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• All types of electronic devices such as programmable calculators, smart watches or mobile
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Q:1 (30 points) Solve the wave equation

∂2u

∂t2
+ γu = c2

∂2u

∂x2
, 0 < x < π, 0 < t,

where γ > 0 is constant, subject to the boundary conditions

∂u(0, t)

∂x
=

∂u(π, t)

∂x
= 0, 0 < t,

and the initial conditions

u(x, 0) = 0,
∂u(x, 0)

∂t
= 1 + cos(x), 0 < x < π.
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Q:2 (10 points)Use D’Alembert formula to solve the following wave equation

c2uxx = utt, −∞ < x < ∞, t > 0,

subject to the initial conditions

u(x, 0) = cos(3x), ut(x, 0) = sin2(x), −∞ < x < ∞.
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Q:3 (30 points) Solve the heat equation

∂u

∂t
= a2

∂2u

∂x2
, 0 < x < π, 0 < t,

where

u(0, t) = 0, u(π, t) = β0, u(x, 0) = β0.
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Q:4 (30 points) Solve the Laplace equation

∂2u

∂x2
+

∂2u

∂y2
= 0, 0 < x < π, 0 < y < 1,

along with the boundary conditions

u(x, 1) = 1 + x,

ux(0, y) = ux(π, y) = 0, and uy(x, 0) = 0.
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