
Math 2210 #1 

Parametric Representations of Plane 

Curves 

A plane curve is a 2 -dimensional curve given by 

𝑥 = 𝑓(𝑡) 𝑦 = 𝑔(𝑡) 𝑡 ∈ 𝐼 

where 𝑓 and 𝑔 are continuous functions on the interval 𝐼, [𝑎, 𝑏]. 𝑡 is the parameter.  𝑡 ∈
[𝑎, 𝑏] 

 

   

simple, closed curve not simple, closed curve not simple, not closed curve 

 

 

 

 
 

 



It can be hard to recognize the shape of a curve when given parametically. Sometimes it 
is possible to eliminate the parameter. 

EX 1 

 Eliminate the parameter and sketch this curve. 

𝑥 = 𝑡 − 3             𝑦 = √𝑡                0 ≤ 𝑡 ≤ 8 

 

 
 
 
 

  



EX 2 

 Eliminate the parameter 𝑡, graph the curve and tell if it is simple and closed. 

𝑥 = √𝑡 − 3          𝑦 = √4 − 𝑡           3 ≤ 𝑡 ≤ 4 

 

 
 
 
 

  



EX 3 

 Eliminate the parameter 𝜃, graph the curve and tell if it is simple and closed. 

𝑥 = sin 𝜃           𝑦 = 2cos2 (2𝜃)          𝜃 ∈ ℝ 

 

 
 
 
 
 

 

 

 

 

 

Theorem A 

 
Let 𝑓 and 𝑔 be continuously differentiable with 𝑓′(𝑡) ≠ 0 on 𝑡 ∈ (𝛼, 𝛽). 
Then the parametric equations 𝑥 = 𝑓(𝑡) and 𝑦 = 𝑔(𝑡) define 𝑦 as a differentiable 
function of 𝑥 and 

𝑑𝑦

𝑑𝑥
=

𝑑𝑦/𝑑𝑡

𝑑𝑥/𝑑𝑡
 
𝑑2𝑦

𝑑𝑥2
=

𝑑𝑦′/𝑑𝑡

𝑑𝑥/𝑑𝑡
  where 𝑦′ =

𝑑𝑦

𝑑𝑥
 

 

  



EX 4 

 Find 
𝑑𝑦

𝑑𝑥
 and 

𝑑2𝑦

𝑑𝑥2 (without eliminating the parameter.) 

4a) 

𝑥 = √3𝜃2     𝑦 = −√3𝜃3      𝜃 ≠ 0 

 
 
 

 

 

 

 

 

 

 

4b) 

𝑥 =
2

1 + 𝑡2
           𝑦 =

2

𝑡(1 + 𝑡2)
            𝑡 ≠ 0 

  



 

 Length of a curve:  𝐿 = ∫  
𝑏

𝑎

√(
𝑑𝑥

𝑑𝑡
)

2

+ (
𝑑𝑦

𝑑𝑡
)

2

𝑑𝑡 

 

EX 5 

 Find the length of the curve given by 

𝑥 = sin 𝜃 − 𝜃cos 𝜃 𝜃 ∈ [𝜋/4, 𝜋/2]

𝑦 = cos 𝜃 + 𝜃sin 𝜃
 

 
 
 
 
 
 
 
 


