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Problem 1: Integrate the following:
∫

sin2 θ dθ

∫

sin2 θ dθ =

∫

�

1− cos 2θ
2

�

dθ =
1
2

∫

(1− cos2θ ) dθ =
1
2

�

θ −
sin2θ

2

�

+ C

Problem 2: Integrate the following:
∫

tan3 x
p

sec x
d x

∫

tan3 x
p

sec x
d x =

∫

tan2 x
p

sec x
· tan x d x =

∫

sec2−1
p

sec x
· tan x d x

u= sec x

du= sec x tan x d x ⇐⇒ du= u tan x d x ⇐⇒
du
u
= tan x d x

∫

sec2−1
p

sec x
· tan x d x =

∫

u2 − 1
p

u
du
u
=

∫

u2 − 1
u3/2

du=

∫

�

u1/2 − u−3/2
�

du=
2
3

u3/2 + 2u−1/2 + C

Therefore, we have
∫

tan3 x
p

sec x
d x =

2
3
(sec x)3/2 + 2(sec x)−1/2 + C

= 2

�

(sec x)3/2

3
·
p

sec x
p

sec x
+

1
p

sec x
·

3
3

�

+ C

= 2
sec2 x + 3
3
p

sec x
+ C



Problem 3: Integrate the following:
∫

sin8(πx) cos3(πx) d x

Let u= πx. Then du= π d x so that d x = du
π .

∫

sin8(πx) cos3(πx) d x =
1
π

∫

sin8 u cos3 u du

=
1
π

∫

sin8 u cos2 u · cos u du

=
1
π

∫

sin8 u (1− sin2 u) · cos u du

Let v = sin u so that dv = cos u du.

1
π

∫

sin8 u (1− sin2 u) · cos u du=
1
π

∫

v8(1− v2) dv =
1
π

∫

�

v8 − v10
�

dv =
1
π

�

v9

9
−

v11

11

�

+ C

=
1
π

�

sin9 u
9
−

sin11 u
11

�

+ C

=
1
π

�

sin9(πx)
9

−
sin11(πx)

11

�

+ C

Problem 4: Integrate the following:
∫

cot3 θ csc5 θ dθ

Recall sin2 θ + cos2 θ = 1. Dividing by sin2 θ yields 1+ cot2 θ = csc2 θ so that cot2 θ = csc2 θ − 1. Now
we have

∫

cot3 θ csc5 θ dθ =

∫

cot2 θ csc4 θ · cotθ cscθ dθ =

∫

(csc2 θ − 1) csc4 θ · cotθ cscθ dθ

Let u= cscθ so that du= − cscθ cotθdθ .

∫

(csc2 θ − 1) csc4 θ · cotθ cscθ dθ =

∫

(u2 − 1)u4 · (−1) du

=

∫

(1− u2)u4 du

=

∫

(u4 − u6) du

=
u5

5
−

u7

7
+ C

=
csc5 θ

5
−

csc7 θ

7
+ C


