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Problem 1

Problem. Find the indefinite integral / cos’ rsinx d.

Solution. sinx and cosz are both to odd powers, but it will be much easier to use
u = cosx, du = —sinx dx. In fact, this problem is nothing but a straightforward

substitution problem.
/COS5 rsinz de = — /0085 z(—sinz) dx

:—/u5du

1
= —6U6+C

1
= —gcosﬁx—l—(].

Problem 2
Problem. Find the indefinite integral / cos® xsin z du.

Solution. cosx is to an odd power, so replace cos? z with 1 — sin® 2 and then use the

substitution u = sinx, du = cosx dx.
/0053 rsintz dr = /cos 2(1 — sin® z) sin* z dz
= / (1 —u?)u* du

:/(u4 —u®) du

1 1
=gw gt C
1
= gsing’x—?sin%:—i—a

Problem 3

Problem. Find the indefinite integral / sin’ 2z cos 2z dx.



Solution. This is similar to Exercise 1. cos2z is to the first power. So it is just a

simple substitution problem. Let v = sin 2x and du = 2 cos 2x dx.

1
/Sin7 2z cos 2z dx = 3 /sin7 2x(2cos 2z) dx

1
:—/u7du
2

1 8
—EU +C

1
=1 sin® 22 + C.
Problem 4
Problem. Find the indefinite integral / sin® 3z dx.

Solution. sin 3z is to an odd power and cos 3z to an even power (the 0 power). So we

must use sin? 3z = 1 — cos? 3z and let u = cos 3z, du = —3sin 3z du.
/sin3 3z dr = / (1 — cos? 3z) sin 3z dx

(1 — cos? 3x)(—3sin 3x) dx
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1
cos 3x + 9 cos® 3z + C.

Problem 5
Problem. Find the indefinite integral / sin® x cos® z dz.

Solution. sinx is to an odd power and cosz to an even power. So we must use



sinz =1 — cos®x and let u = cosz, du = —sinz dz.

/singxcoszzv dx = — / (—sinz)(1 — cos® x) cos’ x dx

:—/(1—u2)u2 dx
:—/(u2—u4)dx

1 1
= —§u3+5u5+0

I I 5
= ——cos’x + —cos’x + C.
g ST s

Problem 9
Problem. Find the indefinite integral / cos? 3z dx.

Solution. cos3x and sin3z are both to even powers, so we must use the identity
cos? 3z = 3(1 + cos 6z).

1
/COSQSx dx:/§(1+0086:c) dx
1 1
:—(x+gsin6x)+0
1

1
= §x+ﬁsin6a¢+0
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Problem 10
Problem. Find the indefinite integral / sin? 60 df.

Solution. sin 60 and cos 66 are both to even powers, so we must begin by using the
identity sin® 60 = (1 — cos 126).

/sin460 do = / (%(1 — cos 129))2 do
(

1
:Z/ 1 — 2cos 120 + cos? 129) def

1 1 1 )
_Z/ df §/c0s120d9—|—1/003 120 do



Problem 11
Problem. Find the indefinite integral / xsin? z d.

Solution. We should begin by using integration by parts. Let u = z and dv =

sin?z dz. Then du = dx and v = f sin?z dz. Now, to find v, we need the identity

2
_ 102
v—/sm x dx

1
= / 5(1 — cos2x) dx
1
2
1

sin®z = 1(1 — cos 2x).

(v gomee)
= T — —sin 2x
2
1
zéx—zsin%:

Now we can finish the integration by parts.

1 1 1 1
/xsin2xdx:x —x — —sin 2z —/ —x — —sin2x | dx
2 4 2 4
1 1

= Zx2 — Zx sin 2x — 3 Cos 2. =

Problem 12

Problem. Find the indefinite integral / z?sin® x dx.

2 instead of just =.

Solution. This is similar to Exercise 11, except that we have z
Use integration by parts with v = 22 and dv = sin®’z dz. Then du = 2z dx and

v = 3x — 3 sin 2z (worked out in Exercise 11). So we have

1 1 1 1
v¥sin*x dr = 2% ( zr — ~sin2z ) — —r — —sin2z | (2z) dz
2 4 2 4

1 1 1
= —2% — Z2%sin 2z — / 22— Zxsin2x | dx
2 4 2

1 1 1 1
= —g — Zx2sin2m— §x3+§/xsin2x dx

2
1 1 1
= gx?’ — Zx2 sin 2x + 3 /xsinQa: dz.



We need integration by parts again to do the last integral. Let u = z and dv =

1

sin 2z dxz. Then du = dx and v = -3

cos 2x. Now we complete the problem.

1 1 1 1 1
/x2 sin?z dr = -2 — —2%sin 2z + - (——a: cos 2z + 5/005 2x dx)

6 4 2\ 2
_Lla Ly 2 1 2x + — sin 2
—6:13 41’ SN 27T 4QSCOS o Ssm xX.

Problem 13

w/2
Problem. Use Wallis’s formula to evaluate the integral / cos’ x dx.
0

Solution. The exponent is odd, so we use the first form.
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w/2
Problem. Use Wallis’s formula to evaluate the integral / cos'® x du.
0

Problem 15

Solution. The exponent is even, so we use the second form.
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Problem 18

w/2
Problem. Use Wallis’s formula to evaluate the integral / sin® x d.
0

Solution. The exponent is even, so we use the second form.
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