
Math 39100: Mar. 20.2023:LECTURE14

$3.7/3.8 cor.

Rall: " +Wa +(x =G(t)

m =

Y 9
=9.8m/s or 32f+/s2

r =ifeee
k=

X(0) =initial position

ze'(0) =initial velocity

M =? W=mg => I =m
o * =m =m=
k =?

G(t) =0

=o
W=k1=( == =I =k

ma" + kx =0



↳t
=0,

me
2" +1964 =0

n
+196 =0

v =Ida6i =1 14:

U(t) =2,cos(14t) +( sin/ nt) =2sinitt)

u(0) =0-

u'(t) =14Ccrs(14t)

20) =to -> t =14c = c = t

=>u(t) =to Sin [14t)

ult) Frequency =W

"................ t

=14

period:
-



when toit, the mass firstreturns to -
its equilibrium position.

Facillation:No damping or No External force:

(sinmonic nee" +Re e

motion)
u+Enx =0

r ==V i let=w.

z(t) =C,cos(wt) +(sin(wt)

Using sum of two angles identity we obtain,

U(7) =Acas(wt) +B sin(t)

Amplitude =R =DB"

Frequency: and period= 2



G(t)

ma" + +kx =G(t),

u(0) =0

my x'(0) =0



5=0

k =E =4 =40

52" +40u =5crs(7t),

x(0) =x(0) =0

CHY:Higher Order D.E (4.2 and 4.37

4.2 Higher Order linear Homage. D.E. With ConstantCoeff:

poly:p" -1 =0

(r2 + 1)(r - 1) =0

(n2 +1)(r+1)(r- 1) =0
nee

r =k= im =1



+G+Ge
Finish me ...

char. poly:2" +2v2 +1 =0

Rational Root Test:IFP(X)=Anx" +An-x+... +ax +90

Then thepile roofs are:

=I factors of
do

factors of an

90=1, an=1 possible roots: 3113 -> these are not

roofs.

24 +2v2 +1 =0

(n2+1)(r2 +1) =0



(r +1)2 =0

v ==i (repeated)

y =C,crs(+) + (2 SinCt) + Cytcos(t) + (n+ sie)


