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BACHELOR’S DEGREE 

PROGRAMME (BDP)  

Term-End Examination 

December, 2025 

(Elective Course : Mathematics) 

MTE-09 : REAL ANALYSIS  

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

Note : Attempt five questions in all. Q. No. 7 is 

compulsory. Answer any four questions 

from question nos. 1 to 6. Use of 

calculator is not allowed. 

1. (a) Draw the graph of the function f, 

defined by : 3 

   ( ) | 2| [3 ], [1,3]f x x x x . 

(b) Let f be a function defined by : 

 


1
( ) , [1,10]

1
f x x

x
  

Check, whether or not, f is uniformly 

continuous on the interval [1,10] . 3 
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(c) Let : [0,1]f R  be defined by 

2( ) 2f x x  . Let 1

1 1 3
P 0, , , ,1

4 2 4

 
  
 

 

and 2

1 1
P 0, , ,1

3 2

 
  
 

 be two partitions 

of the interval [0,1]. Find 1L(P , )f  and 

2U(P , )f . 4 

2. (a) Find whether or not the following 

sequence is convergent : 3 

2

2

3 4

5

n n

n n

 
 
  

  

(b) Represent the number 2 5  on the 

real plane. 3 

(c) Evaluate : 4 


 

5

2
1

2
lim

(3 )

n

n
r

n

n r
  

3. (a) Test the convergence of the series : 3 

1 1 1
1 ......

3 9 27
      
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(b) Evaluate the following limit, if it  

exists : 3 

3

20
lim

tan tanx

x

x x x  
  

(c) Prove that every infinite set contains a 

denumerable set. 4 

4. (a) Examine the continuity of the function 

: [2,5]f R  defined by 
[ ] 1

( )
4 3

x
f x

x





, 

where [ ]x  denotes the greatest integer 

x .   5 

(b) Show that R ( )n x , the Lagrange’s form 

of remainder in the Maclaurin’s series 

expansion of cos 3x , tends to zero as 

n . Hence obtain the Maclaurin’s 

infinite expansion of cos 3x . 5 

5. (a) Examine the following series for 

convergence : 3 

1

1

3 2

n

n

n

n





 
 

 
   
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(b) Prove that every strictly increasing onto 

function is invertible. 3 

(c) Examine the function : 

 2 3( ) ( 2) ( 5)f x x x     

for extreme values. 4 

6. (a) Prove that a non-empty subset of R  is 

closed if its complement is open. 3 

(b) Show that the equation : 

 3 22 3 4 0x x x      

has a real root in the interval [1,2] . 3 

(c) Prove that the function f defined by : 

2 , if  is rational
( )

2, if  is irrational

x
f x

x


 


  

is discontinuous at each real number, 

using sequential definition of the 

continuity. 4 

7. Which of the following statements are true ? 

Give reasons for your answers : 10 

(a) Every bounded sequence is divergent. 
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(b) The set Q of rational numbers is an 

open subset of R . 

(c) The function 2( ) 3 | 3|f x x x    is 

differentiable at 2x   . 

(d) The function f given by : 

  
 


2 2 , 0
( )

3 , 0

x xe e x
f x   

is continuous at 0x  . 

(e) The necessary condition for a function f 

to be integrable is that it is continuous. 
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 MTE–09 

Lukrd mikf/k dk;ZØe (ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ-&09 % okLrfod fo'ys"k.k 

le; % 2 ?k.Vs   vf/kdre vad % 50  

Hkkfjrk % 70% 

uksV % dqy ik¡p iz'u dhft,A iz'u la[;k 7 vfuok;Z gSA iz'u 

la[;k 1 ls 6 rd ls dksbZ pkj iz'u dhft,A dSYdqysVj 

ds mi;ksx dh vuqefr ugha gSA 

1- (d) ( ) | 2| [3 ], [1,3]f x x x x     }kjk ifjHkkf"kr 

Qyu f dk vkys[k [khafp,A 3 

([k) eku yhft, f dksbZ Qyu gS tks 

1
( ) , [1,10]

1
f x x

x
 


 }kjk ifjHkkf"kr gSA 

tk¡p dhft, fd D;k ;g Qyu f varjky [1,10]  

ij ,dlekur% larr gS ;k ughaA 3 
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(x) eku yhft, fd 
2( ) 2f x x   }kjk ifjHkkf"kr 

: [0,1]f R  ,d Qyu gSA ;g Hkh eku yhft, 

fd 1

1 1 3
P 0, , , ,1

4 2 4

 
  
 

 vkSj 

2

1 1
P 0, , ,1

3 2

 
  
 

 varjky [0,1] ds nks foHkktu 

gSaA 1L(P , )f  vkSj 2U(P , )f  Kkr dhft,A 4 

2- (d) Kkr dhft, fd vuqØe 

2

2

3 4

5

n n

n n

 
 
  

 vfHklkjh gS 

;k ughaA  3 

([k) la[;k 2 5  dks okLrfod lery ij fu:fir 

dhft,A  3 

(x) eku fudkfy, % 4 


 

5

2
1

2
lim

(3 )

n

n
r

n

n r
 

3- (d) Js.kh %  3 

1 1 1
1 ......

3 9 27
   

 

dh vfHklkfjrk dh tk¡p dhft,A 
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([k) fuEufyf[kr lhek dk eku fudkfy,] ;fn mldk 

vfLrRo gS % 3 

3

30
lim

tan tanx

x

x x x  
 

(x) fl¼ dhft, fd izR;sd vifjfer leqPp; esa ,d 

izx.kuh; leqPp; varfoZ"V gksrk gSA 4 

4- (d) 
[ ] 1

( )
4 3

x
f x

x





 }kjk ifjHkkf"kr Qyu 

: [2,5]f R  ds lkarR; dh tk¡p dhft,] tgk¡ 

[ ]x  vf/kdre iw.kk±d x  dks O;Dr djrk gSA 5 

([k) n'kkZb, fd cos 3x  ds eSDykWfju Js.kh izlkj esa] 

'ks"kQy dk ySxzkat :i R ( )n x  'kwU; dh vksj izo`r 

gksrk gS] tc n  gSA blls cos 3x  dk 

eSDykWfju vifjfer izlkj izkIr dhft,A 5 

5- (d) Js.kh 

1

1

3 2

n

n

n

n





 
 

 
  dh vfHklkfjrk ds fy, 

tk¡p dhft,A 3 
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([k) fl¼ dhft, fd izR;sd fujarj vkPNknd Qyu 

O;qRØe.kh; gksrk gSA 3 

(x) Qyu 
2 3( ) ( 2) ( 5)f x x x    dh pje ekuksa ds 

fy, tk¡p dhft,A 4 

6- (d) fl¼ dhft, fd R  dk ,d vfjDr mileqPp; 

lao`r gksrk gS] ;fn mldk iwjd foo`r gksrk gSA 3 

([k) n'kkZb, fd lehdj.k 
3 22 3 4 0x x x     dk 

varjky [1,2] esa ,d okLrfod ewy gSA 3 

(x) lkarR; dh vuqØfed ifjHkk"kk dk mi;ksx djrs gq, 

fl¼ dhft, fd % 


 



 ,   2
( )

2,   

x
f x

x

;fn ifje;s  gS

;fn vifje;s  gS

  

}kjk ifjHkkf"kr Qyu f izR;sd okLrfod la[;k ij 

vlarr gSA 4 

7- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa \ vius mÙkjksa ds 

fy, dkj.k nhft, % 10 

(d) izR;sd ifjc¼ vuqØe vilkjh gksrk gSA 
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([k) ifjes; la[;kvksa dk leqPp; Q, R dk ,d foo`r 

mileqPp; gSA 

(x) Qyu 
2( ) 3 | 3|f x x x    fcUnq 2x    ij 

vodyuh; gSA 

(?k) 

  
 


2 2 , 0
( )

3 , 0

x xe e x
f x   

}kjk fn;k tkus okyk Qyu f fcUnq 0x   ij larr 

gSA 

(³) fdlh Qyu f ds lekdyuh; gksus ds fy, 

vko';d izfrca/k gS fd og larr gksxkA 

× × × × × 

 

 

 

 

 

 

 


