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Appendix H .
1 - Polar Coordinates

The location of points in the plane is

described in reference to the origin (AICA pole
· (r, O)

~-①- polar axis·

X

pola
r - distance to origin
O-angle in radians measured

from the polar axis

(standard xy-coordinates are called Cartesian
coordinates)



-examples:

① ( , 0 = 12,
② (r

,
a) = (2

,

9 +H)/
same point

& (r , d) = (0 , 3) if =0
,
0 anything ,

get the origin

*
-

① (r , 0 = (-2 ,

(3)r can be negative

Unlike Cartesian coordinates
,
each point does not

have a unique representation in polar
coordinates



-Relationshipbetween polar & Cartesian

(r
, a)

#grina Es

# convert (r
.
0) = (-4

,
23) into Cartesian

x= -4 cos(2*(3) = - 4)- z) = 2

Fi Y
= - 4 sin(2*(s) = -4(5) = -25

(x ,y) = (2 ,
-25)

·
go
from Cartesian to polar :

Lercoso -> x=+y = recio + risino
y
= using

"
= r2(cos@+Sino)

x2 +y = r2

↳ r =x+yz



usinO Y-
- =Also tano = Ein rost X

O = arctan()

BT arctan() returns values in

- E to

to
=arctan (f) or aretun(7 +T

compute aretan (*)
,
then

check quadrant is correct.

If not
,
addIt.

ex: (x , y) = (- 1
,
- 1)

-t r =x+y
=

= E



arctan ( * ) = aretan (E)
= arctan (1) =

↑

wrong
0 = +π quadrant !

=
4

#I aquation of
the form F(r

,
0) = 0

.

E
. g.

so = 0

r2 . 0 = 0

~ = I+ sinD = r-1-sinD = O



Often polar eas are written

r = f(0)

#
The graph of a polar equation
the set of points that have some
polar representation that satisfies

the equation

E: v = 2 ↳
graph C-2 , 03 or (2 , 9)

& ⑳

EX:oS
-
pts here could be represented

C- r
,
/b)



MATH 2300: Calculus 2 Polar Graphing Examples

H.1 Curves in Polar Coordinates - Examples

Example 1: r = 2 cos ✓
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Example 2: r = 1� sin ✓
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2 cos(0)= 2

z(E) =5 = 1
.

7

2(z) = 5221 .
4

2(z) = 1

O ·
- I
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can use x= rcost to see that this is a

y
= rind circle
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·Cy



Example1 : is it a circle ?

↓ multiply by
M

r = 2 casO EX = r cosO
r
=
= 2(cosO] Y

= ~ sinO

x2+ y2 = 2x x2+y2=n2

X - 2x + 1 + y2 = 0 + 1 = complete the

(x - 12 +yz = 1 square



MATH 2300: Calculus 2 Polar Graphing Examples

Example 3: r = 2 sin(2✓)
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MATH 2300: Calculus 2 Polar Graphing Examples

Example 4: r = 2 cos(3✓)
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using desmos to plot polar eais
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