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Questions

Example / cos x cos® (sin z) dz.

Example [ cos?t dt.
Example [ cos 76 cos 56 df.

Example fsing ma dz, m is a constant.

Solutions

Example / cos x cos® (sinz) du.

5, .
/cos xcos’(sinx) de = /0055 u du
Substitution: u = sinx, du = cosz dx

= / cos u cos® u du (odd power, factor out a cosine)
= /cos u(cos® u)? du
= /cos u(1 — sin® u)? du

= /cos u(1 + sin*u — 2sin® u) du

/(1 +w? — 2w?) dw
Substitution: w = sinu, dw = cosu du

1 2
= w+5w5—§w3+0

1 .
= sin(sinz) + 3 sin’(sinz) — 3 sin®(sinz) + C

Example [ cos?t dt.

/cos4 tdt = /(0052 )% dt (even power, so use 1/2-angle formula)

_ /(;(1+cos2t)>2 dt

1
- /(1 + 2cos 2t + cos? 2t) dt

4

1 1 1
I el 59 - \22
= 4/dt—|—2/c05 tdt+4/c05 t dt



Ezxamples from Section 7.2 Trigonometric Integrals

Page 2

Let’s do each integral in turn:

1
- t =
4/d

1

5/0082tdt =

1
Z/coszﬁdt =

1

*t—FCl

4
1

2

du

/cos u7 Substitution: u = 2t, du = 2dt

1
Z/cosudu

1

—sinu + co
4

1
—q 2t
1 sin 2t + co

1

4
1

8

1
*t+63+*

8

1
/5(1 + cos4t) dt

/dt—i—é/coséltdt

1/COSd£
8 Uy

1 1 .
—t+c3+ —=sinu+cy

8

32

1 1 .
—t+c3+ —sindt + ¢4

8

32

Combine all our results, and set ¢ = ¢1 + ¢2 + ¢3 + ¢4, to get:

3t 1 1
/cos4tdt=§+fsin2t+ 3—25in4t+c

Example [ cos 76 cos 56 df.

Use the trig identity

cos Acos B

cos 76 cos 50

/ cos 76 cos 560 df

4

— [cos(A — B) + cos(A + B)]

— N =

— [cos(70 — 50) + cos(76 + 50)]

— N

— [cos 260 4 cos 126)

% [cos 260 + cos 126] db

»—k\l\)

1
3 /cos 20 df + 3 /cos 126 df two substitutions:

1 1
Z/cossds+ﬂ/costdt

L + L t+C
7 Sins + o sin

1 1
Zsin29+ ﬂsin120+0

(even power, so use 1/2-angle formula)

Substitution: u = 4t, du = 4dt

s = 20,ds = 2d0
t =120,dt = 12d0



Ezxamples from Section 7.2 Trigonometric Integrals

Page 3

Example fsin3 max dx, m is a constant.

/ sin® mz dx

/ sin mz sin? ma dx

(odd power of sine, so factor one out)

/sin ma(1 — cos® mz) d

/(1 — cos® mx) sinmax dx

1

(insert the trig identity)

(substitution: u = cosmz, du = —msinmz dx)



