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Application of partial differential equations
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@ Two Dimensional Heat Equation (Laplace Equation)

™ (i) Two Dimensional Heat Equation
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(ii) Two Dimensional Heat Equation in steady state (Laplace Equation)
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Solution of Laplace equation in two dimension by using Separation of Variables Method.
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Put these valua e
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é\? Q. 1: A rectangular plate with insulated surfacgs is 8 cm wide and so long compared to its width that it may @
T be considered infinite in length without introducing an appreciable error. If the temperature along one short ™

edgey =0isgivenby u (x,0) = 100 sin %, 0 < x < 8 while the two long edges x = 0 and x = 8 as well

as the other short edge are kept at 0 ° C, show that the steady state temperature at any point of the plate is

given by u(x, y) = 100 e-ns_y sin =, —
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Topic : Two Dimensional Heat Equation (Laplace Equation)
Part-1

0.1. Solve temperature distribution in a bar of length 7 which is perfectly insulated atends x = 0and x = is

governed by partial differential equation

az aZ & & e
a_xlzl + 6_)': = 0,0 <x <m0 <y < m, which satisfies the conditions:

u(0,y) = u(m, y) = u(x, m) = 0 and u(x, 0) = sin’x (U.K.T.U. 2011)
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