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QUESTION ONE (30 Marks) 

(a) Let   0,
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that    nnnn xLimfxfLim   .                                                      (6 marks) 

(b) Use   definition; define the derivative of a function f .  Use an example; show that 

continuity does not always imply differentiability.                                     (8 marks) 

(c) Define the following terms as used in the real number system. (i)Lease upper Bound. (ii) 

Greatest lower bound.        (6 marks) 

(d) Define a Cauchy sequence. Then show that       bbandaaforabba nnnn     

          (6 marks) 

(e) Prove that
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, using induction principle.    (4 marks)  

QUESTION TWO (20 Marks) 

(a) Let Zf : , where Z is the set of positive integers, and f  be a sequence of real 

numbers defined by.  
1

{ } {1 } 1
2

nx
n

    .  Show that it converges.               (4 marks) 

(b) Show that       bbandaathatgivenbaba nnnn 
.
                 (6 marks)      

(c) Prove that every convergent sequence { }nx of  , is bounded.   (5 marks) 

(d)  Show that { }ny  converges to L  if and only if every subsequence of { }ny L .   

           (5 marks) 

QUESTION THREE (20 Marks) 

(a) Define an absolute value of a , hence show that ,a b a b a b         

          (5 marks) 

(b)  Let E  be a bounded subset of , and supq E . Show that q  is unique.   (5 marks) 

(c)  Find  D f   and  R f  given  

(i)   2
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.            (2 marks) 

d)    Suppose    
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xf , Show that f is 1-1 but not onto 
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(ii) Suppose CBgandBAf  :: if f and g are 1-1. Show that gof is a 1-1 function.  

          (8 marks) 

QUESTION FOUR (20 Marks) 

(a) Let E   and Ef :  be a function, let ,p E  then define continuity of f at p .   

           (4 marks) 

(b)  Let f  be defined by 
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 Show that 2x   is a removable discontinuity. 

Also give an example of a 3rd kind discontinuity.            (8 marks) 

(c) Let 2( ) ,f x x  and let 
1
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f x f x
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(d) Let
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 .                                   (4 marks) 

QUESTION FIVE (20 Marks) 

(a) Let F be an ordered field. For Fba , , Show that (i)If cbcathenba  ,  (ii) If 

cathencbandba  , .         (6 marks). 

(b) Let  f  and g  be functions defined on  ,a b  that are differentiable at ( , )c a b . Then 

show that   
/ / /( ) ( ) ( )f g c f c g c        for any real numbers  and  .    

          (8 marks) 

(c) Let f and g be functions defined on (a,b) that are differentiable at 

         cgcfcgfthatshowbac 111
,    ,where ,  are real numbers.  

          (6marks) 

 


