
Math 132 - October 3, 2016
Solutions

sin(A±B) = sinA cosB ± sinB cosA cos(A±B) = cosA cosB ∓ sinA sinB

sin2 x = 1
2
(1− cos 2x) cos2 x = 1

2
(1 + cos 2x)∫

cscx dx = − ln | cscx+ cotx|+ C
∫
secx dx = ln | secx+ tanx|+ C

Warm-up Problems

1. What are the trig identities used in trig subsitution?

Solution:

• sin2 θ + cos2 θ = 1

• tan2 θ + 1 = sec2 θ

2. Clicker Complete the square x2 − 6x+ 13 =???

(a) x2 − 6x+ 13 = (x+ 3)2 + 4

(b) x2 − 6x+ 13 = (x− 3)2 + 4 Correct

(c) x2 − 6x+ 13 = (x− 3)2 + 13

(d) x2 − 6x+ 13 = (x+ 3)2 + 13

(e) None

3. Start working on the trig substitution integrals below.

Class Problems
For the problems below

(a) Determine the best trig sub:
A. x = a sin θ B. x = a tan θ C. x = a sec θ D. None of these

(b) Draw your triangle for your substitution

(c) Make the substitution and obtain a θ-integral.

(d) Compute the θ-integral.

(e) If definite: Convert your limits to θ-limits and compute

(f) If indefinite: Use your triangle and convert θ’s back to x’s.

4.

∫ 5

3

1√
x2 − 6x+ 13

dx

Solution: Complete the square x2 − 6x+ 13 = (x− 3)2 + 4 and make the substitution u = x− 3

=

∫
1√

u2 + 4
dx (Now use u = 2 tan θ)

=

∫
2 sec2 θ

2 sec θ
dθ

= ln | sec θ + tan θ||θ=π/4θ=0

= (ln | sec(π/4) + tan(π/4)|)− (ln | sec(0) + tan(0)|)

=
(

ln |
√

(2) + 1|
)
− (ln |1|) = ln(

√
(2) + 1)

Note: For limits, x = 3 =⇒ u = 0 =⇒ θ = 0 and x = 5 =⇒ u = 2 =⇒ θ = π/4 and
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5.

∫ 1

0

√
4− x2 dx

Solution: Use x = 2 sin θ

=

∫ π/6

0

√
4− 4 sin2 θ · 2 cos θ dθ

=

∫ π/6

0

4 cos2 θ dθ

=

∫ π/6

0

2(1 + cos 2θ) dθ

= 2θ + sin(2θ)|π/60 =
π

3
+

√
3

2

Note: if you wanted to convert back to x’s, you would probably need to use sin 2θ = 2 sin θ cos θ.

6.

∫ 2

1

1

x2
√
x2 + 16

dx

Solution: use x = 4 tan θ

=

∫
4 sec2 θ

16 tan2 θ ·
√

16 tan2 θ + 16
dθ

=
1

16

∫
sec2 θ

tan2 θ · sec θ
dθ

=
1

16

∫
sec θ

tan θ
dθ

=
1

16

∫
csc θ cot θ dθ

=− 1

16
csc θ

∣∣∣∣x=2

x=1

=− 1

16

√
x2 + 16

x

∣∣∣∣∣
x=2

x=1

=

√
17−

√
5

16

Note: In this case, it seemed easier to me to convert back to the x’s.

7.

∫ 4

0

x2
√

16− x2 dx
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Solution: Use x = 4 sin θ

=

∫ π/2

0

16 sin2 θ
√

16− 16 sin2 θ · 4 cos θ dθ

=256

∫ π/2

0

sin2 θ cos2 θ dθ

=256

∫ π/2

0

1

4
(1− cos 2θ)(1 + cos 2θ) dθ

=64

∫ π/2

0

(1− cos2 2θ) dθ

=64

∫ π/2

0

[
1− 1

2
(1 + cos 4θ)

]
dθ

=64

∫ π/2

0

1

2
(1− cos 4θ) dθ

=32

∫ π/2

0

(1− cos 4θ) dθ

=32

[
θ − 1

4
sin 4θ

]π/4
0

= 16π
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