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INSTRUCTIONS  
1. Do not write anything on this question paper. 

2. Answer Question ONE [Compulsory] and any other THREE Questions.  
 

 QUESTION ONE  

a) Use Weierstrass M-test to show that Σ𝑋𝑛2𝑛∞𝑛=1 is uniformly convergent 5mks  

b) Define the exponential function and list three characteristics for exponential functions 4mks  

c) Use ratio test to show whether Σ𝑛𝑛𝑛! is convergent or not 5mks  

d) Find the values of 𝑥 for which the series Σ(2𝑥+1)𝑛𝑛2 4mks  

e) Let 𝑓 (𝑥){1, 𝑥∈[𝑎,𝑏]∩𝕢−1, 𝑥∈[𝑎,𝑏]∩𝕢∁ , show that 𝑓(𝑥) is not Riemann integral 6mks  

f) State the Darboux’s integrability condition 2mks  

g) Evaluate ∫𝑥 𝑑 𝑒|𝑥|1−1, where 𝑒|𝑥|= {𝑒𝑥 0≤𝑥≤1𝑒−𝑥 −1≤𝑥≤0 4mks  

 

QUESTION TWO  
h) Prove that a bounded monotonic function is a function of a bounded variation 4mks  

i) Prove that a function of bounded variation is necessarily bounded 4mks  

j) Prove that the sum of two functions of bounded variation is also of bounded variation 4mks  

k) Prove that the product of two functions of bounded variation is also of bounded variation 4mks  

l) Find the range of convergence of Σ𝑥𝑛𝑛! 4mks  

 

QUESTION THREE  

m) Let 𝑓:[𝑎,𝑏]→ℝ be a continuous function and 𝑓(𝑎)≠𝑓(𝑏). Prove that if 𝑘 is any number between 𝑓(𝑎) 
and 𝑓(𝑏), then there exists 𝑐∈(𝑎,𝑏) such that 𝑓(𝑐)=𝑘. 5mks  

n) Prove that if 𝑓:[𝑎,𝑏]→ℝ is a continuous function then 𝑓 is Riemann-Stieltjes integrable w.r.t 𝛼 5mks  

o) Let 𝑓(𝑥)=𝑥2 , compute  

i) 𝑈(𝑝,𝑓,𝛼) given that 𝛼(𝑥)=2𝑥+1 𝑎𝑛𝑑 𝑝={0<13<23<1}  
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i ii) Let 𝑃𝑛={0,1𝑛,2𝑛,…,1 } compute lim𝑛→∞𝑈(𝑃𝑛,𝑓,𝛼)  
ii iii) From ii) above, state whether or not 𝑓 ∈𝑅(𝛼) on [0,1] 10mks  

 

QUESTION FOUR  

  a) Suppose 𝑓𝑛→𝑓 uniformly on a set 𝐸 in a metric space. Let 𝑎 be a limit of 𝐸and suppose that 

lim𝑛→∞𝑓𝑛(𝑥)=lim𝑛→∞𝐴𝑛. Prove that 𝐴𝑛 converges and lim𝑥→𝑎𝑓(𝑥)=lim𝑛→∞𝐴𝑛 7mks  

  b) State and prove the Cauchy-criterion for uniform convergence 7mks  

  c) Find the interval and radius of converges of the series Σ(−1)𝑛(𝑥−1)𝑛 using the root test method 

6mks  

 

QUESTION FIVE  

  d) Show that if Σ𝑍𝑛 is absolutely convergent, then Σ𝑍𝑛isconvergent, however the converse is not 

necessarily true 8mks  

  e) State and prove the intermediate mean value theorem 6mks  

  f) Show that if 𝑓(𝑥)=𝑘 is a constant function on [𝑎,𝑏], then 𝑓 ∈𝑅[𝑎,𝑏] and find its integral 6mks  

 


