
 

 

Integration and its Application (I)  

Q1  

Question 

Find Ὓ ὼ᷿ÌÎὼὨὼ 
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Q2  

Find Ὓ Ὡ᷿ÔÁÎὩὨὼ 
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Q3  

Question 

a) 
Ѝ᷿

Ὠὼ 

b) The diagram below shows the region Ὑ bounded by the curve ὅ with equation  

ώ
Ѝ  
ȟὼ ρ, the ὼ-axis and the line ὒ with equation ώ ὼ ςȢ Find the exact 

volume of the solid of revolution when Ὑ is rotated completely about the ὼ-axis 

 

 

 

Answer 



 

 

 

Q4  

Question 

(i) Using the substitution ώ  ÌÎ ὼ, show that ᷿ÌÎ ὼ Ὠὼ ώ᷿ὩὨώ. Hence show that 

᷿ÌÎ ὼ Ὠὼ ὼ ÌÎ ὼ ςÌÎ ὼ ς ὧ. 

(ii) It is given that Ὢὼ
ÌÎ ὼȟ   Ὢέὶ  ρ ὼ Ὡ
πȟ   Ὢέὶ   Ὡ ὼ σ

  

And that Ὢὼ ς Ὢὼ for all real values of ὼȢ 

(a) The region bounded by the curve ώ Ὢὼ, the ὼ-axis and the line ὼ Ὡ is rotated 

through ς“ radians about the ὼ-axis. Find the exact value of the volume obtained. 

(b) Sketch the graph of ώ Ὢὼ for ɀσ ὼ τ . 

Hence find ᷿ ὪὼὨὼȢ 

 

Answer 

 



 

 

 

Q5  

Question 

Using substitution ὼ ὥÓÉÎ—, where ὥ is a positive constant, show that  

ὥ ὼὨὼ
ὥ

ςτ
τ“ σЍσ 

An ellipse Ὁ has the equation ὼ σώ ὥ 

i) Sketch Ὁ, showing clearly the coordinates of any intersections with the axes. 

ii) Ὑ is the region enclosed by Ὁ, the line ώ ὼ and the positive ὼ-axis. Find the exact area 

of Ὑ in the form Ὧ“ὥȢ 

iii) For ὼ π, Ὓ is the region enclosed by Ὁ, the line ώ ὼ and the positive ώ-axis. Using 

ὥ ρ, find the numerical value of the volume of the solid formed when Ὓ is rotated 

through ς“ radians about the ώ-axis 

 

Answer 



 

 

 

Q6  

Question 

a) Find ὼ᷿ÓÅÃὼ ὥ Ὠὼȟ where ὥ is a constant. 

b) Find ᷿  Ὠὼ 

Hence find  

(i) The exact value of ᷿ Ὠὼ 



 

 

(ii) ᷿ Ὠὼ where ὴ is a constant, ὴ ρ. Leave your answer in terms of ὴ. 

 

 

Answer 

 

Q7  

Question 

By using the substitution ό ρ ὼȟ show that ᷿ὼ ρ ὼ Ὠὼ ᷿ ρ ὼ ὼ Ὠὼ  

Hence, or otherwise, evaluate ᷿ὼЍρ ὼὨὼȟ express your answer in exact form. 

 

Answer 

 

Q8  

Question 

A curve has equation given by ώ ÌÎ ὼ ρȟ where ὼ π. 



 

 

(i) Sketch the graph, indicating the exact coordinates of the ὼ-intercepts and the turning point. 

The region Ὑ is bounded by the curve and the ὼ-axis.  

(ii) Find the exact area of Ὑ 

(iii) Find the volume of the solid generated when Ὑ is rotated through ς“ radians about the  

ώ-axis 

 

Answer 

 

 

Q9  

Question 

(a) Find Ô᷿ÁÎὼ Ὠὼ 

(b) Find ᷿ Ὠὼ 

(c) Use the substitution ὼ  to find the exact value of ᷿
Ѝ

 Ὠὼ 

 

Answer 



 

 

 

 

Q10  

Question 

A curve ὅ is defined by the parametric equations ὼ ÃÏÓὸȟώ ÓÉÎςὸȟ for π ὸ ς“. 

(i) Sketch the curve, stating the coordinates of any points of intersection with the axes. 

(ii) Show that the area enclosed by the curve ὅ is ψ᷿ ÓÉÎὸÃÏÓὸ Ὠὸ. Given that 

Ó᷿ÉÎὸ ÃÏÓὸ Ὠὸ ÓÉÎὸ ὧ, find the exact area enclosed by the curve ὅȢ 

(iii) By finding the Cartesian equation of ὅ or otherwise, find the volume of revolution 

formed when the area enclosed by the curve ὅ is rotated completely about the ὼ-axis, 

giving your answer correct to 3 decimal places. 

 

Answer 



 

 

 

Q11  

Question 

The region enclosed by the curve ώ ὩÓÉÎὼ where π ὼ , the ὼ-axis and the line ὼ  is 

denoted by A. Find the exact area of A. 

Find the volume of revolution when the region bounded by the curves ώ ὩÓÉÎὼȟ 

 ώ ὼ ὼ ὼ and the line ὼ  is rotated completely about the ὼ-axis. 

 

 

Answer 

 

 

Q12  

Question 

Find ᷿ Ὠὼ. Hence find ᷿ Ὠὼ 

 



 

 

 

Answer 

 

 

Q13  

Question 

A curve has parametric equations  

ὼ ȟ ώ ȟ where ὸ ρ. 

(i) Points ὖ and ὗ on ὅ have parameters ὴ and ή respectively such that ὴ ή. Point ὃ is a 

point on ὅ when ὸ  π. The normal to ὅ at point ὖ and the normal to ὅ at point ὗ both 

pass through point ὃ. Find ὴ and ή. 

(ii) Find the area of region bounded by ὅ for ώ π, the line ὼ ψ and the ὼ-axis. 

 

Answer 



 

 

 

 

 

Q14  

Question 

(i) ὼ᷿ὩὨὼ 

(ii) Hence, find the exact volume of the solid of revolution formed when the region 

bounded the curve ώ ὼὩ ȟ the line ώ ςὩȟὼ σ and the ὼ-axis is rotated through 4 

right angles about the ὼ-axis. 

 

Answer 



 

 

 

Q15  

Question 

(i) Differentiate 
Ѝ

 with respect to ὼ. 

(ii) Find ᷿ Ὠὼ 

 

 

Answer 

 

 

Q16  

Question 

(i) Find ὼ᷿ÓÉÎὼ Ὠὼ. 

(ii) Sketch the graph ώ ὼÓÉÎὼ  for π ὼ Ὧ“ where ρ Ὧ  



 

 

It is given that ᷿ ȿ ὼÓÉÎὼȿ Ὠὼ “
Ѝ

 where Ὧ is a constant such that ρ Ὧ Ȣ 

Find the exact value of Ὧ. 

 

Answer 

 

 

Q17  

Question 

It is given that Ὢὼ
ὥὼ              Ὢέὶ π ὼ ὥ

ςὥ ὥὼ   Ὢέὶ ὥ ὼ ςὥ
 

And that Ὢὼ ςὥ Ὢὼ for all real values of ὼ where ὥ is a positive real constant.  

(i) Sketch the graph of ώ Ὢὼ for ςὥ ὼ τὥ 

(ii) Show that the exact value of ᷿ ὪὼὨὼ Ὧὥȟ where Ὧ is a constant to be 

determined. 

(iii) Hence, evaluate exactly, in forms of ὥ, ᷿ Ὢὼ ὨὼȢ 

 

Answer 



 

 

 

 

Q18  

Question 

A curve C has parametric equation 

ὼ ρ ÃÏÓὸȟ    ώ
ρ

ς
ÓÉÎςὸȟ ÆÏÒ   π ὸ

“

ς
 

(i) Sketch ὅ, stating the coordinates of any points of intersection with the axes. 

(ii) Find the equation of the normal to ὅ at the point where ὸ . 

(iii) The region Ὑ is bounded by the part of the curve ὅ where π ὸ , the ὼ-axis, and the 

vertical line ὼ ‌ where ‌ ρ ÃÏÓ. Find the exact area of Ὑ. 



 

 

(iv) Determine a Cartesian equation of ὅ, and use it to find the numerical value of the 

volume of revolution when Ὑ is rotated completely about the ὼ-axis. 

 

 

Answer 

 



 

 

 



 

 

 

 


