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3. Wave Equation (8 Points)
Let ¢ > 0. Consider the following initial value problem:

ty = ('Zu.,y =) zeRt>0
u(z,0) =e*sin’(z)+ 2 z€R
uy(z,0) = ze "'2/3[)<) z €R.

a) Use D’Alembert’s formula to find the solution u(z,t) of (2).
b) For a fixed a € R, determine the limit

lim u(a,t).
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2. Wave Equation (7 Points)
Let u(x,t) be the solution of the following initial value problem
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a) Find u(1,1) by using D’Alambert’s formula.

b) Find 'Iim u(1,t).

U(xt) = —;— [ ¥(x-\c£)+¥( x—cé)]+ 5’2— fs(s)o?s
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1.MC?7 [3 Points] Wave equation with D’Alembert solution.

Consider the following wave equation:

Uy = CUpe, TER, >0,
.F(k) = Su(z,0) =€, zeR,
3(\.:) = (w(z,0)=0, =zeR.

Find the value of the solution u at position x = 0, i.e. u(0,1)

(A) u(0,t) = cos(2ct). K+t
(B) u(0,t) = sin(2ct). % [ ‘?’(X'\ C‘l;) + 2_( % - C'l:) ] 4 5/1& J\s(s)oes
(C) u(0,t) = sinh(2ct). et
(D) u(0,t) = cosh(2ct).
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