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Problem 1. A particle moves along the z-axis so that its velocity at any time ¢t > 0 is given by v(t) =
1 — sin(27t).

(a) Find the acceleration a(t) of the particle at any time t.

Solution. Since acceleration is the derivative of velocity,

_dv

a(t) = p

= —27 cos(27t).

(b) Find all values of ¢, 0 <t < 2, for which the particle is at rest.

Solution. The particle is at rest when v(t) = 0, so 1 — sin(2nt) = 0, so sin(27¢) = 1. This occurs at

27t = g + nm, where n is an integer, so t = 1 + g In the interval [0, 2], the solutions are t = 1 and

t= O

| Ot

(c) Find the position z(t) of the particle at any time ¢ if 2(0) = 0.

Solution. We know that position is the antiderivative of velocity, in the sense that

5(2
z(t) :/U(t)dz/1—sin(27rt)dt:t+wb§7m)+a
™
We use that knowledge that z(0) = 0 to find C:
1 1
02%(0)=0+COS(0) +C=—+4C = C=-—.
27 1t o
Thus o 1
cos(2m
=) =t or o1



