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(a) Find the general solution for 1-3 and a particular solution for 4-6.
(b) Determine the stability of the origin.
(c) Find a fundamental matrix for 1-3.

1. ¥= (1 —-1>x Yoo X' = (4 ~7>x, x(0) = (2)

5 3
4 =2 _-
" = ; gl ; ) 3

2. ¥ (g _4):{ 5. X = _g i X, X(O)_-:(__l)

3 1 2 2
) 2 3 9

3. x' = X ) _

B ex=(0 2 o=(()
4 2

©

For each of the following systems:

(a) Find the general solution.

(b) Find a fundamental matrix for the system.

(¢) Determine the stability of the origin (stable, asymptotically stable or unstable)
(d) Sketch the phase portrait of the system.

 =x-2, y =3z—6y.
t =—x+2, v =-3z+6y.
=2z -4y, Yy =z+2y.

* Ineach of Problems | through 4-find the general solution of the given
system of equations.

2
. 2 *—1 E,’r @ l: l 1 14
L= () 2l (%)
2 =5 —Cost 4 -2 13 )
. e 4, & i ' ’ i > 0
2 x=(0 () 4 =6 ()



D+ Ineachof Problems 1 through 10, find the general solution of the given
differential equation.
1. y!/ _ 2},; —3y = Je

2. y'—y —2y = -2t +4t
3. ¥ +y —6y =12 + 127
4 ' -2y —3y=-3te”’
5. y"+2y =3+ 4sin(2t)
6. y'+2y +y=2"
7. y" 4y =3sin(2t) + £ cos(2t)
8. u"’%—wgu =cos(wt), w? #wé’
9. u'+ wgu = cos(wgt)
10. y”"+y +4y =2sinht Hint: sinht = (e —e™")/2

E- . Ineach of Problems 1! through 15, find the solution of the given initial
value problem.
11, y'+y =2y=2t, y(0)=0, y(0)=1
12, y'+4y=1>+3¢, y(0) =0, y'(0)=2
13, Yy =2y +y=te+4, y0) =1, y(0) =1
14, y"+4y =3sin(2t), y(0) =2, y'(0) =-1

15. }-‘” +- 2}*”’ + Sy = 4e~tcos(2t), y(0) =1, ¥(0) = 0

T. Ineach of the following forced equations determine a suitable form for the
particular solution that solves the equation.

y+ 3y = 2t% 4+ t2e73 £ sin(3t)

y" — 5y + 6y = e cos(2t) + €% (3t +4) sint

¥+ 2y +2y =3¢~ +2e7" cost + de't*sint

y' + 4y = t* sin(2t) + (6t + 7) cos(2t)

¥ 43y 42y = &'(12 + 1) sin(2r) + 3e™" cost + 4¢’
y" 4+ 2y’ + 5y = 3te™ cos(2t) — 2te”' cost



|« Does the solution to this equation show
oscillations?

unie{'dm;a ML 3‘;2'!‘4—-51*@ 0, 5 tweo distinet

(a) Yes. \ veall vogte
[y Mo !

OVW aamP C_J

The motion D’F a mass cn aspring followsthe 5 + An oscillator is modeled by mx”+bx"+kx = 0. If
:quaﬁondm ’T FRX= - . we increase the parameter k slightly, what
ynere tie disp a(:dment of the mass is given by %t happens to the period of uscillation?
Which of the following would result in the highest pp s :
A. The period gets larger

frequency motion?
KmG M=2 G P —J lf; ' he period gets smaller

B. K=d, M-'d““"""'? . C. The perlod stays the same

€. K=2, M=6 \ —

D, K=8, M=6 ° (;:J‘H‘m—b" .‘nmmck-;(sT
E. All have the same frequency 2Zwm

Ty

3+ Anoscillator is modeled by mx”+bx'+kx =0 & Which of the following equations has solutic

|£ we increase the parameter b slightly, what exhibiting resonance:
happens to the pericd of oscillation? _ A v+ 2y =10 ms@ - w, »/: Wy
The period gets larger \/__ 5 , .y” +4y = 8 cos(2t) _ w, f— 2
B. The period gets smaller = C. ¥ + 2y =6 cos{4t)
- . : ,=‘V—-I-Jb w,:\/—i—
C. The period stays the same e D. All of the above

3 E. Nane of the ahove
P m‘ mo(eau b Eabm'e

f; deereasen —» T= 2n wmCreale,

o ~ -

L« An oscillator is modeled by mx"+bx'+kx = 0. I
we increase the parameter m slightly, what
happens to the period of osclllation?

i ?,C Solutions of y'*+100y = 2 cos{w)) displa
he period gets larger resonance when: \ @ P

B. The period gets smaller A, w = 10,000 w, =Yoo =10

C. The period stays the same w =10

‘/___,_.._.,—-u- CCow=9
K — b’- . AE v
‘1’9 - i_':___.,..m mceease | D A‘!E of the above
2wt (g Jeor E. Nane of the ahove

T - 21 \nCreate



(. Determine (he general solution of
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H . The functions plotted below are solutions to which of
the following differential equations?
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?_ .
| regihe—B+B—> ~ 0 .
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o) 53 + 2 + dy = 3¢ 0
—{e3=4 ii +2% + 4y = sin 2y

—(«dﬁ—‘fm—%+'2§§+4y = 22%+ 3z — 4
{e) None of the above K
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