Mathematics 325 Exam I Name: Dv. Grow
Summer 2001

7~ 1.(16 pts.) For each of the following equations, state the order and
tell whether it is nonlinear, linear inhomogeneous, or linear

homogeneous. In the case of a nonlinear equation, circle the term(s)
which make it nonlinear.
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2.(16 pte.) Find the solution to But + Eux = Q in the xt-plane which

satisfies the auxiliary condition u(%,O) = sin({x) for -wm < x < w. Sketch
some characteristic curves of the pde.
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3.(16 pts.) Find the solution to tut - oxu = O in the xt—-plane which

satisfies the auxiliary condition ul(x,x) = xb for —o < x < w. Sketch
“gome characteristic curves of the pde.

Ext).Vuw -‘Xu. +‘tu =0 = ')% w=o0 . Thus w=wlxt) o0 conatant

%wmwmm,ﬁ,wb €X€J,ix.hmss%
= i— = '—-'-Ax =2 )l = -du|x)+c = buxt| =c
mrk e k(k&m&c%%%))%w%am
ule,t) = u(x, .t;) £ u(,k) =F(R).
%w #««W pobdion io w(xt)=F(x¢) Wﬂ)u.fd;;a,cl‘#,‘mc;&o;bg
| varialile . )ré~u(xx)~‘F(><x) =£*) = }(*):*3.

t .
3
77‘%76'0 %WWW An \ ulxt) = (x'b) . 1‘&‘"—“—
Jde=1
NE
4.(18 pts.) Classify the following pde as hyperbolic, elliptic,
parabolic, or none o{ these. Find the general solution in the xt-plane,
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5.(17 pts.) Find the solution to

Upe ~ qux =0 in —0o ¢ x < 0wy O < t < o,
~satisfying
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Sketch profiles of the solution at the instants t = 1’-3& and 3.
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&.(17 pts.) A homogeneous solid material occupying the region

D = { (x,y,2) : xa + y8 + zE < 100 ?

~~ is completely insulated. The initial temperature at each point in D is
five times its distance from the center of D.

(a) Write (without proof) the partial differential equation and
initial/boundary conditions that completely govern the temperature
u(x,y,z,t) at position (x,y,z) in D and time t =2 O.

(b) Use Gauss' divergence theorem to help show that the heat energy

H(t) = J]]tpu(x,y,z,t)dxdydz

D
of the material in D at time t is actually a constant function of time.
(Here c and p denote the (constant) specific heat and density,
respectively, of the material in D.)

(c) Compute the (constant) steady-state temperature that the material
in D reaches after a long time.
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