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Question One (Compulsory)

a) Use ratio test to determine the convergence or divergence of 




0 !

2

n n

n

 (3 marks)
b) It took 20 seconds for a thermometer to rise from 10oF to 212oF where it was taken from a freezer and

placed in  boiling  water.  Show that  somewhere  along  the  way the  mercury was  rising  at  exactly
10.1oF/s (3 marks)

c) Express as a ratio of two integers the sum to infinity the recurring decimal 


45452.6

 (5 marks)

d) Evaluate the improper integral below
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(5 marks)
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e) Find the area of the region lying inside the circle  
cos3r

on the positive x-axis and outside the

candiod
cos1r

(6 marks)

f) Find the total derivative 
dt

dz

when 

22 53 yxyxz 
where x = sin t and y = cos t (4 marks)

g) Find the first five terms of the Taylors series generated by 

  xxf 1
at x = 2 (4 marks)

Question Two

a) Verify that f(x) is a probability density function satisfying 

 



 1dxxf

 if 
   xxxf  10006.0

for
100  x

and all other values of x (4 marks)

b) Find the value of 
dt

df

at t = 0 if f(x, y, z) = xy + z and x = cos t, y = sin t and z = t (5 marks)

c) Given that  

  



 2,2

1,
1

x
xxf

satisfy the hypothesis of the mean value theorem in the interval,
determine the value of C (4 marks)

d) Represent 
  xxf sin

as the sum of the Taylor series centred at 
3



(7 marks)

Question Three

a) Evaluate 
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(3 marks)

b) Find the area enclosed by the line y = x – 1 and the parabola 
622  xy

(4 marks)

c) Test the series below for convergence or divergence 
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(4 marks)

d) Find the sum of the geometric series 

....
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(3 marks)

e) Using Maclaurins series find the first five terms of the expansion 
  xexf 3

(6 marks)

Question Four 

© 2015 – Technical University of Mombasa Page 2



a) Define the following terms:
(i) A bounded sequence (2 marks)
(ii) Increasing sequence (2 marks)

b) Sketch the curves with polar equation  
cos2r

and  
2cosr

on the same axes and hence find a
Cartesian equation of the curve (6 marks)

c) State the indeterminate form arising from:

(i)

xx e

x


lim

(2 marks)

(ii)
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ln
lim

1 x

x
x

hence apply L’ Hospital’s rule to evaluate the given limits (3 marks)

d) Sketch  and  find  the  volume  of  the  solid  obtained  by  rotating  the  region  bounded  by
0,8,3  xyxy

about the y-axis (5 marks)

Question Five

a) Evaluate the triple integral:

   
1

0 0

2x yx

xy
dxdydzxyz

(4 marks)

b) Find the length of the arc of the curve 

32 , tytx 
that lies between the points (1, 1) and (4, 8)

(5 marks)
c) Find the rectangular co-ordinates of the given polar points:

(i)

 6,3 

(2 marks)

(ii)




 
4,2 

(2 marks)

d) Given 
   21ln, xyyxu 

show that 
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(5 marks)

e) Find the general formula for the following sequence 
9

32,7
16,5

8,3
4,2

 (2 marks)
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