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BACHELOR’S DEGREE 

PROGRAMME (BDP)  

Term-End Examination 

June, 2026 

(Elective Course : Mathematics) 

MTE-009 : 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) Using the principle of induction, show 

that 64 is a factor of 2 23 8 9,n n    

 N.n    4 
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(b) Test the series : 3 

1

1

cos
( 1)n

n

nx

n n






  

for absolute and conditional 

convergence. 

(c) Find :  3 

2 2

20

sin
lim

1 cosx

x x

x 
  

2. (a) Show that the series :  

3

1

1 1
, ,

3 3

n

n

n x x




 
  
 

  

converges uniformly in its domain. 4 

(b) Test the convergence of the series : 4 

   
4 4

2
1

1 1

n

n n

n





  
 . 

(c) Evaluate :  2 

4 1/2

4 3

3 6
lim .

5 2n

n n

n n




  



 [ 3 ] MTE–009 

C–3809/MTE–009 P. T. O. 

3. (a) Show that the function, f : ] –1, 1 [  R 

given by 3( )f x x  is uniformly 

continuous on its domain.  4 

(b) Use the definition of convergence of a 

sequence, to prove that the sequence 

(an), where 
2

2 2

3
,

7
na

n



 converges to 

zero.   3 

(c) Identify the intervals in which the 

function defined on R by : 3 

3 2( ) 2 7 10f x x x x     

is increasing or decreasing. 

4. (a) Check whether the function f defined by :  

4 

3,
( )

0,

x
f x

x

 
 



Q

Q
  

is integrable on [0, 6]. 
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(b) Evaluate : 3 

3

3

0

(1 cos )
lim

1x x

x

e





. 

(c) Show that the function f defined by : 

3 2( ) 4 6f x x x x     

has a real root in the interval [0, 2]. 3 

5. (a) Let :f R R  be defined by : 4 

         

  
    

 

4 1
sin , when 0

( )

0, when 0.

x x
f x x

x

 

Show that f'(0) exists. Also find its 

value.    

(b) Show that the set of integers is 

countable. 3 

(c) Examine the series : 3 

           1 + 3x + 32x2 + 33x3 + ......... (x > 0) 

for convergence. 
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6. (a) Prove that for ]0,1 [ :x   4 

1ln(1 ) .
1

x
x x

x

  


 

(b) Check whether the sequence ( )na  

defined by 1

4
,

3
a   1

1
2 ,n

n

a
a

    n ≥ 1  

is :   6 

(i) bounded 

(ii) monotonic, and  

(iii) convergent. 

7. Which of the following statements are true 

and which are false ? Give reasons for your 

answers.   10 

(a) Every subsequence of a divergent 

sequence is divergent.  

(b) The function f defined on R by 

( ) 3f x x    has a local minima at  

x = 3. 
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(c) The real function f defined by 

2( ) 3 2f x x x   is differentiable at  

x = –3. 

(d) An integrable function can have finitely 

many points of discontinuities.  

(e) Every infinite set has a limit point. 
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 MTE–009 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2026 

(,sfPNd ikB~;Øe % xf.kr) 

,e-Vh-bZ-&009 % okLrfod fo'ys"k.k 

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

Hkkfjrk % 70% 

uksV % dqy ik¡p iz'u gy dhft,A iz'u la- 7 djuk vfuok;Z gSA 

iz'u la- 1 ls 6 rd fdUgha pkj iz'uksa ds mÙkj nhft,A 

dSYdqysVj ds iz;ksx dh vuqefr ugha gSA 

1- (d) vkxeu fu;e dk iz;ksx djds fl¼ dhft, fd lHkh 

 n N  ds fy,] 64 la[;k 
2 23 8 9n n    dk 

,d xq.ku[k.M gSA 4 
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([k) Js.kh 
1

1

cos
( 1)n

n

nx

n n






  dh fujis{k vkSj 

lizfrca/k vfHklj.k ds fy, tk¡p dhft,A 3 

(x) 

2 2

20

sin
lim

1 cosx

x x

x 
 Kkr dhft,A 3 

2- (d) fn[kkb, fd Js.kh % 

3

1

1 1
, ,

3 3

n

n

n x x




 
  
 

  

vius izkar ij ,dlekur% vfHklfjr gksrh gSA 4 

([k) Js.kh % 

4 4

2
1

1 1

n

n n

n





  
  

ds vfHklj.k dh tk¡p dhft,A 4 

(x) 

4 1/2

4 3

3 6
lim

5 2n

n n

n n




 dk eku Kkr dhft,A 2 
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3- (d) fn[kkb, fd 
3( )f x x  }kjk ifjHkkf"kr Qyu  

f : ] –1, 1 [  R vius izkar ij ,dlekur% larr 

gSA   4 

([k) vuqØe vfHklj.k dh ifjHkk"kk dk iz;ksx djds] 

fl¼ dhft, fd vuqØe (an)] tgk¡ 

2

2 2

3

7
na

n



 gS] 'kwU; dks vfHklfjr gksrk gSA 3 

(x) os varjky Kkr dhft, ftu ij] R ij ifjHkkf"kr 

Qyu  
3 2( ) 2 7 10f x x x x     o/kZeku ;k 

Îkleku gSA 3 

4- (d) tk¡p dhft, fd % 

3,
( )

0,

x
f x

x

 
 



Q

Q
 

}kjk ifjHkkf"kr Qyu f, [0, 6] ij lekdyuh; gS ;k 

ughaA   4 
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([k) eku Kkr dhft, % 3 

  
3

3

0

(1 cos )
lim

1x x

x

e





 

(x) fn[kkb, fd 
3 2( ) 4 6f x x x x     }kjk f dk 

varjky [0, 2] esa ,d ewy gSA 3 

5- (d) eku yhft, :f R R  fuEu izdkj ifjHkkf"kr gS % 

               

4 1
sin , 0

( )

0, 0

x x
f x x

x

  
  

   
 

tc

tc  

fn[kkb, fd f' (0) dk vfLrRo gSA lkFk gh] bldk 

eku Hkh crkb,A 4 

([k) fn[kkb, fd iw.kk±dksa dk leqPp; x.kuh; gSA 3 

(x) Js.kh % 

           1 + 3x + 32x2 + 33x3 + ......... (x > 0) 

ds vfHklj.k dh tk¡p dhft,A 3 
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6- (d) fl¼ dhft, fd ]0,1 [x  ds fy, % 4 

1ln(1 )
1

x
x x

x

  


 

([k) tk¡p dhft, fd D;k 1

4
,

3
a 

 
1

1
2 ,n

n

a
a

  

 

n ≥ 1 }kjk ifjHkkf"kr vuqØe ( )na  % 6 

(i) ifjc¼ gS 

(ii) ,dfn"V gS] vkSj 

(iii) vfHklkjh gSA 

7- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa] vkSj dkSu&ls 

vlR; \ vius mÙkjksa ds dkj.k nhft, % 10 

(d) ,d vilkjh vuqØe dk izR;sd mi&vuqØe 

vilkjh gksrk gSA 

([k) ( ) 3f x x    }kjk R ij ifjHkkf"kr Qyu f dk 

x = 3 ij ,d LFkkuh; fufEu"B gSA 
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(x) 
2( ) 3 2f x x x   }kjk ifjHkkf"kr okLrfod eku 

Qyu f, x = –3 ij vodyuh; gSA 

(?k) ,d lekdyuh; Qyu ds ifjferkusd vlkarR; ¥cnq 

gks ldrs gSaA 

(³) izR;sd vuar leqPp; dk ,d lhek ¥cnq rks gksrk  

gSA 

 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 


