Sec 5.5 Indefinite nbeqrals  and the  substitution method
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EXAMPLE 3 Find / sec2(5x + 1)*5 dx.

Solution We substitute u = 5x + 1 and du = 5 dx. Then

/secz(Sx + 1)-5dx

/ sec? u du

=tanu + C

tan(5x + 1) + C.

Letu =5x + 1,du = 5 dx

d >
=—tanu = sec u

du
Substitute 5x + 1 for u B

EXAMPLE 4 Find /cos (76 + 3) d6.

Solution Weletu = 70 + 3 sothat du = 7 df. There is a factor of 7 in this formula for
du, but there is no corresponding 7 preceding df in the integral. We can compensate for
this by multiplying and dividing by 7, using the same procedure as in Example 2. Then

/cos(70 + 3)do = %/cos(?ﬂ + 3)-7d6

Place factor 1/7 in front of integral.

1 SN, = " =
— 7 cos u du Substitute u = 70 + 3,du = 7 d6.
| (o
— —7-sm u+C Integrate.
{ (5% B )
= 781]‘1 (70 + 3) + C. Replace u by 76 + 3.
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|cos x|
E secx + tan x sec x + tanx .
secxdx = [ (secx)(1)dx = [ secx*>—————=dx = U0 i qualtol.
S€C x + tan x sec x + tanx
_ [sec?x + secxtanx
secx + tanx
u = tanx + secx,
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du = (sec~x + sec x tan x) dx

=1In|ul + C=1In|secx + tanx| + C. [
Integrals of the tangent, cotangent, secant, and cosecant functions
/tanxdx=ln|secx| +C /secxdx=ln|secx+tanx| +C

/cotxdx = In|sinx| + C /cscxdx = —In|csc x + cotx| + C
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EXAMPLE 6 Evaluale/xVZx + 1dx.

Solution Our previous experience with the integral in Example 2 suggests the substitu-
tion u = 2x + 1 with du = 2 dx. Then

V2x + ldx=%\/t—ldu.

However, in this example the integrand contains an extra factor of x that multiplies the fac-
tor V2x + 1. To adjust for this, we solve the substitution equation u = 2x + 1 for x to
obtain x = (u — 1)/2 and find that

xXV2x + ldx = %(u = 1)°%\/;du.

The integration now becomes

/XV2~‘+ 1 dx =%/(u - DVudu = %/(u — Du'? du

— %\/(u:‘/2 — ul/z) du M ) rm

= %(%1(5/2 — %u3/2> +C

= %(zr + 1)%2 - %(Zr + 12 + C. Iogin iy 2 -
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Solution We will use the substitution method of integration as an exploratory tool: We
substitute for the most troublesome part of the integrand and see how things work out. For
the integral here, we might try u = z> + 1, or we might even press our luck and take u to
be the entire cube root. In this example both substitutions turn out to be successful, but
that is not always the case. If one substitution does not help, a different substitution may
work instead.

Method 1: Substitute u = 72 + 1.

EXAMPLE 9 Evaluate

2zdz [ du Letu = 22 + 1,
3 2 +1 u'/3 du = 2z dz.

=/u"/3 du In the form [ i« du

/3
= '2‘27 + C Integrate.

_.3 o
- %(z2 + 1B +C Replace u by 22 + 1.

Method 2: Substitute u = V/z2 + 1 instead.

2zdz o 3u2du Letu = V2 + 1,
\3/Z2 + 1 u w =722+ 1, 3u* du = 2z dz.
= 3/u du
=3 § 5 o Integrate.

= %(Zz ‘ 2 1)2/3 i Replace u by (z* + 1)'/°, &)




