WORK, COMPONENTS, AND
PROJECTIONS




Suppose we have two vectors, F =i +2j and d =4i + |.




Think of F as representing a force in pounds

and d as representing a distance in feet.




"Work" Is classically defined as forcexdistance.




But what we need to know now Is the component of the

force F that is acting in the direction of the distance vector d.




Clearly,

comp, F =HI5HCOS¢9—
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This is a scalar quantity that we call the component of F

in the direction of d.
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To get the corresponding vector, multiply this component by a unit

vector in the direction of d.
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We call this the projection of F onto the vector d.
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Now to find the work done, take the component of F

in the dirction of d and multiply by the length of d.

work = (HIchos Q)HJH — HIEHHEHCOSH = F.d =6 foot-pounds



And finally, notice that If V Is vector and U Is a unit vector,

then comp,V == H H =Vel.

1. If V=20 +3]+4k & =i, then comp.V = Vei =2
2. IfV=21+3]+4k &= ], then comp.V =V =3.
3. If V=21 +3]+4k &l =k, then comp_V =V+k = 4.
A 1FV=2]+37+4K & U= —f 4+ ——k,
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then comp,V = Vel = 3.2.



