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3. [9 points| Consider the curve C defined by
cos(ar —y) +2* +y* =b

where a and b are positive constants.

d
a. [5 points| For the curve C, find a formula for %Y i1 terms of o and y. The constants a and

x
b may appear in your answer. To earn credit for this problem, you must compute this by
hand and show every step of your work clearly.

Solution:
Implicit differentiation:

d 9 o d
%(cos(afc—y}%—m +y)_dx(b)

dy . dy
<a - dx) (—sin(az —y)) + 2z + Qy% =0

Solving for %:

—asin(axr — y) + Z—i(sin(aw — ) + 2z + QQ% =0
% (sin(az — y) + 2y) = asin(ax — y) — 2x
dy _ asin(az —y) — 2z
dr  sin(ax —y) +2y
a0 aéin(a:c —y) — 2z
Answer: o sin(ax — y) + 2y

b. [1 point] Let a = 1 and b = 9. Exactly one of the following points (z,y) lies on the curve
C. Circle that one point.

(3,0) (2,2) (1,-1) (m,m) (0,-9)

c. [3 points] With a = 1 and b = 9 as above, find an equation for the tangent line to the
curve C at the point you chose in part b..

d
Solution: To find the slope of the tangent line, we evaluate d—y at the point (2,2) to
T

find
@ _sin(2-2) —-2(2)

=2 =—1.
dl‘ (x,y):(2,2) Sln(2 - 2) + 2(2)

Hence, the equation for the tangent line is y =2 — 1(x — 2) = —z + 4.

Answer: y= 2—(r—2) (or —v +4)

University of Michigan Department of Mathematics Winter, 2016 Math 115 Exam 2 Problem 3 Solution



