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(1) This first problem requires one of the following three trigonometric identities

tan2 θ = sec2 θ − 1 cos2 θ = 1
2 (1 + cos 2θ) sin2 θ = 1

2 (1− cos 2θ)

For each version, this gives
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∫ π
6

0
5 sin2 3x dx

= 5
∫ π

6

0

1
2

(1− cos 6x) dx

=
5
2

∫ π
6

0
(1− cos 6x) dx

=
5
2

(
x− 1

6
sin 6x

) ∣∣∣
π
6

0

=
[
5π

12
− 5

12
sinπ

]
− 0

=
5π

12
≈ 1.3090

(2) For each version, u is set equal to x + k for some constant k. This will make du = dx and x = u − k. In

addition, we’ll change the limits of integration appropriately for each version, to give

u = x + 4
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u = x + 9

x = 0 → u = 9

x = 7 → u = 16∫ 7
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u = x + 1

x = 0 → u = 1

x = 3 → u = 4∫ 3
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