LW o '
w3, New Lon's Laws of Maotion |
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Phose lnws were enuncinted by Newton in his ‘Principia Mathematica’ published
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Newton's Laws of Motion E

First Law, |

sverybody continues in ils state of rest or of uniform motion in q std !
line,

except an so far it is compelled by any external impressed force to change that ¢:f

Second Law.  The rate of change of momentum of « body is proportional 1

tupressed foree, and takes place in the direction in which the force acts.
Third Law.  To cvery action there is an cqual and opposite reaction.

The first law is also known as the ‘Law of Inertia’. The term inertia meanr‘?‘-'?f
tendency of a body to continue as it is i.e., to remain in a state of rest or of
Motion .l'nr ever in absence ol any external force. This Jaw gives us the qunli?-’:. |
definition of a force; e, a force is something which changes or tends to chang "}

state of rest or of uniform motion of a body in a straight line.
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MOTION [N A STRAIGHT LINE

. sum of the forces y
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appear in pairs If one
force in the opposite direction.
the second one the ‘reaction
not act on the same body.

-

E= S

Units of Force

in F.P.S. (ie., ant~Pm1ml-50rnnd) gyste
it is that amount of force which acting on a

acceieration of one foot per second per second, f f : lled a D
, > uni orce 1s called a
In C.G.S. (i.e., Ci.-Gm-Second) system, tlgt. unit o g e y?e' ol
) R TEY 5 m. produces an accelerss. |
it is that amount of force which acting on a mass o lgm. p Patiy

of 1 rm,;svc"}. 7' 4
1 poundal = 30.48 x 453.6 dynes. .
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m. the unit of force is called a Poungy, A
mass of one pound produces j,  f

In M.K.S. (i.e.. Metre-kg-second) system, the absolute unit of force is calles,
Newton. and it is that amount of force which acting on a mass of 1 kg. produces i
an acceleration of 1 metre/sec?.

Weight
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The Weight of a body is the force with which the earth attracts the body towards of
centre,

o

Due to the attraction of the earth, acceleration of a freely falling body towardst}

carth s g. If W be the weight of a body of mass m, then by the second law W =
which always acts vertically downwards.
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We shall now consider the motion in a straight line under the action of ran

forres. Let us first discuss the motion in a straight line under the action of (-nnsr;r?:é
Jorees,
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2 EXAMPLE 1. A mass of 10 gm. falls freely from rest through 10 metres and s %

brought to rest after penetrating 5 em. of sand. Find the constant resistance of ¥§
sand in gm. weight. ; i ‘
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tant force acting on the mass of 10 gm. in the upward direction is

The I'ESUI :
By Newton's Second law, we have

_10g) dynes.

p-10g=10f, where f =200g cm./sec.2
R=10g+10f = 10(g + f) = 10(g + 200g) = 2010g dynes = 2010 gm. wt.
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