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ÍÛæ̃ Û¶ÛÛ :  (1) ©Û¾ÛÛ¾Û ¸ÛóÊ¶ÛÛé ºõÁõœ÷ýÛÛ©Û ™öé.  

   (2) ›÷¾Û¨Ûà ©ÛÁõºõ¶ÛÛ× …×ïõ ›÷é ©Ûé ¸ÛóÊ¶Û/¸Ûé¤øÛ ¸ÛóÊ¶Û¶ÛÛé •Ûä̈ Û½ÛÛÁõ þùÉÛÛÙÈÛé ™öé.  
   (3) …Û ¸ÛóÊ¶Û¸ÛªÛ¾ÛÛ× þùÉÛÛÙÈÛéÅÛÛ ÍÛ×ïéõ©ÛÛé ©Ûé¶ÛÛé ÍÛÛ¾ÛÛ¶ýÛ …¶Ûé ¸Ûó̃ ÛÜÅÛ©Û …¬ÛÙ µÛÁõÛÈÛé ™öé.  
 

1. (a) ÍÛ¾Û©ÛÅÛÛé x = 0, y = 0, z = 0, x + y + z = 1 ÈÛ¦éø ÍÛàÜ¾Û©Û ¸ÛóþéùÉÛ V ¸ÛÁõ ÍÛ×ïõÅÛ¶Û                     

⌡
⌠.

.⌡
⌠.

.⌡
⌠.

.
 

dx dy dz

 (x + y + z + 1)3 ¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé. 7 

                                 …¬ÛÈÛÛ 

   ÜªÛ¸ÛÅÛ ÍÛ×ïõÅÛ¶Û¶Ûà ÍÛ¾Û›÷ …Û¸ÛÛé. ©Ûé¶ÛÛé Š¸ÛýÛÛé•Û ïõÁõà ⌡
⌠

0

1

.

.⌡
⌠

0

π

.

.⌡
⌠

0

π

.

.
y sin z dx dy dz¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  

 (b) ÍÛ×ïõÅÛ¶Û ⌡
⌠

0

4a

.

. ⌡
⌠

x2

4a

 2 ax

.

.
f dy dx¶ÛÛ ˜ÛÅÛÛé¶ÛÛé ’õ¾Û ¼ÛþùÅÛÛé. 7 

                       …¬ÛÈÛÛ 

   u = 
2x – y

2
, v = 

y

2
 ¸ÛÜÁõÈÛ©ÛÙ¶Û ÅÛˆ¶Ûé ÍÛ×ïõÅÛ¶Û ⌡

⌠

0

4

.

. ⌡
⌠

x = 
y

2

x = 
y

2
 + 1

.

.
 
2x – y

2
 dx dy¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  

2. (a) ÍÛÛÜ¼Û©Û ïõÁõÛé ïéõ  
1

2
 = π …¶Ûé ©Ûé¶ÛÛ ¸ÛÁõ¬Ûà ⌡

⌠

0

∞

.

.
e–x2

 dx¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  7 

                 …¬ÛÈÛÛ  

   ÍÛÛÜ¼Û©Û ïõÁõÛé ƒ ∇2f(r) = f "(r) + 
2

r
 f '(r). 

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

   (i) ⌡
⌠

0

∞

.

.

x4

(1 + x2)4 dx       (ii) ⌡
⌠

0

∞

.

.
x2 e–x4

 dx 

                          …¬ÛÈÛÛ  

   ÍÛÛÜ¼Û©Û ïõÁõÛé ƒ div(curl 
–
f ) = 0 …¶Ûé curl (grad φ) = 

–
0.  
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3. (a) •Ûóà¶Û¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 7 

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

 (b) ›Ûé C …é r = (t, t2, t3); 0 ≤ t ≤ 1 ÈÛ¦éø ÈýÛÛ”ýÛÛÜýÛ©Û ÈÛ’õ ÐüÛéýÛ, ©ÛÛé ⌡
⌠

C

.

.
(y2 – z2) dx + 2yz dy – 

x2 dz ¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  7 

                                   …¬ÛÈÛÛ  

  ›Ûé S  …é •ÛÛéÅÛïõ x2 + y2 + z2 = 1¶Ûà ¸ÛÐéüÅÛÛ …Ì¤øÛ×ÉÛ¾ÛÛ×¶Ûà ÍÛ¸ÛÛ¤øà ÐüÛéýÛ, ©ÛÛé ⌡
⌠.

.⌡
⌠

S

.

.
f ⋅ n dS¶Ûä× 

¾ÛæÅýÛ ÉÛÛéµÛÛé, šýÛÛ× f = (yz, zx, xy)  

 

4. (a) ÅÛÛ•ÛóÛ¶›÷¶Ûä× ¸Ûó¾ÛéýÛ ÅÛ”ÛÛé …¶Ûé ÍÛÛÜ¼Û©Û ïõÁõÛé. 7 

            …¬ÛÈÛÛ  
  z = xy + f(x + y)¶Ûä× …Û×ÜÉÛïõ ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û ÉÛÛéµÛÛé.  

 (b) ÉÛÁõ©ÛÛé z(x, 0) = x2; z(1, y) = sin y ¶Ûé …ÛµÛà¶Û 
∂2z

∂x ∂y
 = x2y ŠïéõÅÛÛé.  7 

                             …¬ÛÈÛÛ  
  …Û×ÜÉÛïõ ÜÈÛïõÅÛ ÍÛ¾ÛàïõÁõ¨Û x2p + y2q = (x2 – y2)z ŠïéõÅÛÛé.   

 

5. ¶Ûà˜Ûé …Û¸ÛéÅÛ ¸ÛóÊ¶ÛÛé¶ÛÛ ¤æ×øïõ¾ÛÛ× ›÷ÈÛÛ¼Û …Û¸ÛÛé : (ïõÛé̂ ¸Û¨Û ÍÛÛ©Û) 14 

 (1) ⌡
⌠

0

1

.

.⌡
⌠

0

x

.

.
1 dy dx ¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  

 (2) ›Ûé –r = (x, y, z), r = | –r  | = x2 + y2 + z2 ÐüÛéýÛ, ©ÛÛé þùÉÛÛÙÈÛÛé ïéõ curl –r = 
–
0. 

 (3) ÍÛÛÜ¼Û©Û ïõÁõÛé ƒ B(m, n) = B(n, m). 

 (4) ÈýÛÛ”ýÛÛ …Û¸ÛÛé ƒ ¦øÛýÛÈÛ›÷Ù¶ÍÛ (divergence) …¶Ûé ïõÅÛÙ (curl). 

 (5) ÈÛ’õ y = x2 ¸ÛÁõ ⌡
⌠.

.
(x dy – y dx) ¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  

 (6) ⌡
⌠

0

π/2

.

.
sin5 x cos6 x dx ¶Ûä× ¾ÛæÅýÛ ÉÛÛéµÛÛé.  

 (7) •ÛÛ¾ÛÛ ÜÈÛµÛéýÛ¶Ûä× ¦äø¸ÅÛàïéõÉÛ¶Û (duplication) ÍÛæªÛ ÅÛ”ÛÛé.  

 (8) ÉÛÛéµÛÛé ƒ  
3

2
 

 (9) ›Ûé x = r cos θ, y = r sin θ, ©ÛÛé 
∂(x, y)

∂(r, θ)
 ÉÛÛéµÛÛé.  

____________ 
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Instructions : (1) All questions are compulsory. 

   (2) Figures to the right indicate full marks of the question/sub-question. 

   (3) Notations used in this question paper carry their usual meaning. 

1. (a) Evaluate ⌡
⌠.

.⌡
⌠.

.⌡
⌠.

.
 

dx dy dz

 (x + y + z + 1)3 over the region V bounded by planes 7 

   x = 0, y = 0, z = 0, x + y + z = 1 
                                         OR 

   Define Triple integration and use it to evaluate ⌡
⌠

0

1

.

.⌡
⌠

0

π

.

.⌡
⌠

0

π

.

.
y sin z dx dy dz. 

 (b) Change the order of integration ⌡
⌠

0

4a

.

. ⌡
⌠

x2

4a

2 ax

.

.
f dy dx. 7 

                       OR 

   Evaluate ⌡
⌠

0

4

.

. ⌡
⌠

x = 
y

2

x = 
y

2
 + 1

.

.
 
2x – y

2
 dx dy, by applying the transformation u = 

2x – y

2
, v = 

y

2
 

2. (a) Prove that  
1

2
 = π and hence evaluate ⌡

⌠

0

∞

.

.
e–x2

 dx. 7 

                 OR 

   Prove that ∇2f(r) = f "(r) + 
2

r
 f '(r). 

 (b) Evaluate the following integrals using Beta-Gamma functions 7 

   (i) ⌡
⌠

0

∞

.

.

x4

(1 + x2)4 dx 

   (ii) ⌡
⌠

0

∞

.

.
x2 e–x4

 dx 

                          OR 

   Prove that div(curl 
–
f) = 0 and curl (grad φ) = 

–
0.  
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3. (a) State and prove Green’s theorem. 7 

                  OR 
   State and prove Gauss’s theorem. 

 (b) Evaluate ⌡
⌠

C

.

.
(y2 – z2) dx + 2yz dy – x2 dz where C is the curve defined by                    

r = (t, t2, t3), 0 ≤ t ≤ 1. 7 

                                   OR 

  Evaluate ⌡
⌠.

.⌡
⌠

S

.

.
f ⋅ n dS, where f = (yz, zx, xy) and S is the surface of the sphere                

x2 + y2 + z2 = 1, which lies in the first octant. 

 

4. (a) State and Prove Lagrange’s theorem. 7 

            OR 

  Find Partial Differential equation of z = xy + f(x + y). 

 (b) Solve 
∂2z

∂x ∂y
 = x2y subject to condition z(x, 0) = x2 and z(1, y) = sin y. 7 

                             OR 

  Solve the partial differential equation x2p + y2q = (x2 – y2)z.  

 

5. Answer the following questions in short : (any seven) 14 

 (1) Evaluate ⌡
⌠

0

1

.

.⌡
⌠

0

x

.

.
1 dy dx. 

 (2) If –r = (x, y, z), r = | –r  | = x2 + y2 + z2 then show that curl –r = 
–
0. 

 (3) Prove that B(m, n) = B(n, m). 

 (4) Define divergence and curl. 

 (5) Evaluate ⌡
⌠.

.
(x dy – y dx) over the curve y = x2. 

 (6) Evaluate ⌡
⌠

0

π/2

.

.
sin5 x cos6 x dx. 

 (7) State duplication formula of Gamma function. 

 (8) Evaluate  
3

2
 

 (9) If x = r cos θ, y = r sin θ, find 
∂(x, y)

∂(r, θ)
. 

____________ 


