Math 251, Spring 2005, TEST 2 Answers:
“= 1. Consider the differential equation (10 pis}

¥ 4 p@)y +alt)y =g,

the initial conditions
Yto) =yo and Y (to) = Yo

and an open interval
I et =l

which contains t,. on which p, ¢, and g are continuous.

(a) F There are infinitely many solutions to the differential equation which satisfy the mitial
conditions. False, there are infinitely many solutions to the diff eq but a unique solution to
the initial value problem.

(b) F  Ify, =), =0, then the only solution to the initial value problem is ¢ (t) = 0. False, 0 is not
even a solution unless g(7) = 0.

(c) FIfg(t) =0,and y and y, are both solutions of the differential equation then so is ¢ (¢} =
y1(1+yz). This is a False Statement because y; - ¥ is not necessarily a solution.

(d) T  Ifg(t)=0,andy and y; are both solutions of the differential equation such that W [y1, 2| =
] att = 1,, then y; and y; are linearly independent on I. True.

(&) F Ifglt)= 12 and y; and y; are solutions to the differential equation, then ¢ (1) = y1 +y2 18
also a solution. False. If g(z) = 0, then the implication would hold true but that is not the
— case here.

2. For each differential equation, circle all solutions. (15 pts)

(a) y”'—ﬁ-_Zyi_—L—y = (: Note y; =7 and y» = 2. S —
u)=c’ O n@)=¢ 6=t Qa’-ﬂ{}jth +4)e™ _(_9s(t) =0

(b) ¥/ +4y = 0:Notey, = landy, =e ™. | i

n =1 CBO=D O=-coE) G =244eD )=t
(c) y' =4+ 5y =0Note: # —dr+5=0forr=2+i—}y1 = e cost and y, = e sint.

1 (t) = € cos2t @f &E}sr (1) = ¥ cos2t d4(t) = € cost s(t) =e¥

e

1. Find a second linearly independent solution by “reduction of order” (20 pts)
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4. Determine the form of the particular solution, Y. (20 pts)

o 3 P -3t =
(@) '+ 5 +6y =3¢ " S Vse i‘fﬁf_ S N (a%i:}* 4,t *ﬁg)f
{b} yﬂ' 1_ 5};; ‘l' 6}r=€—3f i i =T h’: = H lLﬁ--‘-sﬁ
’ dy = —2 L = =
+4y = cos(3t : -
) o s Cos 3t kfﬂ"'f"”u}t E-‘ a'q{asﬂ; —tg-jh: 3¢
5. Use the method of undetermined coefficients to find a particular solution Y of the given nonhomogencous

b

equation. Q-2 = (Tx3)r) (10 pts)
ezt Y= Ae™t Y+ 2y =3y = 10€%. T ’f*___
Y- k™ Uaedby Uagtt 30, 102 (}ﬁ:ﬁ‘;da}f /
j’,?“u’?da* L SERe JO e R
A= a
6. Consider the differential equation (15 pts)
y'—4y=0
(a) Find the general solution to the differential equatmn
-y zo y{—_e':l if,ff -r 0 e aH:J
(b) Finﬁtlﬁ: iolurinn?ia:hiih satisfies the initial conditions
Y' ohi,éﬂ'oif‘,f#“ y0)=a, Y(0)= s
s .

Y= ¢, &) = ¥ % © Ci<G: ¥
V@ ). -aly =2 & Gegsirmeh Rl
O > &= wf g

(¢) Find a so that the solution tends to zero as { — ee.
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