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Course Outcomes: 

CO1: Distinguish between the Lebesgue and Riemann integrals. 
CO2: Apply the concept of Lebesgue integral to broader class of functions. 
CO3: Test the convergence using Riemann’s localization theorem. 
CO4: Solve problems in a closed form using Fourier integrals. 
CO5: Evaluate the multiple integrals using iterated integration. 

 
                                                                         Part A                                       10 x 1 = 10        

 Choose the Correct Answer 

 

1.  In Lebesgue’s approach the interval is subdivided into more general types of sets called            CO1K1 
     a.   Lebesgue integral set       b. bounded set        c. measurable set    d. closed set    

 
2. A sequence of real – valued functions {𝑓𝑛} defined on a set 𝑆 is said to be increasing on 𝑆 if __  for 

   all    𝑥 in 𝑆 and all  𝑛.                                                                                                 CO1K1 
   a. 𝑓𝑛(𝑥) ≤ 𝑓𝑛+1(𝑥)  b. 𝑓𝑛(𝑥) ≥ 𝑓𝑛+1(𝑥) c.  𝑓𝑛(𝑥) = 𝑓𝑛+1(𝑥)   d. 𝑓𝑛(𝑥) < 𝑓𝑛+1(𝑥)   

3.  If 𝑓 is measurable and bounded on a bounded interval  𝐼, then                                             CO2K1 

    a. |𝑓| ∈ 𝐿(𝐼) b. 𝑓 ∈ 𝐿(𝐼)    c. 
1

𝑓
∈ 𝐿(𝐼)    d. none of the above     

4.  If 𝐴 and 𝐵 are measurable and 𝐴 ⊆ 𝐵, then                                                                      CO2K1  
    a. 𝜇(𝐴) ≤ 𝜇(𝐵)      b.   𝜇(𝐴) = 𝜇(𝐵)       c. 𝜇(𝐴) ≥ 𝜇(𝐵)    d.  𝜇(𝐴) + 𝜇(𝐵) = 0  

   
5.  A function 𝑓 is said to be ____ with period 𝑝 ≠ 0 if 𝑓 is defined on 𝑅 and if 

    𝑓(𝑥 + 𝑝) = 𝑓(𝑥) for all 𝑥.          CO3K1  

     a. integral        b. Fourier           c. periodic          d. partial                                     

6.  The Parseval’s formula is                                                                                                CO3K1  

     a. ∑ |𝑐𝑛|2 = 𝑓∞
𝑛=0          b. ∑ |𝑐𝑛|2 ≤ 𝑓∞

𝑛=0
2
        c.     ∑ |𝑐𝑛|2 = ‖𝑓‖2∞

𝑛=0       d.  ∑ |𝑐𝑛|2 ≤ ‖𝑓‖2∞
𝑛=0   

 7.  2 cos 𝑛𝑥 = _____                                                                            CO4K1 

     a.  𝑒𝑖𝑛𝑥 − 𝑒−𝑖𝑛𝑥       b. 𝑒𝑖𝑛𝑥 + 𝑒−𝑖𝑛𝑥         c. 𝑒𝑛𝑥 − 𝑒𝑖𝑛𝑥   d. 𝑒𝑛𝑥 + 𝑒𝑖𝑛𝑥    

8. ∫ 𝑒−𝑥𝑦   𝑓(𝑥)𝑑𝑥  
∞

0
is a ____ transform.                                                               CO4K1  

    a.  Mellin         b.  Fourier c. Laplace d. exponential Fourier    

9.  Let 𝑆 be a bounded set in 𝑅𝑛 having at most a finite number of accumulation points  then   CO5K1  

    a. 𝑐(𝑆) = 1             b. 𝑐(𝑆) = ∞  c.  𝑐(𝑆) ≠ 0       d. 𝑐(𝑆) = 0    

10. Let 𝛤 be a rectifiable curve in 𝑅𝑛. Then 𝛤 has 𝑛-dimensional Jordan content                     CO5K1  

      a. zero  b. infinte c. finite d. constant    

     

 

 

 

 



 

       Part B                                5 x 6 = 30 

Answer ALL questions 

Each answer should not exceed 400 words or two pages 
 

11.a. If 𝑓 ∈ 𝑈(𝐼)and 𝑔 ∈ 𝑈(𝐼), then prove that max(𝑓, 𝑔) ∈ 𝑈(𝐼) and  min(𝑓, 𝑔) ∈ 𝑈(𝐼).                        CO1K3

   

     (or) 

11.b. State and prove Levi theorem for step functions.                         CO1K3 
 

12.a. Let 𝑓 be defined on 𝐼 and assume that {𝑓𝑛} is a sequence of measurable functions  

        on 𝐼 such that  𝑓𝑛(𝑥) → 𝑓(𝑥)  almost everywhere on 𝐼. Then prove that 𝑓 is measurable on 𝐼.  CO2K2
  

                                           (or) 

12.b. Derive the integral representation for the Riemann zeta function.                       CO2K2

    

13.a. State and Prove the Riesz-Fischer theorem.                         CO3K3
   

                                          (or) 

13.b. State and prove the Riemann-Lebesgue lemma.                         CO3K3
        

14.a. Let 𝑓 be real-valued and continuous on a compact interval [𝑎, 𝑏]. Then prove that for  

        every 𝜀 > 0 there is a polynomial 𝑝 such that |𝑓(𝑥) − 𝑝(𝑥)| < 𝜀 for every 𝑥 in [𝑎, 𝑏].          CO4K3
  

                                         (or) 

    14.b. State and prove the exponential form of the Fourier integral theorem.                                  CO4K3
    

    15.a. State and Prove additive property of the Riemann integral.                               CO5K4
   

                                        (or) 

    15.b. state and prove Mean-Value theorem for multiple integrals.                                        CO5K4

  
 

      Part C                         5 x 12 = 60 

 Answer ALL questions 

Each answer should not exceed 800 words or four pages 
 

16.a. Let {𝑆𝑛} be a decreasing sequence of nonnegative step functions such that 𝑆𝑛 ↘ 0 𝑎. 𝑒. on an     

    interval 𝐼. Then prove that lim
𝑛→∞

∫ 𝑆𝑛𝐼
= 0.            CO1K3  

 (or) 

16.b. State and prove Levi theorem for series of Lebesgue-integrable functions.                           CO1K3
   

17.a. State and prove Lebesgue dominated convergence theorem.                             CO2K4
   

                                       (or) 

17.b. Prove that lim
𝑏→+∞

∫
sin 𝑥

𝑥

𝑏

0
 𝑑𝑥 =

𝜋

2
.                      CO2K4 

 

18.a. State and prove properties of the Fourier coefficients.                            CO3K4 

                                      (or) 

18.b. State and prove Jordan theorem.                     CO3K4 
      

19.a. State and prove Fejér theorem.                     CO4K5

      (or) 

19.b. State and prove Fourier integral theorem.                    CO4K5 
 

20.a. Let 𝑆 be a compact Jordan-measurable set in 𝑅𝑛 .  Then prove that the integral ∫ 1
𝑠

exists  

        and   𝑐(𝑆) = ∫ 1
𝑠

.                       CO5K5 
 

                                        (or) 

20.b. State and prove theorem on evaluation of a multiple integral by iterated integration.            CO5K5
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