
   P. T. O. 

No. of Printed Pages : 11 BMTC-133 

BACHELOR OF SCIENCE (GENERAL)/ 
BACHELOR OF ARTS (GENERAL) 

(BSCG/BAG) 

Term-End Examination 
December, 2022 

BMTC-133 : REAL ANAYSIS 

Time : 3 Hours     Maximum Marks : 100 

Note : (i) Question 1 is compulsory.  

 (ii) Do any six questions from Question Nos. 
2 to 8. 

 (iii) Use of calculator is not allowed.   

1. Which of the following statements are true or 
false ? Give reasons for your answers in the 
form of a short proof or counter-example, 
whichever is appropriate : 2×5=10 

(a) The set ∩ −] [ ]– 6, 8 8, 6 [  is a 
neighbourhood of –5.  

(b) The negation of p q→  is .p q∧   
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(c) The sequence 
2

2
3
1 n

n
n ∈

 +
 

+  N
 is increasing. 

(d) The function :f →R R  defined by 
( ) [ ]f x x=  is differentiable in [1, 3], where 

[x] denotes the greatest integer function.  

(e) The function f defined by 
( ) 2 ,f x x x= − ∈ R  has a local maxima.  

2. (a) Show that the function f given by : 
2( ) 2 3 4 5f x x x x= + + − +  

is continuous but not derivable at the point 
x = –2.  5 

(b) Check whether the sequence 1{ }n na ∞
=  with 

the nth terms given below, are convergent 
or not :  5 

(i) = + + + +
+ + +
1 1 1 1....

1 2 3 2na
n n n n

 

(ii) 1
2n na =    

(c) Prove that p  is irrational for any prime 

number p. State whether the method of 
proof is direct or indirect. Justify your 
answer.  5 
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3. (a) Examine the function : 

 +
≠= 

 =

24 5 , when 0
6( )
1 , when 0
3

x x x
xf x

x
  

for the continuity at x = 0. If not 
continuous, describe the nature of 
discontinuity.  5 

(b) Test the following series for convergent : 5 

(i) 
1

3 2
5n

n

n∞

=

−∑  

(ii) 
1

1 1sin
n n n

∞

=

 
 
 

∑  

(c) Find the local maximum and local 
minimum points of the function : 

3 2( ) 12 45f x x x x= − +  

in the interval [0, 7]. 5 

4. (a) Find the pointwise limit of the sequence 
{ }nf , where : 

        
=

+ 2( ) ,
1n

xf x
nx      

∈ ∞[3, ]x  

Does this sequence converge uniformly ? 
Justify your answer. 7 
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(b) Show that f (x) = 2x is Riemann integrable 
on [0, 1] and find the value of the  
integral.  6 

(c) Check whether the set 1 :
5n n ∈ 

 
Z  is 

bounded or not. 2  

5. (a) Show that : 7 

      
< + <

+
ln (1 ) ,

1
x x x

x       
∀ > 0x  

(b) Show that the set of rational numbers is 
countable.  5 

(c) Check the validity of the argument : 3 
~p q p∧ ⇒   

6. (a) Prove that every monotonically increasing 
bounded sequence is convergent. 5 

(b) Find the Maclaurin’s series for 2 ,xe x ∈ R . 

7 

(c) Write the contraposition of the statement 

“if ,x y ∈ Z  are such that either x or y is 

even, then xy is even” and prove the 
contraposition statement.  3 
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7. (a) State Bolzano-Weierstrass theorem. Use it 
to check whether the set : 

1 1S : ,m n
m n

 = − ∈ 
 

N  

has a limit point. 5 

(b) Using the principle of induction, prove that 

64 is a factor of a 2 23 8 9, Nn n n+ − − ∈ . 5 

(c) Find the radius of convergence of the 

power series ∑
2( !) .

(2 ) !
nn x

n
  5   

8. (a) State and prove Lagrange’s mean value 

theorem. Verify the theorem for the 

function 2( ) 2f x x x= +  in [0, 2]. 7 

(b) Let f be the function defined by 
2( ) 3.f x x= +  Check whether f is 

uniformly continuous on [–5, 5]. 5 

(c) Check whether the set of irrationals is a 

closed set in R. 3 
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      BMTC-133 

ch- ,l&lh- (lkekU;)@ch- ,- (lkekU;) 

(ch- ,l&lh- th-@ ch- ,- th-) 

l=kkar ijh{kk 

fnlEcj] 2022 

ch- ,e- Vh- lh--133 % okLrfod fo'ys"k.k 

le; % 3 ?k.Vs     vf/dre vad % 100 

uk sV % (i) iz'u 1 vfuok;Z gSA 

 (ii) iz'u la 2 ls 8 rd fdUgha N% iz'uksa ds mÙkj 

nhft,A 

 (iii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

1- fuEufyf[kr dFkuksa esa ls dkSu&ls dFku lR; gSa vkSj 

dkSu&ls vlR; \ y?kq miifÙk ;k izfr&mnkgj.k tks Hkh 

mfpr gks] ds lkFk vius mÙkjksa ds dkj.k crkb, % 
2×5=10 
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(i) leqPp; ∩ −] [ ]– 6, 8 8, 6 [  – 5 dk ,d 

izfros'k gSA 

(ii) p q→  dk fu"ks/ p q∧  gSA 

(iii) vuqØe 
2

2
3
1 n

n
n ∈

 +
 

+  N
 o/Zeku gSA 

(iv) ( ) [ ]f x x=  }kjk ifjHkkf"kr iQyu :f →R R ] 

[1, 3] esa vodyuh; gS] tgk¡ [x] egÙke iw.kk±d 

iQyu dks fu:fir djrk gSA 

(v) ( ) 2 ,f x x x= − ∈ R }kjk ifjHkkf"kr iQyu f 

dk LFkkuh; mfPp"B gksrk gSA 

2- (d)  fn[kkb, fd % 

2( ) 2 3 4 5f x x x x= + + − +  

 }kjk fn;k x;k iQyu f larr gS ijUrq fcUnq  

x = –2 ij vodyuh; ugha gSA 5 

([k)  tk¡p dhft, fd vuqØe 1{ }n na ∞
=  ftuds  nosa 

in uhps fn, x, gSa] vfHklkjh gSa ;k ugha % 5 

 (i) = + + + +
+ + +
1 1 1 1....

1 2 3 2na
n n n n

 

 (ii) 1
2n na =    
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(x)  fl¼ dhft, fd fdlh Hkh vHkkT; la[;k p ds 

fy, p  vifjes; gSA crkb, fd miifÙk dh 

fof/ izR;{k gS ;k ijks{kA vius mÙkj dh iqf"V 

dhft,A 5 

3- (d)  x = 0 ij lkarR; ds fy, fuEufyf[kr iQyu 

dh tk¡p dhft, % 

 +
≠= 

 =

24 5 , 0
6( )
1 , 0
3

x x x
xf x

x

 

 
 

 ;fn ;g larr ugha gS] rks vlkarR;rk ds Lo:i 

dk o.kZu dhft,A 5 

([k)  fuEufyf[kr Jsf.k;ksa ds vfHklj.k dh tk¡p 

dhft, % 5 

 (i) 
1

3 2
5n

n

n∞

=

−∑  

 (ii) 
1

1 1sin
n n n

∞

=

 
 
 

∑  

(x)  varjky [0, 7] esa iQyu 
3 2( ) 12 45f x x x x= − +  ds LFkkuh; mfPp"B 

vkSj fufEu"B fcUnq Kkr dhft,A 5 
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4- (d)  vuqØe { }nf  dh fcanq'k% lhek Kkr dhft,] 

tgk¡ 2( ) , [3, ]
1n

xf x x
nx

= ∈ ∞
+

A D;k ;g 

vuqØe ,dlekur% vfHklkfjr gksrk  

gS \ vius mÙkj dh iqf"V dhft,A 7 

([k)  fn[kkb, fd f (x) = 2x, [0, 1] ij jheku 

lekdyuh; gS vkSj lekdyu dk eku Kkr 

dhft,A 6 

(x)  tk¡p dhft, fd leqPp; 1 :
5n n ∈ 

 
Z  

ifjc¼ gS ;k ughaA 2 

5- (d)  fn[kkb, fd % 7 

        
< + <

+
ln (1 ) ,

1
x x x

x      
∀ > 0x  

([k)  fn[kkb, fd ifjes; la[;kvksa dk leqPp; 

x.kuh; gksrk gSA 5 

(x)  rdZ ~p q p∧ ⇒  dh oS/rk dh tk¡p 

dhft,A 3 

6- (d)  fl¼ dhft, fd izR;sd ,dfn"Vr% o/Zeku 

ifjc¼ vuqØe vfHklkjh gksrk gSA 5 
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([k)  2 ,xe x ∈ R ds fy, eSDykWfju Js.kh Kkr 

dhft,A 7 

(x)  ¶;fn ,x y ∈ Z  ,sls gSa ftuds x ;k y le gaS] 

rc xy le gksxkA¸ bl dFku dk izfr/ukRed 

fyf[k, vkSj izfr/ukRed dFku dks fl¼ 

dhft,A 3 

7- (d)  cqYtk+uks&oh;jLVªkl izes; dk dFku nhft,A 

izes; }kjk tk¡p dhft, fd leqPp; 

1 1S : ,m n
m n

 = − ∈ 
 

N  dk lhek fcUnq 

gksrk gS ;k ughaA 5 

([k)  vkxeu fu;e }kjk fl¼ dhft, fd 64] 
2 23 8 9, Nn n n+ − − ∈  dk xq.kd gSA 5  

(x)  ?kkr Js.kh ∑
2( !)

(2 ) !
nn x

n
 dh vfHklj.k f=kT;k 

Kkr dhft,A 5 

8- (d)  ySxzkat ekè;eku izes; dk dFku nhft, vkSj 

fl¼ dhft,A [0, 2] esa iQyu 
2( ) 2f x x x= +  ds fy, izes; dks lR;kfir 

dhft,A 7 
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([k)  eku yhft, fd f, 2( ) 3f x x= +  }kjk 

ifjHkkf"kr iQyu gSA tk¡p dhft, fd f, [–5, 5] 

ij ,dlekur% larr gSA 5 

(x)  tk¡p dhft, fd D;k vifjes;ksa dk leqPp;] 

R eas lao`r leqPp; gSA 3 
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