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INSTRUCTIONS: Answer Question ONE and any other TWO

QUESTION ONE (30 MARKS)
a) Evaluate the following limits
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b) State  the Rolle’s Theorem (4 marks)

c) Verify the validity of Rolle’s Theorem for the function 3 2( ) 6 11 6f x x x x   

(5marks)

d) Find the area of the region enclosed by the parabolas 2xy   and 22 xxy 

(6 marks)

e) Find the value of 
dt

df
 at 

2

t  if xyyxf ),(  and tx cos , ty sin

 (7 marks)

QUESTION TWO (20 MARKS)
a) The semicircle 22 xry   is revolved about the x-axis to generate a sphere. 

Find the volume of the sphere ( 6 marks)

b) Find the value of 
dx

dy
at 2t  for the function   222,, zyxzyxf 

tx  2 , 1 ty , tz 

(5 marks)



c) Evaluate the following  integral
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QUESTION THREE (20 MARKS)
a) State Mean Value Theorem (4 marks)

b) Find the value of ),( bac guaranteed by Mean Value Theorem for
2( ) 2 1f x x x   , 0a , 1b

(6  marks)

c) Find the Maclaurin series for  ( ) ln( 1)f x x  up to the term in 5x
(10 marks)

QUESTION FOUR (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 . (10 marks)

b) Evaluate 
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(4 marks)

c) Find the Taylor series generated by ( ) cosf x x at 2a  (6 marks)

QUESTION FIVE (20 MARKS)

a) If ( )z x f u   where u xy , show that 
z z

x y x
x y

  
  (5  marks)

b) Find the volume of the prism whose base is the triangle in the xy-plane bounded 
by the x-axis and the lines xy   and 1x  and whose top lies in the plane

yxyxfz  3),(  (6 marks)



c) Show that the function 
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is continuous 

at every point except at the origin. (5 marks)

d) Find 
zyx

f
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