
 Pol!r coordin!tes 

r

polar coordinates (r, θ)

Pol!r coordin!tes

or (r, θ + 2π)

or (r, θ + 2kπ), k ∈ Z

(0, θ)
(any θ)

θ

1

2

r

θ

(r, θ)

What is the level set {(r, θ) : r = 2}?

What is the level set {(r, θ) : r = 2}?
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θ

r

Pol!r to c!rtesi!n coordin!tes

(r, θ)

xO

y

sin θ =
y

r

cos θ =
x

r

x = r cos θ

y = r sin θ

−→ (x, y)

 

θ

r

C!rtesi!n to pol!r coordin!tes

x

y

(x, y) −→ (r, θ)

r =
�

x2 + y2

θ = arctan
y

x

O

y

x

Okay if x > 0, gives θ ∈ ]− π
2
, π
2
[
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0 < θ < π
2

−π
2
< θ < 0−π < θ < −π

2

π
2
< θ < π

(r,π) or (r,−π)?

Ex!mple: Locate the point whose polar coordinates are (2, π
3
).

Find its cartesian coordinates.
What are its other polar coordinates?

2

(2, π
3
)

x = 2 cos π
3
= 1

y = 2 sin π
3
=

√
3

−→ (1,
√
3)

(2, π
3
+ 2kπ, k ∈ Z)

other polar coordinates:

π
3
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Ex!mple: Locate the point whose polar coordinates are (2, π
3
).

Find its cartesian coordinates.
What are its other polar coordinates?

2

(2, π
3
)

x = 2 cos π
3
= 1

y = 2 sin π
3
=

√
3

−→ (1,
√
3)

(2, π
3
+ 2kπ, k ∈ Z)

←→ (−2, 4π
3
)

(−2, 4π
3

+ 2kπ), k ∈ Z

4π
3

other polar coordinates:

π
3

AND (if r < 0 allowed)

Gr!phs in pol!r coordin!tes

Ex!mple: Sketch the graph of r = 1 + cos θ

(2, 0)

cos(π + a) = cos(π − a)

(0,π)

cardioid
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r = 1 + 2 cos θ

limaçon

(3, 0)

�
0,

2π

3

�

r = 0 first when

cos θ = −
1

2

=⇒ θ =
2π

3

Ex!mple: 

r = a cos(2θ) r = aθ r = aebθ

spiral of Archimedes logarithmic spiral
(of Johan Bernoulli)

four-leaved
(or -petaled) rose
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