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Work =~ Zf(x;c).ﬁ.x = If(x)dx = Work,
k=1 a

where f(x) is the force applied, as a function of position x. Add up all those forces-
times-small-distances in the sum ( Z ] and vou get an estimate on the total amount of
work. Assuming the force is described by a continuous function, you can find the precise
amount of work with the integral [ J. I If force is given in Newtons, and position is

measured in meters, then the result is in Newton®*meters (traditionallv written as Newton-
meters).

In the context of work, though, we replace the term Newton-meter with Joules
(force in the same direction as the motion), and when we talk about Newton-meters (or
foot-pounds), it's usually reserved for torque, and the force is measured at right angles to
the distance measure. Strictly speaking, both are given units of
. S =kg- i m = mass*acceleration®*distance

=

5° 5
When vou're tuming a screw with a wrench, vou use Newton-meters, where
vou're applving the force at right angles to the handle of the wrench. Torque measures
the tendency of the screw to turn — How hard you're pushing times the length of the
wrench measures the torque. You'll learn more about torque (much more than this

oversimplification) in Calculus IT1.

The RATE at which work is being done is Joules per second, 5 ke -3m ] also
5
LY

known as Watts.
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