Math 100 — SOLUTIONS TO WORKSHEET 8
INVERSE FUNCTIONS

1. MORE ON THE CHAIN RULE

(1) Suppose f, g are differentiable functions with f(g(z)) = x3. Suppose that f’(g(4)) = 5. Find ¢’(4).
Solution: Applying the chain rule we have f'(g(z))-¢'(z) = 322. Plugging in z = 4 we get
5¢'(4) = 3-4% and hence ¢'(4) = 2.

2. INVERSE FUNCTIONS

(1) Find the function inverse to y = 27 + 3.
Solution: If y = 27 + 3 then 27 = y — 3 so 2 = (y — 3)'/7, and the inverse function is
y=(x—3)"7.
(2) Does y = 22 have an inverse?
Solution: Not on its full domain (not single-valued), yes on [0, c0).
(3) Consider the function y = vz — 1 on z > 1.
(a) Find the inverse function, in the form = = g(y).
Solution: Ify=+/z —1theny? =2 —1soz=y?+ 1.

(b) Find g—z, S—z and calculate their product.
dy _ 1

Solution: = We have G = ;2= and g—z = 2y. Their product is ; 25—1 = = = 1 since
y = v/a — 1 along the curves.

3. THE INVERSE FUNCTION FULE
(1) Given that d%yQ = 2y, find %\/E.
Solution: If y = /7 then x = 32 so g—z = 2y = 2\/T so % = ﬁ so the derivative of /z is
1

2z"
(2) Find & arcsina.
S;)lution: 1Suppose 0 = arcsinz. Then z = sinf so % = cos# so % = 00159 SO darg% =
\/1—sin20 T Vi
(3) Find < loga.
Solution: If y =logx then z = €Y, so 3—; =e¥ so % = e%, = %
(4) (Derivatives and logarithms)
(a) Differentiate log V/%.
Solution: log ¥/t = logt'/* = %logt so the derivative is % We can also use the chain rule:
dlogt!/F 1 1., 1
dt Uk & okt

: y 0 dy
(b) (Final, 2012) Let y = log(sin(log z)). Find 2.
Solution: By the chain rule this is cos(log z)

3 - cos(log x) - % ~ Tsin(logz)

1
sin(log =
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