MATH 6171 Test III Fall 2001
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Show the details of your work !!

1. Are the following functions even, odd or neither odd nor even?

(a) xsin’x;

(b) |f(x)|, where f(x) is any odd function defined for all z;

(¢) |f(z)|, where f(x) is any function defined for all z;

(d) g(x) + g(—x), g(x) is any function defined for all z.



2.

(a) Represent the following periodic function of period p = 27 by the
Fourier series:
fle)=lz|, —nm<z<m.

(b) Using the Fourier series you get, find the value of the following

series
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3. Laplace’s equation in spherical coordinates is
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u is a solution of this equation and depends on r only. Show that u
must be in the form .
u=-+k,
r

where ¢ and k are constants.



(a) For f(t) = t3, solve the following problem by the Laplace trans-

form
gz +w2?; — 0, u(2,0)=0, u(0.t) = f(t), >0, t>0.

(b) For f(t) = et solve the problem given in (a).



(a) Find the solutions of the equation z(y')*+ 2yy’ = 0 and show that
the solutions can be written as y = constant and x?y = constant.

(b) Let v = y, z = 2%y and U(v,2) = U(v(z,y),2(z,y)) = u(z,y).
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6. Solve the problem
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uz(0,t) = u, (L, t) =0, t>0,

u(z,0) = f(x), 0<z<L

by the method of separating variables.



