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Please draw a around your answers. No calculators, cell-phones, notes, ete. allowed.

1A.(4pts) Convert the following system of differential equations to a matrix differential equation
of the form x’ = P(£)x + g(t): '
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1B.(6+6pts) Write the general solution to x’ = Ax where A is 1 0 9
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2A.(6-+2pts) Match the following phas
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2B.(10pts) Find the general solution Fo X = [ml O} X+ [Cos (t)} . To find a particular solution,
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3(14pts) Find the general solutionto x'= |1 2 ¢|x
3 1 2
{The eigenvalues of the matrix above are A = 2,2, 2

H ‘)

[—39 -7 P a@m*;‘ Z @
} [ % - 7 ‘:i & 2 o 2 1 WL’@”{Q A o f 2 D '
Dres R A
L v, e )

S T
¢ 5
Lt e = r ool = Vra
i 3 = : L
J - ; S BRI E Vy u

¥ e al ; &2

4 i -

k!\@’?\}.a's'{' Y g Eft”‘“.g"' e & PP . ¥ li
i ‘ 42 &y }' " ; \[l‘; ’
% P v, P

=3 MNoeT FreEuli g‘%&@&ﬁ\i‘&ﬁ“’f’e}*ﬁii%

UL b G | GeNERAL SoruTi oN
\

: | o 3 0 A@ .tr
& ey & “k i )( Cy 9] +C9, :} 62%.!. \_@E ‘té
‘~ o J .
= %0
. (A~2b£% = +e ,Fj 2, Tlﬁ“ 0 iﬁzg
o o alo 1 o] o V12 5
goojo|=> n=e
¢ f ol 2y iy =4 P VaTd

W

TR
e e e A i g DT i fer A O AT o
\

e [ !
woo Lo i 07
Led 4 ' -

k v S g S %;; o . u’ -

g 'i:? * = ~ i o, i = f \me % B 3
s ey i i Toe -
Lo oo 1] XA T Y P e ‘f
- . sl T - .
Py s ie] 33, 42,70 [ X T ST g
{ % i Ol L
==z 5 w3 %E Can
s A - i

T = Leel i L3



4. (6+6+6pts) This problem has three unrelated parts.
(A) Write the general solutions to the following homogeneous differential equations.

Dy -2y -8y =0
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(B) Write the general solution to the 10 order homogeneous differential equation
Y1 — dy® + 4y® — 20y + 50O — 28y 4 92y — 1241 4 45y =
(Hint: The characteristic polynomial factors as  r?(r? + 2r + 5)(r — 9)*(r + §)2(r — 3)2))
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(C) Write a constant coefficient, linear homogeneous differential equation of lowest order which
is satisfied by  y{t) = 2 - 3te®.
{Do not find the initial values which make this the solution.)
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5.(2+8+8pts) Given the differential equation %y —z(x +2)y' + (z+2)y =0 (for z >,
(A) Verify that  y1(z) = ze®  is a solution.
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(C) Find the general solution to the nonhomogeneous differential equation "
5'323/” z(z + 2y + (x+ 2y =25° (for z >). ‘
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6.(12+4pts) The following parts are about the method of undetermined coefficients.
(A) Solve 3" — 2y — 3y = 5¢* — 3te® with 4{0) = 1 and ¢/(0) = ~1.
(Use the method of undetermmed coefficients.)
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) Give the Yorm Tor the particular solution Y used in the method of undetermined coefficients

to solve i
y® — 5y 4 127 — 16y + 12 — 4y = & — tsin(t) + tef cos(f)

if 3% — 5y} 4 129" — 16" + 12 — 4y = 0 has fundamental solutions
yr=¢'cos(t). y2=csin(t), yy=te'cos(t), ya=te'sin(t), g5 =
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