Calculus I Section 3-13: Logarithmic Differentiation

Question 8

Let the function be: )

2 4
= 3 1 . 2—1.7
y=(z*+3x+1) x 15

(a) Use logarithmic differentiation to find g—g.

(b) Simplify your answer as much as possible.
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Calculus I Section 3-13: Logarithmic Differentiation

Question 8 - Solution

Put A = 22 4+ 3z + 1. The real domain is |z| > 1, x # —5/2.
For A # 0 and |z| > 1, logarithmic differentiation gives

Infy| = 410 |A| + 5 In(2* — 1) = 3In |22 + 5,

yf’_4(2x+3)+ z 6
y A 22—1 2z+5

Cancel before evaluating at zeros of A:

J = A3[4(2z + 3) (2% — 1)(2z + 5) + Az (2x + 5) — 6A(2? — 1)]
VaZ —1(2z +5)4 '
This formula holds for |z| > 1, 2 # —5/2, including * = (-3 — v/5)/2, where y’ = 0. The other root of

A is outside the domain.
There is no finite derivative at z = £1.
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