Section 14.1  The Derivative of Logarithmic Functions

Problem 1.
y=2Indz = y =2(In(5) +In(z)) = ¢ = 2(-15) = %
Problem 2.
y=rnyE =y =r(}) ) =y = (P = &
Problem 3.
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Problem 4.

y=zlnz =y = (1)(in(z)) + (z)() = In(z) + 1.
Problem 5.
y= 1n)£2m > y=

1 1y(2x)-(2)(In(2)+In(z)) _ 1-(In(2)+In{z))
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Problem 8.

flo) = 0B | g ) 4 g l@)din(e) 4 g - ) 4 WD) 43 = f'(z) = 3

x 1) = &. We see that
f'(x) > 0 on (0,00), which is the domain of f. Thus f is increasing and hence is invertible.

To solve for f~!(x), we have: x = In 3%—1(@) +3=2(z—3) = In(y/3f(x)) = e2e=3) = \/3f-1(z)
4(x—3
= () =377 (@) = 17 (0) = <5

Problem 10.
f'(z) = In(z) + 23

p =
and is negative on

~1 =z =1 Now f(z) is positive on (3
. Hence, at its only critical point, z = 1
value of f () = -1,

¢ 00)
2, [ has a local and absolute minimum



Problem 1. p
y=2z% 2% = Eg? = (22)(27) + (In(2)2%)(2?) = z(2%)(2 + In(2)z).

Problem 2. 4
5.2° y 9 T
= = — == =
y=22 = L= (n(2)27).
Problem 3.

Scx d
y= =2 5 W= (50467 + (n(6)5°)(+%) = £ (+)(5%)(5 + In)a).

Problem 4.

fl@)=2-2°= f'(z) =2 +2(2"In2) = 2°(1 + zln2). Now f'(z) =0 = 1+zln2=0=z = rvh
the only critical point. Moreover, note that f’(z) < 0 for z < — X5 and f'(z) > 0 for z > — 5. Hence
n

the absolute minimum value of f(z) occurs at ¢ = — 15 and is f(——lna)) = (—R%ES)Q_EY%T ~ —0.53.

Problem 5.
(a) flz)=2>+e® +2°+e? = f/(z) =2z + € +ex L.
(0) J(2) = (n = Fg)e” = (&) = (7 = F5)e"

(c) flz)=(3e%)e” = f'(z) = (3¢®)e” = 3e=+3
Problem 8.
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(a) f'(z)=¢"—1. f'(z)=0whenz=1 f'(x) <0 for x < 0and f'(z)>0forz >0

graph of f T
sign of f’ - q +

(b) By the first derivative test and part (a), x = 0 is the only local minimum point. The corresponding local
minimum value is f(0) = €? — 0 = 1. See the labeled graph above.
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(i} 2 solutions

(it) No solution

4.7



