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                                                                                 SECTION A                                                    (5x4 = 20 marks) 

Q 1 Show that every finite set is a closed set. 4 CO1 

Q 2 Show that <
1

𝑛
> is a convergent sequence.                                                                    4 CO2 

Q 3 
Show that if {𝑥𝑛} converges to 𝑙, then {|𝑥𝑛|} converges to |𝑙|. What about the 

converse? 
     4 CO2 

Q 4 
Determine the convergence of the series ∑

1

1+𝑛2
 where 𝑛 is a natural number. 

 

     4 CO3 

Q 5 Prove that the series ∑
1

4𝑛 converges to 1/3.      4 CO3 

                                                                                SECTION B                                                   (10x4 = 40 marks) 

 Q 6 

Let 𝑆 = {
1

𝑚
+

1

𝑛
∶ 𝑚 ∈ ℕ, 𝑛 ∈ ℕ} 

a. Show that 0 is a limit point of 𝑆. 

b.  𝑘 ∈ 𝑁, show that  
1

𝑘  
 is a limit point of S. 

c.  Find 𝑆′ ( the derived set of 𝑆). 

10 CO1 

Q 7 Discuss the convergence of the series 
1

3
+

1.2

3.5
+

1.2.3

3.5.7
+

1.2.3.4

3.5.7.9
+ ⋯ 10 CO3 

Q 8 Test the convergence of the series ∑
√𝑛

𝑛2+1
. 10 CO3 

Q 9 

Show that the sequence < 𝑆𝑛 > where 𝑆1 =
1

2
, 𝑆𝑛+1 =

2𝑆𝑛+1

3
, 𝑛 ∈ 𝑁  is convergent. 

Also determine its limit.    

OR 

Let {𝑥𝑛} be a sequence defined by 𝑥1  =  1 , and 𝑥𝑛+1 = √𝑥𝑛
2 +

1

2𝑛. Show that {𝑥𝑛} 

is convergent.                                                                                                   

10 CO2 

 Section C (20x2=40 marks) 

Q 10 

a) Let 𝑆 be a nonempty subset of R which is bounded above. Set 𝑠 =  𝑠𝑢𝑝 𝑆. 

Show that there exists a sequence {𝑥𝑛}  in S which converges to s. 

10 

 

 

CO2 



b) Prove that each bounded sequence of real numbers has a convergent 

subsequence. 

10 

Q 11 

a) Test for the convergence of the series ∑ [
1

𝑛
+

(−1)𝑛+1

√𝑛
]∞

𝑛=1 . 

b) Show that the series ∑
sin 𝑛𝜃

𝑛2
∞
𝑛=1  is absolutely convergent. 

OR 

a) Discuss the convergence of the series 
12

22
+

12.32

22.42
+

12.32.52

22.42.62
+ ⋯     

b) For all positive values of x, test the convergence of the series  

1 +
𝑥2

2
+

𝑥4

4
+

𝑥6

6
+ ⋯ 

20 

 

 

CO3 

 


