Work It!

I.  What is work?


Work is done when….. a force causes a displacement of an object.


In other words….




Work = Force * Displacement





W = Fd

A. No displacement = no work

B. Force applied must be parallel to displacement

C. Work is scalar

D. Examples:                                                             Force

                   Force

            displacement



displacement

In this situation you must find the horizontal component of the applied force.

So… cos ( = Fx


     Fapplied
Substitute the value of Fx into the Work equation and ……




W = (Fapplied) (cos () (d)

E. The units are??

F = Newtons

D = meters

W = N*m   OR  Joules

F. What about the sign??

(+):  When force is in the same direction as displacement

(-):  When force is in the opposite direction as displacement. ex. frictional work- the frictional force is in the opposite direction of displacement

II.  Calculations


How much work is done on a vacuum cleaner pulled 3.0 meters by a force of 50.0 N at an angle of 30.0( above the horizontal?

Known:


Unknown:

d = 3.0 m


W = ?

Fapplied = 50.0 N

( = 30.0(
A tugboat pulls a ship with a constant net horizontal force of 5.00 x 103 N and causes the ship to move through the harbor.  How much work is done on the ship if it moves a distance of 3.0 km?

If 2.0 Joules of work is done in raising a 180 g apple, how far is it lifted?

