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2225 

B.Sc. SECOND YEAR EXAMINATION, 2019 

MATHEMATICS  

Paper – I 

Advanced Calculus 

Time: Three Hours 

Maximum Marks: 75 
 

         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: 35] 

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¡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 (500 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 500 '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 (i) Write Cauchy’s definition of continuity.  

  lkarR; dh dks’kh okyh ifjHkk"kk fyf[k,A  

 (ii) Define discontinuity. Write types of discontinuity.  

 vlakrR;rk dks ifjHkkf"kr dhft,A vlkarR;rk ds izdkj fyf[k,A  

 (iii) Define Homogeneous function.  

  le?kkr Qyu dks ifjHkkf"kr dhft,A  

 (iv) Define Composite functions. 

  la;qDr Qyu dks ifjHkkf"kr dhft,A 

 (v) Write any one property of double integral. 

  f}lekdyu dk dksbZ ,d izxq.k fyf[k,A  

 (vi) Define Triple integral.  

  f=lekdy dks ifjHkkf"kr dhft,A  

 (vii) Define Jacobian.  

  tsdksfc;u dks ifjHkkf"kr dhft,A  

 (viii) If r = a cos t ı̂ + a sin t ȷ̂ + t k� , then evaluate - �������� 
  ;fn r = a cos t ı̂ + a sin t ȷ̂ + t k� ] rks eku Kkr dhft, & �d2rdt2� 
 (ix) Write the value of –  

    

  eku Kkr dhft, & 

    

 (x) If f. df = 0, show that the f is a constant vector.  

  ;fn f. df = 0, rks iznf’kZr dhft, fd f ,d vpj lfn’k gSA  

 dt 
dt

dr
a 








×

 dt 
dt

dr
a 








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

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

Q.2 Examine for continuity the following function at x = 0  

 f �x� =  � � � ! 
" # � !   ,    x ≠ 0

      0           x = 0 

 fuEu Qyu dh x = 0 ij lkarR;rk dh tkap dhft,&  

 f �x� =  � � � ! 
" # � !   ,    x ≠ 0

      0           x = 0  

OR@@@@vFkokvFkokvFkokvFkok 

Q.3 Examine for differentiability of the function f(x) = |x - 2| + 2 |x - 3| in the interval             

[1, 4]. 

 Qyu f (x) = |x - 2| + 2 |x - 3| dh vUrjky [1, 4] esa vodyuh;rk dh tk¡p dhft,A  

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

Q.4 If u = e�)*,  then prove that – 

  
+,-+� +) +* = �1 + 3xyz + x2y2z2�exyz   

 ;fn u = e�)*] rks fl) dhft, &  

 
+,-+� +) +* = �1 + 3xyz + x2y2z2�exyz   
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OR@@@@vFkokvFkokvFkokvFkok    

Q.5 Find the envelope of the family of the following straight lines, α being the parameter. 

 fuEu ljy js[kk ds dqy dk vUokyksi Kkr dhft,] tgk¡ α izkpy gS& 

   ax secα − by cosecα = a2 − b2 

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

Q.6 Evaluate –  

 

 eku Kkr dhft, &  

   

OR@@@@vFkokvFkokvFkokvFkok    

Q.7 Evaluate –  

   

 eku Kkr dhft, &  

   

 


a

0 
x

0 
+yx

0
dzdy dx  e zyx ++


a

0 
x

0 
+yx

0
dzdy dx  e zyx ++

 22 yx1

dxdy

++
1

0

2x1+

0

 22 yx1

dxdy

++
1

0

2x1+

0
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UNIT –IV@ @ @ @ bdkbZ bdkbZ bdkbZ bdkbZ – IV 

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

 (a) 
+��,6�+��,)�   (b) 

+ ��,)�+ ��,�� 
 ;fn x = r cosθ, y = r sinθ, rks eku Kkr dhft, &  

 (a) 
+��,6�+��,)�   (b) 

+ ��,)�+ ��,�� 
OR@@@@vFkokvFkokvFkokvFkok    

Q.9 If r = xi + yj + zk and r = | r | , then prove that -  

 ;fn r = xi + yj + zk vkSj r = | r |, rks fl) dhft, & 

 (i)  ∇f (r) = f ′ (r) ∇r   (ii)  ∇log | r | = 
"�� r 

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

Q.10 Evaluate 7 F. dr:  where F = (x2 + y2) i – 2xyj and the curve C is the rectangle in the       

xy – plane bounded by y = 0, x = a, y = b, x = 0.  

 7 F. dr:  dk eku Kkr dhft, tcfd F = (x2 + y2) i – 2xyj rFkk oØ C, xy – ry esa y = 0,            

x = a, y = b, x = 0 }kjk fufeZr vk;r gSaA 

OR@@@@vFkokvFkokvFkokvFkok    

Q.11 Find the volume of the region common to the inter-sectioning cylinders x2 + y2 = a2       

and z2 + x2 = a2 . 

 izfrPNsnh csyu x2 + y2 = a2  rFkk z2 + x2 = a2  ds mHk;fu"B Hkkx dk vk;ru Kkr dhft,A  
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PART – C @ @ @ @ [k.M[k.M[k.M[k.M& & & & llll 

Q.12 If a function f is continuous in a closed interval [a, b], then prove that it is bounded in 

that interval.   

 ;fn Qyu f lao`r vUrjky [a, b] esa larr gks] rks fl) dhft, fd og ml vUrjky esa ifjc) gksrk 

gSA  

Q.13 Find the maximum value of the following function- 

 u = sinx siny sin(x + y)  

 fuEu Qyu dk mPpre eku Kkr dhft, &  

 u = sinx siny sin(x + y) 

Q.14 Evaluate –  

; �x + y�2 dx dy<  

        where R is the region of integration given below: 

x2a2 + y2b2 = 1 

 eku Kkr dhft, &  

 

; �x + y�2 dx dy<  

 tgk¡ R lekdyu dk {ks= fuEu nh?kZòÙk gS % 

x2 a2 + y2b2 = 1 
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Q.15 If f is a Solenoidal Vector, then Show that :  Curl Curl Curl Curl f = ∇2 ∇2 f = ∇4 f 

 ;fn f ifjukfydk lfn’k gS] rks fl) dhft, fd &Curl Curl Curl Curl f = ∇2 ∇2 f = ∇4 f. 

Q.16 Evaluate ∬ [�x + z�dy dz + �y + z�dz dx + �x + y�dx dy]  @ where S is the surface of 

the sphere x2 + y2 + z2 = a2. 

 ∬ [�x + z�dy dz + �y + z�dz dx + �x + y�dx dy]  @ dk eku Kkr dhft,] tgk¡ S xksys dk 

x2 + y2 + z2 = a2  ì"B gSA  

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