Tue, Apr 13, 2010 MATH 351 Midterm 2

Name: (print)

CSUN ID No. : M 7[/0)7(8 .

This exam includes 8 questions (the last one is a bonus). Please check that your copy has 9

pages. The duration of the exam is 1 hour 15 minutes.

Your scores: (do not enter answers here)

1 2 3 4 5 6 7 8 total

Important: The exam is closed books/notes. Graphing calculators are permitted. Show all

your work.

1. (5 points) Find a second order linear differential equation such that w, (t) = cos(51nt),
u(t) = sin(51Int) are two linearly independent solutions.
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2. (10 points)
(a) Formulate the conditions under which all solutions of the equation a(t)u” +b(t)u' +

c(t)u = 0 on the interval (¢;,t,) are given by

u(t) = C1uy (t) + Ccauo (t),

where w; (t), uy(t) are two arbitrary linearly independent solutions.
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(b) Consider the functions uy(t) = t3, us(t) = |t|*, and ug(t) = t. Show that they are
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(¢) Find a differential equation of the form a(t)u" + b(t)u’ + c(t)u = 0 such that u,(t) =

t%, ug(t) = [t|3, and u3(t) = ¢ are solutions for ¢ € (—=1,1). [Hint: A Cauchy-Euler
equation would do.]

f’ﬁ/ m=1,3 Sotu#rows ),
an_'¢)(7ﬁ—3): 77((77'\-—7) -37’1. +}
%27 _ 3'5%/'#3@ = O

3 .
-+ < > G Aron O
2%, (¢) = 2/ g - ETE

.3 o (o2
7, <° e’ on (-1,0).

«S}h ce U (—4) /X Contrm uou:c } 5747%(76154 a dte

J

SE D @ spllFiomn e f-z/fj.

(d) Which of the conditions of part (a) are not satisfied by the differential equation in
part (c)?
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3. (8 points) Solve the initial-value problem

v +2u +u=2e"" u0)=1, (0)=2.
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4. (10 points) Find all values of ) for which the boundary-value problem

=X, O<z<n
W(0) =0, u(r)=0
has nontrivial solutions, and determine those solutions.
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5. (10 points) Find the general solution of zy" 42/ —zy = 0 (z > 0) given that y;(z) = <
is a particular solution.
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6. (10 points) Use the power series method to find the first three terms of two linearly
independent solutions to u” + tu’ + tu = 0 valid near ¢ = 0.
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7. (10 points) An LC circuit contains a capacitor with C' = 0.25 and an inductor with
L =1 connected in series with a 10V battery. Find the current I t)=4q@) fort >0
if at time ¢ = 0 both the current and the charge q(t) are zero. Sketch the graph of the
function I(t). [Reminder: the voltage drop on a capacitor is Vg = ¢ and the voltage

drop on an inductor is Vz = LI’
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8. (bonus: 10 points) Solve the Cauchy-Euler equation t?u” — 3tu’ + 3u = t%
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