Math 180: Calculus I Fall 2014

October 7
TA: Brian Powers

We may use the following derivative rules now:

d d 1 d u'(z) d 1
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And the technique of logarithmic differentiation: take a log of both sides of the equation, then take the
derivative using implicit differentaition to solve for f’(x).

1. Find the following derivatives

(a) L(2%Inz)
SOLUTION: )
=% lnx+ 22>
T

(b) a3z
SOLUTION:
= 32237 4+ 23(3% In 3)

(c) %(ln | sin z|)

SOLUTION:

COS T
= — =cotx
Sinx
(d) £ In(10%)
SOLUTION: 107 1 10
=2 10

10

Or you may use hte fact that
In(10%) = 21n 10

and simply take that derivative (In 10 is just a constant).

(e) %(ln(lnx))
SOLUTION:
_ Yz _ 1
" Inz  zlz

2. Find the derivatives

(a) s(t) = cos(2?)
SOLUTION:
§'(t) = —sin(2") (2" Int)

(b) f(z)=In[(z® +1)7]
SOLUTION:
m(2® + 1)1 (32?)
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3. Evaluate the derivative of h(x) = 2V* at x = 4.
SOLUTION: Using logarithmic differentiation, we take the natural log of both sides first

Inh(z) = ln( f)

Inh(z) =+vrlnz by log property

P'(z) 1 1 . .
1 — k f h 3
o) \f nzr+ ff take derivative of both sides
b (z) = h(x) <;r\1/x5 + ;E) solve for h'(x)

1 1

W (z) =aV® (21:/2 + \/§> substitute in h(zx)
B(4) =4V1 (1“4 + 1) lug in 4

In4 1
:1 _— —
(%5 +3)

=4In4+38

4. Find the horizontal tangent line equation for y = 2'™?
SOLUTION: Using logarithmic differentiation,

Iny=1In (xln“")

Iny = (Inz)(Inz) = (Inx)? by log property
‘Z = 2(In x); take derivative of both sides
y' = y21;lm solve for ¢’
y =z 21;13: substitute in y

Because z = 0 is not in the domain, the only way this derivative can be zero is for Inz = 0. This
happens when z = 1 (this is true for all logs, no matter what base). Plugging in 1 for = we get

y:(1)1n1=1021

So the equation of the horizontal tangent line is

y=1

5. Use logarithmic differentiation to find the derivative of
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SOLUTION:
28 cos? x)

In f(z) = In (m

In f(x) = In(2%) 4 In(cos® z) —

ffx) 8 sinzg 1 1
f(®) ~x “cosz 2z—1
:§73tanx+ L
T 2 -2z

2 —2x

take log of both sides

In(vz —1)

by log properties

by log properties

take derivative of both sides

) solve for f'(z)

® cos® 8 1
= (t/if) (z — 3tanx + 5 2x) substitute back f(x)

6. Find the derivative g3’ of

using two methods:
(1) Use the fact that

(2) Use logarithmic differentiation.
SOLUTION:
Method (1):

So
y = @ In(@®+1) <ln(a¢2 +1)+

Method (2):

y=(a"+1)
B = % Inb
y = e® In(z241)

I ) = (@2 +1)" (ln(x2 L1y )

2 +1 72 +1

Iny =In[(z* +1)"]
=zln(z? +1)

/

L em@?+1)+
Y

T
—(2

222
"=y (In(z®+1)+ ——
y y(n(x+)+12+1)

2 4+ 1

= (@2 +1)" <1n(q:2 L1 )
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