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6. [12 points] The position of a particle at time ¢ is given by x = cos (et) , and y = cos (3et) ,
where both x and y are measured in cm, and ¢ is measured in seconds.
a. [5 points] Find the exact speed of the particle at time ¢ = 0. Show enough work to support
your answer and include units. Calculator approximations will not receive full credit.

Solution: We first find % and %.
dy

dv 4 .o _ t t
i e"sin(e") and pri 3e" sin(3e")

Speed = \/(—et sin(et))? + (—3et sin(3et))? = \/th sin?(et) 4 9e2t sin?(3et)

Evaluating at ¢t = 0 gives us Speed = /sin?(1) + 9sin?(3) cm/sec.

b. [7 points] Use derivatives to determine the concavity of the particle’s path at time ¢t = 0.

Solution:
dy _d (dy) dz
dx?  dt \dz )’ dt’
—3et sin(3et sin(3et
From part (a)’ % = E)et singit)) - 351“((3)).

d (3 s.in(Set) dr _ 9e! cos(3et) sin(et.) - 3et sin(3e?) cos(e?) J(—e!sin(et))
dt \ sin(et) dt sin”(et)
_ 9¢’ cos(3e!) sin(e!) — e’ sin(3e’) cos(e!)

B —et sin®(et)

*y _ 9cos(3)sin(l)=3sin(3)cos(l) ;19 9673 > 0. Therefore the

Evaluating at ¢ = 0, we have 3 —3
x —sin®(1)
path is concave up when ¢t =0

University of Michigan Department of Mathematics Winter, 2010 Math 116 Exam 2 Problem 6 Solution



