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TIME: 2 HOURS
INSTRUCTIONS:   
ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS 
Question One (30 Marks)
a)
Find the limit of the series
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(5 Marks)

b)
Use the nth term to determine the convergence of the series
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(4 Marks)

c)
Use the ratio test to determine the convergence of the series:
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(4 Marks)

d)
Use a comparison test to determine the convergence of the series:
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(4 Marks)

e)
Do you consider the following sets countable or uncountable?  In each case explain your answer briefly:

(i) 
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(ii) ℝ+


















(4 Marks)

f)
Define a mapping d on ℝ'  x ℝ' by

d (x, y) = (x + y), 
[image: image7.wmf]"

x, y ε ℝ

State with a reason or reasons whether d is a metric on ℝ.














(4 Marks)

g)
Use the Weirstrass M – test to determine the uniform convergence of the series:
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(5 Marks)
Question Two (20 Marks) 
a)
Use the ratio test to determine the convergence of the series:
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(10 Marks)

b)
Let An be countable sets for each n ε ℕ.


Show that 
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(Show only the outline of the proof)
















(10 Marks)
Question Three (20 Marks) 
a)
Use partial derivatives to find the equation of the tangent plane to the surface 
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(x, y, z) = x2 + 2y2 � 4z � 5 at the point (2, �4, 5)


 











(10 Marks)

b)
Determine the radius and interval of convergence of the power series:
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(10 Marks)







Question Four (20 Marks)
a)
Use the integral test to determine the convergence of the series:
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(10 Marks)

b)
For any x, y ε ℝk, define the function d (x, y) by 


d (x, y) = 
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Show that d is a metric on ℝk






(10 Marks)
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