Section 7.5 Strategy for Integration

8. Three integrals are given that, although they look similar, may require different techniques of integration. Evaluate
the integrals.
a) /e”’\/eI — 1dz (b)
Solution:

(a) Letu = ” — 1, so that du = €® dz. Thus, [ e”v/e® — 1dz = [u'/?du = 2u®? + C = 2(e” —1)*% 4 C.

[ 0

(b) Let u = €, so that du = e” dx. Thus, / du=sin""u+ C =sin"'(e") + C.

e’ 1
- = —
V1 —e2 /\/1—u2
2u du

= dx. Then
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(c) Letu =+/e®* —I,sothatu’ =¢e® —1 = 2udu=e"dx, and

]. 2udu / 1 -1 1
= du=2tan” u+ C = 2tan ez —1+C.
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27. Evaluate the integral. /e””rezdw.

Solution:

Let u = e”. Thenfe’”rem alx:fesmeg”d:g:fe“du:e”~&—C’=eem +C.

. 1+sinx
44. Evaluate the integral. | —————
1+ cosz
Solution:
l+4+sinz , [ (1+sinz)(1—cosz) do — 1—cosz +sinz — sinx cosT
1+cosz ) (I1+cosz)(l—cosz) sin® x
2 cosz cosz
= / < — : - > dx
sin® z sinx
s 1 .
= —cotx + —— +1Injescz — cot z| — In|sinz| + C
sinz
1
The answer can be written as ————— — In(1+cosz) + C.
sinz
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76. Evaluate the integral. / mdw

Solution:
/ 2 de — / 22 dx _ / % du u=z
S +33+2 0 ) @+D)@@+2) ) w+u+2) du = 3z%dz |
1 A B . . .
Now = + = 1=A(u+2)+ B(u+1). Setting u = —2 gives B = —1. Settingu = —1

(u+1)(u+2) wu+1l u+2

gives A = 1. Thus,

1 du 1 1 1 1 1
§/m—§/<u+1—u+z) du=ginfutil=ginfur2+C

zéln‘x3+l‘—%ln’x3+2’+0
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93. Evaluate the integral / V1 + sin 20d6.
0

Solution:

/6
/ \/1+sin29d9:/
0 0

/6 /6
\/(sin29 + cos20) + 2sinf cos 0 df = / \/ (sin @ + cos 0)* d
0

/6 w/6 L .
_ . _ . sice 1ntegrand 18
= /0 |sin @ + cos 0] do = /o (sin® + cos ) do |:positive on [0, 7/6] }

o (fﬁ+1)—(71+0):3_2\/g

= [fcos 0 + sin 0} 5 3

U
0
Alternate solution:

/6 /6 —qi /6  ain2
/ x/1+sin2ed0:/ e, VI o [TV s 2
0 0 V1 —sin20 o I—sin20

™% Vcos? 20 ™5 cos 20 o /6 cos26 a0
0 v/1 —sin 20 0 v/1 —sin 26 0 v/1 —sin 260
1 1-3/2
:75/ W qu [u=1-sin26,du = —2cos26df|
1

=-1 [2u1/2} 1—¢§/2 —1—4/1-(v3/2)



