INTRODUCTION TO DIFFERENTIAL EQUATIONS, TEST 2
Sections 13-16, Fall 2002

Section meeting time Name

Instructions. You are allowed to use one 8 1/2 x 11 inch sheet of paper of notes. No
calculators, PDAs, computers, books, or cellular phones are allowed. Do not collaborate
in any way. In order to receive credit, your answers must be clear, legible, and coherent.

1. ( 5 points each) Fill in the blank with the letter corresponding to the best description.

Use
A = simple harmonic motion; B = overdamped; C = critically damped; D = underdamped;
E = resonance ; F = beating; G = transient plus harmonic steady-state.
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2. (25 points) Find all nonzero solutions and the corresponding values of A for the two-
point boundary-value problem X "1 9X'+AX = 0; (Hint: consider the cases A =1, A > 1,
and A < 1. X(ey= 0= X(V)
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3. (25 points) Solve
Ut = Ugs

u(0,t)=0 u(mt)=m
u(z,0) = z + 3sin 2z + 5sin10z.

You may use the fact that the problem u; = g, u(0,t) = 0 = u(L, t) has solutions of the
form uy, (z,t) = sin(nwz/L) exp(—[nn/L]t).
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