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Exercise 64

(a) If g is differentiable, the Reciprocal Rule says that
d[ 171 4@

dx {9(96)] T @)

Use the Quotient Rule to prove the Reciprocal Rule.

(b) Use the Reciprocal Rule to differentiate the function in Exercise 16.

(c¢) Use the Reciprocal Rule to verify that the Power Rule is valid for negative integers, that is,

d

. (z7") = —naz "t

for all positive integers n.

Solution

Part (a)

Use the quotient rule to prove the reciprocal rule.

d[ 1 } _ [EW)]g(@) - g'(=)(1)
dr | g(z) lg(x)]?

Part (b)

The function to differentiate in Exercise 16 is

1
TR
Here g(t) =t + 2t — 1, so ¢'(t) = 3t> + 4t. Therefore, by the reciprocal rule,
;L 3t% + 4t
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This result is in agreement with the one in Exercise 16.
Part (c)

Suppose that n is a positive integer.

L= (4)

Here g(z) = 2™, so ¢'(x) = na"~ . Therefore, by the reciprocal rule,

n—1
nx 1 e
y = — 5 = —na" 1=2n — gt

for all positive integers n.
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