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ÍÛæ̃ Û¶ÛÛ : (1) …Û ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× ïäõÅÛ 5 ¸ÛóÊ¶ÛÛé ™öé. ¼ÛµÛÛ ›÷ ¸ÛóÊ¶ÛÛé ºõÁõœ÷ýÛÛ©Û ™öé.  
  (2) þùÁéõïõ ¸ÛóÊ¶Û¶ÛÛ× •Ûä̈ Û ÍÛ¾ÛÛ¶Û ™öé.  
 

1. (a) ∫∫ −
E

22 )( dydxyx , šýÛÛ× E = {(x, y) / 0 ≤ x ≤ 1, y > 1, y ≤ x  + 1}¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  7 
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),( ¾ÛÛ¤éø ¾ÛÛªÛ ÍÛ×ïõÅÛ¶Û¶ÛÛé ’õ¾Û ¼ÛþùÅÛÛé.  7 

                       …¬ÛÈÛÛ 

  µÛóäÈÛàýÛ ýÛÛ¾Û ¸Û±ùÜ©Û¾ÛÛ× Äõ¸ÛÛ×©ÛÁõà©Û ïõÁõà¶Ûé ,
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  šýÛÛ× R = {(x, y) / x ≥ 0, y ≥ 0, x2 + y2 ≤ 1} ¶Ûà Ýïõ¾Û©Û ¾ÛéÇÈÛÛé.  
 

2. (a) ¸Ûó̃ ÛÜÅÛ©Û ÍÛ×ïéõ©ÛÛé ¾Ûä›÷¼Û ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ β(m, n) = 
m  n

 m + n
 . 7 

                       …¬ÛÈÛÛ 

  ›Ûé 
__

f (
__

r ) = (f1(
__

r ), f2(
__

r ), f3(
__

r )) …¶Ûé 
__

g (
__

r ) = (g1(
__

r ), g2(
__

r ), g3(
__

r )) ÐüÛéýÛ 

©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ div (
__

f  × 
__

g ) = 
__

g  · curl (
__

f ) – 
__

f  · curl (
__

g ), šýÛÛ× 
__

f , 
__

g  …é  
D ⊂ R3 ¸ÛÁõ ÜÈÛïõÅÛ¶ÛàýÛ ÍÛÜþùÉÛ ÜÈÛµÛéýÛÛé ™öé.  

 (b) ¼Ûà¤øÛ-•ÛÛ¾ÛÛ ÜÈÛµÛéýÛÛé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ¶Ûà˜Ûé¶ÛÛ¶Ûà Ýïõ¾Û©Û ¾ÛéÇÈÛÛé : 7 
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  ›Ûé 
__

r  = (x, y, z) …¶Ûé r = | 
__

r  | ÐüÛéýÛ, ©ÛÛé ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ div (φ(r) 
__

r ) = 3 φ(r) + r φ' (r) 
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3. (a) Í¤øÛéïõ¶ÛÛé ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 7 

             …¬ÛÈÛÛ 
  ÍÛ¾Û©ÛÅÛ¾ÛÛ× •Ûóà¶Û¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé.  

 (b) ÍÛ×ïõÅÛ ∫ +++

C

22 )2()( dyyxdxyx , šýÛÛ× C …é (1, 1), (1, 2), (2, 2) …¶Ûé (2, 1) 

ÜÉÛÁõÛéÝ¼Ûþäù…ÛéÈÛÛÇÛé ˜ÛÛéÁõÍÛ ™öé.  7 

…¬ÛÈÛÛ 
  ›Ûé S …é R3 ¾ÛÛ× ªÛ¨Ûé ýÛÛ¾Û ÍÛ¾Û©ÛÅÛÛé …¶Ûé ÍÛ¾Û©ÛÅÛÛé x = a, y = a, z = a ÈÛ¦éø ÍÛàÜ¾Û©Û ¸ÛèÌ¥ø 

ÐüÛéýÛ, ©ÛÛé ∫∫ −

S

3 )( yzx  dy dz – 2x2y dz dx + z dxdy ¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  

 

4. (a) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ¸ÛÜÁõ½Ûó¾Û¨ÛàýÛ ¸ÛèÌ¥ø (surface of revolution) z = f(r), šýÛÛ× r = x2 + y2, 
¶Ûä× …Û×ÜÉÛïõ ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û yp – xq = 0 ™öé.  7 

…¬ÛÈÛÛ 
  ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ ÅÛÛ•ÛóÛ¶›÷¶ÛÛ× ÍÛ¾ÛàïõÁõ¨Û, P(x, y, z)p + Q(x, y, z)q = R(x, y, z), šýÛÛ×            

P, Q, R …é x, y, z ¶ÛÛ ÍÛ©Û©Û ÜÈÛïõÅÛ¶ÛàýÛ ÜÈÛµÛéýÛÛé ™öé, ›÷é …éïõ ÍÛÛ¬Ûé ÉÛæ¶ýÛ ¶Û¬Ûà, ¶ÛÛé ŠïéõÅÛ 

F(u, v) = 0 ™öé. šýÛÛ× u(x, y, z) = c1 …¶Ûé v(x, y, z) = c2 …é ÍÛ¾ÛàïõÁõ¨Û 
dx

P
  = 

dy

Q
  = 

dz

R
 

¶ÛÛ× ¼Ûé ÍÛäÁéõ”Û ÍÈÛÛýÛ©Û ŠïéõÅÛ ™öé.  
 (b) z = xy + F(x2 + y2) ¾ÛÛ×¬Ûà, ÜÈÛµÛéýÛ F ¶ÛÛé ÅÛÛȩ́ Û ïõÁõà¶Ûé ©Ûé¶Ûä× …Û×ÜÉÛïõ ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛéÇÈÛÛé.  7 

                          …¬ÛÈÛÛ 
  …Û×ÜÉÛïõ ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û (x2 + y2)p + 2xyq = (x + y)z ¶ÛÛé ŠïéõÅÛ ¾ÛéÇÈÛÛé.  
 

5. ¾ÛÛ•ýÛÛ ¸Ûó¾ÛÛ¨Ûé Š«ÛÁõ ÅÛ”ÛÛé : 14 

 (1) ∫ ∫ ∫
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x yx
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dzdydxx ¶Ûä× ¾ÛæÅýÛ ¾ÛéÇÈÛÛé.  

 (2) ÜªÛ-ÍÛ×ïõÅÛ ∫∫∫
V

),,( dzdydxzyxf ¶Ûé •ÛÛéÅÛàýÛ ýÛÛ¾Û ¸Û±ùÜ©Û¾ÛÛ× Äõ¸ÛÛ×©ÛÜÁõ©Û ïõÁõÈÛÛ ¾ÛÛ¤éø¶Ûä× ÍÛæªÛ 

ÅÛ”ÛÛé.  

 (3) β 
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,
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1  ¶Ûà Ýïõ¾Û©Û ÉÛÛéµÛÛé.  

 (4) ¸Ûó̃ ÛÜÅÛ©Û ÍÛ×ïéõ©ÛÛé ¾Ûä›÷¼Û ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ curl (grad φ) = θ. 
 (5) …Û×ÜÉÛïõ ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û¶ÛÛ× ¸ÛóïõÛÁõÛé ÅÛ”ÛÛé.  

 (6) …Û×ÜÉÛïõ ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ¾ÛÛ¤éø ©Ûé¶ÛÛ× ŠïéõÅÛÛé¶ÛÛ× ¸ÛóïõÛÁõÛé ÅÛ”ÛÛé.  

 (7) ÍÛÛþùÛ ÍÛ×ÈÛè«Û ÈÛ’õ (Simple closed curve) C ÈÛ¦éø ÍÛà¾Ûà©Û ¸ÛóþéùÉÛ¶Ûä× “ÛéªÛºõÇ,  

  
1

2 ∫ −

C

dxydyx  ™öé ©Ûé¾Û ÍÛÛÜ¼Û©Û ïõÁõÛé.  

_____________ 
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Instructions : (1) There are 5 questions in this paper. All questions are compulsory. 

   (2) All questions carry equal marks. 
 

1. (a) Evaluate ∫∫ −
E

22 )( dydxyx , where E = {(x, y) / 0 ≤ x ≤ 1, y > 1, y ≤ x  + 1}. 7 

                                  OR 
  Evaluate after changing the order of integration 
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 (b) Change the order of integration only for the integral :  
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                       OR 

  Evaluate the ∫∫ ++

−−

R

22

22

1

1
dxdy

yx

yx , where R = {(x, y) / x ≥ 0, y ≥ 0, x2 + y2 ≤ 1} 

by changing into polar coordinates.  
 

2. (a) In usual notations, prove that β(m, n) = 
m  n

 m + n
 . 7 

                       OR 

  If
__

f (
__

r ) = (f1(
__

r ), f2(
__

r ), f3(
__

r )) and 
__

g (
__

r ) = (g1(
__

r ), g2(
__

r ), g3(
__

r )) then 

prove that, div (
__

f  × 
__

g ) = 
__

g  · curl (
__

f ) – 
__

f  · curl (
__

g ), where 
__

f , 
__

g  are two 

differentiable vector point functions on D ⊂ R3.  
 (b) Evaluate the following using beta-gamma functions : 7 
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OR 

  If 
__

r  = (x, y, z) and r = | 
__

r  | then prove that div (φ(r) 
__

r ) = 3 φ(r) + r φ' (r) 
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3. (a) State and prove the Stoke’s theorem. 7 

             OR 
  State and prove the Green’s theorem in plane.  
 

 (b) Compute ∫ +++

C

22 dy)y2(d)y( xxx , where C is the square having vertices 

(1, 1), (1, 2), (2, 2) and (2, 1). 7 

OR 
  Evaluate ∫∫ −

S

3 )( yzx  dy dz – 2x2y dz dx + z dxdy

 

where S is the surface 

bounded by the three coordinate planes and the planes x = a, y = a, z = a.  
 

4. (a) Prove that the partial differential equation of the surface of revolution z = f(r), 

where r = 22 yx + , is yp – xq = 0.  7 

OR 
  Prove that the general solution of the Lagrange’s equation P(x, y, z)p + Q(x, y, 

z)q = R(x, y, z), where  P, Q, R are continuously differentiable functions of             
x, y, z not vanishing simultaneously is given by F(u, v) = 0. Where u(x, y, z) = c1 

and v(x, y, z) = c2 are two independent solutions of the system 
dx

P
  = 

dy

Q
  = 

dz

R
 .  

 (b) Construct P.D.E. by eliminating arbitrary function from z = xy + F(x2 + y2).  7 

                          OR 
  Solve the PDE (x2 + y2)p + 2xyq = (x + y)z.  
 

5. Do as directed :  14 

 (1) Evaluate ∫ ∫ ∫
+1

0 1 2

2
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dzdydxx . 

 (2) Write the formula to transform ∫∫∫
V

),,( dzdydxzyxf into spherical coordinates. 

 (3) Obtain the value of β 
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2

1
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 (4) In usual notation prove that curl (grad φ) = θ. 
 (5) Explain the different types of partial differential equations. 

 (6) Explain the different types of solution of partial differential equations. 

 (7) Prove that the area bounded by a simple closed curve C is 
1

2 ∫ −

C

dxydyx .  
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