
Ex. 9.3

13

r = 2 cos θ =
2x

r
r2 = 2x

x2 + y2 = 2x

(x2 − 2x+ 1) + y2 = 1

(x− 1)2 + y2 = 12.

The curve is a circle centered at (1, 0) with radius 1.

17

y = 1 + 3x

r sin θ = 1 + 3r cos θ

r(sin θ − 3 cos θ) = 1.

28

Slope =
dy

dx
=

d
dθ
(r sin θ)

d
dθ
(r cos θ)

=
d
dθ
((2− sin θ) sin θ)

d
dθ
((2− sin θ) cos θ)

=
2 cos θ − 2 sin θ cos θ

−2 sin θ − cos2 θ + sin2 θ

So at θ = π
3
,

Slope =
2 cos π

3
− 2 sin π

3
cos π

3

−2 sin π
3
− cos2 π

3
+ sin2 π

3

=
2 · 1

2
− 2 ·

√
3
2
· 1
2

−2 ·
√
3
2
− 1

4
+
(√

3
2

)2
=

2−
√
3

1− 2
√
3

=
4− 3

√
3

11
(by rationalization)

Ex. 9.4

5

Area =
1

2

∫ 2π

0

r2dθ

=
1

2

∫ 2π

0

θdθ

=
1

2

[
θ2

2

]2π
0

=π2.

1



33

Length =

∫ π
3

0

√
r2 +

dr

dθ

2

dθ

=

∫ π
3

0

√
(3 sin θ)2 + (3 cos θ)2dθ

=

∫ π
3

0

√
9(sin2 θ + cos2 θ)dθ

=

∫ π
3

0

3dθ

=π.
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