
C4 Parametric Equations 

The curve C has parametric equations 

𝑥 = 2 cos 𝑡 ,   𝑦 = √3 cos 2𝑡,           0 ≤ 𝑡 ≤ 𝜋  

where 𝑡 is a parameter. 

(a) Find an expression for 
𝑑𝑦

𝑑𝑥
 in terms of 𝑡. 

 

The point 𝑃 lies on 𝐶 where 𝑡 =
2𝜋

3
 

The line 𝑙 is a normal to 𝐶 at 𝑃. 

 

(b) Show that an equation for 𝑙 is  

 

2𝑥 − 2√3𝑦 − 1 = 0  

 

(c) The line 𝑙 intersects the curve 𝐶 again at the point 𝑄. 

 

Find the exact coordinates of 𝑄. 

 

You must show clearly how you obtained your answers. 

 

_____ 

𝑑𝑦

𝑑𝑡
= −2√3 sin 2𝑡,           

𝑑𝑥

𝑑𝑡
= −2 sin 𝑡            and                

𝑑𝑦

𝑑𝑥
=

2√3 cos 𝑡 sin 𝑡 

sin 𝑡
= 2 √3 cos 𝑡. 

At 𝑃  
𝑑𝑦

𝑑𝑥
= 2√3 cos

2𝜋

3
= −√3, the gradient of the normal is 

1

√3
 , 

  𝑥 = 2 cos
2𝜋

3
= −1 and 𝑦 = √3 cos

4𝜋

3
=  −

√3

2
 

The equation of the normal is 𝑦 +
√3

2
=

1

√3
(𝑥 + 1)  

Multiplying by 2√3 gives 2√3𝑦 + 3 = 2𝑥 + 2  

2𝑥 − 2√3𝑦 − 1 = 0  

Substituting 𝑥 = 2 cos 𝑡 and 𝑦 = √3(2 cos2 𝑡 − 1) into the equation of the normal gives 

 4 cos 𝑡 − 6(2 cos2 𝑡 − 1) − 1 = 0 

12 cos2 𝑡 − 4 cos 𝑡 − 5 = 0  

(6 cos 𝑡 − 5)(2 cos 𝑡 − 1) = 0  

cos 𝑡 ≥ 0 when 0 ≤ 𝑡 ≤ 𝜋  therefore  cos 𝑡 =
5

6
,  𝑥 =

5

3
  and 𝑦 = √3 (2 × (

5

6
)

2
− 1) =

7√3

18
 

𝑄 is the point (
5

3
,

7√3

18
). 
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