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Distance is equal to the length of the path covered. Displacement is the shortest
distance between initial and final points.

When the net external torque acting on a body or a system of bodies is zero about
a particular axis, then the angular momentum of each body is conserved about that
axis.

An example where law of conservation of angular momentum holds:
The Law of conservation of angular momentum holds in the case of a ballet dancer
performing a pirouette.

When the dancer extends her arms outward, the angular velocity of her rotation
decreases whereas when she keeps her arms close to her body, the angular velocity
increases. This is because her moment of inertia changes as she moves her arms
outward and inward. It can be noted that she as a system has no external torque
acting upon her.

In the Sun Earth system the angular momentum of the Earth is conserved in every
frame of reference

Only the z component of angular momentum of a conical pendulum is conserved
w.r.t. the origin fixed at the point of suspension.

Let us consider a rotating skew rod. In the absence of friction or any other drag
force, the rod should continuously spin without stopping. Here the net torque about
the axis of rotation is 0 and hence angular momentum is conserved. It therefore
follows from law of conservation of angular momentum that a spinning skew rod will
keep rotating with constant angular velocity if there is no external torque. So law
of conservation of angular momentum does not hold.

Statement: Law of Conservation of energy states that "ENERGY CAN NEITHER
BE CREATED NOR DESTROYED?” but it can be changed from one form to other.

EXPLANATION: Statement implies that the total amount of energy in an isolated
system remains constant although it may change forms. viz, kinetic energy may
change to potential;chemical to electrical energies etc.

When applying the conservation laws of momentum, energy and angular momentum
we must define the system first. Only then check if the laws is applicable or not.

So if there is no net external force acting on the system all the three conservation
laws will hold.

A non conservative force is the force with the property that the work done in moving
a particle between two points is dependent of the path taken.If a particle travels in a
closed path, the net work done(the some of the forces acting along the path multiplied
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by the distance travelled) by a non conservative force is non zero. When an object
moves from one location to another, the force changes the potential energy of the
object by an amount that depends on the path taken.Non conservative force depends
only on the path followed by the object.

For a particle moving on circle the acceleration is always constant in magnitude and
directed towards the centre of the circle.

Distance is equal to the length of the path covered. Displacement is the shortest
distance between initial and final points.

If K is an inertial frame, any frame that moves w.r.t. the frame K with uniform
velocity is also an inertial frame.

Let us consider that a pendulum is oscillating moving in a vertical plane. Mean while
let another bob which is attached to a spring and is executing a simple harmonic
motion in horizontal direction comes and hits the pendulum. Here conservation
of momentum does not hold good as tension(external force) is acting on the sys-
tem.(pendulum)

The total work done on a particle is always equal to the change in kinetic energy.

A force is any interaction which tends to change the motion of an object. It is also
defined as rate of change of momentum.It is a vector quantity.

A physically apparent but nonexistent force felt by an observer in a noninertial frame
(that is, a frame undergoing acceleration).
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Distance is a scalar quantity where as the displacement is a vector quantity.

The law of conservation of angular momentum states that in absence of an external
torque on an object or a closed system of objects the total angular momentum of
the system remains constant. Thus if 7=0=> L = constant where 7 is the torque
and L is the angular momentum of the system.

In case of a skater, who can be considered an isolated system, so no torue will be
acting on him/her. When the arms are extended, the moment of inertia is more.
When his hands are closely held, the moment of inertia is lesser. Since the angular
momentum is same, the angular acceleration changes accordingly.

In the motion of earth around sun, the angular momentum of the earth about an
axis passing through the sun and perpendicular to the plane of motion of earth is
conserved.

The projection of angular momentum of a conical pendulum in the horizontal plane
is a constant of motion when the origin is chosen to be at fixed at the point of
suspension.

In the example of skew rod the angular velocity does not change even though the
torque applied is nonzero. However there is no contradiction as in this case the law
of conservation of momentum is not applicable. conservation is violated.

Oscillating simple pendulum is a very good example where potential energy gets
converted to kinetic energy and kinetic to potential energy. Some energy gets dis-
sipated as heat if we consider air resistance. Energy as a whole is conserved if we
consider universe as system, the energy has just changed its form.

When applying the conservation laws of momentum, energy and angular momentum
we must define the system first. Only then check we should if the laws are applicable
or not.

So if there is no external force acting on the system all the three quantities, total
momentum is conserved. The total angular momentum is also because the torque
of internal forces will be zero. The conservation of energy depends on the nature of
forces. will be conserved.

In this type of force the work done depends on the path taken by the body.Mechanical
energy is not conserved in the system if non conservative force acts on it.

The motion of a bomb dropped from a plane does is not a uniform motion as it
follows a parabolic path and not a straight line path.

Distance is a scalar quantity where as the displacement is a vector quantity.
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If K is an inertial frame, any frame that moves w.r.t. the frame K with uniform
speed is also an inertial frame.

The law of conservation of momentum does not hold in relativistic situations, i.e.,
where the speeds of the masses involved are close to the speed of light.

A particle is acted upon by a force of constant magnitude which is always perpen-
dicular to the velocity of the particle and the motion of the particle takes place in a
plane, Then its kinetic energy, speed, velocity acceleration will not change.

Psuedo Force is defined as an apparent force that acts in only non-inertial frames.
Pseudo Forces are also called Fictitious Forces. It is an Imaginary force. It is
independent of mass.
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The speed is rate of change of distance and the velocity is the rate of change of
displacement.

If no net external torque acts on a system, the total angular momentum of the system
remains constant.

Example where law of conservation of angular momentum holds:

Let us assume a student seated on a stool that can rotate freely about a vertical
axis. The student has been set into rotation at a modest initial angular speed
w . He holds two dumbbells in his outstretched hands. His angular momentum
vector L lies along the vertical rotation axis, pointing upwards. Now he pulls in
his arms;this action reduces his rotational inertia from its value I,i5 to a final
value I, because he moves the mass closer to the rotational axis. His rate of
rotation increases markedly, from wipjtial t0 Wenal. The student can then slow down
by extending his arms once more,moving the dumbbells outward. No external torque
acts on the system consisting of the student, stool and the dumbbells. Thus the
angular momentum of the system about the rotational axis remains constant. Iipjtial*

Winitial = Iﬁnal * Wfinal -

For the motion of earth around sun, the angular momentum of the earth about the
center of mass of the sun + earth system and perpendicular to the plane of motion
of earth is conserved.

The law of angular momentum of a is not applicable for the conical pendulum con-
served w.r.t. the origin fixed at the point of suspension.

Example where law of conservation of angular momentum does not hold:If a particle
undergoes conical motion and the only force acting on particle is central force like
tension of the string.Then total external torque about fixed point A is zero,yet angu-
lar momentum is not conserved,as angular momentum keeps on changing direction.

Law of conservation of momentum does not hold whenever an external force or
impulse acts on the system. For example,when a body collides with earth then it
bounces back to a lesser height as it loses some velocity.

In this example the momentum of a ball is not conserved due to impulsive force by
ground in the normal direction.

However, strictly speaking the system that should be considered here is the ball-earth
system and the total momentum is conserved.

When applying the conservation laws of momentum, energy and angular momentum
we must define the system first. Only then we should check if the laws are applicable
or not.
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So if there is no net external force acting on the system, the momentum is conserved.
The definition of angular momentum and torque depends on the choice of axes, and
therefore it may not be be conserved. The conservation of total energy holds only
for conservative forces.

When applying the conservation laws of momentum, energy and angular momentum
we must define the system first. Only then we should check if the laws are applicable
or not.

So if there is no net external force acting on the system, the energy and momentum
will be conserved. However, the total angular momentum may not be conserved
because the torque may not be zero.

A force is said to be a non-conservative force if the work done by the force in a closed
path is non-zero;(i.e) the cyclic integral of the work done is non-zero.

Work done by a non-conservative force is equal to change in total energy of the
system.Work-Energy theorem is not applicable in the case of a non-conservative
force.Work done by conservative force depends on the path.It differs with the paths
taken by the partical even if the initial and final points are same.In case of non-
conservative forces,the total mechanical energy is not constant as the energy is dissi-
pated in various forms such as heat energy,sound energy,etc and cannot be recovered.

A wagon sliding on a roller coaster designed in such a way that the wagon covers
equal distances in equal times. As the motion of the wagon is uniform, there will be
no net force acting on it.

Both displacement and distance tell us about the motion of a body but their study
does not tell much about the forces on the body

A frame rotating w.r.t K with uniform angular velocity is also an inertial frame.

when we are in accelerating frame if we observe any collision between two bodies
then the law of conservation of momentum does not hold in that frame of reference.

The kinetic energy of a particle is continuously increasing with time, then the angle
bewteen the net force and the velocity cannot be greater than or equal to 90° at any
time.

Psuedo Force is defined as an apparent force that acts in only non-inertial frames.
Pseudo Forces are also called Fictious Forces. It is an Imaginary force. It is always
proportional to mass. It is sometimes dependent on speed.
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For any type of translational motion of a body, the displacement cannot be zero,
where as the distance travelled can be zero.

The law of conservation of angular momentum states that when no external torque
is applied on an object or a closed system of objects about an axis, the angular
momentum about that axis remains constant.

A bob is attached to ceiling by a string and moves in a horizontal circular plane is an
example. In this case the law of conservation of angular momentum does not hold.

In the Sun Earth system the angular momentum of the Earth about the pole star is
conserved

The law of angular momentum of a is not applicable for the conical pendulum con-
served when the origin is chosen to be at the pendulum bob itself.

A nonzero torque always causes the angular velocity to change, because a change in
angular momentum means a change in angular velocity L = Jw

If a bullet hits a wooden board and gets embedded in the board, the total energy
and the total momentum of the bullet and the board are conserved.

In order to apply the law of conservation of momentum we must first identify the
system. If there is no net external forces acting on the system then conservation
laws of momentum always holds. The total energy and the total angular momentum
may not be conserved.

A non conservative force is a force where work done in moving a particle between two
points depends on the path through which it is taken.Friction is an example of non
conservative force.Mechanical energy is not conserved in case of a non conservative
force

A simple pendulum moves along a circular arc and does not have constant speed
and therefore its motion is not uniform.

Displacement is the shortest distance between initial and final points with direction
specified.

The Newton’s Laws of motion will hold in all frames which are at rest w.r.t. K but
do not remain valid in a frame that move with respect to K.

Give an example where law of conservation of momentum does not hold all cases
when seen from non inertial frame of references for example when we see two cars
collide from a moving bus there momentum is not conserved



[14] A heavy body is attached from a spring and is held at point A and is such that the
spring is not slack nor is it stretched. It is then released. It goes down upto a point
B and then it rises upto point C' and executes an oscillatory motion between B and
C'. During the motion from A to C is first positive ( from A to B ) and then it is
negative from B to A and again remains negative from A to C.

[15] Since pseudo forces are not real forces, they do not affect the conservation laws and
all the three conservation laws hold in noninertial frames.
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Displacements, being vector quantity can not compared with, a scalar quantity such
as distance.

The angular momentum of a given system of bodies shall remain conserved unless
acted upon by an external unbalanced torque.

Consider a disc rotating about an axis perpendicular to its plane. On placing a
smaller disc with its surface parallel to the surface of the rotating disc, the angular
momentum of the system of two discs remains constant as there is no external
torque.

For the motion of earth around sun, the angular momentum of the sun about the
center of mass of the sun 4+ earth system and perpendicular to the orbital plane of
earth is conserved.

For the motion of earth around sun, the angular momentum of the sun about and
axis passing through the Earth and perpendicular to the orbital plane of motion of
earth is conserved.

The three components of angular momentum of a conical pendulum is conserved
w.r.t. the origin at the position of the center of mass of the pendulum.

A nonzero torque always implies change in angular momentum and may not give rise
to a change in magnitude of angular velocity. A non zero torque may mean change
only the direction of the angular momentum and not the angular velocity.

If a bullet hits a wooden board and gets embedded in the board, the total energy
of the bullet and the board system is conserved but the total momentum is not
conserved.

In order to apply the law of conservation of momentum we must first identify the
system. Then even if there is no net external forces acting on the system, all the
three conservation laws of momentum, angular momentum and energy may not hold
due to presence of internal forces.

A force:A force is said to be a *non-//**conservative force* if the*/ work done by it
in a closed path is/*/ non-zero./For such forces,potential energy cannot be defined.

A satellite goes around the earth in a circular orbit of 600km with a time period of
5.8 x 103s. Its motion will be uniform as it will cover equal distances in equal times.

Displacements, being vector quantity can not compared with, a scalar quantity such
as distance.
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Staying inside a bullet train moving with constant velocity (no jerks etc) an experi-
ment can always be performed which will tell us the numerical velocity of the bullet
train

When a tennis ball hits the ground at an oblique angle, the angle of reflection is equal
to the angle of incidence. This is a simple consequence of conservation of horizontal
component of momentum.

The kinetic energy of a body does not change if any one of the following is true
(i)force is always perpendicular to the velocity

(ii) the force is always perpendicular to the acceleration

(iii) the object remains stationary

(iv) the object moves in such a way that the point of application of the force remains
fixed.

A force is any interaction which tends to change the motion of an object. Newtons’
second tell us that it is equal to the rate of change of momentum.It is a vector
quantity. Real forces can be distinguished from pseudo forces because the pseudo
forces always proportional to the mass of the body. All real forces, except the
gravitational force, do not depend on the mass of the body.

10
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Distance depends on the path where as the displacement depends on the end point
only.

When the net external torque acting on a system about a given axis is zero, the total
angular momentum of the system about that axis remains consant.

Consider a man standing on a spinning platform. Initially, the man spreads out
his arms and he spins with a certain angular velocity. The next moment, he pulls
his arms inwards keeping them close to his body. We will observe that the angular
velocity with which he is spinning now increases. This phenomenon can be explained
by the Law Of Conservation of Angular momentum. Initially, since his arms were
spread wide, his moment of inertia was large. However, when he pulled them close
to his body, his moment of inertia decreased.

In this example the angular velocity of the man increases and therefore the angular
momentum also increases.The law of conservation of angular momentum does not
apply because the torque of muscular forces is not zero.

For the motion of earth around sun, the sum of angular momenta of the Sun and
the Earth about the center of mass of the sun + earth system is conserved.

Only the z component of the angular momentum of a conical pendulum is conserved
w.r.t. the origin fixed at the point of suspension.

In the example of a rotating skew rod the torque due to the external gravitational
forces is zero , but the angular momentum is not constant Therefore the law of
conservation of angular momentum is violated.

If a bullet hits a wooden board and gets embedded in the board, both total energy
and the total momentum of the bullet and the board are not conserved.

When applying the conservation laws of momentum, energy and angular momentum
we must define the system first. Only then check we should if the laws are applicable
or not.

So if there is no external force acting on the system all the three quantities, total
momentum, total angular momentum, and total kinetic energy will be conserved
independent of the nature of forces.

A force that is not conservative is nonconservative force. The work done by a nocon-
servative force cannot be represented by a potential energy function. That is work
done by a nonconservative force is dependent on the path through which the system
is moved. Some nonconservative forces cause the mechanical energy to be lost or
dissipiated. Such forces are called dissipiative forces. There is no way to get back
the lost mechanical energy. Nonconservative forces can also increase the mechanical
energy. This is arrived from the concept of irreversible process.

11
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A uniform motion is defined to be the one in which a body covers equal distances in
equal time intervals.

Distance depends on the path where as the displacement depends on the end point
only

Staying inside a bullet train moving with constant velocity (no jerks etc) an ex-
periment can always be performed which will tell us the numerical value of the
acceleration of the bullet train

when a ball is dropped from a height, it gains momentum down if we consider the
ball as our system.This is because the force of gravity acts as an external force.
However, if we change our system and consider earth as a part of our system too,
then the momentum remains conserved because the earth gains momentum up.

The total work done on a particle is always equal to the change in kinetic energy.

Examples of pseudoforce are Coriolis Force, Centrifugal Force, and magnetic force
on currents.

Psuedo force also called as fictitious force is an apparent force that are needed for
masses whose their motion is described using a non inertial frame of reference.

12
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Distance equal to zero implies displacement=0; and Displacement=0 also implies
distance = 0

This law sates that when no net torque of all forces acts on a object or a system of
objects then total angular momentum of system is conserved.The angular momen-
tum before an event is equal to angular momentum after that event.mathematically
explained by when, net torque=0 ;then, total angular momentum(L)=constant.

In the Sun-Earth system, angular momentum of the earth is not conserved but the
total angular momentum of the sun and the earth is constant of motion.

For the motion of the Earth around the sun, the total of angular momenta of the
Earth and the Sun, about in a reference frame fixed in the pole star, is conserved.

The z component of angular momentum of a conical pendulum is not conserved
w.r.t. the origin fixed at the point of suspension; but the z and y components are
conserved.

In the example of skew rod, the angular momentum changes with time and there is a
non zero torque coming from action of forces other than gravitational forces. Hence
the law of conservation of angular momentum dos not apply.

There are certain situations where it appears that the law of conservation of linear
momentum does not hold. For example if we take some amount of a substance
like construction putty, cement, cake batter, playing dough,etc and drop it on the
ground, it does not bounce back like a rubber ball would and hence the momentum
it had before striking the ground seems to have been lost. Hence it appears that the
law of conservation of linear momentum does not hold.

If we want to apply the conservation laws of momentum, energy and angular mo-
mentum, we must define the system first. Only then we should check if the laws are
applicable or not.

So if there is no external force acting on the system, the momentum and angular
momentum will be conserved, and depending on the nature of the forces but total
energy may or may not be conserved.

Nonconservative forces are forces, such that the work done by these forces are path
dependent. Work done by these forces around a close path is not necessarily equal
to zero. Hence if a particle is acted on by a non-conservative force and that particle
returns to its original position, that particle will experience a net loss of energy.
Energy will thus not be conserved for particle. Potential Energy can not be defined
for these type of forces.

13
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A particle moves on a circular path. Then its speed, direction of force, velocity and
acceleration must always change with time.

Distance equal to zero = displacement=0; but Displacement=0

Assume bullet train, moving with out any jerks, is going on a circular arc of radius
R with constant speed. Then an experiment is to be performed entirely within the
train without any measurement on objects outside the train. Such an experiment
can tell only radius of the track.

There is no known exception to the law of conservation of momentum in classical
mechanics however when two bodies collide and their mass converts to energy, an
exception in nuclear physics is observed. In real life this is observed in nuclear
reactions at atomic level.

A particle is acted upon by a force of constant magnitude which is always perpen-
dicular to the velocity of the particle and the motion of the particle takes place in a
plane, Then its kinetic energy, speed, velocity acceleration will not change.

Examples of pseudo-force are Coriolis Force, Centrifugal Force, Centripetal force
and magnetic force on currents. The pseudo forces do not obey Newton’s third law
and therefore the total momentum does not appear to be conserved in a non-inertial
frame.

14
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If P and @ are the initial and the final points of a path of a particle, displacement
is a vector whose direction is along P@Q and has magnitude is equal to the length of
line PQ

Statement of Law of Conservation of Angular Momentum:

Differentiating L=+x P w.r.t, time,

dL  dixp dF di By
= = ij:d—Zxﬁ—i—de—i):Ux(mU)—i—FxF

d
= Fxﬁ(','vxv:O)

!l

here 7 represents the net torque acting on a rigid body rotating about a fixed
axis.This torque must take into account of all the forces, be it external or inter-
nal forces

Consider a disc and a man system. man is standing on center of the disc rotating
with angular velocity.initially man folded his hand.when man stretches his hands
then momentum of inertia of system increases.and angular velocity decreases.and
total angular momentum remains constant.

For the motion of the Earth around the sun, the total of angular momenta of the
Earth and the Sun, is conserved in every inertial frame of reference; but the angular
momentum of the Earth ( or of the sun)is not conserved in every inertial frame.

Only the z component of angular momentum of a conical pendulum is conserved
w.r.t. the origin fixed at the point of suspension.

In the example of conical pendulum, the z- component of angular momentum does
not change. This follows from the angular momentum conservation as there is no
external torque.

A tennis ball is dropped from height h and after hitting the ground and it bounces
back and rises to the same height. In this case the momentum of the ball is conserved
because (under ideal conditions) the momentum after it hits the ground will be equal
to the momentum it had before hitting the ground.

To apply the conservation laws of momentum, energy and angular momentum, we
must define the system first. Only then we should check if the laws are applicable
or not.

So if there is no external force acting on the system, the energy and momentum will
be conserved. However, depending on the nature of the system and of the forces,
the total angular momentum may not be conserved.

15
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Non Conservative force is a force with the property that workdone in moving an
object from one point to another is dependent on the path taken .

Non Conservative Force can arise in classical physics due to neglected degrees of
freedom or time dependent potentials.

Friction may be treated without resorting the use of non conservative forces by
considering the motion of individual molecules.

A particle moves on a circular path. Then its speed, direction offorce, can remain
constant by velocity and acceleration must always change with time.

If P and @ are the initial and the final points of a path of a particle, displacement
is a vector whose direction is along P and has magnitude is equal to the length of
line PQ

Assume bullet train, moving with out any jerks, is going on a circular arc of radius
R with constant speed. Then an experiment is to be performed entirely within the
train without any measurement on objects outside the train. Such an experiment
can tell both speed of the train and radius of the track.

When there is no external forces act on a system of many particles, and there are
only internal forces acting on the particles. The third law gives that the internal
forces are pairwise equal and opposite.Thus the sum of internal forces is zero and
the momentum of each particle is conserved.

The kinetic energy of a particle is continuously increasing with time, then the angle
bewteen the net force and the velocity cannot be greater than or equal to 90° at any
time.

FORCE is any interaction which tends to change the motion of an object.It has both
magnitude and direction,making it a vector quantity.

A psuedo force is an apparent force that acts on all masses whose motion is described
with respect to a non-inertial frame of reference like a rotating frame of reference.This
force is needed by an observer in an non-inertial frame to make all the Newtons Laws
of motion hold true.

16
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If P and @ are the initial and the final points of a path of a particle,the displacement
is the vector ]@

Statement of Law of Conservation of Angular Momentum: For a system of many
particles The net torque due all the forces, be it external or internal forces. But
as the torque due to all the internal forces cancel out, it sufficient to consider the
external forces acting on the system.

The conservation of angular momentum of a system of bodies requires that the the
sum of torque due to all forces be equal to zero. Now consider a situation where
the forces are such that the sum of torques of external forces is zero w.r.t. some axes
K. Since the value of torque depends of the choices of axes, the sum of torques due
to all internal forces will depend on the choice of axes and in general it will be non
zero. Therefore, for a system of several bodies, for a given choice of axes K, there
will be situations when the total angular momentum may not be conserved.

In the Sun Earth system the angular momentum of the Earth is conserved in every
frame of reference

The projection of angular momentum of a conical pendulum in the horizontal plane
is a constant of motion when the origin is chosen to be at fixed at the point of
suspension.

In the example of conical pendulum, the z andy components of angular momentum
change. This follows from the angular momentum conservation as the z components
external torque is zero and horizontal components of torque are non zero.

Law of conservation of momentum does not hold when Newton’s laws are not valid,
e.g. in a non-inertial frame of reference. For example, when we consider collision
between two bodies in a non-inertial frame of reference, the law of conservation of
momentum cannot be applied because there will be a pseudo force acting on the
frame itself.

In order to apply the law of conservation of momentum we must first identify the
system. If there is no external forces acting on the system then conservation laws
of momentum always holds. And depending on the nature of the system and of
the forces, the total kinetic energy and the total angular momentum may not be
conserved.

A non-conservative force is a force with the property that the work done in moving
a particle between two points is dependent of the path taken . Mostly the enery of
the particle in a non conservative force field dissipates in the form of heat or sound
. Since the lost energy cannot be bought back ,conservation of mechanical energy
does not hold true .
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A particle moves on a circular path. Then under suitable conditions its speed may
remain constant, but the force, velocity and acceleration must always change with
time.

If P and @ are the initial and the final points of a path of a particle,the displacement
is the vector ]@

Assume bullet train, moving with out any jerks, is going on a circular arc of radius
R with constant speed. Then an experiment is to be performed entirely within the
train without any measurement on objects outside the train. Such an experiment
can tell only speed of the track.

During collision of billiard balls momentum is conserved. During explosion of a bomb
also momentum is conserved and the total momentum of the fragments of bomb will
be zero. This is because all the forces are only internal forces.

A heavy body is attached from a spring and is held at point A and is such that the
spring is not slack nor is it stretched. It is then released. It goes down upto a point
B and then it rises upto point C' and executes an oscillatory motion between B and
C'. During the motion from A to C is first positive ( from A to B ) and then it is
negative from B to A and again remains negative from A to C.

FORCE is any interaction which tends to change the motion of an object.It has both
magnitude and direction,making it a vector quantity. A pseudo-force F doesn’t arise
from any physical interaction between two objects, but rather from the acceleration
‘a’ of the non-inertial reference frame itself. These forces have no real existence but
must be taken into account in an accelerating frame of reference to make all the
three Newton’s Laws of motion applicable to the system
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