
 Sections 11.3 11.4 Polar Coordinates

Learning Goals



Conceptual introduction we commonly use Cartesian

rectangular coordinates x y to locate a point in the

xy plane Polar coordinates are a different way of
locating a point

re distance from the originY

O angle from positive x axis
90 r O polar coordinates

x

Conversion formulas

Cartesian to Polar Polar to Cartesian

x cos101x y

y rain10tanto 9

Grids
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Cartesian grid Polargrid
vertical lines are x constant

horizontal lines are y constant
circles are r constant

rays are D constant



Examples 1 Find the cartesian coordinates of the points
having polar coordinates a 3 5 and b 2 t

a 3 5 x ras o 36 55
3

Y usin o 3sin 5 3
3213

b 2 t x vas o 26s I E

y rein10 2sin I p
E E

2 Find a possible polar coordinate pair for the
points having cartesian coordinates a 14 4 and b fl B
a a

ME tan o 4 I D I er 3gi
1441

452 I

Remark
Polar coordinates are not unique 452,7 452 9

also work here Indeed no Ir Ot2tk for any
integer k

We can allow u to be negative fr O r Ott

So 452 3g would also be valid polar coordinates

for 4,4



b a

firs
n Vt t B 2

tan o B D Ig or 25
Since the point is in QI 0 25
2,25

tan always give an angle in f E E at

O
tan I if x 0 QI

It tan I if x co QI

3 Which of these polar coordinates represent the same

points

2,5 2 25 f 2 25 2 45 f2,45
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I
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5µg



Graphing equations in polar

Cartesian equations
ya y fix

they

Polar equations

Symmetries of polar curves
About x axis About y axis About origin

3 Fi A
In ol tro rott

If fro is on

so is in g

If 150 is on

the curve then the curve then the curve then
some

Examples 1 Convert the polar curve re 4esclol
to Cartesian

V 4
sing

rsin o 4
csc o

4

y 4
v 4esclol

4
v 4secol



2 Convert y x2 and y V5x from Cartesian to polar

For y x2 x ras 10 sin10 rags o
y rsinfol

r sinto
cos032

r tanto se lol

For y Ex radio usinio V5roos10
y rsinfol

y Bx tanto V5
O t

y 0 5
3

3 Sketch the graph of r f on 010435

E I IE

E I
I 1 pgoifft x

I

g g 9325



4 Sketch the graph of 65130 of 0ft

We can use the graph in the ro plane to help us graph
in the xy plane

three leaved rose

The curve has a symmetry about the x axis since

cos 3101 cos 307
No symmetry about the y axis or the origin

cos 3 501 cos 35 30 cos 30 cos 30

cos 31057 cos1315 30 cos 30 cos 30

5 Sketch r It 25in o for It Oft

Since since o sin10 the larue is symmetric about

the y axis so it suffices to sketch on I Of E
n

ti

D I

9 I



6 Sketch r 1 cos120 for of 0 25

Since cos 2101 cos1207 the curve is symmetric about the

x axis

Since cos 211 0 cos 25 20 cos 20 the curve is

symmetrin about the y axis
So it suffines to sketch on of 0ft

noi 8
Tangent lines to polar nerves

A polar curve r flo can be parametrized using

x vasio flolcosta

yersinia flu sinO

Then we can use what we have learned about parametric
curves to find dy

ax

dy f o sinlol flo cos ody do
dado

d

I filo costal f lol sin101

a
f o sinlol flo cos oSo dy
f lo cosset flopsinno

provided to



Remark if the cave passes through the origin at 0 0

then floe o and daylo o tan101

Examples 1 Find an equation of the tangent line to
sin 20 at 0 5

We have f 5 sin 25 B2

f o 265120 f 5 26 253 1

ax o
f E sin 5 f 5 cos ESo dy
f E as E f Iz sin E
I Est Bz I
I I E By

At 0 5 the curve passes through x f 5 cos E I
y f 5 sin 5

So the tangent line has equation

y E x Ey 34

2 Find an equation of the tangent line to r t cos10 at

O I

We have f I I cos I
f'lol sin10 f E I

lo
f E sin E f E cos E i it 1 oSo dy
f E Gs E f E sin E 1 o 1



At D I the curve passes through x f E cos E o

y f E sin E
So the tangent line has equation

y X ti


