MATH 3150-1, MIDTERM EXAM 1
SEPTEMBER 24 2008

CoLVUTIONS
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Problem 1 (25 pts) Consider the 2—periodic function

f(z) = l+z if-1<z<0
T l1-z ifo<z<1

(a) Sketch f(z) for z € [-1,3]. Carefully label your axis.
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(b) Is f continuous? Piecewise continuous? Piecewise smooth? 4 L B\
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(c) Find the Founer series of J. (Hint: Use 1ntegrat10n by parts)
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Problem 2 (15 pts) Decide whether the following partial differential equations are linear
or non-linear and if linear, whether they are homogeneous or non-homogeneous. Determine
. the order of the differential equation. :
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Problem 3 (25 pts) Consider the function f(z) defined on [0, 1] by
f(:z)-——-{z 1f0$a;51/2

1-z ifl/2<z<1 - 1 .
(a) Sketch the odd and even 2—periodic extensions of f(z). Carefully label your axis.
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(b) Calculate the sme series expansion of f(z).

Hint: f(z) = Z -(-(-2—15—:—11)—5-2- sin((2k +1)rz), for z € [0, 1]. Use integration by parts
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(c) Solve the one dimensional wave equation .
Uy = QUgy, z€(0,1),t>0

uw(0,t) =u(L,£) =0, ¢>0
u(z,0) = f(a:), ; z €[0,1]
uy(z,0) = ze€ [0 1]
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(d) Solve the one dimensional wave equa,tion"’*"‘ﬁ :

" Uy = 4y, TE€ (0,‘1),t >0
J u(0,t) =u(l,t)=0, t>0
u(z,0) =0, z €10,1]

w(z0) =), ze0]
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Problem 4 (25 pts) Consider the one dimensional wave equation
‘ Uy = Usy, z€(0,1),t>0
u(0,t) =u(1,t) =0, t>0
u(z,0) = sin(rz), “z € (0,1)
u(z,0) =0, z € (0,1)

(a) Solve this differential equation using Fourier seties. N -
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(b) Solve this differential equation using D’A :?sm t’s. method.
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(c) Show that the solutions from (a) and (b) ax;s equal.
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Problem 5 (15 pts) Solve the heat equation

Uy = Ugg, z€(0,1),t>0
u(0,t) =u(1,t)=0, t>0 ‘
u(z,0) = f(z), defined as in Problem 3 for z € [0, 1].
(e Rese: T
. co . 1
i b A nTRL oxp (-G tJ
M) = o T

it bn dofmad ao i probln S5

/o




