant of proportionaLity and value is 1).
. F=ma

Question 3.
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State the law of conservation of momentum and derive the formula.
Answer:

Let mass of object A and B be m, and m, respectively

Let their initial velocity be u; and u, Let their final velocity be v, and v,
We know,

P=mv

Let their initial momentum be m,u; and m, u,

Let their final momentum be m,v; and m,v,

Total initial momentum = (m,u; + m,u,)

Total final momentum = (myv; + myv,)

If F, is the force that acts on object B,

t
-u
[a _ {vt ]]

m, (v, -u,) =m, (v, -u,)

m,v, -Im,u, = -m,v, +fmu,

(m2v2 + ml vl) = (m2u2 + mlul)
i.e. The magnitude of total of total final momentum = the magnitude of total initial momentum
Complete the paragraph:
Question 1.
Moving Objects

Answer:
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‘Distance’ is the length of the actual path travelled by an object in motion while going from one
point to another, whereas displacement is the minimum distance between the starting and
finishing points. The displacement that occurs in unit time is called velocity. The units of speed
and velocity are the same. In the S| system, the unit is m/s while in the CGS system; it is cm/s.
Speed is related to distance while velocity is related to the displacement. If the motion is along a
straight line, the values of speed and velocity are the same, otherwise they can be different. The
first scientist to measure speed as the distance /time was Galileo. The speed of sound in dry air
is 343.2 m/s while the speed of light is about 3 x 108 m/s. The speed of revolution of the earth
around the sun is about 29770 m/s.

Question 2.
Types of motion
Answer:

If an object covers unequal distances in equal time intervals, it is said to be moving with
non-uniform speed. For example the motion of a vehicle being driven through heavy traffic. If an
object covers equal distances in equal time intervals, it is said to be moving with uniform speed.
The rate of change of velocity is called acceleration. If the velocity changes by equal amounts in
equal time intervals, the object is said to be in uniform acceleration. If the velocity changes by
unequal amounts in equal time intervals, the object are said to be non-uniform acceleration. The
speed of the tip is constant, but the direction of its displacement and therefore, its velocity is
constantly changing. As the tip is moving along a circular path, its motion is called uniform
circular motion.

Question 3.
Newton’s laws and conservation of momentum
Answer:

An object continues to remain at rest or in a state of uniform motion along a straight line unless
an external unbalanced force acts on it. The rate of change of momentum is proportional to the
applied force and the change of momentum occurs in the direction of the force. Momentum has
magnitude as well as direction. Its direction is the same as that of velocity. In Sl system, the unit
of momentum is kg m/s, while in CGS system, it is g cm/s. If an unbalanced force applied on an
object causes a change in the velocity of the object, then it also causes a change in its
momentum.

h Jiwww.in
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The force necessary to cause a change in the momentum of an object depends upon the rate of
change of momentum. Every action force has an equal and opposite reaction force which acts
simultaneously. As the mass of the gun is much higher than the mass of the bullet, the velocity
of the gun is much smaller than the velocity of the bullet. The magnitude of the momentum of
the bullet and that of the gun are equal and their directions are opposite. Thus, the total
momentum is constant. Total momentum is also constant during the launch of a rocket.

Answer the following in detail:
Question 1.

What is speed? State its units and types. Explain instantaneous speed and average
speed.

Answer:

The speed of a body is the distance travelled in unit time. The units of speed in CGS system is
cm/s and in Sl system is m/s.

There are two types of speed :

e Uniform speed : When a body covers equal distance in equal intervals of time throughout
its motion, it is said to have uniform speed.

e Non-uniform or variable speed: When a body covers unequal distance in equal intervals
of time it is said to have non-uniform speed.

The speed of the body at any instant is called instantaneous speed. Average speed is the ratio
of total distance covered to total time taken.

Question 2.
What is velocity? State its units and types.
Answer:

The velocity of a body is the distance travelled by a body in a particular direction in unit time.
Thus, rate of change of displacement is called velocity.

v = s/t
where: s = displacement; t = time taken; v = velocity
(MKS unit: m/s CGS unit: cm/s)
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There are two types of velocities :

e Uniform velocity: If there is equal displacement taking place in equal intervals of time, it
is uniform velocity.

e Non-uniform velocity or variable velocity: If there is unequal displacement in equal
intervals of time, it is non-uniform velocity.

Question 3.

What is acceleration? State its units and types.

Answer:

(i) Acceleration is a rate of change in velocity. It is a vector quantity, a=v-ut
where : v = final velocity; u = initial velocity;

a = acceleration

Units of acceleration in S| system is m/s2 and CGS system is cm/s2.

(i) Types of acceleration: .

(a) Uniform acceleration : If the change in velocity is equal in equal intervals of time, the
acceleration is uniform acceleration.

(b) Non-uniform acceleration : If the change in velocity is unequal in equal intervals of time, the
acceleration is a non-uniform acceleration.

(iii) Kinds of acceleration:

Positive acceleration : When the velocity of an object goes on increasing, it is said to have
Positive acceleration.

Negative acceleration : When the velocity of an object goes on decreasing, it is said to have
negative acceleration or retardation or deceleration.

Zero acceleration : If the velocity of the object does not change with time, it has zero
acceleration.

Question 4.

Explain Newton’s second law of motion and derive the formula.
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Answer:

Newton’s second law explains about change in momentum. It states that ‘The rate of change of
momentum is proportional to the applied force and the change of momentum occurs in the
direction of the force.’

Suppose an object of mass’m’ has an initial velocity ‘u’. When a force ‘F’ is applied in the
direction of its velocity for time’t, its velocity becomes ‘v’. Then, the total initial momentum of the
body = ‘mu’. Its final momentum after time t = ‘mv’.

So, the rate of change of momentum

Change in momentum
time
my — mu
t
m(v—u)

“ma | Dfram 2y

Hence by Newton’s second law of motion, the rate of change of momentum is proportional to
the applied force.

.maco F
J.Focma
.". F = kma (k = Constant of proportionality and value is 1).
. F=ma
Question 5.
State the law of conservation of momentum and derive the formula.
Answer:
(i) Let mass of objects A and B be and m, respectively
Let their initial velocity be m, and u,

Let their final velocity be V, and v,
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(i) We know,
P=mv
Let their initial momentum be m,u; and m,u,
Let their final momentum be m,v, and m,v,
(iii) Total initial momentum = (myu, + m,u,)
Total final momentum = (m,v; + m,v,)

(iv) If F, is the force that acts on object B,

2 1
ma,=-ma, ... ["F=mal]
V,—u v, —u
. myx—2—2 g x-L1
t ! t

3 _t’v—uJ]
( 2=

m, (V,-1u,) =-m, (v,-u,)
m,v,—myu, =-my\v, +m,u,
(m,v, + m,v,) = (m,u, + m,u,)
i.e. The magnitude of total final momentum = the magnitude of total initial momentum.
Question 6.
Obtain the equations of motion by graphical method:
(a) Equation for velocity-time relation.
Answer:

Velocity-time graph: shows the change in velocity with time of a uniformly accelerated object.
The object starts from the point D in the graph with velocity v. Its velocity keeps increasing and
after time t it reaches the point B on the graph.

The initial velocity of the object =u = 0D
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The final velocity of the object = v=0C
Time = t = OE

Change in velocity
Time

Acceleration (a) =

_ (Final velocity - Initial velocity)
- Time

~ (OC - OD)

t
at=0C-0D
From the graph,
OC=vand OD=u
at=v-u ..(fromi)
v=u+at

This is the first equation of motion.

(b) Equation for displacement-time relation.

Answer:

Suppose that an object is in uniform acceleration ‘a’ and it has covered the distance ‘s’ within
time’t’. From the graph the distance covered by the object during time’t’ is given by the area of
quadrangle DOEB.

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/
https://www.indcareer.com/schools/maharashtra-board-solutions-for-class-9-science-chapter-1-laws-of-motion/

€IndCareer

s = area of quadrangle DOEB

= area (rectangle DOEA) + area of triangle
(DAB)

=(AE x OE) +{%x [AB = DA])

But, AE=u, OE=tand (OE=DA=t)

AB=at..(AB=CD) ... from

(CD=0C-0OD = (v -u) v -u=at from i)

1
s=uxt+§ xatxt

Newton's second equation of motion is

1 .
5=ut+§at3.

(c) Equation for displacement-velocity relation.
Answer:

We can determine the distance covered by the object in time t from the area of the quadrangle
DOEB. DOEB is a trapezium. So we can use the formula for its area.
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s = area of trapezium DOEB

§ =75 x sum of lengths of parallel sides

x distance between the parallel sides

1
s=§x(0D+BE}KOE
But, OD=u, BE=v,and OE =t

1 ..
5=§>=(u+v}xt -.(11)
But, a= (v-u)

L) ..(iif)
a

5=;x(u+v}xﬂ

_ (u+v)(v-u)
2a

2as= (u+v)(v-u)=vi-1u?

s

vi=u’+2as
This is Newton'’s third equation of motion.
Read the paragraph and answer the questions:
1. Paragraph

(a) When a bat strikes a ball, the ball exerts an equal and opposite force on the bat. The force :
acting on the ball projects it with high velocity, Due to the large mass of bat compared to ball,
reaction force on the bat slows down the bat’s motion.

(b) When a bullet is fired from a gun, the gun exerts a force on the bullet in the forward direction.
This is the action force. The bullet also exerts an equal force on the gun in the backward
direction. This is the reaction force. Due to the large mass of the gun, it j moves only a little
distance backward. This backward movement of the gun is called the recoil of the gun.

(c) In a rocket, burning fuel creates a push on the front of the rocket pushing it forward. This
creates an equal and opposite push on the exhaust gas backwards.
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(i) Which of Newton’s law examples are given here?
Answer:

Newton’s 3rd law is stated by the above example

(ii) When arifle is fired it is pushed back this movement is called what?
Answer:

Movement of rifle getting pushed back after firing is called recoil.
(iii) What does the ball acquire after it gets velocity?
Answer:

The ball acquires momentum after it gets velocity.

(iv) State newton’s 1st law of motion

Answer:

An object continues to remain at rest or in a state of uniform motion along a straight line unless
an external unbalanced force acts on it.

(v) Which force is required to produce motion in an object?
Answer:

Unbalanced force is required to produce motion in an object.

2. Paragraph 2

constant velocity. If that velocity is zero, then the object remains at rest. If an external force is
applied, the velocity will change because of the force. The second law explains how the velocity
of an object changes when it is subjected to an external force. The law defines a force to be
equal to changes in momentum (mass times velocity) per change in time. Newton also
developed the calculus of mathematics, and the “changes” “expressed in j the second law are
most accurately defined in differential forms. (Calculus can also be used to determine the
velocity and location variations experienced by an object subjected to an external force.) For an
object with a constant mass the second law states that the force F is the product of an objects

mass and its acceleration a:
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F=m<a
For an external applied force the change in velocity depends on the mass of the object.

A force will cause in velocity; and likewise, a change in velocity will generate a force. The
equation works both ways.

The third law states that for every action (force) in nature there is an equal and opposite
reaction. In other words, if object A exerts a force on object B, then object B also exerts an
equal force on object: A. Notice that the forces are exerted on different objects. The third law
can be used to explain the generation of lift by a wing and the production of thrust by a jet
engine

(i) A chalk kept on the table remains in the position of rest until moved by the teacher.
Which law of motion is followed in this situation?

Answer:

Newton’s 1st law is followed in this situation e

(ii) What will happen to momentum if the mass and acceleration both are doubled?
Answer:

If the mass and acceleration both are doubled then the momentum will be increased four times
(iii) What will happen to momentum if the mass and acceleration both are halved?
Answer:

If the mass and acceleration both are doubled then the momentum will be decreased one four
times

(iv) A moving stone filled truck collides with a moving car coming from opposite
direction. Why is it observed that only the car is pushed backward?

Answer:

A stone filled truck as more mass than a car hence it has more momentum thus it is observed
that only the car is pushed backward

(v) What will happen to the force if the jet engines do not produce enough thrust to push
the aeroplane in mid-air?
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Answer:
If the jet engines do not produce enough thrust to push the aeroplane in mid-air the force of

aeroplane and resistance of air will become balanced thus putting the aeroplane at rest which
will result in a crash.

_x_
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RAET0T AS®), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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