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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 2nd Semester Examination, 2023 

DSC1/2/3-P2-MATHEMATICS 

REAL ANALYSIS 

(REVISED SYLLABUS 2023) 
Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks. 

 GROUP-A /  / समूह-क  

1. Answer any four questions: 
 

कुनै चार ÿĳहłको उ°र दऊेः 

3×4 = 12 

(a) Show that the sequence 








 2

3

)1(n
n  is monotonic increasing. 3 

 









 2

3

)1(n
n  

 

 
अनøुम 









 2

3

)1(n
n  मोनोटोिनक विृĦ हòÆछ भनी ÿमाण गर ।

 

(b) Check the convergence of the series 








642
531

42
31

2
11 .  3 

 










642
531

42
31

2
11   

 

 øम 
642
531

42
31

2
11








  अिभकेÆþीत हòÆछ भनी ÿमाण गर ।  

(c) Let }5{)4,3(]2,1[ A . Is the set open or closed? Justify your answer. 3 

 }5{)4,3(]2,1[ A .
 

 

 मानौ }5{)4,3(]2,1[ A . के िदइएको सेट open अथवा closed हो ? आÉनो उ°रको 
Æयायोिचत गर ।

 

(d) Show that the set of irrational numbers is uncountable. 3 
   

 अपåरमेय (irrational) सं´याहł अगिणत हòÆछ भनी ÿमाण गर ।  
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(e) Find the derived set of the set 






  n

n
S :1 . 3 

 






  n

n
S :1 derived  

 

 
सेट 







  n

n
S :1  को derived set िनणªय गर ।  

(f) Let yx, ℝ with yx  . Prove that there exists an irrational number   such that 
yx  . 

3 

 yx, ℝ yx   yx    

 मानौ yx, ℝ, yx  . एउटा अपåरमेय सं´या  , yx   मा अविÖथत हòÆछ भनी ÿमाण गर ।  
   

 GROUP-B /  / समूह-ख  

 Answer any four questions 
 

कुनै चार ÿĳहłको उ°र दऊे 

6×4 = 24 

2.  If nnn
n bax 1)(   n ℕ and ba 0 , show that bxn lim . 6 

 nnn
n bax 1)(   n ℕ ba 0 bxn lim   

 यिद nnn
n bax 1)(   n ℕ अिन ba 0  हòÆछ भने ÿमाण गर bxn lim .  

   
3.  Prove that a sequence }{ nx  of real numbers converges iff it is a Cauchy sequence. 6 

 }{ nx Cauchy
 

 

 वाÖतिवक सं´याहłको अनøुम }{ nx  अिभकेिÆþत हòÆछ यिद अिन यिद माý Âयो एउटा Cauchy 
अनøुम हो भनी ÿमाण गर ।

 

   

4.  (a) Prove that 11
2

1
1

1lim
222




















 nnnnn
 . 3+3 

 
11

2
1

1
1lim

222




















 nnnnn
 . 

 

 
ÿमाण गर 11

2
1

1
1lim

222




















 nnnnn


 

(b) Examine the convergence of the series  



)!1(

1
!2

1
!1

11
n

. 
 

 
 




)!1(
1

!2
1

!1
11

n
 

 

ℕ 

ℕ 

ℕ 
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 øम  



)!1(

1
!2

1
!1

11
n

 को अिभकेÆþत् को जाचँ गर ।  

   
5.  (a) Prove that if a set contains all its limit points, then it is closed. 3+3 

   

 यिद एउटा सेटले आÉनो सबै limit points समावेश गछª  भने तयो एउटा closed सेट हो भनी ÿमाण 
गर ।

 

(b) Show that ℕ × ℕ is countable.  
 ℕ × ℕ   

 ℕ × ℕ गणनायोµय हो भनी ÿमाण गर ।  

   
6.  (a) Define closure of a set A ℝ. 2+4 

 A ℝ closure   

 सेट A ℝ को closure को पåरभाषा लेख ।  

(b) Let G  be an open subset of ℝ and A ℝ. Show that AGAG  .  

 G ℝ A ℝ AGAG    

 मानौ G ℝ को open उपसेट हो अिन A ℝ ÿमाण गर AGAG   

   

7. Let 
n

n n
x 






 

11  for n ℕ. Show that sequence }{ nx  is monotonic increasing 

and bounded. Also find the lower and upper bounds. 

6 

 n

n n
x 






 

11 n ℕ. }{ nx

(lower bound)  

 

 
मानौ n ℕ को लागी 

n

n n
x 






 

11 . ÿमाण गर अनøुम }{ nx  monotonic विृĦ अिन 

bounded हो । तÐलो अिन मािथÐलो bound को पिन िनणªय गर ।

 

   

 GROUP-C /  / समूह-ग  

 Answer any two questions 
 

कुनै दईु ÿĳहłको उ°र दऊे 

12×2 = 24 

8.  (a) Show that the set of rational numbers in ]1,0[  is countable. 6 

 ]1,0[   

 ]1,0[  िभýको rational सं´याहłको सेट गणनायोµय हो भनी ÿमाण गर ।  
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(b) Prove that the finite union of closed sets is closed. 3 
   

 Closed सेटहłको सीिमत संघ (finite union) closed हो भनी ÿमाण गर ।  

(c) Show that the set 









 n
n

n
:)1(1  is a closed set. 3 

 










 n
n

n
:)1(1  

 

 
सेट 










 n
n

n
:)1(1  closed सेटहो भनी ÿमाण गर ।  

   

9.  (a) Examine the convergence of the series 


1n
na  where nnan  313 )1( . 6 

 



1n
na  nnan  313 )1(  

 

 
®ृंखला (series) 



1n
na  को अिभकेÆþत् को जाचँ गर, जहा ँ nnan  313 )1(  हो ।

 

(b) Prove that the series 


1 2
1

n
n  converges. 6 

 



1 2
1

n
n  

 

 
ÿमाण गर ®ृंखला 



1 2
1

n
n  अिभकेÆþीत हòÆछ भनी ।

 

   

10.(a) If 
2
13





n
nxn , prove that the sequence }{ nx  is monotonic increasing and 

bounded. 

4 

 
2
13





n
nxn }{ nx (bounded)

 

 

 यिद 
2
13





n
nxn  भए, अनøुम }{ nx  monotonic विृĦ अिन bounded हòÆछ भनी ÿमाण गर ।  

(b) Prove that the sequence }{ nx , defined as 21 x , nn xx 21   for 1n , is 
convergent. 

4 

 }{ nx , 21 x , nn xx 21  , 1n
 

 

 1n  को लागी 21 x  अिन nn xx 21   ल े पåरभािषत अनøुम }{ nx  अिभकेÆþीत हòÆछ 
भनी ÿमाण गर ।

 

ℕ 

ℕ 

ℕ 
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(c) Prove that if a sequence }{ nx  converges to a limit l , then any subsequence of 
}{ nx  must converge to l  and conversely. 

4 

 }{ nx l l
 

 

 यिद limit l  मा एउटा अनøुम }{ nx  अिभकेÆþीत हòÆछ भने Âयसको उपअनøुम }{ nx  पिन limit l  
मा नै अिभकेÆþीत हòÆछ भनी ÿमाण गर अिन यसको  िठक उÐटो पनी ÿमाण गर ।  

   

11.(a) Prove that e
n

n
nn

n




















 


















132 1
3
4

2
3

1
2lim  . 3 

 
e

n
n

nn

n




















 


















132 1
3
4

2
3

1
2lim  . 

 

 
ÿमाण गर– e

n
n

nn

n




















 


















132 1
3
4

2
3

1
2lim 

 

(b) Prove that the sequence }{ nx , where nn n
nx !

  is a null sequence. 3 

 
}{ nx , nn n

nx !
 (null sequence  

 

 
nn n

nx !
  ले पåरभािषत अनøुम }{ nx  एउटा शूÆय अनøुम हो भनी ÿमाण गर ।  

(c) Find the set of limit points of the set x{ ℝ | }0652  xx . 3 

 x{ ℝ | }0652  xx   

 सेट x{ ℝ | }0652  xx  को limit point हłको सेट िनणªय गर ।  

(d) Prove that the closure of every subset of ℝ is closed.  3 
 ℝ closure   

 ℝ को ÿÂयेक उपसेटको closure, closed हो भनी ÿमाण गर ।  
 

——×—— 
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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 2nd Semester Examination, 2023 

DSC1/2/3-P2-MATHEMATICS 
ALGEBRA 

(OLD SYLLABUS 2018) 
Time Allotted: 2 Hours Full Marks: 60 

The figures in the margin indicate full marks. 

 GROUP-A /  / समूह-क  

 Answer any four questions from the following 
 

कुनै चार ÿĳहłको उ°र दऊे 

3×4 = 12 

1.  Find zLog  and zlog , where iz  . 3 

 zLog  zlog iz    

 zLog अिन zlog  को मान िनणªय गर, iz   
   

2. Find the rank of the matrix 


















5230
71025
5623
2402

 3 

 



















5230
71025
5623
2402

 

 

 

Matrix 


















5230
71025
5623
2402

 को rank िनणªय गर ।  

   

3. Prove that the sum of the 99th powers of the roots of the equation 15 x  is zero. 3 

 15 x 99   

 सिमकरण 15 x  को मूलको (roots) 99th power शूÆय हòÆछ भनी ÿमाण गर ।  
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4. Show that the mapping :f ℕ→ℕ defined by 



 


2

1)( nnf , n ℕ is surjective 

but not injective. 

3 

 
:f ℕ→ℕ 



 


2

1)( nnf , n ℕ
 

 

 




 


2

1)( nnf , n ℕ को पåरभािषत mapping :f ℕ→ℕ surjective हो तर injective 

होइन भनी ÿमाण गर ।

 

   
5. If   be an equivalence relation on a set S  and Sba , , then prove that 

)()( bclacl   if and only if ba  holds. 
3 

  S (equivalence) Sba , ,
)()( bclacl  ba  

 

 सेट S  मा   एउटा equivalence सÌबÆध हो अिन Sba , , )()( bclacl   यिद अिन यिद 
माý ba  हòÆछ भनी ÿमाण गर ।

 

   
6. A function :f ℝ → ℝ be defined by 13)(  xxf , x ℝ. Prove that f  is 

invertible and find 1f . 
3 

 :f ℝ → ℝ 13)(  xxf , x ℝ. f
(invertible) 1f

 

 13)(  xxf , x ℝ ले पåरभािषत एउटा फलन :f ℝ → ℝ छ । f  invertible हो भनी 
ÿमाण गर अिन 1f  िनणªय गर ।

 

   

 GROUP-B /  / समूह-ख  

 Answer any four questions from the following 
 

कुनै चार ÿĳहłको उ°र दऊे 

6×4 = 24 

7.  (a) Give an example of a relation which is symmetric and transitive but not 
reflexive. 

2 

 (Symmetric) (Transitive)
(reflexive)  

 

 Symmetric अिन transitive भएको तर reflexive नभएको एउटा सÌबÆधको उदाहरण देऊ ।  

(b) Let BAf :  be a mapping and QP,  be non-empty subsets of A . Show that 
)()()( QfPfQPf  . 

4 

 BAf : (Mapping) AQP , , P , Q .
)()()( QfPfQPf  . 
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 मानौ BAf :  एउटा mapping हो अिन QP,  सेट A  को non-empty उपसेटहł भए 
)()()( QfPfQPf   हòÆछ भनी ÿमाण गर ।

 

   
8.  Solve the following equation by Cardan’s method: 025159 23  xxx . 6 

 Cardan’s 025159 23  xxx   

 Cardan को पĦित Ĭारा िदइएको सिमकरणको समाधान गर– 025159 23  xxx   

   
9.  Find two integers u  and v  satisfying 302454  vu . 6 

 302454  vu u v (integer solution)
 

 

 302454  vu  लाई satisfy गन¥ दईु पूणा«क u  अिन v  को िनणªय गर ।  

   

10.  Find the rank of the matrix 


















102493
82462
30131
12100

 6 

 



















102493
82462
30131
12100

 

 

 

Matrix 


















102493
82462
30131
12100

 को rank िनकाल ।

 

   
11.  Solve completely the following system of equation: 

 032  zyx , 0432  zyx , 0543  zyx  
6 

 
032  zyx , 0432  zyx , 0543  zyx  

 

 तल िदइएको सिमकरणहłको ÿणालीको समाधान देऊ ।  032  zyx , 0432  zyx , 0543  zyx

 

   
12.  If zyx ,,  be positive real numbers and 1 zyx , prove that 

 
27
8)1)(1)(1(8  zyxxyz . 

6 

 zyx ,, 1 zyx

27
8)1)(1)(1(8  zyxxyz  
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 यिद zyx ,,  धनाÂमक वाÖतिवक सं´याहł भए अिन 1 zyx  भए, ÿमाण गर 

 
27
8)1)(1)(1(8  zyxxyz .  

   

 GROUP-C /  / समूह-ग  

 Answer any two questions from the following 
 

कुनै दईु ÿĳहłको उ°र दऊे 

12×2 = 24 

13.(a) Expand 7cos  in a series of cosines of multiple of  . 6 

 7cos    

   को गणुांक भएको cosines को ®ृंखला मा 7cos  लाई िवÖतार गर ।  

(b) Solve by Ferrari’s method 05124  xx . 6 
 Ferrari 05124  xx   

 Ferrari को पĦितĬारा समाधान गर– 05124  xx .  

   
14.(a) If 54321 ,,,, aaaaa  be all positive, then prove that 

 
3

543
2

21
5

54321

325 





 







 






  aaaaaaaaaa  

6 

 54321 ,,,, aaaaa
3

543
2

21
5

54321

325 





 







 






  aaaaaaaaaa  

 

 यिद 54321 ,,,, aaaaa  सबै धनाÂमक भए ÿमाण गर  

 
3

543
2

21
5

54321

325 





 







 






  aaaaaaaaaa   

(b) If )(modmayax   and a  is prime to m , then show )(modmyx  . 6 

 )(modmayax  a m (prime to each other)
)(modmyx   

 

 यिद )(modmayax   अिन a , m  संग prime भए, )(modmyx   हòÆछ भनी ÿमाण गर ।  
   

15.(a) If 










21
13

A , then use Cayley-Hamilton’s theorem to show that 

 IAIAAA 403138432 245  . 

7 

 











21
13

A Cayley-Hamilton

IAIAAA 403138432 245  . 
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यिद 











21
13

A  भए, Cayley-Hamilton को उपपाī ÿयोग गरी ÿमाण गर 

 IAIAAA 403138432 245  . 
 

(b) If R  and S  are equivalence relations on the set A , prove that SR   is an 
equivalence relation. 

5 

 R S , A  SR 
 

 

 यिद सेट A  मा, R  अिन S  equivalence सÌबÆधहł भए, SR   पिन equivalence सÌबÆध 
हòÆछ भनी ÿयोग गर ।

 

   
16.(a) If iyxi  )sin(  , then prove that 

 1
cossin 2

2

2

2



yx  and 1

sinhcosh 2

2

2

2



yx  

6 

 iyxi  )sin( 

1
cossin 2

2

2

2



yx 1

sinhcosh 2

2

2

2



yx  

 

 यिद iyxi  )sin(   भए, ÿमाण गर 

 1
cossin 2

2

2

2



yx  अिन 1

sinhcosh 2

2

2

2



yx

 

(b) Prove that !2)1( nn nn  , where n ℕ. 6 

 !2)1( nn nn  n ℕ  

 ÿमाण गर !2)1( nn nn  , n ℕ.  

 
——×—— 

 

 
 


