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INSTRUCTIONS:  ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS 

QUESTION ONE (30 MARKS) 

(a) Define :f  by  
2

3

1 x

x
xf


 . Show that f  is continuous on . Is f  uniformly 

continuous on ?.                                                                  (9 Marks) 

(b) Show that 
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                                                (6 Marks) 

(c) In calculus class we learn that the minimum or maximum of a continuous function  

  baf ,:  will be found at either 

(i) A point of  ba,  where 01 f . 

(ii) A point of  ba, , where f is not differentiable. 

(iii) One of the end point a,b. 

Give a justification of this statement.                                                                                 (5 Marks) 

(d) Let BandA be subsets of a universal set, let  13,12,6,5,4,2,1A  and  10,9,8,7,6,5,3B  . 

Write down the elements of each of the following sets. 

(i)  BxorAxUxP  , .                                                                                  (2 Marks) 

(ii)  BxandAxUxQ  , .                                                                             (2 Marks) 

(iii)  BxandAxUxR  , .                                                                              (2 Marks) 

(e) Suppose that   





1

3

sin
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nx
xf   and   






1

2

cos

n n

nx
xg . Prove that :, gf  are continuous 

.                                                                                                                                    (4 Marks) 

     

QUESTION TWO (20 MARKS) 

(a) Consider the set of all rational numbers  2/ 2  xQxS . Does S have a least upper bound in 

the set of rational numbers, and if not, why?.                                                               (4 Marks) 

(b) Use induction to prove that 
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  for all positive integers n. (7 Marks) 

 

(c) Let    be an ordered field. For cba ,, . Show that  

 

(i) For cbcathenba  , .                                                                                  (2 Marks) 

(ii) For cathencbandba  , .                                                                           (2 Marks) 

(d) Define absolute value function, hence show that for bababa  ,, .            (5 Marks) 
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QUESTION THREE (20 MARKS) 

(a) (i) Define a sequence  nx  of real numbers  .                                                          (2 Marks) 

(ii) Define a convergence of  nx  of real numbers  .                                               (2 Marks) 

(iii) Evaluate the convergence if    


















2

1
2

2

1
1

n
yand

n
x nn                   (6 Marks) 

(b) Define a subsequence of real numbers. Hence Prove that a sequence  nx  of real numbers 

converges to L if and only if Every subsequence of  nx  converges to L.                 (10 Marks)  

  

     QUESTION FOUR (20 MARKS) 

(a) A function f  is defined by   0,,12  xxxxf . 

(i) Find an expression for )(1 xf  .                                      (2 Marks) 

(ii) State the domain and range of )(1 xf  .              (4 Marks) 

(b) The functions  gandf  are given by      2,,
2

1
.,2 


 xx

x
xgxxxf . 

(i) State the range of  xf                (1 Mark) 

(ii) Solve the equation  
9

4
xfg .            (4 Marks) 

(iii)  Find, in its simplest form, an expression for  xg 1 .          (3 Marks) 

(c) Prove that if  nx  is a convergent sequence of real numbers, then the sequence  nx  is 

bounded.                                                  (6 Marks) 

    QUESTION FIVE (20 MARKS) 

(a) Which of the following functions are NOT everywhere continuous 

          1066)(.)(.3)(.
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(b) Use functions in question (a) above.  Which of the functions are NOT differentiable?.  

                                                                                                                                       (6 Marks) 

(c) Find the derivatives of the following functions      xfiixfi )(.1963)(         (2 Marks) 

(d) Is the function  
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xf continuous at point 0.                                             (6 Marks) 


