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Attempt any three questions. 3×20=60

1. (a) Find the integral surface passing through the curve 2 2 1, 2y z x z     and

corresponding to the PDE 4 2yzp q y   . 10

(b) (i) Find PDE corresponding to the equation  2 2z xy f x y   , f being an arbitrary
function.

(ii) Find the PDE of the family of right circular cone whose axis coincides with z axis.
5+5

Question Paper

VIDYASAGAR UNIVERSITY



2. (a) Reduce the PDE
2 2
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 to

2

0z
u v



 
 by u x ct  , v x ct  . 10

(b) (i) Solve the PDE by Lagrange’s method  2 2 2py qx xyz x y   . 5

(ii) Solve the PDE  1 21px qy z pq   . 5

3. (a) Solve the following one dimensional heat equation
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2 0, 0 , 0T Tk x l t
t x
 
    

 

Subject to the condition

(i)    , 0 , 0T x f x l x x l    

(ii)    0, , 0, 0T t T l t t  

(iii)  ,T x t    as t .

Hence evaluate  lim ,
t

T x t


.

where k is a constant. 15

(b) Find the general solution of the PDE      n n n n n nx y z p y z x q z x y     . 5

4. (a) Find the solution of the following two-dimensional Laplace Equation at any interior of

the rectangle 0 , 0x a y b    ,
2 2

2 2 0
x y
   
 

  , subject to the boundary conditions

   0, , 0, 0x yy a y y b     

and  , 0 0y x  ;    , , 0y x b f x x a    . 15



(b) Find the complete integral of the PDE 2 z zz xy
x y
 

 

, by Charpit’s method. 5

5. (a) Solve the following equation for a string of finite length 9 0, 0 2, 0tt xxu u x t     .

Subject to the boundary conditions        0, 0, 0, 2, 2, 0, 0t tu t u t u t u t t    

and the initial condition    , 0 , , 0 0, 0 2tu x x u x x    . 15

(b) The general solution of the equation  2 2 22 x yD DD D u e     . 5

6. (a) Solve the one dimensional wave equation of infinite string

2 0, 0 , 0tt xxu c u x t     

subuject to the initial coditions    , 0 ,u x f x    , 0 , 0tu x g x x   and the

boundary condition  0, 0, 0u t t  . 15

(b) Find the P.I of the equation    2 tanD D z x y   . 5

_____________


