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Mathematics 325 Exam I Name:wm_”
Summer 2012

1.(25 pts) Classify the type (elliptic, parabolic, hyperbolic) of
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and find the general solution, if possible, in the xy —plane.
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2.(25 pts.) (a) Find the general solution of (1+A)21 +u,=0.

(b) What is the largest region in the xy —plane in which the solution to the equation in (a) is valid?
(c) Sketch some of the clm acteristic curves of the equation in ().
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3.(25 pts.) (a) (Diffusion-in-the-presence-of-gravity) In the absence of diffusion, some particles
suspended in a liquid medium would travel downward at the constant rate ¥ >0 due to gravity. Taking
into account diffusion, derive the equation of motion governing the concentration of the particles.
(Hints: Assume homogeneity in the horizontal directions x and y, and let the z —axis point upward.
Recall that diffusing particles move from regions of higher concentration to regions of lower
concentration, and the rate of motion is proportional to the gradient of the concentration.)

(b) Find the boundary condition on an impermeable plane at z=a for the diffusion-in-the-presence-

of-gravity process in part (a). (18 tatal pts
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4.(25 pts.) Consider the undamped vibrations of an infinite string modeled by
pu, —Tu, =0 for —w<x<eo, 0<f<oo,
u(x,0)=p(x) and u (x,0)=p(x) for —w<x<ow,
where the mass density p and the tension 7" are positive constants and the initial position @ and the

initial velocity  are C* and C' functions, respectively, of a single real variable.

@ If p=T, p(x)= e, and wix)= 2xe™ , use d'Alembert's formula to show that the motion of the

string consists solely of a wave traveling to the right along the x— axis. Sketch profiles of the motion at
the instants 1 =0, 1, and 2.

(b) For general p, T, @, and y, what nontrivial relation will guarantee that the motion of the string

consists solely of'a wave traveling to the right along the x — axis? Show that your relation accomplishes
this.
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