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SECTION A (COMPULSORY) 

Question One (30 marks)

a) Given that 
 yxfw ,

 where 
cosrx 

 and
sinry 

.  Show that
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b) Determine the convergence of the series 
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using the limit comparison test. (4 marks)

c) Evaluate each of the following limits:
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(3 marks)

d) Evaluate the improper integral 
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(5 marks)

e) Evaluate 

dydxe yx  
2
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(3 marks)

f) Expand 
 xeIn 1

in ascending powers of x up to the term containing x4. (5 marks)

SECTION B (Answer any TWO questions from this section) 

Question Two (20 marks)

a) Verify the mean value theorem for the function 
       321  xxxxf

in [0,4] (6 marks)

b) Evaluate 

xInx
x

tanlim
0

(5 marks)

c) Investigate whether 

  xxf 
 is differentiable at x = 0. (4 marks)

d) Determine the convergence or divergence of the sequence 
nnnan  42

(5 marks)

Question Three (20 marks)

a) Verify Rolle’s theorem of 
  xexf x sin

in 
 ,0

(5 marks)

b) Use integral test to determine the convergence or divergence of 
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(4 marks)
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c) Find the area of the region bounded by the rays 
4

 
and 

4
 

and the graph of the equation
sin1

(6 marks)

d) Investigate the continuity of the function below at x = 4.
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(5 marks)
Question Four (20 marks)

a) Expand 
Inx

about x = 1 up to the fourth degree term and hence obtain 
)1.1(In

(6 marks)

b) Find 
)1(
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

 nnn

(8 marks)

c) Find the nth term of the sequence  

,....120
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80,6
26,2

8,1
2 

and determine whether  the
sequence converges or diverges. (6 marks)

Question Five (20 marks)

a) Evaluate 

 dxdyyxxy
R
 

 over the region between 

2xy 
 and 

xy 
(6 marks)

b) Find the total derivative given that 
  22 42, yxyxyxfz 

and 

axey 
(4 marks)

c) Given that 
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y
yxf
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2
,




, find 
xf
and 

yf

 . (4 marks)
d) Find the interval of convergence of the series.
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