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Work-Energy Principle 
Begin by dotting both sides of Newton’s second law
with the infinitesimal displacement of the particle
d!r

!F · d!r = m!a · d!r.

We now apply the identities d!r = !v dt and !a =
d!v/dt to the right-hand side to obtain

!F · d!r = m
d!v
dt

·!v dt,

= m!v · d!v.



W-E Principle (cont.)
It is straightforward to show that the differential
of 1

2m!v ·!v is equal to the right-hand-side of our
previous result, that is,

d
(
1
2m!v ·!v

)
= 1

2m
(
d!v ·!v +!v · d!v

)
,

= 1
2m

(
2!v · d!v

)
,

= m!v · d!v,

where d ( ) indicates the differential of the quantity
in parentheses.
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