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e No calculators or cell phones or other electronic devices allowed at any time.

e Read instructions carefully. Show all your reasoning and work for full credit unless indicated otherwise.



Math 3430-002 Exam 2 Fall 2019

1. (20 points) Short answer questions.

(a) Fill in the blanks:
Consider the ODE

ay" +by +cy=0, a,b,ceR, a#0. (0.1)
Suppose y; and ys are two solutions of (0.1) that are linearly M@WQZMZOD R.
Then a general solution y of this equation can be expressed as
n=C Y, (A) ¥ (o (ﬁb(%>

(b) Write the definition of the Wronskian of two functions f and g¢:

W(f,g) = JL 9
[
T

(c) Fill in the blanks (TWO ways to check if two functions are linearly independent):

Two functions f and g are linearly independent on an interval [ if their Wronskian
—

wér
W(f,q) 3}: 0 ’GO( SMN\(’/ , or if

f(/\\i C/CA)(A\ Foc so\ne co\mﬁ vJ/V <o

(d) Write the general solution of the following ODE
y" + 2y = 0. /&X
~ ( ~*L)F0 -1

(e) Write the general solution of the following ODE X Z >,
y' =2y + 5y = 0. >/(?<>§(}6 Los

B m AT oy
= EY
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2. (20 points) Consider the ODE

Yy =2y +y=f(x).

For each of f(z) below write the most educated guess for the trial y, (DO NOT solve

for the coefficients):

r\(lflf("‘_\—;o
(«r“/\Y\;O 2y
VCXj: C16%+ 2 RC

\/f;A

(a) f(x)

B fw=sne Y A sje 3 B eoSA

(d)  f(z) =et® + ¢ %35 /ﬁfX 6 T B@
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3. (20 points) Check directly from the definition if L defined below is a linear or a nonlin-

ear operator. You can use that derivatives of all orders are linear operators, and that

multiplication by a function is a linear operator.

L—xQd—2+(')2+1
7 da? '

Note, this means Ly = z%y" + vy + y.
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4. (20 points) Use the Laplace Transform Table to compute

(a) L2+ t%] = ;L v 1}
-, >
5 S

(b) LBt -1 =,

) _
- S
0 il = | Egzkgvg V- +4J
) L (5+)1*5‘l Oé [(s*/?a”*gj/

=4 ﬂm g | yé [ |

:6v cos 5T e Tsin 5t
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5. (20 points) Use the Laplace Transform to solve the following IVP.

v+y=ult—2), y0)=1

sy - yeo) \/ @425/5
= W ¢ s

e
b )
L A N " 1 s/ ’A,(s })3;4085
565%\> S S ) E;/} a5
Yoo oo < "
¢} < <

=t
\/(7H ¢, 1 K- 1> /(76/21) H@'hs Fle)
T nCh 3“3 -1 Fos)
:g;‘—)
fih)ee?
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