
 Meru University of Science & Technology is ISO 9001:2015 Certified  

                                                                          Foundation of Innovations Page 1 

 

    
    

MERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGYMERU UNIVERSITY OF SCIENCE AND TECHNOLOGY    
P.O. Box 972-60200 – Meru-Kenya 

Tel: +254(0) 799 529 958, +254(0) 799 529 959, + 254 (0) 712 524 293,  

Website: info@must.ac.ke  Email: info@must.ac.ke     

    

University Examinations 2019/2020 
 

THIRD YEAR SECOND SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF MATHEMATICS AND COMPUTER SCIENCE AND BACHELOR OF 

EDUCATION SCIENCE 
 

SMA 3351: REAL ANALYSIS II 
 

DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 

a) Let X be a non-empty set of real numbers 

i. If X is bounded above, define the supremum of X   (2 marks) 

ii. If X is bounded below, define the infimum of X   (2 marks) 

b) i. Define a monotone function g      (2 marks) 

ii. Show that an increasing monotone function g is bounded variation on an interval 

[a,b] CR         (4 marks) 

c) Consider the sequence [ ]1,0,)( −= xcxxfn n and let 
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d) Show that the series 
10 n

x n

n

∞

=
Σ converge for x in set { }1: <xRxε   (4 marks) 

e) Prove that xxgxcoxxf sin)()( == satisfy the Pythagorean identity 

[ ] [ ] lRxforxgxf ε1)()( 22 =+        (3 marks) 
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f) If IRbafi →],[ is of bounded variation [a,b] then f is the difference of two strictly 

increasing functions. Prove        (6 marks) 

g) Consider the sequence { }nf of functions defined by 10)( 22 ≤≤= xforxnxf n . 

Determine where { }nf is point wise convergent     (4 marks) 

     QUESTION TWO (20 MARKS) 

a) Between any two distinct real numbers, there is a rational number and an irrational 

number. Given function f defined by 
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0
)(  prove that f is not 

of bounded variation on any interval   

b) i. For a function 0]),[,(, =bafvf  if and only if f is constant on [a,b]. Prove 

 (5 marks) 

 ii. If f is a function of bounded variation on [ba, ] and ],[ baxε ,then the function 

),[,()( xafvxg = is an increasing function. Prove     (5 marks) 

      QUESTION THREE (20 MARKS) 

a) i. Let nxanΣ be a power series. Define the radius of convergence of the series  

          (4 marks) 

ii. State the interval of convergence       (2 marks) 

b) i. The logarithmic function L is a strictly increasing function. State its domain and 

range          (2 marks) 

ii. State four properties of logarithmic function )(xL    (4 marks) 

c) let IRbaf →],[: be a function of bounded variation on [a,b] and define V on [a,b] by 

],[],[,()(0)( baxallforbafVxvandav ε== prove that  

i. if ]),[,()()( yxffVxvyvandbyxa =−=<≤    (4 marks) 

ii. V is increasing on [a,b]       (4 marks) 

            

QUESTION FOUR (20 MARKS)       

a) i. State and prove the fundamental theorem of integral calculus   (6 marks) 

ii. Evaluate the integral  
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b) i. Let ]1,0[)( onxxf = . If )1,
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ii. If ]1,0[)( 2 onxxg = and nP is the partition in, part (i) above, show that 
3

11

0

2 = dxx  

            (5 marks) 

 

    QUESTION FIVE (20 MARKS) 

a) i. State three properties of the exponential function xexf =)(  where e is the Euler’s 

number         (3 marks) 

ii. Verify that if 0>x and if xn 2> and e
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an integer          (8 marks) 

b) Define uniform convergence of sequence of functions { }fn on IR  (3 marks) 

c) Using ratio test, show that the series  
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ii. n
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converges for x is the set{ }1: <xIRxε     (3 marks) 

          


