Mathematics Il

3.9 Polar Coordinates

In polar coordinates r is directed distance from origin (0) to
point on to curve(p).

P(r,0)and@ is represented directed angle from

Initial @ = 0)to line (Op)

Example :Draw the following point(5,45°)

Solution//

[ Polar Coordinates

,,,,,,,,,,,,,,,

Polar Coordinatgf of Point A = (5; 45°)
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1.Connection between polar &cartesion coordinates

Example: give the equation xy=-5 in polar coordinates.

Solution //
X=rcos @ y=rsin @
rcos 0.rsin@ = —5 > r% cos O sinf = -5
L [sin 20 = 2 sinf cos0O)]

2

Example: Find Cartesian coordinates for the curve
T[ —
r[cos(@ — g]—G
Solution//
r(cos 0 cosg + sin @ sin g) =6
X cos§+ysin£ =6

3
1 3
Ex+7y=6—>x+\/§y=12
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2.Graphing in polar
The graph of equation f(r,0) = 0 consist of all points
whose polar coordinates satify the equation .we look for symmetry

and max.values of radius angle .there are three types of
. symmetry which are:

1. Symmetry about origin

a- - —r
b-6 -t +6

2. Symmetry about x-axis

>
>
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a-0 » —0

b'{er—>_>n_—r9

3. Symmetry about y-axis

A
/ v-‘~‘,\</’,—j,,, X
N
I f 0{ \‘; 7 2 I': ] .
| | ]
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v-/ /‘/
~ ./’/
= ! ==
a-0 -mr—20
r > —r
b-{
6 - —0
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Example: Graph the curve r=a (1-cos8)
Solution //
1. Symmetry about origin
a- r-» —r. —r = a(l — cos 8) not symmetry
b-0 >m+6. r=a(l—cos(m+ 0)
r = a(l 4+ cos 8 )not symmetry
2. Symmetry about x-axis
a-0 » —0.r = a(1 — cos(— 0) » r = a(1 — cos 0) symmetry
3. Symmetry about y-axis
a0 >m—0.-»1r=a(l—cos(mt— 6)
-1 =a(l + cos 0) not symmetry
b — {g : :g - —r = a(1l — cos —0) not symmetry
[r=a (1-cosf)]

0 r
0 0
T

4 0.3a
T

2 a
T 2a
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Example: Graph the curve r2=4a? cos 0

Solution //

1. Symmetry about origin

a- - —r. r2 =4a? cos § symmetry

2. Symmetry about x-axis

a-0 » —0.7%2 = 4a% cos — 0 - r? = 4a? cosO symmetry
3. Symmetry about y-axis

a-0 >m—60.-1r%=4a’cos(m —0)

- 12 = 4a% cos(0) symmetry
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[r2=4a? cos 0]

0 t2a
T

4 +1.6a
T

3 +V2a
T

2 0

Example : Graph the curve r=5
Solution //
1. Symmetry about origin

a- r-» —r. — r =5 not symmetry
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b-6 >+ 6. r=>5symmetry
2. Symmetry about x-axis

a-0 » —0.r =5 symmetry

3. Symmetry about y-axis

a-0 > T —60.—>r =5symmetry

0

N[]l &[] o

A
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Example : Graph the curve r=2(1+sin )
Solution //
1. Symmetry about origin
a- - —r.—r = 2(1 + sin 0) not symmetry
b-06 >m+ 0. r=2(1+sin(m+ 0)
r = 2(1 — sin 6 )not symmetry
2. Symmetry about x-axis
ag = —0.r = 2(1 + sin (—60))

-1 = 2(1 —sin8) not symmetry

b-{Hr—:)n_—rH

—r =21+ sin(mr — 0) » —r = 2(1 + sinf) not symmetry
3. Symmetry about y-axis
a-0 > m—0.-r=2(1+sin(r—0)

-1 = 2(1+ sin @) symmetry
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[r =2(1+sin0) ]

0 r
0 2
T
1 3.4
T
2 4
—TT
4
0.6
—TT
2 0
O
N~

Exercise: Example: Graph the curve r=2(1+cos 9)
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