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5. [9 points] Consider the curve C defined by
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™Y = ay® + 2?

where a is a positive constant. dy
a. [6 points] For this curve C, find a formula for — in terms of « and y. The constant a may

x
appear in your answer. Remember to show every step of your work clearly.

Solution: We differentiate both sides of the equation defining C with respect to x and

then solve for ;i_y

x
d  qzyy _ 4 2., .2
d
e”ya (ray) = ZQyZ—Z + 2z
d d
we™Y (m—y + y) = 2ay—y + 2z
dx dx

d d
ﬂwe”yd—y + mye™Y = 2ay£ + 2z

x
d d
rremy Y 2ay—y =2z — mye™Y
dx dx
dy

— (rxe™Y — 2ay) = 2x — wye™Y

dx
dy  2x— mye™Y

dr ~ mwemy — 2ay

2x — wye™Y

Answer: dy = Txe™Y — 2ay
dx

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

(0,3) (1,2) (2,-1) (0,-1) (e, 0)

‘ Solution: When a = 1, the point (0, —1) satisfies the equation defining the curve C.

c. [2 points] With a = 1 as above, is the tangent line to the curve C at the point you chose
in (b) increasing, decreasing, or is there not enough information to determine this? Circle
your one choice and then justify your answer.

The tangent line to the curve C at the point circled in (b) is

i. ii. decreasing. iii. NOT ENOUGH INFORMATION

Justification:

Solution: The slope of this tangent line is % evaluated at (0,—1), i.e. the slope of the

. . —7(=1)e™(0)(—1) . . .
tangent line is W?é;)e)ﬂg)((,}}iz(l)(_l) = 5. Since 5 > 0, the tangent line has positive slope

So is increasing.
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