
Functions and Graphs  (Harder Polar and parametric graphs) 

1.  

(a) ρ2 = a2 cos 2θ,  take  a = 2 
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 (b) ρ = a (1 – cos θ), take  a = 2
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 (c) ρ = aθ, take  a = 2 
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 (d) ρ = eaθ, take  a = 2 
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 (e) ρ = a sin 3θ,  take  a = 2 
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 (f) ρ = a sin 2θ, take  a = 3 
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 (g) 
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=ρ   (a = 3) 
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 (h) ρ = b – a cos θ  (b = 2, a = 3)
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(i) ρ2θ = a2 (a = 3) 

 (0 ≤ θ ≤ 10π) 
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 (j) ρθ = a (a = 2)  
 (0 ≤ θ ≤ 10π) 
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(k)  ρ = sec θ ± a . The straight line is the asymptote. 

 For  a = 2:    For  a = 1/2 : 
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2.  

 The graphs of  ρ = 2a(1 + cos θ)  and  2ρ cos θ + a = 0 

 with  a = 4  are shown on the right hand side. 

 ρ = 2a(1 + cos θ)    (1) 

 2ρ cos θ + a = 0     (2) 

 (1) ↓ (2), 4 a(1 + cos θ) cos θ + a = 0 

   4 cos θ + 4 cos2 θ + 1 = 0 

   4 cos2 θ +4 cos θ + 1 = 0 

   (2 cos θ + 1)2 = 0 

   ∴  cos θ = -1/2   (3) 

   ∴  θ = 
3
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 (3) ↓(1) , ρ = a. 
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3. (a) Take  r = 1  below:    (b)  Take  r = 1  (The straight line is asymptote) 
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4. (a) 
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=      (b) x = a sin3 θ,  y = a cos3 θ. 
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5.  

(a) ρ = cos 7θ + 3 
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(b) θ=ρ
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(c) θ=ρ
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(d) 
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cos −θ=ρ  
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(e) ρ = a (cos θ  + 1) (a = 2 below)
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(g) ⎟
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=ρ
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cosa (a = 3 below) 
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(h) ⎟
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(i) ⎟
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cosa (a = 2 below)
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