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Equations relating polar and Cartesian coordinates:

X =rcosf, y =rsinf
r?2 =x%+7vy?% tanf =¥

. . 3 .
Ex: Transformation a polar coordinates (—1,% ) to Cartesian

x =rcosd = —1 cos%ﬂ =0
\
. . 3m
y=rsind = —1 sm7 =-1

Ex: Find a polar equation for the circle
x4+ (y—3)2=09.

Sol: x2+ (y—3)2=9

x> +y?—6y+9=9

x2+y? =6y =w?= 6r£m9 = r = 6sinf.

Ex: Replace the following polar equation by equivalent Cartesian equation and identify
N\

their graphs.(H.W.)

1) rcos 0 = —4 2) % = 4rcosb 3)= *

" 2co0sO-sin@




Ex: Show that r = cosf + land r = cosf — 1, represent the same curve.
Sol:r=cos6+1 = —r=cos(0+m)+1

= —r = [cos Ocosm — sinBsinm] + 1
= —r=—cos(0)+1,=> r =cos(8) — 1.

Ex: Replace P(r,0) — P(x,y). rcos (9 — g) = 3. (H.W.)

Graphing in Polar Coordinates

Symmetry tests for polar graphs

1) Symmetry about the X-axis: if the point(r, 8) lies-on the graph then the point
(r,—6) or (—r, ™ — 0) lies on the graph.
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2) Symmetry about the Y-axis: If the point(r,8) lies on the graph then the point
(r,t — 08) or (—r, —0) lies on the graph.

Sin(—0) = —sin @ w3 &Sy ssna Jes bl S Ll 5in G o sing rinie gl @

3) Symmetry about the origin: If the point(r,8) lies on the graph then the point
(—r,0) or (r,m + 0) lies on thegraph.
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e (1) Lines in Polar Coordinates

ax + by =c — r(acosf + bsind) =c_a,b,cc€R

N
Ex: Sketch the following in polar coordinates
1) rcos@ = 2 2)r = 3sech 3)r =2sechH
4)r = —2cscl
N
31 2 v
5) 0= 76) r= 25in@—3cos6’




