L3
N

g7 L s
UNIVERSITY OF ANBAR

4 yual) o glall 4y 131 ¢ A8

Sl )iz £ Al g) awadl)

A s yal)

S Lol and) ) () paza ¢ Balal) dinid

pdiial) Jualdill; Ay jadl dadly Balall anl

Advance Calculus : & i) 4allly 5aall am)

Adall) cilfiaay) B JBUE A el Ay Al 3 pualacal) Al

symmetry in polar coordinates — :4 ) Aty Al 3 palaal) aud



Jalil) 5 pualaall (s gina

This lecture describes techniques for graphing equations in polar coordinates.
Symmetry Tests for Polar Graphs

1. Symmetry about the x-axis: If the point (r, 8) lies on the graph, the point (r, —6)
Or (—r,m — @) lies on the graph (Figure 5).

2. Symmetry about the y-axis: If the point (r, 8) lies on the graph, the point
(r,m — 6) or (—r,—8) lies on the graph (Figure 5).

3. Symmetry about the origin: If the point (r,8) lies on the graph, the point(—r, 8),
or (r,m + 6) lies on the graph (Figure 5).
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Figure 5
Example : What symmetries do these curves have
1)r =4cosf
2)r = 4sin6

3)r? = 4cosb
4)r = cosO —sin@
Solution:



1)The curve is symmetric about the x-axis because (r, ) on the graph then r = 4 cos(—8) —
r =4cosf — (r,—0) on the graph

There is not symmetric about the y-axis and the origin point
2) The curve is symmetric about the y-axis because (r, 8) on the graph then
—r =4sin(—0) - r =4sinf — (—r,—0) on the graph
There is not symmetric about the x-axis and the origin point
3) @ The curve is symmetric about the x-axis because (r, 8) on the graph then

r?2 =4 cos(—0) » r?> =4cosf — (r,—0) on the graph
eThe curve is symmetric about the y-axis because (r, 8) on the graph then
(—7)? =4 cos(—0) » 12 =4cosf - (—r,—0) on the graph
eThe curve is symmetric about the origin point because (r, 8) on the graph then
(-7r)%2 =4cos() » r?2 =4cosf — (-r,0) onthe graph

4) There is not symmetry about x-axis because (r,—0) = r = cos —0 —sin—0 — r =

cos O +sin@

(-r,mr—0)— —r=cos(m—0) —sin(mr—0)— —r =—cosO —sin@—r

= c0s 0 +sinf
There is not symmetry about y-axis because
(—r,—8)—> —-r=cos—60 —sin—-0— r =—cos0O —sinb
(rrm—0)—1r =cos(m—0) —sin(m— @) —r = —cos O — sinb
There is not symmetric about the origin point because
(-r,6)—> — r=cos0 —sin@ —r =sin0 — cos O

(rrm+0)=—r =cos(m+0)—sin(mr+0) —r =—cosO — [—sinf] > r

=sin0O — cos @



