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QUESTION ONE (20 MARKS)

a) Prove the following hyperbolic identities

(i)
1sinhcosh 22  xx

(3 marks)

(ii)
xxx coshsinh22sinh 

(3 marks)

(iii)
1cosh22cosh 2  xx

(3 marks)

b) Express the following in the form a +ib

(i)
ii

z
21

1

32

1







(3 marks)

(ii)
  iii

i
z

2

54

32 



(3 marks)

c) Solve for the real values of x
xx 2sinh32cosh3 

(5 marks)

QUESTION TWO (20 MARKS)

a) Differentiate with respect to x:

i)
xey x 4sin3

(3 marks)

ii)
52

2sin




x

x
y

(3 marks)

iii)
 xIny 3sin

(3 marks)

b) (i)  Show that 
mxey mx 4sin2

is a solution of the equation 

0304 2
2

2

 ym
dx

dy
m

dx

yd

(8 marks)

c) Differentiate 
xxy 5sin3

 with respect to x (3 marks)

QUESTION THREE (20 MARKS)

a) (i)  Determine, algebraically from first principles the gradient of the curve of 
zxy  25

at the 
      point P where x = -1.6 (6 marks)

(ii) If 
5432 34  xxxxy

, obtain an expression for 
dx

dy

and hence calculate the value
of      
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dx

dy

at  x = -3 (4 marks)

b) (i) Show that 
1cos8cos84cos 24  

(7 marks)

(ii)  Express 
 oo i 225sin225cos5 

 in the form a + ib (3 marks)

QUESTION FOUR (20 MARKS)

a) Determine the following integrals (12 marks)

(i)

  dxx  241

(ii)

 dxx 12sin3

(iii)

  dxx
5

23


 

(iv)

dxx  43

b) Integrate the following integral by partial fractions: (8 marks)

dx
xx

x
 


43

25
2

QUESTION FIVE (20 MARKS)

a) Calculate the areas bounded by the curves (10 marks)

(i)
15143 2  xxy

, the x-axis and ordinates at x = -1 and x = 2

(ii)
,10246 2  xxy
 the x-axis and the ordinates x = 0 and x = 4

b) Evaluate each of the following definite integrals

(i)

 dxxx 2

0
cossin



(4 marks)

(ii)

dxe
o

x
1 2

(3 marks)
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(iii)

dxx
4

2

53

(3 marks)
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