MATH 126 Second Order Linear DEs SPRING, 2008

Second Order Linear Homogeneous Equations i constant cocficionts)

1. Write the equation in standard form: Solutions (here P and () are constants):

ay’ + by +cy =0 Case 1: 7 # ry but both are real:

— P rit rot
2. Form the characteristic equation Y Qe
ar® +br +c = 0. (%)

=e" (P +Qt
3. Find the two roots r and ry of (x): y=e(P+Q1)

b+ V12 — dac Case 3: 1,79 = a £ 1f:
r,T9 = .
e y = e (Pcos(Bt) + Qsin(5t))

N

Case 2: r; = ry = r (so both are real):

~

Verify that y = 2e=2 + 3¢ is a solution of y” — 3y’ — 10y = 0.

Verify that y = te® is a solution of ¢ — 6y’ + 9y = 0.

Verify that y = 2e73 cos(4t) is a solution of 3’ + 6y’ + 25y = 0.



For each of the following differential equations:

(a) Find the general solution, then

(b) Solve the given initial value problem.

y" =2y — 3y =0,

y(0) =4,  y(0)=0

(6] v —2y+y=0,
y(0) =5, y'(0) =3

y' +5y =0,

y(0)=1,  y(0)=-1

y" +2y + 5y =0,

y(0)=2,  y(0)=0

(g)us + (2€)s009 = fi (q) (se)us O + (1g)s00 g = fi () [ 6 |

62T T F=0(A) 40O+ d =1 (v) ((12)ws + (1g)s00g) -2 = fi (q)
((e)us O + (1g)s00 ) 2 = fi (e) (le—2)p="A(Q) 60+d)2="1i(e)[9]
1g—2 T 129C = fi (q) 16*9@ tod = fi (@) 196+ 42 = fi (q) 179@ teod = fi (@)
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