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Answer question ONE and any other TWO questions. 

QUESTION ONE ( 30 MARKS) 

a. With respect to a function   baf ,: , define the terms 

i) Bounded variation                                                                                               (2 marks) 

ii) Total variation                                                                                                    (2 marks)                                                                                             

b. Evaluate the following R-S integrals. 

i)  
2

0

2 )(sinsin



xxdx .                                                                                   (3 marks) 

ii)    

5

0

2 xxdx .                                                                                            (4 marks) 

c. Suppose that f is continuous on  ba,  and differentiable on ),( ba  . if   ),(0/ baxxf   

,show that f   is monotone increasing.                               (4 marks) 

d. Let :f  be defined by 36)(  xxf on  6,3 . By dividing  6,3   into n equal 

subintervals, show that f  is Riemann integrable.                                                  (5 marks) 

e. Show that xxxxF  ln)( is an antiderivative of xxf ln)(   on ),0(  and hence deduce 

that  









1

0

4
ln)1ln(

e
dxx .                                                                                      (4 marks) 

f. Evaluate )2( .                                                                                                        (3 marks) 

g. Use ratio test to show that the series 


1 !n

n

n

x
 converges for all values of x .          (3 marks) 

QUESTION TWO (20 MARKS) 

a. Let  nxxx ,...,, 10  be a partition of  ba, such that 0xa  < 1x < ∙∙∙< bxn   and let f  be a 

decreasing function on  ba, . Show that the sum of the jumps at these points is always 

bounded by )()( bfaf  .                                                                                       (5 marks) 

b. Suppose f  is continuous on  ba, and 
/f exist and Axf )(/  ∀ ),( bax , show that 

 baBVf , .  (where BV is a bounded variation)                                                (6 marks) 
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c. Let  nxxxP ,...,, 10  be a partition of  ba, such that 0xa  < 1x < ∙∙∙< bxn  . Define the 

terms upper Darboux sums, ),( PfU , and lower Darboux sums , ),( PfL .     (4 marks) 

d. Show that the function f defined on the interval  ba, by 





rationalisxif

irrationalisxif
xf

1

0
)(    is 

not Riemann integrable.                                                                                      (5 marks) 

 

 

QUESTION THREE (20 MARKS) 

a. If 
P is a refinement of P , show that       ),,(),,(   PfLPfL .                     (6 marks) 

b. Distinguish between Riemann integral and Riemann- Stieltjes integral.               (4 marks) 

c. Show that if f  is a constant on the interval  ba,  ,then it is R-S integrable with respect to any 

function  and  

                                       )()()( abafdf

b

a

  .                                            (6 marks) 

d. Prove that if f  is monotonic increasing on  ba,  ,then f  is of bounded variation. 

                                                                                                                                (4 marks) 

QUESTION FOUR (20 MARKS) 

a. State and prove the necessary and sufficient condition for the convergence of a series.     .             

.                                                                                                                               (7 marks) 

b. Differentiate between absolute convergence and conditional convergence.          (3 marks) 

c. Prove that if  na is absolutely convergent, then it is convergent.                       (5 marks) 

d. Determine the interval of convergence of the series 
  n

n

x
n

n



0

2

)!2(

!
.                          (5 marks) 
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QUESTION FIVE (20 MARKS) 

a. Suppose f  and g  are continuous on  ba,   , prove the Cauchy –Schwartz inequality  

          






 b

a

b

a

b

a

dxxgdxxfdxxgxf .)(.)()()(
22

2

                                                     

(7 marks) 

b. show that    
b

a

b

a

dfdf 

                                                                                  

(7 marks) 

c. Evaluate the R-S integrals 

i) 
2

4

0

)13( xdx                                                                                                (3 marks) 

ii) )12( 2

1

0

2

 xde x

                                                                                           

(3 marks) 

 

 

 


