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Question One (Compulsory)

a) Evaluate the following integrals:

(i)
  dxxx 532

(4 marks)

(ii)


1

0

2sinh xdx

(3 marks)

(iii)
   


dx

xx

x

31

35

(4
marks)
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b) Determine 

 232 yxdx
d

 (3 marks)

c) Find the vertical and horizontal asymptotes for 

 
1

2
2

2




x

xx
xf

(4 marks)

d) Find the equation of the tangent and normal to the curve 
132 23  xxxy

at the point (2, 5)
(5 marks)

e) Find the volume of the solid formed by rotating about the x-axis the area bounded by 
    224 xxf 

and the x-axis (5 marks)

f) Evaluate 




dx
x

x
2

1

 (2 marks)
Question Two

a) Evaluate:

(i)

 
dx

xx 22 cos4sin2

1

(6 marks)

(ii)
  dxex x322

(3 marks)

(iii)  



0

4

tansec xdxx

(4
marks)

b) Use the identities 

 xx 2cos12
1cos 2 

and 

 xx 2cos12
1sin 2 

 to evaluate:

(i)
 xdx2sin 4

(4 marks)

(ii)

dxxx 32 cos3sin

 (3 marks)

Question Three

a) Given 
txty sin,2cos 

 find 
dx

dy

  and 

2

2

dx

yd

(8 marks)

b) Define what is meant by convergence of an improper integral and hence investigate the convergence

of 




  21 x

dx

(8 marks)

c) Find the value of 

 
3

2 2 134xx

dx

(4 marks)
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Question Four 

a) Use the trapezoidal rule and the Simpson’s rule with n = 8 to approximate:

 
2

0

2 1 dxx

How do the two results compare with each other? (8 marks)
b) Find the following integrals:

(i)


 

0

24 dxe x

(3 marks)

(ii)

  3

6

3sin3cos1



tdtt

(4 marks)

c) Find the area of the surface generated by revolving about the x-axis the arc of the curve 

3xy 
on [0,

1] (5 marks)

Question Five

a) Show that  

 







c

x
dx

x 3
arcsin

9

1
2

(4 marks)

b) Evaluate:

(i)   

  xx

dx

cossin22
(8 marks)

(ii) 


e

dx
x

x
1 2

ln

(4 marks)

(iii)  


 29 xx

dx

(4 marks)
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