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[1] 

ROLL NO..................... 

BA2/BSM2-01/21 

ANNUAL EXAMINATION, 2021 

B.Sc./B.A.-II 

MATHEMATICS 

PAPER-I 

ADVANCED CALCULUS 

TIME: 3 HOURS      Maximum: 50 

                           Minimum:  17 
uksV:-   lHkh iz’u vfuok;Z gSaA izR;sd iz’u ls dksbZ nks Hkkx gy dhft;sA lHkh iz’uksa 

ds vad leku gSaA  

Note:  All questions are compulsory. Solve any two parts from each question.  

All questions carry equal marks.  
 

 

bdkbZ&1/Unit-1 

iz-1- (a) dkW'kh dk lhek ij izFke izes; fl) djks o n'kkZvksa fd &  

Prove Cauchy First Theorem on limit & show that  

lim�→� 1
	 
1 + 2
 �� + 3
 �� + ⋯ + 	
 �� � = 1 

 

(b) Js.kh ds rqyuk&ijh{k.k dk dsoy dFku fy[kks o fuEu Js.kh dh 

vfHklkfjrk dk ijh{k.k djks &  

 Write only the statement of comparison test for series & test 

the convergence of following series-  

1 + 

�+



� + 


� + ⋯ + 

���
 + ⋯ 

P.T.O. 
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[2] 

 

(c) fl) djks fd izR;sd fujis{k vfHklkjh Js.kh] vfHklkjh gksrh gaS ijUrq 

bldk foykse lR; ugha gS o n'kkZvks fd fuEu Js.kh] fujiss{k vfHklkjh gS& 

Prove that every absolute convergent series. Show that the following 

series is absolutely convergent  

1 − 1
2� + 1

3� − 1
4� + ⋯ 

 
bdkbZ&2/Unit-2 

iz-2- (a) dkW'kh ds Qyu ds lkrR; dh ifjHkk’kk fy[kksA fuEu Qyu ds  

lkrR; dh tkap ewyfcUnq ij djks & 

Write Cauchy definition of continuity of a function. Find the 

continuity of following function at origin –  

���� = �       �� � ≠ 0
    �� � = 0

"#$ %�

&#$ %�

'
 

(b) McZDl ds voyksdu ds e/;orhZ eku izes; dks fy[kks o fl) 

djksA  

State & prove Darboux Intermediate value therem for 

derivative.  

 

(c) Vsyj ds izes; dks dkW'kh ds vo'ks’k inks ds :i esa fy[kks o fl) 

djksA    

State & prove Taylor’s theorem with Cauchy form of 

remainder terms.  

 

[3] 

 

bdkbZ&3/Unit-3 

iz-3- (a) nks pjksa ds Qyu dh lhek dh ifjHkk’kk fy[kks o ∈ −) rduhd  

ls fl) djks fd &  

Write the definition of Limit of a function of two variable by 

∈ −) technique, show that-  

lim�",+�→��,��  �, = 6 

 

(b) le?kkr Qyu ij vk;yj izes; dks fy[kks o n'kkZvks fd &  

 ;fn . = /01�
 "&+
√"&√+ 

rks � 34
3" + , 34

3+ = �

� cot . 

Write the statement of Euler’s theorem on homogeneous 

function & show that –  

If . = /01�
 "&+
√"&√+ 

then � 34
3" + , 34

3+ = �

� cot . 

 

(c) ;fn .
, .�, − − −, .� dksbZ ′	′ Lora= pjksa �
, ��, − −
−, �� dk Qyu gS rks n'kkZvks fd] ,d loZle laca/k 

9�.
, .�, − − −, .�� = 0 ds fy;s fo|eku gksxkA ;fn vkSj 

dsoy ;fn tsdksfo;u 
3�4$,4:,���,4;�
3�"$,":,���,";� = 0   

  

 
P.T.O. 
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[5] 

 

If .
, .�, − − −, .� be functions of ‘	’ independent 

variable �
, ��, − − −, �� . Then show that an identical 

relation between function 9�.
, .�, − − −, .�� = 0 iff the 

Jacobian  
3�4$,4:,���,4;�
3�"$,":,���,";� = 0   

 

bdkbZ&4/Unit-4 

iz-4- (a) ,uokyksi dh ifjHkk’kk fy[kks o ljy js[kk dqy , = >� + 4
?  

dk ,uokyksi Kkr djks tgk¡ ‘>’ izkpy gSA  

Write the definition of Envelop. Find the envelope of the 

family of stright lines , = >� + 4
? , where  ‘m’ is 

parameter. 

 

(b) Qyu ���, ,� ds fdlh fcUnq �@, A� ij mfPp’B o fufEu’B 

gksus ds vko';d izfrca/k dk dsoy dFku fy[kksA Qyu 

��� ., ,� = �C + ��, + ,� ds lHkh mfPp’B o fufEu’B ekksa 

dks Kkr djksA  

Write only the statment of the necessory condition for 

Maximum or minimum of the function  ���, ,� at point 

�@, A�. Find all the max & min value of ��� ., ,� = �C +
��, + ,�. 

 

[6] 

 

(c) . = �� + ,� + D� dk mfPp’B o fufEu’B eku Kkr djks tgk¡ 

@�� + A,� + /D� = 1  

  Find the max. or min. value of  . = �� + ,� + D�  where 

                       @�� + A,� + /D� = 1 

bdkbZ&5/Unit-5 

iz-5-  (a) chVk Qyu dh ifjHkk’kk fy[kksA n'kkZvks fd  

Write definition of Beta Function & show that  

E�>, 	� = E�> + 1, 	� + E�>, 	 + 1�, >, 	 > 0 

(b) ewY;kadu djks 

G�� + , + D�H�H,HD
I

 

 tgk¡ {ks= V ifjc) gS & � + , + D = @, � = 0, , = 0, D = 0 

Evaluate  

G�� + , + D�H�H,HD
I

 

where region V is bounded by – 

 � + , + D = @, � = 0, , = 0, D = 

(c)  lekdyu ds dze dk ifjorZu djks&  

Change the order of Integration –  

� � J H�H,
√�K"

√�K"�":

�K

'
 

--------xxx---------- 


