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(52) Differentiating 
Parametric Equations  

  
(1) Find an expression for 

ௗ௬

ௗ௫
 in terms of the 

parameter 𝑡 for each of the following pairs of 
parametric equations: 
(a) 𝑥 = 3𝑡, 𝑦 =  𝑡ଶ (b) 𝑥 = 𝑒ଶ௧, 𝑦 = cos 𝑡 

(c) 𝑥 = √𝑡 , 𝑦 = 4𝑡ଷ (d) 𝑥 = cos 𝑡 , 𝑦 = sin 𝑡  

 

 

(2) A curve has parametric equations                     

𝑥 = −cos 𝑡 ,    𝑦 = sin 𝑡 ,    0 < 𝑡 <
గ

ଶ
 

(a) Find an expression for 
ௗ௬

ௗ௫
 in terms of 𝑡. 

(b) Hence, show that the equation of the tangent to 
the curve at the point where 𝑡 =

గ

ସ
 is  𝑦 = 𝑥 − √2 

 

 

(3) A curve has parametric equations                     
𝑥 = ln 𝑡 , 𝑦 = 𝑡ଶ, 𝑡 > 0 

(a) Show that 
ௗ௬

ௗ௫
= 2𝑡ଶ 

(b) Hence, find the equation of the tangent at the 
point where 𝑡 = 1 

  

(1) A curve has parametric equations                     
𝑥 = 8 − 𝑡ଶ,   𝑦 = 𝑡ଷ, 𝑡𝜖𝑅 

Find the equation of the normal to the curve at the 
point where 𝑡 = 4 in the form 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 

 

 

 

 

(2) The curve 𝐶 has parametric equations                     

𝑥 = 2 sin 𝑡 − 𝑡 ,    𝑦 = cos 𝑡 + 3,    0 < 𝑡 <
గ

ଶ
 

(a) Find an expression for 
ௗ௬

ௗ௫
 in terms of 𝑡. 

 

(b) Hence, find the coordinates of the stationary 
point on the curve. 

 

 

 

 

 

(3) A curve has parametric equations                     
𝑥 = ln 𝑡 , 𝑦 = 𝑡ଶ − 8𝑡, 𝑡 > 0 

Show that the only stationary point on the curve has 
coordinates (2 ln 2, −16) 

 

  

(1)  A curve has parametric equations                     

𝑥 = 3 cos 4𝑡 − 4 ,    𝑦 = sin 2𝑡 + 3,    0 < 𝑡 <
గ

଺
 

(a) Show that 
ௗ௬

ௗ௫
= 𝑘 cosec 2𝑡 where 𝑘 is a constant 

to be found. 

(b) Show that there is a point on the curve where the 

tangent has a gradient of −
ଵ

଺
. 

 

 

(2) The curve 𝐶 has parametric equations     

𝑥 = 2 cos
௧

ଶ
 , 𝑦 = 1 − sin 2𝑡 ,   0 ≤ 𝑡 ≤ 𝜋       

Point 𝑃 on the curve 𝐶 has coordinates ൫√2, 1൯ 

(a) Find the value of 𝑡 at the point 𝑃. 

(b) Find the equation of the tangent to the curve at 
the point 𝑃 in the form 𝑎𝑥 + 𝑏𝑦 = 𝑐            

 

 

 

(3)  A curve has parametric equations                     
𝑥 = 4𝑡ଶ,   𝑦 = 𝑡ଶ − 8𝑡, 𝑡𝜖𝑅 

(a) Find an equation for the tangent to the curve at 
the point where 𝑡 = 0.5 

(b) Prove that this is the only point the where the 
tangent meets the curve. 


