Lecture 3: Exercise 3

Explanation

This exercise provides some practice in proving that a proposed solution to a differential equation isindeed a solution.

Hint

Recall the sum and power rules of differentiation. Y ou will need to differentiate twice.

Answer
We begin by writing,

F,
2t = 20 + Vy(0) t + — t2,
2m

We can find the velocity by differentiating,
d d d d F

V()= — 2= — 20+ — V,(0)t + — kay
dt dt dt dt 2m
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or,

d F, d
V() = vy(0) — t + — — 2
dt 2mdt

or,

Fz F,
Vo(t) =v,(0)x1+ — 2t =Vv,(0) + —t
2m m

We can find the acceleration,

d d d F,
alt)=—v,()=—Vv,(0)+ — —1t
dt dt m
or,
d F, d F,
at)=—Vv(0)+ — —t=—
dt m dt m
or
may(t) = F,.

Which is Newton's equation of motion.



