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(12) 1. Find the derivative of y with respect to the appropriate variable.

Vo
(a) y=1n<1+\/§)

Simplify y = In v/ — In(1 +V8) = 1In6 —In(1+6'/?). Now we differentiate:
by the chain rule
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(b) y =57

Use exponential notation. y = 552, Now we differentiate. By the chain rule
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y' = (In5)5 55 =5/
(because if f(z) = 5" then f'(z) = (In5)5").
(c) y=sin"'(1—1)
Differentiate, using the chain rule,
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(d) y = In(tan' 2)
Differentiate, using the chain rule,
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(4) 2. Use logarithmic differentiation to find the derivative dy/dx if y = —(x —fl; 73
x

Take In of both sides and simplify

xva?+1
Iny = In

(x+1)2/3
= In (xx/xQ + 1) —In[(z + 1)*?
2 1 2
= lnz+In(vVa2+1)— gln(x +1)=Inz+ éhq(:zc2 +1) — gln(:p +1)

Differentiate both sides in x. By the chain rule
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so that

@_(1 x 2 )y:(1 x 2 ym

r 2241 3(x+1) (z+1)2/3

x+x2+1_3(m+1)

dx

CIfr+s?+03 =12, dr/dt = 4 and ds/dt = —3, find dv/dt when r = 3 and s = 17

Differentiate in ¢: by the generalized power rule dr/dt+2s(ds/dt)+3v*(dv/dt) = 0.
We know dr/dt = 4 and ds/dt = —3 and so we have 4 + 2s(—3) + 3v?(dv/dt) = 0
or

4 — 65 + 3v*(dv/dt)

We further know that » = 3 and s = 1 and so from the original equation we know
3+ 12403 =12 or v® = 8 or v = 2. Substituting into the above equation involving
dv/dt gives:

4 —6(1) + 3(2)*(dv/dt) = 0

so that dv/dt = 1/6.



