Math 115 / Exam 2 (November 12, 2013)
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. : o 5 dy
2. [6 points] Given the implicit curve y* = cos(zy) — 3z, find T
Solution: Using implicit differentiation, we get
2y3—i = —sin(zy) <y + xj—i) -3
Solving for @ gives
dz
dy . . dy
2y% = —ysin(zy) — xsm(my)% -3
dy : dy .
2y% + a;sm(a:y)% = —ysin(zy) — 3
dy _ —ysin(zy) =3
dr 2y + zsin(zy)
3. [9 points] This problem concerns the function f(z) = —x — 3e%2.
a. [3 points] Show that the function f is invertible.
Solution: We have f’(x) = —1—12e~% which is negative for all values of 2. This means

that f is a strictly decreasing function. Since f is strictly decreasing, it never takes the
same value twice so f is invertible.

b. [2 points|] Find f~!(—3). You do not need to show any work.
‘ Solution: f~1(—3) = 0 because f(0) = —3.

c. [4 points] Evaluate (f~')(—3). Show all of your work.

Solution: Using the formula for the derivative of an inverse function, we get

1 1
FIF=H(=3) 0 f(0)

Since f'(r) = —1 — 12e™% we have f'(0) = —13 and so
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