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a) Use the product rule and induction to show that (z™) = nz"~! for all n € N.

b) Use the fact that (%)/ = (—712) and the chain and product rules to prove the quotient rule:

If I C R is an open interval, f,g: I — R are differentiable at a € I, and glz) £0forz €1,

then
IAY o = £(@ga) — fla)g'(a)
(g) (@) (9(a))? '

a) when n =1 ()’ = 1 by the definition:

. x—a
lim =1.
T—=a X —Q

Now assume (z")" = nz" 1. Then by the product rule

(") = (@™)'z + 2"(z) = (nz" a4+ 2" = (n + 1)z".

b) % is the product of f and the composition of (l) og. Since g is differentiable and nonzero and

% is differentiable at = # 0, (%) o g is differentiable by the chain rule and 5 is differentiable

by the product rule. We compute:
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