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Original law ‘To every action there is always opposed an equal

reaction.
Reaction = - Action

Extended/generalized law: Reaction -Q Action, Q is coefficient

of proportionality

Q. 1 How some experiments need to be conducted for com-

plete confirmation of Newton’s third law?

Ajay: Newton [1] stated the law in the Principia (1686),

Action = - Reaction (2)

The definition and equation of the law is universally applicable

for all projectiles and targets.

He gave three applications of the law briefly as outlines/basi-
cally introduction. In first two applications action/reaction were
expressed in terms of force, and third application of the law leads
to conservation of momentum. Newton did not give any math-

ematical equation or detailed justification of the law.

The first two applications involve falling and rebounding bod-
ies. Newton did not mention about these experiments due to con-
ceptual limitations. In school level text books these are taught

qualitatively.

These experiments involve weight (mg). The acceleration due

to gravity, is determined for first time in 1888, and weight in 1901.
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Thus weight was defined 215 years after enunciation of Newton’s

law of gravitation in 1686.

So it was not possible for scientists to perceive experiments.
Thus law got established. Now the experiments are theoretically
feasible and scientists have accurate equipment to check them. So

these experiments are needed for confirmation of the law.

Q 2. So the experiments regarding falling and rebounding bod-
ies are feasible and need to be conducted for complete under-
standing of the law. What are the factors which may bring the
proposed limitations of the law?

Ajay: The shape of bodies (projectile and target) are main fac-
tors which would pave way for demonstrations of limitations. For
the same MASS (say IKG) the shapes of bodies of RUBBER (say) may
be different e.g.

o Shapes of bodies: Spherical, semi-spherical, umbrella
shaped, triangular, square, hexagonal, polygon, cone, long
thin pipe, flat, irregular or any feasible typical shape, orien-

tations (angle of fall) etc.

¢ Various bodies: Wool, wood, cloth, spring, steel, rubber, clay,
kneaded flour, chewing gum, sponge, typical plastic, porous
material, air/fluid filled artifact, super ball, sky ball, or any

other typical body etc.

¢ Characteristics of bodies: Inherent composition, nature,
flexibility, elasticity, plasticity, rigidity, magnitude, size, dis-
tinctiveness of interacting bodies or mode of interactions
of bodies, unsymmetrical distribution of mass in body and

other relevant factors like surfaces on which bodies interact.
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When bodies fall then action i.e. force (weight, mg or 9.8 new-
tons), is the same (rubber, say). So reaction must be same in mag-
nitude and opposite in direction (-9.8 newton). The bodies must

rebound to the same height they fall. Only then Reaction = - Action.

As already mentioned definition of the law and eq.(1) is univer-

sally applicable.

But bodies of different shapes rebound to different heights at
qualitative level in macroscopic experiments. Thus law is not justi-
fied.

In the experiments the energy may be lost as heat energy (mass
x specific heat x rise in temp.), sound energy etc., this can be taken
in account. Also area of constant for spherical and flat body is sig-

nificant. These factors can be minimized.

These experiments can be conducted for other bouncy bodies
such as super ball and sky ball (they have bounciness many times
the rubber ball).

The various scientists have found these experiments original

and recommended for experiments [2-11].

Q 3. If in sensitive experiments, the deviation are observed
from Newton'’s third law in some cases, then how the devia-

tions would be explained?

Ajay: The deviations can be explained by extending the defini-

tion of the law within domains of Newtonian Mechanics as
Reaction = Q Action (2)

Where Q is coefficient of proportionality. It takes in account var-
ious factors (like shape etc.) which are not taken in account. These
experiments may be conducted establishing specific laboratory or
using existing facilities of ISRO, DRDO, HAL etc. for shorter time.
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