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QUESTION ONE (30 MARKS)

a) Find the derivative of the following

i)
yyx lntanh2 

` (4 marks)

ii)
)(cos xCothy 

(4 marks)

b) Show that 
1sectanh 22  xhx

(4 marks)

c) Evaluate

i)  

dxx 4cos

(5 marks)

ii)

dxex x 22

(4 marks)
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d) Express in polar form 
i22 

(3 marks)

e) Evaluate 


2

2

21


 dttCos

(6 marks)

QUESTION TWO (20 MARKS) 

a) Find the fifth root of  
i

(6 marks)

b) i)  Find the partial fractions for 
)3)(1)(2(

2576 2



xxx

xx

(5 marks)

ii) Use the result in b) (i) above to evaluate  

dx
xxx

xx
 


)3)(1)(2(

2576 2

(4 marks) 

c) The area enclosed by the curve 

33
x

ey 
, the x-axis and ordinates 

1x
and 

3x
is rotated 

360
 

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

QUESTION THREE (20 MARKS)

a) The arc of the parabola 

2xy 
from 

)1,1(
 to 

)4,2(
is rotated about the y- axis. Find the area of the 

resulting surface (8 marks)

b) Express 
244 2  xx

 in the form   where and are real constants. Hence find

  244 2 xx

dx

(6 marks)

c) Evaluate 

dx
xx

xxx
 

3

2 2

23

2

442

 correct to 4significant figures (6 marks)

QUESTION FOUR (20 MARKS)

a) Find the area of the region bounded above by the parabola 

22 xy 
 and below by the line 

xy 

(4 
marks)

b) Given that
15

17
cosh x

. Find the value of
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i)
xsinh

(3 marks)

ii)
xtanh

(2 marks)

c) Solve the following differential equation by separation of variables 

12 
dx

dy
xy

(5 marks)

d) Evaluate 

2

21

31










i

i
i

(6 marks)
QUESTION FIVE (20 MARKS)

a) Show that   

xx
dx

d
sinh)(cosh 

(5 marks)

b) Evaluate 


4.2

1

3

2

dxe
x

 by mid-ordinate rule with 6 intervals to 4 significant figures     (6 marks)

c) Evaluate  

 12xe

dx

(4 marks)

d) Find the length of the curve 

1
3

24 2

3

 xy

from 
0x

 to 
1x

 (5 marks)
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