Solutions for

Second Order Examples

Characteristic equation:
Characteristic roots:

General Solution:

Py Ay _
dz?  dr v
M=-A=2=0

)\1:—1,>\222

y(z) = cre™ + cpe*

(2)

with the two sets of initial conditions

@ {

For (a):
Characteristic equation:
Characteristic roots:
General Solution:
First Derivative:

Apply Initial Conditions:

Equations for Coefficients:

Coeflicients:

Solution of IVP:

y' —16y = 0,
(1) =1

A2 +16=0

A= -4, Ay =4

y(z) = cre™ + cpe?

Y (x) = —dcre™ 4 dege®
y(1) = e ey + eley

y' (1) = —dec; + de’cy
etep +etey =1

—4e~4c) +detcy, =0

1 1
c1 = 564, Cy = 56_4
1
y(x) — 2646—450 + 56—46490



For (b):

Characteristic equation: A2 +16=0

Characteristic roots: M =—4, =4
General Solution: y(z) = cre™1® 4 cpel®
First Derivative: Y (z) = —dere™ + degel®

Apply Initial Conditions:  y(1) = e~*¢; + ey
y' (1) = —de ey +de'ey
Equations for Coefficients: e~*c; + e*cy =0

—de~tc) + detcy =1

1 1
Coefficients: = —§e4, Co = §€_4
1 1
Solution of IVP: y(x) = —§€46_4x + ge_4e4$
1

2 =22 42 =0, with 2(0) =0, 2/(0) = 1.

Characteristic equation: A2 —2X+1=0

Characteristic roots: A1 = 1, Ay = 1 (double root)
General Solution: z(x) = 1€” + cow e®
First Derivative: () = c1e” + cpe” + coxe”

Apply Initial Conditions: 2(0) = %
2'(0) = €% + €%cy
Coefficients: c1=0,c0=1

Solution of IVP: z(z) = xe.



2+10x+24x = 0.

Characteristic equation: A2 + 10\ +24 =0

Characteristic roots: A =—6, \y=—4
General Solution: y(z) = cre™ % + cpe™
d*x dx
— —6—+4+252 = 0.
awa T

Characteristic equation: A2 — 6\ +25=0

6+ 36 —100 6 —64
Characteristic roots: AL = + 5 _0F 2( ) =34+4i, Ao =3—41
General Solution: y(z) = €3 [c; cos (4t) + co sin (4t)]
d*z dx dx 1
— +8—+25x =0 ith #(0) =0 — 1 (0) ==
gz T8 2w =0, with 2(0) =0, (dt>() 2

Characteristic equation: A2 +8\X 425 =10

 —8464—-100 —84 4/(—36)
N 2 N 2

Characteristic roots: A1 = —4+ 31,
A=—4-31
General Solution: z(t) = e™* [c cos (3t) + ¢y sin (3t)]

First Derivative: i(t) = —de =% [c; cos (3t) + ¢y sin (3t)]
+e* [—3cy sin (3t) + 3cq cos (3t)]
Apply Initial Conditions: x(0) = ¢1,4(0) = 3¢

1
Coefficients: c1=0,c = 5
1
Solution of IVP: z(t) = 66_4t sin (3t)



