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Math202-EC Review for Trig and Trig Substitution Integral

Enter Name:

I.D. Number:

Answer each of the following.

1.
∫ dx

(x2 + 1)
3
2

=

x√
x2 + 1

+ C

√
x2 + 1

x
+ C

1√
x2 + 1

+ C

1
x
√

x2 + 1
+ C
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2.
∫ x2

√
1 − x2

dx =

sin−1 (x) +
√

1 − x2

2
+ C

sin−1 (x) −√
1 − x2

2
+ C

sin−1 (x) − x
√

1 − x2

2
+ C

sin−1 (x) + x
√

1 − x2

2
+ C

c©Dr. Hamed Al-Sulami Page 3

http://www.halsulami.info


Math202-EC Review for Trig and Trig Substitution Integral

3.
4∫

2
√

2

dx√
x2 − 4

=

π

4
π

24
π

12
π

6

4.
∫ dx√

9 + 4x − x2
=

1
5 sec−1

(
x−4
5

)
+ C

cosh−1
(

x−4
5

)
+ C

sinh−1
(

x−4
5

)
+ C

sin−1
(

x−4
5

)
+ C

c©Dr. Hamed Al-Sulami Page 4

http://www.halsulami.info


Math202-EC Review for Trig and Trig Substitution Integral

5.
∫ sin3 x√

cosx
dx =

2
5

√
cos5 x + 2

√
cosx + C

2
5

√
cos5 x − 2

√
cosx + C

2
5

√
sin5 x + 2

√
sin x + C

2
5

√
sin5 x − 2

√
sin x + C
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6.
∫ tan3 x√

sec x
dx =

2
3

√
tan3 x + 2

√
tan x + C

2
3

√
sec3 x − 2

√
secx + C

2
3

√
sec3 x +

2√
secx

+ C

2
3

√
sec3 x − 2

√
secx + C

7.
∫

sinh3 x cosh8 xdx =
1
11 cosh11 x − 1

9 cosh9 x + C

1
11 sinh11 x + 1

9 sinh9 x + C

1
11 cosh11 x + 1

9 cosh9 x + C

1
11 sinh11 x − 1

9 sinh9 x + C
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8.
∫

csc4 x cot4 xdx =
1
7 cot7 x + 1

5 cot5 x + C

−1
7 csc7 x − 1

5 csc5 x + C

1
7 csc7 x + 1

5 csc5 x + C

−1
7 cot7 x − 1

5 cot5 x + C

9.
∫

tan2 x sec xdx =
1
2 secx tan x + 1

2 ln | sec x + tan x| + C

1
2 secx tan x − 1

2 ln | sec x + tan x| + C

−1
2 secx tan x + 1

2 ln | secx + tan x|
1
2 secx tan x − ln | sec x + tanx|
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10. The correct trigonometric substation for the integral∫
dx

x2
√

4 − 9x2
dx is

x = 2
3 tan θ

x = 2
3 sec θ

x = 2
3 sin θ

x = 3
2 sec θ

Answers:

Points: Percent:

Letter Grade:
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Solutions to Quizzes

Solution to 1. Let

x = tan θ,

dx = sec2 θ dθ√
x2 + 1 = sec θ.

θ

x

1

√ x
2 + 1

∫
dx

(
√

x2 + 1)3
=

∫
sec2 θ dθ

sec3 θ

=
∫

dθ

sec θ

=
∫

cos θ dθ

=
∫

cos θ dθ

= sin θ + C =
x√

x2 + 1
+ C.

�
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Solution to 2. Let

x = sin θ,

dx = cos θ dθ√
1 − x2 = cos θ.

θ

x

√
1 − x2

1

∫
x2 dx√
1 − x2

=
∫

sin2 θ

cos θ
cos θ dθ

=
∫

sin2 θ dθ

=
∫ [

1 − cos (2θ)
2

]
dθ

=
1
2
[θ − 1

2
sin (2θ)] + C

=
1
2
[θ − sin θ cos θ] + C =

1
2
[sin−1 (x) − x

√
1 − x2] + C.

�
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Solution to 3. Let x = 2 sec θ,
dx = 2 sec θ tan θ dθ√

x2 − 4 = 2 tan θ.
Now,
θ = sec−1

(
x
2

)
hence when x = 2

√
2 then

θ = sec−1
(√

2
)

= π
3 .

Also when x = 4 then
θ = sec−1 (2) = π

4

θ

√
x2 − 4

2

x
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4∫

2
√

2

dx√
x2 − 4

=

π
3∫

π
4

1
2 sec θ2 tan θ

2 sec θ tan θ dθ

=

π
3∫

π
4

1
2

dθ

=
1
2

[θ]
π
3
π
4

=
1
2

[π

3
− π

4

]

=
π

24
.

�
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Solution to 4.

9 + 8x − x2 = −x2 + 8x + 9,

= −(x2 − 8x + 42 − 42) + 9,

= −(x2 − 8x + 42) + 16 + 9,

= 25 − (x − 4)2.
∫

dx√
9 + 4x − x2

=
∫

1√
52 − (x − 4)2

dx

= sin−1

(
x − 4

5

)
+ C.

�
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Solution to 5.∫
sin3 x√
cosx

dx =
∫

sin2 x√
cosx

sin xdx

=
∫

1 − cos2 x√
cosx

sin xdx

= −
∫

1 − cos2 x√
cosx

− sinxdx

=
∫

cos2 x − 1√
cosx

d(cosx)

=
∫

(cos
3
2 x − cos

−1
2 x) d(cos x)

=
2
5

cos
5
2 x + 2 cos

1
2 x + C

=
2
5

√
cos5 x + 2

√
cosx + C

�
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Solution to 6.∫
tan3 x√

secx
dx =

∫
tan2 x

secx
√

secx
sec x tan xdx

=
∫

sec2 x − 1
sec

3
2

sec x tan xdx

=
∫

(sec
1
2 x − sec

−3
2 x) d(sec x)

=
2
3

sec
3
2 x + 2 sec

−1
2 x + C

=
2
3

√
sec3 x +

2√
sec x

+ C

�
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Solution to 7.∫
sinh3 x cosh8 xdx =

∫
sinh2 x cosh8 x sinh xdx

=
∫

(cosh2 x − 1) cosh8 x sinh xdx

=
∫

(cosh10 x − cosh8 x) d(cosh x)

=
1
11

cosh11 x − 1
9

cosh9 x + C.

�
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Solution to 8.∫
csc4 x cot4 xdx = =

∫
csc2 x cot4 x csc2 xdx

= −
∫

(1 + cot2 x) cot4 x− csc2 xdx

= −
∫

(cot4 x + cot6 x) d(cotx)

=
−1
7

cot7 x − 1
5

cot5 x + C.

�
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Solution to 9.∫
tan2 x sec xdx = =

∫
(sec2 x − 1) secxdx

=
∫

sec3 xdx −
∫

secxdx

=
1
2

secx tan x +
1
2

∫
secxdx −

∫
sec xdx

=
1
2

secx tan x − 1
2

∫
secxdx

=
1
2

secx tan x − 1
2

ln | secx + tan x| + C.

�
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Solution to 10.
∫

dx

x2
√

4 − 9x2
dx =

∫
dx

x2
√

22 − (3x)2
dx

Hence 3x = 2 sin θ. Therefore x = 2
3 sin θ. �
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