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Exercise 5

r2 = sin(2θ)

A =
1

2

∫ b

a

r2 dθ

=
1

2

∫ π/2

0

sin(2θ) dθ

=
1

2

[
− cos(2θ)

2

]π/2
0

=
1

2

Exercise 7

r = 4 + 3 sin(θ)

A =
1

2

∫ b

a

r2 dθ

=
1

2

∫ π/2

−π/2
(4 + 3 sin(θ))2 dθ

=
1

2

∫ π/2

−π/2
9 sin2(θ) + 24 sin(θ) + 16 dθ

=
1

2

∫ π/2

−π/2

9(1− cos(2θ))

2
+ 24 sin(θ) + 16 dθ

=
1

2

∫ π/2

−π/2

− cos(2θ)

2
+ 24 sin(θ) +

41

2
dθ

=
1

2

[
−9 sin(2θ)

4
− 24 cos(θ) +

41

2
θ

]π/2
−π/2

=
41π

2

1



Exercise 17

r = 4 cos(3θ)

x

y

A =
1

2

∫ b

a

r2 dθ

=
1

2

∫ π/6

−π/6
(4 cos(3θ))2 dθ

= 8

∫ π/6

−π/6
cos2(3θ) dθ

= 8

∫ π/6

−π/6

1 + cos(6θ)

2
dθ

= 4

∫ π/6

−π/6
1 + cos(6θ) dθ

= 4

[
θ +

sin(6θ)

6
]
π/6
−π/6

=
4π

3

Exercise 23

r1 = 2 r2 = 4 sin(θ)

2



x

y

A =
1

2

∫ b

a

(r2)
2 − (r1)

2 dθ

=
1

2

∫ 5π/6

π/6

(4 sin(θ))2 − 22 dθ

=
1

2

∫ 5π/6

π/6

16 sin2(θ)− 4 dθ

= 2

∫ 5π/6

π/6

4 sin2(θ)− 1 dθ

= 2

∫ 5π/6

π/6

4 sin2(θ)− 2 + 1 dθ

= 2

∫ 5π/6

π/6

2(2 sin2(θ)− 1) + 1 dθ

= 2

∫ 5π/6

π/6

−2 cos(2θ) + 1 dθ

= 2

[
− sin(2θ) + θ

]5π/5
π/6

= 2

([
− sin(

5π

3
) +

5π

6

]
−
[
− sin(

π

3
) +

π

6

])
= 2
√
3 +

4π

3

3



Exercise 29

r = 3 cos(θ) r = 3 sin(θ)

x

y

A =
1

2

∫ b

a

r2 dθ

=
1

2
(2)

∫ π/4

0

(3 sin(θ))2 dθ

=

∫ π/4

0

9 sin2(θ) dθ

=

∫ π/4

0

9(
1− cos(2θ)

2
) dθ

=
9

2

∫ π/4

0

1− cos(2θ) dθ

=
9

2

[
θ − sin(2θ)

2

]π/4
0

=
9

2

([π
4
−

sin(π
2
)

2

]
−
[
0− sin(0)

2

])
=

9π

8
− 9

4

Exercise 45

r = 2 cos(θ) 0 ≤ θ ≤ π

4



dr

dθ
= −2 sin(θ)

L =

∫ b

a

√
r2 + (

dr

dθ
)2 dθ

=

∫ π

0

√
(2 cos(θ))2 + (−2 sin(θ))2 dθ

=

∫ π

0

√
4 cos2(θ) + 4 sin2(θ) dθ

=

∫ π

0

√
4(cos2(θ) + sin2(θ)) dθ

=

∫ π

0

√
4 dθ

=

∫ π

0

2 dθ

=

[
2θ

]π
0

= 2π

If you have any questions, comments, or concerns, please contact me at
alvin@omgimanerd.tech
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