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2126 

SECOND YEAR ARTS EXAMINATION, 2019 

MATHEMATICS  

Paper - I 

ADVANCED CALCULUS  

Time: Three Hours 

Maximum Marks: 70 
 

         PART – A ¼[k.M & v½¼[k.M & v½¼[k.M & v½¼[k.M & v½      [Marks: 20] 

Answer all questions (50 words each). 

All questions carry equal marks. 

lHkh iz’u vfuok;Z gSaA izR;sd iz’u dk mŸkj 50 'kCnksa ls vf/kd u gksA  

lHkh iz’uksa ds vad leku gSaA 

 

         PART – B ¼[k.M & c½¼[k.M & c½¼[k.M & c½¼[k.M & c½      [Marks: 30] 

Answer five questions (250 words each). 

Selecting one from each unit. All questions carry equal marks. 

izR;sd bdkbZ ls ,d&,d,d&,d,d&,d,d&,d iz’u pqurs gq,] dqy ik¡pik¡pik¡pik¡p iz’u dhft,A 

izR;sd iz’u dk mŸkj 250 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 

 
           PART – C ¼[k.M & l½¼[k.M & l½¼[k.M & l½¼[k.M & l½      [Marks: 20] 

Answer any two questions (300 words each). 

All questions carry equal marks. 

    dksbZ nks iz’unks iz’unks iz’unks iz’u dhft,A izR;sd iz’u dk mŸkj 300 'kCnksa ls vf/kd u gksA 

lHkh iz’uksa ds vad leku gSaA 
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PART – A @ @ @ @ [k.M[k.M[k.M[k.M& v& v& v& v 

Q.1 Answer the following questions – 

 fuEufyf[kr iz’uksas ds mÙkj fyf[k, &  

 (1) Define removable discontinuity. 

  vius; vlkarR;rk dks ifjHkkf"kr dhft,A  

 (2) What is Cauchy’s definition continuity?   

 lkarR;rk dh dks’kh dh ifjHkk"kk D;k gS\  

 (3) Define Evolute.  

  dsUæt dks ifjHkkf"kr dhft,A  

 (4) If, z = x3 + 3x2y+ 3xy2 

  Find-  
�� �

�� ��  

  ;fn] z = x3 + 3x2y+ 3xy2 

  Kkr dhft,] 
∂2 z

∂x ∂y 

 (5) Evaluate-  �
� � �x + y��

� dx dy   

  Ekku Kkr dhft, & �
� � �x + y��

� dx dy 

 (6) Write Dirichlet’s Integral.  

  fMfjpfyV lekdyu fyf[k,A  
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 (7) Define Direction derivatives.   

  fn~d vodyt~ dks ifjHkkf"kr dhft,A  

 (8) Define divergence of vector point function. 

  Lkfn’k fcUnq Qyu ds vilj.k dks ifjHkkf"kr dhft,A  

 (9) Define line integral.  

  js[kk lekdyu dks ifjHkkf"kr dhft,A 

 (10) Write Green’s theorem.   

  xzhu Áes; fyf[k,A  

PART – B @ @ @ @ [k.M[k.M[k.M[k.M& & & & cccc    

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

Q.2 Examine the continuity of the function at x = 0 – 

 f�x�  =  �x sin 
�0  x ≠ 0x = 0  

 fuEu Qyu dh x = 0 ij lkarR;rk dh tk¡p dhft,& 

 f�x�  =  �x sin 
�0  x ≠ 0x = 0  

Q.3 Prove that following function – 

 f�x�  =  �x �1 + 
� log sin x�"

0
x ≠ 0x = 0 

 is not differentiable at x = 0.  

 fl) dhft, dh fuEu Qyu x = 0 ij vodyuh; ugha gSA  

 f�x�  =  �x �1 + 
� log sin x�"

0
x ≠ 0x = 0 
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UNIT –II@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – II 

Q.4 Prove that the envelope of the family of Parabola’s - 

   #�
$  +  #�

%  = 1   

 is an Asteroid when ab = c2, c.    

 fl) dhft, dh ijoy;ksa & 

   #�
$  +  #�

%  = 1   

 ds dqy dk vUokyksi ,d ,LVªkbM gksrk gS tcfd ab = c2, c vpj gSA     

Q.5 If U = f (y – z, z – x, x - y), then prove that - 
�&
�� +  �&

�� + �&
��  = 0  

 If U = f (y – z, z – x, x - y), rks fl) dhft, fd & 
�&
�� +  �&

�� + �&
��  = 0.  

UNIT –III@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – III 

Q.6 Integrate r sinθ over the area of cardioid r = a (1 + cosθ) above the initial line.     

 dkfMZ;ksbM r = a (1 + cosθ) ds vkjfEHkd js[kk ds Åij okys {ks= ij r sinθ dk lekdyu dhft,A   

Q.7 Find the volume of the ellipsoid in the first positive octant –  

  
��
$� +  ��

%� + ��
(�  = 1 

 fuEu nh?kZo`rt dk ÁFke /kukRed v"Vka"d esa vk;ru Kkr dhft,&  

  
��
$� +  ��

%� + ��
(�  = 1 
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UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

Q.8 If x = r cosθ, y = r sinθ , then the value of –  

  (a) 
) �*,,�
) �-,.�   (b) 

) �-,.�
) �*,,�   

 ;fn x = r cosθ, y = r sinθ , rks fuEu dk eku Kkr dhft, & 

(a)     
) �*,,�
) �-,.�                          (b)    

) �-,.�
) �*,,� 

 Q.9 If r⃗  = x ı̂ + y ȷ̂  + zk6 and r = |r⃗|, then prove that - 

    ∇::⃗  . �r; r⃗�  =  �n + 3�r; 

 ;fn r⃗  = x ı̂ + y ȷ̂  + zk6 vkSj r = |r⃗|] Rkks fl) dhft, & 

   ∇::⃗  . �r; r⃗�  =  �n + 3�r;  

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

Q.10 Evaluate – 

  � =y� z� ı̂  +  z� x� ȷ̂  + z� y� k6>. n?@  ds  

 where s is the part of the sphere. 

 x2 + y2 + z2 = 1 above xy plane.   

 eku Kkr dhft, & 

 � =y� z� ı̂  +  z� x� ȷ̂  + z� y� k6>. n?@  ds 
 tgk¡ s xksys x2 + y2 + z2 = 1 dk og ì"B gS] tks xy lery ds Åij gSA  
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Q.11 Evaluate by green’s theorem - 

 � A�cosx siny − xy�dx + sinx cosy dyD(  

 where c, is circle x2 + y2 = 1. 

     xzhu Áes; }kjk eku Kkr dhft, & 

 � A�cosx siny − xy�dx + sinx cosy dyD(  

 tgk¡ c, o`Ùk x2 + y2 = 1 gSaA 

PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 Prove the Intermediate Value theorem.  

 vUroZrh Áes; fl) dhft,A  

Q.13 If U =  �� ��
�� F��  , then prove that - 

         x�  ��&
���  + 2xy ��&

�� ��  + y� ��&
���  = 2u. 

  ;fn] U =  �� ��
�� F��  ] rks fl) djks fd &  

 x�  ��&
���  + 2xy ��&

�� ��  + y� ��&
���  = 2u 

Q.14 Find the surface area of solid generated by the revolution of the Astroid                                

x = a cos� t, y = a sin� t   about the x-axis. 

 ,LVªkbM x = a cos�t, y = a sin� t }kjk x&v{k ds ifjr% ifjØe.k ls tfur /kukÑfr dk ì"Bh; 

{ks=Qy Kkr dhft,A  
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Q.15 Prove that the divergence of curl of any vector I⃗ is zero – 

 i. e, div �Curl a:⃗ �  =  ∇::⃗ . =∇::⃗ ×  I⃗> = 0 

   fl) djks dh fdlh lfn’k Qyu I⃗ ds dqUry dk vilj.k 'kwU; gksrk gS & 

  i. e, div �Curl a:⃗ �  =  ∇::⃗ . =∇::⃗ ×  I⃗> = 0 

Q.16 Verify Stoke’s theorem for the function –  

  F:⃗  =  z ı̂  + x ȷ̂  + y k6  

 where the curve C is the circle in xy plane bounding the hemisphere. 

 z =  O1 − x� − y�      

 LVkd Áes; dk Qyu F:⃗  =  z ı̂  + x ȷ̂  + y k6 ds fy;s lR;kiu dhft, tgk¡ c - ,d xy lery dk 

bdkbZ òÙk gS] tks xksyk)Z z =  O1 − x� − y�   dks ifjc) fd;s gq, gSaA  

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

 

 

 


