
Math 10350 – Example Set 06B
Section 3.7 The Chain Rule

Section 3.9 Derivative of the Natural Log

1. Consider the functions f(x) = ex and g(x) = lnx.

a. Sketch the graph of f(x) = ex and g(x) = lnx on the same set of axes. What could you say about their
relationship? How are f(x) and g(x) related?

b. Using the fact that
d

dx
(ex) = ex and the chain rule, find a formula for

d

dx
(lnx).

c. Using the change of base formula logb x =
lnx

ln b
, show that

d

dx
(logb x) =

1

x ln b
.

2. Find the equation of the tangent line to the graph of y =
lnx� 1

lnx+ 1
when x = 1.

3. Find the derivatives of the following functions:

a. f(✓) = ln(sin ✓ + 2) b. y = ln

✓
ex � 1

ex + 1

◆
c. g(z) = ln(ln z) for z > 1.

d. y = e(lnx)3 e. xe + ex e. xx

2

1 . (a) Sketch f(x) = e* g(x) =/nx(b)Usele* ) = e* chain rule similarly (a) = a
"
In(a)

n
to find linx). find lloga()

(en(x)) = em(x) . [inx]'aloga)) = doga/ In(a) .[loga(x)]
·

10,
1) g(x)

=
inX

11 11

·

11 ,0 (x) = 1 (x) = 1

thus e'(Inw) = 1 thus aloga" In(a)-Cloga(x)]= 1
X . (In(x)) = 1 X . In (a). [loga(x)]=1

f(g(x)) = e(n(x)
= X

(In(x))= [loga()] = xinia)

g(f(x)) = In(e
*

) = X

(c) use logpx=I to find llog

[logx]=] = ini [in] = iiin

In bisjust



Inx-1f

Y = Inx + 19 quotient rule:ggt

y =
( *) . ((nx + 1)- (*)((nx - 1)

=
(((nx +1) - (nx -1)

=

* [Inx+x+=
((nx + 1)2 ((nx + 1)2 ((nx + 1)2

2
f'(1)=ni =

10+2 = = = 2

f(1) : iii = Bi = -1

tangent line : y -f(x,) = f'(x
,
)(x-x ,)

y
- 1 - 1) = (2)(x- 1)

y + 1 = 2x - 2

y = 2x - 3

e
*

- 1 f
(a) f(0) = In (sing + 2) flu). u (b) y

= Inli) hisu u = ex+ 19

f'(0) = sino +2
· cost y= h(u) .

fig-gf
g2

Y= elelet-le
(c) g(z)= In((n(z) le*+ 1)2

W

g'lz)= inizi ·!. ete-e
le

"
+11

I

= z(n(z)

=
(e+ 1) /ze*

(e" + 11*

2e
*

= (ex + 1)

(d) y= e'nx)3 power "exponential eln(x
* )

exe- + e
Y

eXinX

y
' = enxi[3((nx)?*]

ex
. (n(x! [1 . (n(x) + = -x]

ex
.(n(x)

.[In(x) + 1]


