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Pir, #)

Polar Coordinate system

Initial J‘.'-l'\l-' *
Each point P can be assigned polar Coordinates (r, ) where:
1) ris the distance from the pole (origin) O to the point P. r is positive if

measured from the pole along the terminal side of 6 and negative if

measured along the terminal side extended through the pole.

2) 0 is the angle from the Initial ray to (op). The angle 0 is positive if the

rotation is counterclockwise and negative if the rotation is clockwise.

Review in trigonometric functions:

sin(—#) = —sin#
cscl—@) = —cscd
tan(—&) = —tan &
cot(—f) = —cotf!

odd functions

cos(—#) = cosﬁl

even functions
sec(—f) =sect J

sin“ @+ cos’ @ =1
sec’f —tan” @ =1
csc” @ —cot’ @ =1
sin(x+ y) =sinxcosy+cosxsiny if x=y = sin(2x) =2sin xcosx

cos(xFy) =cos xcos ytsin xsiny if x=y = cos(2x) =cos’x—sinx

- tan x + tan y . 2 tanx
tan(x+ y) =—"— if x=y = tlan2x=———
1+ tan xtan y 1—-tan” x
s 1+cos2x
cos  x=————
.2 l1-cos2x
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Converting from polar to rectangular form and vice versa
We have the following relationship between rectangular Coordinates

(Cartesian) (x, ) and polar Coordinates (r,6):

XZ + y! — J'Z
u:ta::sl*ﬂ':if or x=rcost
I
sing = or y=rsind
r
tanf=2 or H=tan'L
X X
dydx
dd= = rdrd#
dxdy

Cartesian Coordinates
y=1r(x

Polar Coordinates
r= (&)

Graphing polar equations

Sketch
i) symmetric about x-axis if replacing & by (—#) does not change the
finction.
ii) Symmetric about y-axis if replacing # by (7 —#) does not change the
function.
iii) Symmetric about the origin if replacing r by (—r) does not change the
fimction.
iv)
#=0
i
2
T
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Ex.1: Converting an equation from Cartesian form to polar form

X+ —4y=0
Since x*+)*=r" and  y=rsing
= x4y —4y=0
r* —4rsinf =0
rir—4sind) =0

r=0 or r=4sinf

the graph of r = 0is the pole.because the poleisincluded in the graph of r - 4sin@ = 0,
we can discaredr = 0 and keeponlyr = 4sin¢/

Ex 2: Converting an equation from polar form to Cartesian form
r=-3cost!

r* ==3rcosf Multiply bothsides by r
= X +)y =-3x

= X+ +3x=0

Ex 3: Converting an equation from polar form to Cartesian form
r cos(B-1/3)=3

r(cos6 cos(n/3)+ sind sin(n/3))=3
1 rcosf + —Brsin&? =3

2 2

%1+§_}'=3:> X-l-v'Ey:ﬁ

Ex 4: Converting an equation from polar form to Cartesian form
r=4cost

r’ =4rcosf = x* + y* =4dx



