LAST NAME: L< g4y FIRST NAME: Quiz 8
MATH 602, Differential Equ?ftions Prof: Dr. Adam Larios
Notes, books, and calculators are not authorized. Show all your work in the blank space you are
given. Always justify your answer. Answers without adequate justification will not receive credit.

1. (3 points) Suppose that 9;p + 95(q(p)) = 0 on the domain [0, L], ¢ > 0, under the periodic
boundary conditions p(0,t) = p(L,t). Assuming that all the functions 1nv01ved are “nice”

(e.g., smooth and bounded) show that p(z,t) 1saconserved quantxty, that is, 7 fo z,t)dz =
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2. (6 points) Consider the followmg conservation equation:

if z <0,

Op + 0z(q O z € (—o0,00), t>0 p(z,0) = po(x) :={ T I

W= 0of—

where g(p) = p- (2 — 3p) (and p(z,t) is the conserved quantity).
(a) Given that the data produces a shock, find the speed of this shock.
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(b) Find the solution to the problem.
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3. Consider the conservation equation:

1 if x <0,
dp+0:(a(p) =0,  z€(~00,00), t>0  p(x,0) = po(x) :={ L
-1 ifz>0
L
where g(p) = p° + 3p. piCtare ook corrget ML Lo
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(a) (3 points) Draw a picture of the characteristic ines. (This requires calculation of the +he

hnes ) Make sure to clearly label the slopes. 1\
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4. (3 pomts) Is there a shock or an expansion wave here? Give a one-sentence justification of
your answer by referencing the characteristics. Find the equation of the location of the shock,
or the equations of the fan-wave expansion, depending on which one it is.
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