
Parametric Integration 
 
1. The curve C has parametric equations 𝑥 = 𝑡3, 𝑦 = 𝑡2, 𝑡 ≥ 0. Show that the exact area of the 

region bounded by the curve, the x-axis and the lines 𝑥 = 0 and 𝑥 = 4 is 𝑘∛2, where k is a rational 
constant to be found. 
 

2. The curve C has parametric equations 𝑥 = sin 𝑡 , 𝑦 = sin 2𝑡 , 0 ≤ 𝑡 ≤
𝜋
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The finite region R is bounded by the curve and the x-axis. Find the exact area of R. 
 

3. The curve C has parametric equations 𝑥 = ln(𝑡 + 2), 𝑦 =
1

𝑡+1
, 𝑡 > −1 

 The finite region R between the curve C and the x-axis, bounded by the 
lines with equations 𝑥 = ln 2 and 𝑥 = ln 4, is shown the diagram. 

a) Show the area R is given by the integral ∫
1

(𝑡+1)(𝑡+2)
𝑑𝑡
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b) hence find an exact value for this area. 
c) Find a Cartesian equation for the curve C, in the form 𝑦 = 𝑓(𝑥) 
d) State the domain of values of xfor this curve. 
 
4. The diagram shows the curve C with parametric equations 
 𝑥 = 3𝑡2, 𝑦 = sin 2𝑡 , 𝑡 ≥ 0 
a) Write down the value of t at the point A where the curve crosses the x-axis. 
b) Find in terms of 𝜋, the exact area of the shaded region bounded by C and the 
x-axis. 
 

5. The curve shown has parametric equations  
𝑥 = 5cos𝜃, 𝑦 = 4 sin 𝜃 , 0 ≤ 𝜃 ≤ 2𝜋  

a) Find the gradient of the curve at the point P where 𝜃 =
𝜋

4
.  

b) Find the equation of the tangent to the curve at the point P. 
c) Find the exact area of the shaded region  bounded by the tangent PR, the 
curve and the x-axis. 
 
6. The diagram shows the curve C with parametric equations  

𝑥 = 8cos 𝑡, 𝑦 = 4 sin 2𝑡 , 0 ≤ 𝑡 ≤
𝜋
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The point P lies on C and has coordinates (4,2√3) 
a) Find the value of t at this point. 
The line 𝑙 is a normal to C at P 

b) Show that the equation of 𝑙 is 𝑦 = −𝑥√3 + 6√3 
The finite region R is enclosed by the curve C, the x-axis and the line 𝑥 = 4, as shown shaded in the 
diagram. 

c) Show that the area of R is given by ∫ 64 sin2 𝑡 cos 𝑡𝑑𝑡
𝜋

2
𝜋
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d) use this integral to find the area of R , giving your answer in the form 𝑎 + 𝑏√3 where a and b are 
constants to be determined. 


