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1 Work

Definition Work is the effortdone by a forceto more an object wherethe

action is in thedirection ofthe movement

EXAMPLES
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Pull anobjectwith achord
F force d distance
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Pull an object through a pulley
or a rampramp
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p Component of F in thedirectionof

themovement is F Fast
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Ets I m ay eggs t m kg ga i lb ing
mass

Itis
W F d us kgng lb mass Etling

Example Weight measure of forcewithwhich anobject is attracted to
Earth

Work ft pounds ft lb

If we lift a box weighing 20 lbs 3ft high theworkdone is
60 ft lbs

Other unit systems cgs cm grams second m F indynes tang
mks f m kg second m Fin Newtons

IN singsm Work in cgs dyne on erg
Work in mks N m Tale J
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Conversion I ft lb 1.356 J I J to ergs

Examples above The force is the same no matterthelocationofthe
object

Q What if theforce is non constant ms F Fox changeswith
X distance

I Over a small distance DX we can pretend F is constant

by continuity So

DW F DX Fd X mus Wu Fix dx
aptiximationYw Fundamental o

Theoremof fr u in RCalculus

2 Prototypical example1 SPRING

As we stretch a spring theforce pushes it back to equilibrium
More forceacts the further we stretch thespring

equilibrium nesting
c F restorative forcefirmly 1 stretched against the

stretchingdirection
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Hooke's Law Fix k x where k springconstant

k depends on thematerial properties ofthespring

Example Assume ittakes 8lb of forceto hold a 16 in longspring
2 in away from equilibrium How much work is donewhenmovingthe

spring to a 24 in length

Solution We use thedata to find k F z k 2 in 8 lb








