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Force

17 a single force F, is applied to a body of mass m, the value of the force
is defined as the time rate of change of momentum of the body:

dP

F. = {defnition of force) (4-32)
For a body of constant mass m, this is
dmy) 4
F="Cams
Fo=ms (4-3b)

Equation 4-3b can be used to calibrate a spring scale as shown in Figure
4-2.* The more the spring is stretched, the greater the force and the
greater will be the acceleration of the frictionless cart. The spring tcale
could be calibrated by using # cart of unit mass. The spring scele is pulted
until the cart has one unit of acceleration; then a mark of one unit of force
would be made al the position of the pointer. The process is cepeated for
two units of acceleration, which shows where to put the mark for two units
of force, and so on.

pointer  apeing stisched 1 end

] °

In order to predict the motion ol a body due 10 forces actiag on it. we must
have a basic “law" (theory) with which we can make such a prediction.
The theory may, or may not, be correct. Only experimental measurements
can tell. The basic theory thet permits us to predict the motions of bodies
consists of three equations, which are calied Newton's laws of motion.
First we shall briefly siate Newton's three laws of motion. This listing will

*We are nssuming thal the force of the tpring is transmitted wndiminished s o ttring 1o
tw cant. This sssumplion will be justified in detsil 0w page 68,
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