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Wf sfo that th.' smoother tlif surface is {i.e., thr Iosh the
friction) the longer the hall continues to move. What woul.l
happen if the surface wvn^ jwr/rrfh/ smiK>th and lev.-l. /r , had
no friction at all ? Of coui-se no one hnn ever seen sucii a
surface. l)ut we can easily conceive what would happen if we
had one. The 1m»I1 woulrl continue to move at the same rate.

Suppose the ha.se-hall w.-re taken far ot!' in spac.>. away
from tlie influence of sun and planets, and were thrown iri

any direction with a certain spee.l, it would continue to move
in that same direction with the same speed.

Now in all our experience we liave never known of any
iKxly which was movin«r all the time in a sin^jle direct i<m witli
a p'rfeclly con.stant spee.l. Why not/ In explanation we
say that some Forre hu.s been actin<,' on it and has chaiifjed
its motion.

We can stiite our conclusions in the following words:

En-,'!/ JxhUi vtmHnueH i)) t7.«< .sfnfp of rvsf „r of nni/onn
tint in,, in „, sf,'>ii;//it li,„> v„U'.xH if !„ vnmpdlalhy external
FoKCE (o fhanye its state.

This is known as Newton's First I^iw of Motion. You see
it is just a brief statement of our experience.

25. Force and Momentum. Just as we fotmd that it

re.juired greater effort to stop the Imse-ljiill tlian the hollow
rubber ball, so it reijuires a greater eHbrt or greater f,m-e to
put it in motion. To throw a heavy stone requires njuch
great«.'r force than U) throw a light one witli the same velocity.
It is really the cpiantity of motion, or the momentum, whiJh
we mu.st consider. To pioduce or to dcstr y much motnentum
(in a given time) requires the application of a great force. If
V, definite amount of momentum is produced or destroyed by a
certain force, then to produce or destroy one, two, three or a
hundred times that amount of momentum we must exert one,
two, three or a hundred times the force.


