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Question One (Compulsory)

a) Find the derivative of the following:

(i)
xy seccoth

(4 marks)
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(ii)
xy 2tanh 1

(4 marks)

b) Show that 
1sectanh 22  xhx

(4 marks)

c) Evaluate:

(i)

dx
x

x
 


1

1sin

(5 marks)

(ii)

dxx 3sec

(5 marks)

d) Express 
462 2  xx

 in the form 
 22 Aua 

 where a and A are real constants, hence find

         

  462

2
2 xx

dx

(5 marks)

e) Find the area of the region enclosed by the x-axis ad one arc of the curve:
xy sin

(3 marks)

Question Two

a) Find the length of the curve 
9cosh9 xy 

between x = 1 and x = 2 (6 marks)

b) (i)  Find the partial fraction for:

  13

1528
2

2




xx

xx

(5 marks)

(ii)  Use the results in (b) (i) above to evaluate:

   dx
xx

xx
 


13

1528
2

2

(4 marks)

c) The area enclosed by the curve 
,4 4

x
ey 

the x-axis and ordinates x = -1 and x = 3 is rotated through

360o about the x-axis. Determine the volume generated (5 marks)

Question Three
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a) Find the surface area generated when the arc of the curve 

32 3,3 ttxty 
between t = 0 and t = 1

rotates about x axis through 
2

radians. (8 marks)

b) Solve for x in 
89.7sinh6.4cosh6.1  xx

 correct to 4 decimal places (6 marks)

c)

dx
xx

xxx
 

4

3 2

23

2

442

correct to 3 decimal places (6 marks)

Question Four 

a) Differentiate the function 
1725432  xyyxyx

and determine its gradient at (2, 1) 
(4 marks)

b) Given that: 
4

3sinh x

Find cosh x (3 marks)

c) Evaluate 

dtt
2

2

2sin1




(4 marks)

d) Sketch the graph 
6523  xxxy

between x = -3 and x = 2 and determine the area enclosed by the
curve and the x-axis (6 marks)

e) Evaluate:

1 y
dx

dy
x

(3 marks)
Question Five

a) Calculate the error in approximating 

dx
x

3

1

3

 by Simpson’s rule using n = 6 (9 marks)
b) Evaluate:




0
3cos5sin dxxx

(5 marks)

c) Show that 
1

1
ln

2

1
coth 1




x

x
x

hence solve cot h-1 2.1 (6 marks)
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