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 : (1)     . 

   (2)        . 

   (3)         . 

 

1. (A)   f  S = [a, b]  [c, d]        

  
S

f(x, y)dxdy = 
b

a

dx 
d

c

f(x, y)dy = 
d

c

dy 
b

a

f(x, y)dx. 7 

 (B)   
3

0

6 y 

y–  9 2

 f(x, y)dydx  . 7 

 

 (A) S  R2    f : S  R     x = a, x = b, y = (x)             

y = (x)   ;       [a, b]     (x) < (x), 

x  [a, b]     
S

fdxdy =   











 



b

a

)(

)(

fdy
x

x

 dx =   











 



b

a

)(

)(

fd
x

x

x dy. 7 

 (B)  x = 0, y = 0, z = 0; x + y + z = 1    V     31)  z y   (

dydzd

x

x
 

  . 7 
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2. (A)      . 7 

 (B)  

2

0

sin 3
8

x sec 2
1

xdx   . 7 

     

 (A)    :  7 

  (i) Curl (Grad) = (0, 0, 0) 

  (ii) Div (Grad) = 2.  

 (B)  R = (x, y, z); r = | R |      2rm = m(m + 1)rm – 2. 7 

 

3. (A)      . 7 

 (B)  (xdy + ydx)    y = x2   (0, 0)  (1, 1)     

.   7 

 

 (A)    
S

(f · n)ds  ;   f = (x, y, z)  S   

x2 + y2 + z2 = 1  . 7 

 (B)  
S

(f · n)ds  ,   f = (z, x, – 3y2z)  S   x2 + y2 = 10 

 z = 0  z = 5     . 7 
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4. (A)        . 7 

 (B)     : 7 

  (i) F(x – z, x + y) = 0 

  (ii) z = ax2 + by2 

 

 (A)    z = ax + y/a + b     pq = 1          

sub – family b = a          ;                          

p = 
x
z

  q = 
y

z




. 7 

 (B)      : 7 

  y(x + z)p + (z2 – 2xz – x2)q = y(x – z),  p = 
x
z

  q = 
y

z




. 

 

5.       : 14 

 (i)   
1

0

2

0

(x + y)dxdy  . 

 (ii) 
S

f(x, y)dxdy    . 

 (iii)   xydxdy   [0,1]  [x2, x]  . 

 (iv)  7   (1/2)  . 

 (v)  R = (x, y, z)   div(R) . 
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 (vi)   = x + y + z   | grad |  . 

 (vii)    . 

 (viii)  (x dy – y dx)  y = x   (0, 0)  (1, 1)   . 

 (ix)      R  . 

 (x) z = ax + by;  a  b     . 

 (xi)    x2p + 2yq – x + y = 0    . 

 (xii)     p – q   ? ( / ) 

____________ 
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Instructions : (1) All questions are compulsory. 

   (2) Write the question number in your answer sheet as shown in the 
question paper. 

   (3) Figures to the right indicate marks of the question. 

 

1. (A) If f is a continuous function on S = [a, b]  [c, d] then prove that 

  
S

f(x, y)dxdy = 
b

a

dx 
d

c

f(x, y)dy = 
d

c

dy 
b

a

f(x, y)dx. 7 

 (B) Change the order of integration in the integral  
3

0

6 y 

y–  9 2

 f(x, y)dydx. 7 

OR 

 (A) Let the function f : S  R be continuous on S  R2 which is bounded by curves     

x = a, x = b, y = (x) and y = (x), where  and  are continuous functions on      

[a, b] such that (x) < (x), x  [a, b] then prove that  

  
S

fdxdy =   











 



b

a

)(

)(

fdy
x

x

 dx =   











 



b

a

)(

)(

fd
x

x

x dy. 7 

 (B) Evaluate   31)  z y   (

dydzd

x

x
 over the region V bounded by curves x = 0, y = 0, z 

= 0; x + y + z = 1. 7 
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2. (A) State and prove Duplication formula. 7 

 (B) Evaluate 

2

0

sin 3
8

x sec 2
1

xdx. 7 

     OR 

 (A) Prove that :  7 

  (i) Curl (Grad) = (0, 0, 0) 

  (ii) Div (Grad) = 2.  

 (B) If R = (x, y, z); r = | R | then prove that 2rm = m(m + 1)rm – 2. 7 

 

3. (A) State and prove Green’s Theorem. 7 

 (B) Evaluate (xdy + ydx) over the region by curve y = x2 and from points (0, 0) to (1, 1). 7 

OR 

 (A) Verify Divergence theorem of Gauss for 
S

(f · n)ds; where f = (x, y, z) and S is 

the surface of the sphere x2 + y2 + z2 = 1. 7 

 (B) Evaluate 
S

(f · n)ds; where f = (z, x, – 3y2z) and S is the surface of the cylinder  

x2 + y2 = 10, included in the first octant between z = 0 and z = 5. 7 
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4. (A) Derive Lagrange’s method to solve partial differential equation. 7 

 (B) Form the partial differential equation of  7 

  (i) F(x – z, x + y) = 0 

  (ii) z = ax2 + by2 

OR 

 (A) Show that z = ax + y/a + b is a complete integral of partial differential equation      

pq = 1 and find the particular integral corresponding to the sub-family b = a, also 

determine its singular solution; where p = 
x
z

 and q = 
y

z




. 7 

 (B) Find the General Solution of the partial differential equation.  7 

  y(x + z)p + (z2 – 2xz – x2)q = y(x – z), where p = 
x
z

 and q = 
y

z




. 

 

5. Give the answer in brief. (Any Seven). 14 

 (i) Evaluate  
1

0

2

0

(x + y)dxdy. 

 (ii) Write the transformation of 
S

f(x, y)dxdy into polar coordinates. 

 (iii) Evaluate  xydxdy over the region [0,1]  [x2, x]. 

 (iv) Find the value of  7   (1/2). 

 (v) If R = (x, y, z) then find div(R). 

 (vi) If  = x + y + z then obtain the value of | grad |. 
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 (vii) Write the statement of Stoke’s theorem. 

 (viii) Evaluate (x dy – y dx) along the path y = x from point (0, 0) to point (1, 1). 

 (ix) Obtain the area of the region R by Green’s theorem. 

 (x) Find the partial differential equation of z = ax + by; where a and b are the 

parameters. 

 (xi) Find the order and degree of the partial differential equation x2p + 2yq – x + y = 0. 

 (xii) Whether the partial differential equation p – q is linear ? (Yes / No) 

____________ 

 

 

 


