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

1.1. (10+14=24pts) Find the general solutions for the following systems.
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2.1. (12+4=16pts) Solve the initial value problem Z'=| 1 3 0|& with Z(0) = 0
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2.2. (6pts) Some phase plane solutions for a 2x2 system &’ = AZ are given below.

Describe the 01&,011\!‘1,11105 and eigenvectors of A.

By & B A,> 0D
15 1 I 12
[ -
- | 3
et e—?t t
2.3. (3+3=6pts) Consider the vector functions #= |—e¥|, T=| e |, W= 0
0 0 sin(t)

(A) Is it possible for {'&', U, QB'} to be a complete set of fundamental solutions for a 3x3 system
= P& where P = P(t) is a continuous matrix valued function on R? Explain.
(Hint: Could these solutions solve initial value pr().]lghlems at all tp e R?)
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(B) Could {@, ¥} be a complete set of fundamental solutions for some 3x3 system &’ = PZ?

Explain.  No  He dimensioy, o:& e S'UPPO‘@-{ o be 3



Name: 1D:

3.1. (3x3=9pts) Find the general solution for the following linear constant coefficient equations.
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(C) A constant coefficient, linear, homogeneous differential equation has the characteristic equation
r(r? — 6r + 25)% = 0. What is the general solution to the differential equation? c;(A)f:)-‘ 0, 3%y, j
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3.2. (6+2=8pts) The following parts are about the nonhomogeneous diff. eqn. y” — 6y’ + 9y = 2¢%.

(A) Find a particular solution Y}, to the differential equation using variation of parameters.
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(B) Write the general solution to the differential equation.
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4.1. (8+6=14pts) The following parts are both about undetermined coefficients.

(A) Find a particular solution to " + ¢" + ¥ + y = 2e™" + 4t using undetermined coefficients.
(Hint: The characteristic equation is (r + 1)(r> +1) = 0.)

$=C et yo cal 4t M= tAE +BL+C
T Nz —A4et At 4B, b= Atet_gact
N = —adet 13aets
~ALEY pALET A %ﬂ_ﬁﬂ%/’*é{ r3Aet -Q\A(f‘*;LAeﬂﬂ_ BL4Bi( =
=2e 19t o &Aé:{?--]—el‘d—B-i-C -9t vrul =>

A=1, p=Y ,C=-B="Y4 Lt &

N = et rudoy % o peqel sobukon,

(B) A homogeneous equation y™ + a; 3" + -+ + a,_1 ¥ + a, ¥y = 0 has fundamental solutions
1, t, t2, €*, sin(4t), cos(4t), tsin(4t), tcos(4t).
(i) What is n (the order of the differential equation)?
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(i) What is the form of the particular solution ¥, used to solve
Y™+ a1y™ D+ fa, gy Fagy = tPe® + cos(5t) + t2eb sin(7t)
in the method of undetermined coeflicients?
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5.1. (7+8=10pts) The following parts are about the differential equation #*y” — 2ty" + 2y’ = 0.

(A) Convert the third order differential equation into a first order linear 3x3 system.
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(B) The general solution to the third order differential equation is y = ¢; + ¢z 2 + c3 t°.
What is the general solution to the 3x3 system from (A)?

x'zt] e, + Cz--l’z+ C__L-t.‘3

X, | t? +1
*y = %' Cor At + C3'3rz Xt F & : W B 7:: t S &i‘]
X3

e
Xy “a C T + CS'G,‘;

}]

L

N

—

T ——
5.2. (7pts) The following second order differential equation becomes linear, constant coefficient after
substituting y = tu.

2y -2ty + (#*+2dy=0 (t#0)

Substitute y = tu and solve for u. Write the solution function y.
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