
LECTURE: 5-5 THE SUBSTITUTION RULE (PART 2)
Example 1: Evaluate the following indefinite integrals.

(a)
Z

cos ✓

sin

2
✓

d✓

(b)
Z

tanxdx

Example 2: Evaluate the following indefinite integrals.

(a)
Z

(1 + tanx)

5
sec

2
xdx

(b)
Z

cos(⇡/x)

x

2
dx

Example 3: Evaluate
Z

5 + x

1 + x

2
dx.

UAF Calculus I 1 5-5 Substitution Rule (Part 2)

= f utzdu = / swing dx

authority
= fuiau

agufe.gg?@=ts*lFnxtl= - f In du
=

- it
'

+ c

=

.in/uosx@=In#o= mluosxl
"

+ c

=m|sec€

e.in#=EEtIIgIn.EIEEIoIIEItIIEe*)u=1+xz

← /t÷d× + / , # d×

=  5km
'

× + ( ,

#
�1� = ZXDX + Yz S tu du

±du=×d×
=  gtui

'

× + c , + tzln IUI t CL

= 5 tahtx + £ In 11h21 + c

= 5tantx-lzlnh.tk#-



Sometimes when you do subsitution you also end up solving for your variable in the substitution. For example:

Example 4: Evaluate
Z

x

5
p
x

3
+ 1dx.

Example 5: Evaluate
Z

x

p
x+ 2dx

Definite Integrals

The Substitution Rule for Definite Integrals: If g0 is continuous on [a, b] and f is continuous on the range of
u = g(x), then Z b

a
f(g(x))g

0
(x) =

Z g(b)

g(a)
f(u)du

Example 6: Evaluate
Z ⇡/2

0
sin

3
x cosxdx two ways:

a) going back to x’s b) using substitution
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Example 7: Evaluate the following definite integrals.

a)
Z e3

e

1

x(lnx)

2
dx

b)
Z 2

1
x

p
x� 1dx

Example 8: Evaluate the following define integrals.

a)
Z 1

0
2

z
sin(2

z
)dz

b)
Z 2

0

x

x

2
+ 4

dx
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Symmetry

• A function f is even if . Even functions are symmetric about the
.

• A function f is odd if . Odd functions are symmetric about the
.

Integrals of Even/Odd Functions: Suppose a function f(x) is (blank) on [�a, a]. Then,

(a) (even)
Z a

�a
f(x)dx

(b) (odd)
Z a

�a
f(x)dx

Example 9: Evaluate the following definite integrals.

(a)
Z 2

�2
(x

2
+ 1)dx

(b)
Z 1

�1

tanx

1 + x

2
dx

Example 10: If f is continuous and
Z 9

0
f(x)dx = 4, find

Z 3

0
xf(x

2
)dx.
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