Math 305 Test 2 Spring 2018

Name:

ONLY NON GRAPHING CALCULATORS ALLOWED

1. [15 points] Find the general solution to each of the following.
a. y" +2y =0.

b. y" —y" — 5y’ — 3y = 0. Hint: r = 3 is a root.
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c. ¥ +2y +5y=0.
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2. [10 points] Find the general solution to y” + 2y’ +y = e*.
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3. [15 points| Find the general solution to y” +y = sint + cost.
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4. [20 points] Solve each of the initial value problems.
a. y" -y -2y =0,9(0)=9¢'(0) =1.

[2 -2 =0 ¢ 2t
s LA s by s

=27\ \[lU\" C\ :CL = \LE ad(ﬁ Aure
y/t)> L2+ IGE S 3c,=2
= | &3
5

y'(o)= = *2Le €a™
CtL =,
so ¢
= ==l 5 ot
)\/ = é—@ + TC
b. y" —y' =2y =t, y(0) =¢/(0) = 1.
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5. [10 points] A mass-spring system has mass m = 9, damping v = 36,
and spring constant k = 37. (Don’t worry about the units.) There is
no external forcing.

a. Write down the differential equation for this system.
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b. What is the general solution? -
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c. Is this system) under damped, pver damped or critically damped?
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6. [10 points| Consider y” —z%y +e®y = 0 with initial conditions y(0)
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and y'(0) = 2. Assume that the solution has a Taylor series
¢ 9) \ =\
@ TN £-= FE
y(z) = Zanfl? _Zy (0 Ao o\ \
= _ \/‘(D] g /Z-:&
Find the first five terms: ag, a1, az, a3, a4. A\ /H‘— |
j,,_‘f

R

-
\/“(U)* g = el = -l G * 2

(%7‘67> zﬂ\/’+xz7“-6 y €Y
y(a): G+t 0~ lyfo\-)yw) o f ===

2 <
i\/u«)x r2n B XK j




