
 6.7 The Substitution Rule ReverseChain Rule

Ex From the chain rule we have

1 17 71 2 116 1 2 11 14 1 2 11

and henie 14 1 2 116 dx 1 31 C

How could we have evaluated 14 1 71 dx

without knowing the answer in advance

We can use a change of variable substitution

to make the integral nicer

For 14 1 2 176dx let 21 2 1 2x

du 2x dx

dx

We get 114 1 I 14 46

2x



1746 du

U C now go bark to

x2 1

Ex Evaluate x X 4 dx

Solution Let u
3 4 so du 3 d

dx 2

Thus

x 3 4 dx 1 2
u

u du

C 1 3 4 C

General Strategy

Let u then du dx

Replace u and dx in the integral and evaluate



Good Choices for u

U funition raised to an ugly power

U function inside sin cos In e etc

U function whose derivative is also in the integral

Ex Evaluate the following

at sins1 1 cos 1 1 dx

Solution Let u sinx so du cosxdx

Thus sinsk
f

u8du

U t C
9

Sing C

1b f dx

Solution Let u lax so du dx

dx du



We have

by dx du I C C

14 d

Solution Let U xtl so du dx

he du U I U 1

du

i i

f u't u
2 du

4 4 C 31 15 21 1 C

For definite integrals fix dx we must also



deal with the bounds There are two ways to do

this

Option 1 Don't change the bounds but make sure

to rewrite everything in terms of before

plugging them in

Ex f e cos ex dx let u e

du e dx

cos ul du
0

sink

since sin e sink

Option 2 change the bounds and don't worry about

rewriting everything in terms of X



Ex f e costext dx Let u e

du e dx

costu du Bounds

1 T when x 0 u 1

When 1 u e

sinki

sintel sin 1

Ex taux dx

Solution tanx dx L dx Let u cost

o du sinx dx

1 sing 3 4 0 U costol I

U 105

J Ldu

enlul

en en111 In 21 lorenz



Additional Exercises

1 dx 4 sin x cos dx
0

2 1 dx 5 secx dx

Hint First multiplyanddivideby secx tanx
3 cotx dx

Solutions

1 dx Let us so du fadx
dx du

x du

Je du e C e C

2 1 dx Let U X 1 so du 2xdx

dx Ldu



1 31
2 1 dx 3499

2.499 du U X
2 4 1

u 1 499du

4100 499 du

Y c

1
2 2 _1 2 C

3 fcotxdx f s
d Let re sinx

du cost dx

ud

In a C In sinx C



4 sin x cos x dx Let u sinx
o

du cosxdx dx

ju cos'x Cs When x 0 U sin o 0

u cos'x du when u sin E I

U 1 sin x dx

If u 1 u du

L us du 4 4 is

5 secx dx secx I seax tanx
seax tanx

d following the hint

see an dxletuseaxttanxdulsecxtanxts.ecx dx

tu du In a C In secx tanx C


