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2635 

B. Sc./B. Ed. (Integrated) Second Year Examination, 2019 

MATHEMATICS – II 

(Real Analysis) 

 

Time: Three Hours 

Maximum Marks: 55 

Instructions – 

 Attempt five questions in all, selecting at least one question from each 

unit. The answer of essay type questions should not be more than 400 

words and short answer type of questions in not more than 150 words. 

All questions carry equal marks.  

funsZ’kfunsZ’kfunsZ’kfunsZ’k & 

    izR;sd bdkbZ esa ls de&ls&de ,d,d,d,d iz’u dk p;u djrs gq,] dqy ik¡p ik¡p ik¡p ik¡p iz’uksa 

ds mŸkj nhft,A fucU/kkRed iz’u dk mŸkj vf/kdre 400400400400 'kCnksa esa vkSj 

y?kqŸkjkRed iz’u dk mŸkj vf/kdre 150150150150 'kCnksa esa fyf[k,A lHkh iz’uksa ds vad 

leku gSaA   

UNIT – I@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – I 

Q.1 (i) If p and q are rational and irrational numbers respectively then prove that  

  (i) p + q and (ii) pq (p ≠ 0) are rational numbers. 

  ;fn p rFkk q Øe’k% ifjes; rFkk vifjes; la[;k gksa] rks fl) dhft, fd&  

  ¼i½ p + q rFkk ¼ii½ pq (p ≠ 0) vifjes; la[;k,a gSaA 

 (ii) Prove that an ordered field is infinite field. 

  fl) dhft, fd Øfer {ks= vuUr {ks= gSA  

OR@ @ @ @ vFkokvFkokvFkokvFkok    
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 Discuss the nature of discontinuity of the following function at x = 1     

  f�x� = lim
	→�

�
�	�����������	�
�����  

 Show that f(0) and f ���� differ in sign 

 fuEu Qyu dk x = 1 ij vlarrk dk foospu dhft, 

  f�x� = lim
	→�

�
�	�����������	�
�����  

 iznf’kZr dhft, fd f(0) ,oa f ����  ds fpUg fHkUu fHkUu gSA   

UNIT – II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.2 (i) Test the continuity and differentiability of the following function in (1, 4) 

  fuEu Qyu dh vUrjky ¼1] 4½ ij lkarR;rk ,oa vodyuh;rk dh tk¡p dhft,A 

   f�x� = |x − 2| + 2|x − 3| 
 (ii) Test the differentiability of the following functions at x = 0  

  fcUnq x = 0 ij fuEu Qyu ds fy, vodyuh;rk dh tk¡p dhft,A  
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OR@ @ @ @ vFkokvFkokvFkokvFkok    
 Show that the function  - 
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  is continuous everywhere but differential coefficient 

does not exist at x = 0 

 iznf’kZr dhft, fd Qyu & 
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,   loZ= larr gS ijUrq x = 0 ij vodyt xq.kkad fo|eku 

ugha gSA   

 

( ;fn x ≠ 0 

( ;fn x ¾ 0 
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UNIT – III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

 
Q.3 (i) Let f is a function defined on the interval [0, 1] 

   f(x) = 




 irrational is x if     1

 rational is x if     0
 

  then show that f is not R-integrable on interval[0, 1] 

  ;fn Qyu f vUrjky [0, 1] ij fuEu izdkj ls ifjHkkf"kr gS  

             
  rks fl) dhft, fd f ] lao`r vUrjky [0, 1] ij jheku lekdyuh; ugha gSA 

 (ii) If  f�x� = x	ϵ	[0, 1], then show that f is R-integrable on interval [0, 1] and  

   that  

      ' xdx = �
�

�
)  

  ;fn f�x� = x	ϵ	[0, 1]] rks fl) dhft, fd f vUrjky [0, 1] ij R-lekdyuh; gS rFkk]  

     ' xdx = �
�

�
)   

OR@ @ @ @ vFkokvFkokvFkokvFkok    

            
 Find the upper and lower R-Integrals of a function f in [0, 2] 

    
 vUrjky [0, 2] esa Qyu f ds fuEu vkSj Åijh R-lekdyu Kkr dhft,A  

 

UNIT – IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.4 (i) A sequence *x	+ is defined by x	 = 	���
�	��, , then find m such that limx	 = �

� 

  ,d vuqØe *x	+] tgk¡ x	 = 	���
�	��, ls ifjHkkf"kr gks] m izkIr dhft, rkfd lim x	 = �

� 

 (ii) Prove that the sequence *x	+ where 

    x	 = �	�-
.	��∀	n ∈ N      

tcfd x vifjes; la[;k gS 

tcfd x ifjes; la[;k gS 



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



+
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=

,xx

,  xx

)x(f
32

2

when x is irrational number  

when x is rational number 
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



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,xx

,  xx
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2

;fn x ifjes; gS 





=
1

0
)x(f

;fn x vifjes; gS 
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  (i) Is monotonically increasing  

  (ii) Is bounded  

  (iii) Is convergent 

  fl) dhft, fd vuqØe *x	+ tgk¡  

   x	 = �	�-
.	��∀	n ∈ N      

  ¼i½ ,dfn"V o/kZeku gS   
  ¼ii½ ifjc) gS    
  ¼iii½ vfHklkjh gS  

OR@ @ @ @ vFkokvFkokvFkokvFkok    
 If *x	+ and *y	+ be two convergent sequences which converge to � and η respectively 

then  

 ;fn *x	+ ,oa *y	+ nks vfHklkjh vuqØe gS] tks Øe’k% � ,oa η dks vfHkl`r gksrh gS] rks 
 (i) Lim	*x	 + y	+ = �+ η 

 (ii) Lim	*x	 − y	+ = �− η 

 (iii) Lim	*x	y	+ = �η 

 (iv) Lim	 5��6�7 =
�

η
	 ,η	≠	0 

UNIT – V@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – V 

Q.5 (i) Test the uniform convergence of the following : 

  fuEu Js.kh ds ,dleku vfHklj.k ds fy, ijh{k.k dhft,& 

   5 	�
��	���7, 0 ≤ x ≤ 1 

 (ii) Discuss the uniform convergence of the series in the interval [0, 1] 

  [0, 1] vUrjky esa fuEu Js.kh ds ,dleku vfHklkjh dk foospu dhft,A 

   ∑ 	x	�1 − x��
	9)  

OR@ @ @ @ vFkokvFkokvFkokvFkok    
 Test the convergence of the following integrals - 

 fuEu lekdyksa ds vfHklj.k dk ijh{k.k dhft,& 

 (i) ' ��/;
<����=�

�
> dx    

 (ii) ' �?�
�����;

�
)    

 (iii) ' ��@
�����

�
) dx 

----------------------------------------- 


