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SECTION – A 

ANSWER ANY TEN QUESTIONS:                            (10×2=20) 
 

1. Define composition of functions and find 𝑔 ∘ 𝑓 if  𝑓(𝑥) = 𝑥 + 7 and 𝑔(𝑥) = 2𝑥  

where (𝑥 ∈ 𝐼). 

2. What is a Cantor set?  

3. Define least upper bound and give an example of a set which has an upper bound but not 

a least upper bound. 

4. Define subsequence of real numbers and hence find a subsequence of 𝐶 = {𝑐𝑛}𝑛=1
∞ =

{√𝑛}
𝑛=1

  ∞
, if the subsequence of positive integers is defined by 𝑁 = {𝑛𝑖}𝑖=1

∞ = {𝑖4}𝑖=1
∞ . 

5. Can a subsequence of a divergent sequence converge? Justify with a suitable example.  

6. Define limit superior of a sequence of real numbers. 

7. Discuss the convergence or divergence of the series ∑
(1−𝑛)

(1+2𝑛)
.∞

𝑛=1  

8. Define absolute convergence and conditional convergence. 

9. Give an example of a series which dominates the series ∑
(−1)𝑛

𝑛
∞
𝑛=1  with justification. 

10. Prove that the series ∑
2𝑛

(𝑛2−4𝑛+7)
∞
𝑛=1  diverges. 

11. Define Fourier series. 

12. Prove that ∫ 𝑓(𝑥)
𝑎

−𝑎
𝑑𝑥 = 0, if 𝑓(𝑥) is odd. 

 

SECTION – B 

ANSWER ANY FIVE QUESTIONS:             (5×8=40) 
 

13. Prove that the countable union of countable sets is countable. 

14. Prove that the limit of a convergent sequence is unique. 

15. Prove that {𝑥𝑛}𝑛=1
∞  converges to 0, if 0 < 𝑥 < 1 and diverges if 1 < 𝑥 < ∞. 

16. If {𝑠𝑛}𝑛=1
∞  is a convergent sequence of real numbers, then prove that lim sup

𝑛→∞
𝑠𝑛 = lim

𝑛→∞
𝑠𝑛. 

17. Prove that if ∑ 𝑎𝑛 ∞
𝑛=1 converges absolutely, then ∑ 𝑎𝑛 ∞

𝑛=1 converges. 

18. State and prove comparison test and use it to show that the geometric series 

∑ 𝑥𝑛∞
𝑛=0  converges absolutely for any 𝑥 ∈ (−1, 1). 

19. Expand 𝑓(𝑥) as Fourier series in the interval −𝜋 to 𝜋 if 𝑓(𝑥) = { 
−𝑥    − 𝜋 < 𝑥 < 0    

𝑥       0 < 𝑥 < 𝜋
. 
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SECTION – C 

 

ANSWER ANY TWO QUESTIONS:                (2×20=40) 
  

20. a) Prove that the inverse image of the union of two sets is the union of the inverse images. 

b) State and prove Ratio test.                                            (8+12) 

 

21. a) State and prove Nested interval theorem. 

b) Find the limit of the sequence lim
𝑛→∞

(1 +
1

𝑛
)

𝑛

.                       (8+12) 

 

22. Show that in the range 0 to 2𝜋, the expansion of 𝑒𝑥 as a Fourier series is 

        𝑒𝑥 =
𝑒2𝜋−1

𝜋
{

1

2
+ ∑

cos 𝑛𝑥

𝑛2+1

∞
𝑛=1 − ∑

n sin 𝑛𝑥

𝑛2+1

∞
𝑛=1 }. 

      

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


