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-:9. Polar Coordinates 

In polar coordinates r is directed distance from origin (0) to 

point on to curve(p). 

𝜽)𝒂𝒏𝒅𝜽 𝒊𝒔 𝒓𝒆𝒑𝒓𝒆𝒔𝒆𝒏𝒕𝒆𝒅 𝒅𝒊𝒓𝒆𝒄𝒕𝒆𝒅 𝒂𝒏𝒈𝒍𝒆 𝒇𝒓𝒐𝒎 P(r, 

Initial 𝜽 = 𝟎)𝒕𝒐 𝒍𝒊𝒏𝒆 (𝟎𝒑) 

 

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

Solution// 
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Connection between polar &cartesion coordinates:1. 

 

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

Solution // 

y=r sin 𝜽  x=rcos 𝜽 

𝒓𝒄𝒐𝒔 𝜽. 𝒓𝒔𝒊𝒏 𝜽 = −𝟓 → 𝒓𝟐 𝐜𝐨𝐬 𝜽 𝐬𝐢𝐧 𝜽 = −𝟓 

𝒓𝟐 𝐬𝐢𝐧 𝟐𝜽

𝟐
= −𝟓            [𝒔𝒊𝒏 𝟐𝜽 = 𝟐 𝒔𝒊𝒏𝜽 𝒄𝒐𝒔𝜽]     

Example: Find Cartesian coordinates for the curve 

 =6r[cos(𝜃 −
𝜋

3
] 

Solution// 

r(𝐜𝐨𝐬  𝛉 𝒄𝒐𝒔
𝝅

𝟑
+ 𝐬𝐢𝐧 𝜽 𝐬𝐢𝐧

𝝅

𝟑
) = 𝟔 

x cos 
𝝅

𝟑
+ 𝒚 𝐬𝐢𝐧

𝝅

𝟑
= 𝟔 

𝟏

𝟐
𝒙 +

√𝟑

𝟐
𝒚 = 𝟔 → 𝒙 + √𝟑𝒚 = 𝟏𝟐 
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Graphing in polar2. 

      The graph of equation f(r,𝜽) = 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→ −𝑟 

b- 𝜃 → 𝜋 + 𝜃 

2. Symmetry about x-axis  
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a-𝜃 → −𝜃 

b-{
𝑟 → −𝑟

𝜃 → 𝜋 − 𝜃
 

3. Symmetry about y-axis  

 

a-𝜃 → 𝜋 − 𝜃 

b-{
𝑟 → −𝑟
𝜃 → −𝜃
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 Example: Graph the curve r=a (1-cos𝜃) 

Solution // 

1. Symmetry about origin  

a-   r→ −𝑟.  − 𝑟 = 𝑎(1 − 𝑐𝑜𝑠 𝜃) 𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦  

b-𝜃 → 𝜋 + 𝜃.    𝑟 = 𝑎(1 − cos(𝜋 +  𝜃)  

 𝑟 = 𝑎(1 + cos 𝜃 )𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦  

2. Symmetry about x-axis  

a-𝜃 → −𝜃. 𝑟 = 𝑎(1 − 𝑐𝑜𝑠(− 𝜃) → 𝑟 = 𝑎(1 − 𝑐𝑜𝑠 𝜃) 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦    

3. Symmetry about y-axis  

 a-𝜃 → 𝜋 − 𝜃. → 𝑟 = 𝑎(1 − 𝑐𝑜𝑠(𝜋 −  𝜃) 

→ 𝑟 = 𝑎(1 + 𝑐𝑜𝑠 𝜃)  𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 

𝑏 − {
𝑟 → −𝑟
𝜃 → −𝜃

→  −𝑟 = 𝑎(1 − 𝑐𝑜𝑠 −𝜃)  𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 

[r=a (1-cos𝜃)] 

𝛉 r 

0 0 

𝝅

𝟒
 

0.3a 

𝝅

𝟐
 

a 

𝛑 2a 
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Example: Graph the curve 𝑟2=4𝑎2 cos 𝜃 

Solution // 

1. Symmetry about origin  

a-   r→ −𝑟.   𝑟2 = 4𝑎2 𝑐𝑜𝑠 𝜃  𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦  

2. Symmetry about x-axis  

a-𝜃 → −𝜃. 𝑟2 = 4𝑎2 𝑐𝑜𝑠 − 𝜃 → 𝑟2 = 4𝑎2 𝑐𝑜𝑠𝜃  𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦   

3. Symmetry about y-axis  

 a-𝜃 → 𝜋 − 𝜃. → 𝑟2 = 4𝑎2 cos( 𝜋 − 𝜃)  

→ 𝑟2 = 4𝑎2 𝑐𝑜𝑠( 𝜃)  𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 
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[𝑟2=4𝑎2 cos 𝜃] 

 

Example : Graph the curve 𝑟=5 

Solution // 

1. Symmetry about origin  

a-   r→ −𝑟.  −  𝑟 = 5  𝑛𝑜𝑡  𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦  

𝛉 r 

0 ±𝟐𝒂 

𝝅

𝟒
 ±𝟏. 𝟔𝒂 

𝝅

𝟑
 ±√𝟐𝒂 

𝝅

𝟐
 

0 
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b-𝜃 → 𝜋 + 𝜃.    𝑟 = 5 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦  

2. Symmetry about x-axis  

a-𝜃 → −𝜃. 𝑟 = 5  𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦   

3. Symmetry about y-axis  

 a-𝜃 → 𝜋 − 𝜃. → 𝑟 = 5 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦  

 

𝛉 r 

0 𝟓 

𝝅

𝟒
 𝟓 

𝝅

𝟐
 𝟓 

𝛑 5 
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Example : Graph the curve r=2(1+sin 𝜃) 

Solution // 

1. Symmetry about origin  

a-   r→ −𝑟. −𝑟 = 2(1 + 𝑠𝑖𝑛 𝜃) 𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦  

b-𝜃 → 𝜋 + 𝜃.    𝑟 = 2(1 + sin(𝜋 +  𝜃)  

 𝑟 = 2(1 − sin 𝜃 )𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 

2. Symmetry about x-axis  

𝑎𝜃 → −𝜃. 𝑟 = 2(1 + sin (−𝜃)) 

→ 𝑟 = 2(1 − 𝑠𝑖𝑛 𝜃) 𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦    

b-{
𝑟 → −𝑟

𝜃 → 𝜋 − 𝜃
 

−𝑟 = 2(1 + 𝑠𝑖𝑛(𝜋 − 𝜃) → −𝑟 = 2(1 + 𝑠𝑖𝑛𝜃) 𝑛𝑜𝑡 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦  

3. Symmetry about y-axis  

 a-𝜃 → 𝜋 − 𝜃. → 𝑟 = 2(1 + sin (𝜋 − 𝜃) 

→ 𝑟 = 2(1 + sin 𝜃) 𝑠𝑦𝑚𝑚𝑒𝑡𝑟𝑦 
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[𝑟 = 2(1 + sin 𝜃) ] 

 

 

H.W. Example: Graph the curve r=2(1+cos 𝜃) 

𝜽 r 

0 𝟐 

𝝅

𝟒
 𝟑. 𝟒 

𝝅

𝟐
 𝟒 

−𝝅

𝟒
 

−𝝅

𝟐
 

0.6 

0 

  


