7.2 Trig Integrals
KEY

1. [sin®(32) cos®(32)dz

= [ sin®(32) cos?(32) cos(32)d»

Now we use the trig identity sin?#6 + cos?# = 1 to convert the remaining cos to sin.
= [ sin®(32)[cos?(32)]? cos(32)d=

= [ sin®(32)[1 - sin?(32)]% cos(32)d»

Let u =sin(3z)

=5 [ ub[1 - u?]*du

=5 [ ub—2u'" + u'?du
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2. [ cost(2t)dt

Since all the exponents are even, we use a half-angle
= [ (cos?(2t))?dt

= [[5(1 +cos(4t))?dt
= [ 3(1+2cos(4t) + cos®(4t))dt
Use half angle formula again

= 2 [ 1+2cos(4t) + 3[1 + cos(8¢)]dt

= }Lf 3+ 2cos(4t) + %cos(St)dt
( St+ = sm(4t) sm(8t)) +C
= %t +3 Lsin(4t) + ﬁ sin(8t) +C

3. _[ 2+7sm3(z)d

cos?(z)

To make it easier, split fraction up as so
_ f 2 7sin® dz
~J cos2(z) 0082(2)

:f 2 +/7sm (z)d

cos2(z) cos2(z)

Rewrite the first integral
= [ 2sec®(2)dz+7 [ 23;222) sin(z)dz

Use trig identity for the second integral



= [ 2sec®(2)dz+ 7 [ 1-co(2) sin(z)dz

cos?(z)
Use substitution, let u = cos(z)
=2tan(z) -7 [ i—ggdu

=2tan(z) -7 [ u? - 1du
=2tan(z) - 7(~u™t —u) +C

4.[737r cos?(3w) sin® (3w)dw

Make the cos® even

= [ cos?(w) sin®(Fw) cos(3w)dw

= [ (1 -sin*(Fw)) sin® (3w) cos(Fw)dw
Let u = sin(%w)

=2 [ (1 -u?)uddu
= 2[ uw? —u'du

ub ub
22(?—§)+C
Sub u back in!

sin(Lw))® sin(Lw))®
=2(( (é ) (523 ) )+ C

= %sinﬁ(%w) - }lsins(%w) + C Now evaluate from 7 tp 27
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5. f13 sin(8z) sin(x)dx
31

| 5lcos(8z —x) — cos(8x +x)|dx
= %[13 cos(7z) — cos(9zx)dx

Now evaluate the integral

= %[% sin(7x) - %Sin(9x)

Now evaluate from 1 to 3

= {3sin(21) - {5 sin(27) — { sin(7) + g sin(9) = -0.0174

6. J,* tan”(2)sec®(2)dz
Notice we have an odd exponent on the tan and can you the following trig identity:

tan?6 + 1 = sec® 0
= [ tan®(2) sec?(z) tan(z) sec(z)dz

= [[tan?(2)]3 sec?(2) tan(z) sec(2)dz



= [[sec?(2) - 1]3sec?(2) tan(z) sec(2)dz

Now we can use substitution; let u =sec(z)
= [[u? - 1]Pu?du

= [ u® - 3uC + 3ut - uldu

) 7 5
Sub u back in!

_sec(2)?  3(sec(2))® | 3(sec(2))®  sec(z)?
==y ~ T 7 t= 5 -~ —3 +C

9 5 5 3
_u’ _ 3u 3u 13_‘_0

s

Now evaluate from 0 to 1

= 2-(8+13V/2) = 0.1675



