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Section3.1 16,21
Section3.2 3,18,22,24
Section3.3 9,21

Section 3.1
16. 4" —y =0, y(-2)=1, y'(-2)=-1

Characteristic equation
1
4)\2—1:O:>)\:i§

So the general solution is
y(t) = Cre? + Coe™?

Apply given conditions

{y(—Q) =Cret+Che=1 . {01

e

y(-2) = %6’1 — %6 =-1 Cy = 2%
So the specific solution is
1 3
y(t) = §eé+1 + 567%71 — —ooast — 400

21. y' —y' —2y=0, y(0)=a, y/(0)=2
Characteristic equation
MoA—2=0=A-2)A+1)=0=)\ =2, \p =1
So the general solution is

y(t) = Cre* 4 Coe™



Apply initial conditions:

y(O) =C1+Cy=qa 4 = af2

Y (0) =201 —-Cy =2 Cy, = 20‘372

So the specific solution is

a+2 5  2a0—2 _,
t) = ’
y(t) 3 € + 3¢

If we want y(t) — 0 as t— +oo, the coefficient for e?* must be 0, i.e.

a+ 2

S =0=a=-2
]
Section 3.2
3.
—2t —2t
W = 76267% 672tti pro2t | = ™2 (72 — 2te2) 4 2ot = o4
]
18.
W = ’ JJ:’ gg, = t%e
t
= ’ 1 gg, =t —yg
So we get a DE for g(t):
tg/ —g= t2€t

This is a 1st-order linear DE, so we can solve it by integrating factor method
(details omitted). The solution is

g(t)=t(e"+0)

22,
Yy +4y +3y=0, to=1

The characteristic equation is

N+ +3=0= X\ =-1, Ay =-3



Then the general solution is
y(t) = Cre™ " 4 Coe™ 3

We want to find out y;(¢) and yo(¢) which satisfy

(1) =1, y,(1)=0;
y2(1) =0, w(1) =1
Apply these conditions, we get
C’le_l =+ 028_3 =1 c, = % 3 41 1 3_3¢
— 3 —> t) = ze — —e
{—0161 — 302673 =0 Cg = —% yS( ) 2 2
Cre ! + Che™ =0 C £ 1 1
1€ le 2€ 73 — 1 2, ys(t) = Cethl 233t
—Cle — 3026 =1 CQ = *%

24.
y' =2 +y=0 y(t)=e ypa(t) = te'
Plug y; and g, into the equation to check if they are solutions.
For independency,

et tet

_ 2t 2 42 _ 2t
A + te te et #0

W:

So y1 and ysform a fundamental set of solutions.

Section 3.3
9.

The Wronskian of two functions is W (t) = tsin?t. Are the functions linearly
independent or linearly dependent? Why?
Independent. Because W is not always 0.

21.
From Theorem 3.3.2 (Abel’s Theorem),

Wy, 10)(t) = coxp [— / —tzdt} .

So



Then

W (y1,y2)(t)
W(yh yz)(4)

3el™

3el™
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