
Math 114 Quiz 8 Andrew Samuelson

Problem 1 (5 points): Find the slope of the line tangent to the curve r = 4 cos θ at the point(
2,
π

3

)
.

dy

dx
=
f ′(θ) sin θ + f(θ) cos θ

f ′(θ) cos θ − f(θ) sin θ
=

−4 sin2 θ + 4 cos2 θ

−4 cos θ sin θ − 4 sin θ cos θ

so that the slope of the tangent line at
(
2,
π

3

)
is
−2

−2
√

3
=

√
3

3
.

Problem 2 (5 points): Find the area of the region inside the cardioid r = 4 + 4 sin θ.

A =
1

2

∫ β

α

f(θ)2dθ =
1

2

∫ 2π

0

(4 + 4 sin θ)2dθ = 8

∫ 2π

0

(1 + 2 sin θ + sin2 θ)dθ

= 8

(
θ − 2 cos θ +

θ

2
− sin 2θ

4

∣∣∣∣2π

0

= 24π


