
1 Questions:

2 Problems:
1. Convert the equation x = 5 to polar coordinates.

2. Sketch the curve r = cos(2θ).

3. Find the area inside the curve r = 3 sin(θ) and outside r = 1 + sin(θ).
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4. Solution to 3. We first find intersection points. Set 3 sin(θ) = 1+sin(θ) or sin(θ) = 1/2. θ = π/6, 5π/6.

AB =
1

2

ˆ 5π/6

π/6

[9 sin2(θ)− (1 + sin(θ))2]dθ

=
1

2

ˆ 5π/6

π/6

[9 sin2(θ)− (1 + 2 sin(θ) + sin2(θ))]dθ

=
1

2

ˆ 5π/6

π/6

[8 sin2(θ)− 2 sin(θ)− 1]dθ

=
1

2

ˆ 5π/6

π/6

[4(1− cos(2θ))− 2 sin(θ)− 1]dθ

=
1

2

ˆ 5π/6

π/6

[3− 4 cos(2θ)− 2 sin(θ)]dθ

=
1

2
[3θ − 2 sin(2θ) + 2 cos(θ)]

5π/6
π/6

=
1

2
[
15π − 3π

6
− 2 sin(5π/3) + 2 sin(π/3) + 2 cos(5π/6)− 2 cos(π/6)]

=
1

2
[2π −

√
3 +
√
3−
√
3−
√
3] =

1

2
(2π − 2

√
3) = π −

√
3.

5. Find the arc length of the polar curve r = 1 + sin(θ)
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6. Solution to 5: L =
´ β
α

√
r2 + ( drdθ )

2 dθ: α = 0, β = 2π. Need dr
dθ .

dr

dθ
= cos(θ)⇒

(
dr

dθ

)2

= cos2(θ)

L =

ˆ π/2

−π/2

√
(1 + sin(θ))2 + cos2(θ) dθ

=

ˆ π/2

−π/2

√
1 + 2 sin(θ) + sin2(θ) + cos2(θ) dθ

=

ˆ π/2

−π/2

√
2 + 2 sin(θ) dθ

=

ˆ π/2

−π/2

√
2 + 2 sin(θ)

√
2− 2 sin(θ)√

2− 2 sin(θ)
dθ

=

ˆ π/2

−π/2

√
4− 4 sin2(θ)√
2− 2 sin(θ)

dθ

=

ˆ π/2

−π/2

2 cos(θ)√
2− 2 sin(θ)

dθ u = 2− 2 sin(θ)⇒ du = −2 cos(θ)

=

ˆ 0

4

−1√
u
du

=

ˆ 4

0

u−1/2 du

= 2
√
u|40 = 8

7. Solve the differential equation:
dy

dx
=

1 + x2

1 + y2
if y(0) = 1.

ˆ
(1 + y2)dy =

ˆ
(1 + x2) dx

y +
y3

3
= x+

x3

3
+ C

1 +
1

3
= C =

4

3
.

8. Solve the differential equation: x sin(y)
dy

dx
= ln(x) cos(y).

2


