v Engineering Mathematics

UNIT : Application of Partial Differential Equation and Fourier Transform

Today’s Target

» | Method of Separation of Variables (When Boundary conditions are given)
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GW Method of Separation of Variables GW

» In this method, we assume the solution of the given PDE as the product of two functions.

» Each function is the function of one variable only.

» So two ordinary differential equations are formed.
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Q.1:- Solve the partial differential equation : 2 :_: +3 g—: +5z=0; z(0, y)=(2e™” /by the method of separation of
variables. (AKTU-2017)
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@ Q.2:- Solve by method of separation of variables 3—': = % —2u: u(x, 0) = 10e-* — 6e~4*
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“g:@- Q.3. Solve by :nethod of separation ofvariablesg—z+$= 0; z(x, 0)=0, z(x, 1) =0, z(0, y) =4sin3y @
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~ Topic: Method of Separation of Variables (\When Boundary conditions are given)

() .1 Solve by the method of separation of variables 3 ‘;—: + 2 g—: =0; u(x, 0) =4e™* (AKTU-2017)

Ans. u(x, y) = 4e~*+3y/2
() .2 Solve by the method of separation of variables 4 z—: + g—: =3u; u(0, y) =4e? —e™> [(AKTU-2022)

Ans.u(x, y) = 4e* XY — e2x-5Y

2
() .3 Use the method of separation of variables to solve the equation = % given thatv = 0 whent -

ax?
waswellasv=0atx=0and x =L (GBTU-2013)

Ans.u(x, y) = (cq cos px + c; sin px)c3e‘(Pz+2)y

0 .4 Solve the P.D.E. by separation of variables method u,, =u,+2u, u(0, y) = 0,% u(0, y)=1+e%.

(GBTU-2013)
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