MAP 2302 (Differential Equations) — A~ Scdes
TEST 2, Friday April 1, 2016

Name: PID:

Remember that no documents or calculators are allowed during the test. You must show all your
work to deserve the full credit assigned to any question. 4 pages.

1.[10] a) Show that the two functions cosz and z cosz are linearly independent on the interval (0, 1).
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b) Given that 8,-4,-4,-31,31,0,5-2i,5-+2i,5-2i,5-+21,6-71,6+71 are the roots of the auxiliary equation corresponding
to some 12th-order homogeneous linear differential equation with constant coefficients, write down the general

solution of the differential equation.
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2. [10] Solve the differential equation: 4" — 2y —  — 0.
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3. [20] Solve the Cauchy-Euler equation: z%y"” — zy/ + 5y = 151nz,

Sef x = eb , £z lex,
AY_ oy A

LY

odY
JE

P

Q‘Zy al (‘I—(c)/y)

T g
LAY A dE
yt dt TdEr dx
- L A9, L 0("5
- SF T 3

')( L

P

=

A9 v
dE dt
A
T dt*

D-

forpen

_ A 5y = 5L
dt

Oy

2 AY 5 Y= (s A
Els

A%
d(.z

zc.—f/ﬁ' Sy =0

dex. =gan [ pat -

(=120 (et i)
N \"’“2\ J

Me Mo of wa@mwuﬁx Coaffpcants)

Qék o PQ\/‘H(&JG\ Vv S‘@ju
Vaﬂ) ~ A“Pgt , A,g:w\ml-wj;
S = B %

.

Y

(‘)
_,'L‘j;) «&5Yp =
5A—2B% O —n A= 28 =
S5R= — B3=2

. — 2+ 6
(3/”“" . 5

X = € G (2x) +G

2R +5A+SRE

3“%):,1-5_

e

1+

So oY _
F=

.giré_:{(( i'§

z > 0.

Al _
dx T

L
i

AY
=5

- Co 0(% Z_'(;g—- Dc’ﬂ(zy

d,{;—"« dt

A

2 tS =e @“‘“(>+~‘f =

)3
_ (¢, Séa(2® ceperat))e
= (< §€’w(z,@ux)*c2(‘*"°(2£“‘))x

C&wf‘w-'b'

y =

C“ yCa =™

— ¢t
6 — A= /5

Ce (X)) ¥ §/ZA3C+‘§T



4. [20] Use the variation of parameters method to solve the differential equation:
(cos® z)y” +2(sin z cos )y + (sin® z + 1)y = 2 cos® z, given that y(z) = cosz and y2(z) = z cosz are linearly
independent solutions of the corresponding homogeneous equation.
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[25] a) Use the definition of the Laplace transform to find the Laplace transf;g\m of f(t) = sin(2t)
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b) Use the properties of Laplace transform to find the following Laplace transforms (Show all your work):
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