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Midterm 2— Math 304 (4/1/10)
SHOW ALL RELEVANT WORK!!!
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1. (16pts) Let f(z) =L —z for —L < z < L and f(z +2L) = f(z).
6 (a) find a formula for f(z) in the interval —3L < z < —2L;
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1, O<z<m,

2, m<zx<2m.

(a) Sketch the graphs of its even and odd extensions of 4.
(b) Find its cosine series.

2. (18pts) Let f(z) = {
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3. (18pts) Determine whether the method of separation of variables can be used to replace
the given partial differential equation by a pair of ordinary differential equations. If so, find
the equations.
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4. (17pts) Consider the conduction of heat in a rod 10 ¢cm in length. Suppose that o = 4.
Find the temperature u(z,t) at the middle of the rod if the initial temperature distribution
in the rod is given by

ula 0):{ 0, 0<z<5
’ 10, 5<zr<10

and if the temperature at ends is given by

w(0,t) =0 and u(10,¢) = 10.
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5. (17pts) Consider an elastic string of length 10 whose ends are held fixed. The string is

set in motion from its equilibrium position with an initial velocity us(z,0) = 1. Let a = 1
find the displacement u(z,t).
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6. (10pts) Using the method of separation of variables to find the solution of Laplace’s
equation, uz; + Uy = 0, in the rectangle 0 < z < a, 0 < y < b, also satisfying the boundary

conditions
u(z,0) =0, u(z,b) =0, 0<z<a,

uw(0,9) =0, u(a,y)=f(y), 0<y<b
\ il i )
W, A w XaYwg)y X YAX{ =0 = =
J

Xa?_‘_ G—X.: ()) Xw\: 0
| AT\ <
i = - (AT . o

{ Y'“ &\/ _ - n ( b ) @6&'\\/ AN A%Y net Z/
V=Y ST .

U Al
X A0 X q B -
{ X“: v(: % X :CnQ\D “\’&he &”\‘Q LA""&V\:O
(ey)y=
n

Y WY
fon- 2 el )




6f 58 47 37 2] 17
b¢ 1% H 37

67 ¢ 7z

6%

6%

51




