Mathematics 325 Exam I Namc:__?r. Gvow
Summer 2006

1.(20 pts.) Solve 3r%u_+2xu, =0 subject to the initial condition 1(x,0) = x* for all real x. Sketch the
region in the x¢—plane where the solution to this initial value problem is uniquely determined.
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2.(20 pts.) Find the general solution of u_+2u, +5u=2x-y inthe xy—plane.
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3.(20 pts.) Classify the type (hyperbolic, parabolic, elliptic) of the linear second order partial differential
equation u, —2u, +u, ~u =0 and find, if possible, its general solution in the xy - plane.
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4.(20 pts.) Write the solution of the initial value problem

u,—4u, =0 for —w<x<w 0<t<o,

u(x,0)=¢" and u,(x,0)=4+x for —w<x <o,
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5.(20 pts.) Consider heat flow in a long thin rod suspended horizontally in a large room with constant
ambient temperature 7,. On the sides of the rod, convective heat exchange takes place according to
Newton’s law of cooling - the velocity of the flow is proportional to the temperature difference. Heat is
conducted down the axis of the rod according to Fourier’s law - the velocity of the flow is proportional
to the temperature gradient. Derive the equation satisfied by the temperature #(x,#) at position x units
from the left end of the rod and at time ¢, neglecting the temperature variation on cross sections of the
rod. -
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