












More Examples

Example(Old Exam Question Fall 2007) Find the derivative of

h(x) = x2 cos(
p

x3 � 1 + 2).

Example Find the derivative of

F (x) =
1p

x2 + x + 1

F (x) =
1p

x2 + x + 1
= (x2 + x + 1)�1/2.

By the chain rule,

F 0(x) =
�1

2
(x2 + x + 1)�3/2(2x + 1) =

�(2x + 1)

2(x2 + x + 1)3/2
.

Example Find the derivative of L(x) =
q

x�1
x+2 .

Here we use the chain rule followed by the quotient rule. We have

L(x) =

r
x� 1

x + 2
=

 
x� 1

x + 2

!1/2

.

Using the chain rule, we get

L0(x) =
1

2

 
x� 1

x + 2

!�1/2
d

dx

 
x� 1

x + 2

!
.

Using the quotient rule for the derivative on the right, we get

L0(x) =
1

2

 
x� 1

x + 2

!�1/2"
(x + 2)� (x� 1)

(x + 2)2

#
=

1

2

 
x� 1

x + 2

!�1/2"
3

(x + 2)2

#
.
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Example
f(x) =

p
cos2(2x)

Find f 0(0). (Note that this is an interesting function, in fact f(x) = | cos(2x)| which you can graph by
sketching the graph of cos(2x) and then flipping the negative parts over the x-axis. Note that the graph
has many sharp points, but is smooth at x = 0.)

2

– 2

– 2! – ! ! 2!

f x( ) = cos 2·x( )

Using the chain rule with the chain
y = f(x) =

p
cos2(2x) =

p
u, u = cos2(2x) = (v)2, v = cos(2x) = cos(w), w = 2x, we get

f 0(x) =
dy

dx
=

dy

du
· du

dv
· dv

dw
· dw

dx
=

1

2
u�1/2 · 2v · [� sin(w)] · 2 =

1

2
p

cos2(2x)
· 2 cos(2x) · [� sin(2x)] · 2 =

�2 cos(2x) sin(2x)p
cos2(2x)

.
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