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MTH 211 Ordinary Differential Equations

AY' + BY + Cy = [f@)

L

\ f / "forcing" function

constant coefficients

Forced response to the impulse function :

y'+By +Cy = 6(t)
y'+By' +Cy =0  y(0)=0 and y'(0)=1

s’+Bs+C=0 =355,
y(t)=e"" —e

Sal

since y(0)=0

y(t)= € "¢  since y(0)=1
s

No damping: y(t) = %sinﬁt
Underdamping:  y(t)= e 2 Esin Bt

Critical damping: y(z) = te 2
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\ / / "forcing" function

constant coefficients

Forced response to the step function :

y'+By +Cy = u(t)
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AY' + BY + Cy = [f@)

-
\ / / "forcing" function

constant coefficients

Variation of Parameters Revisited :

f
y,(t) = j g(t-T)f(T)dT where g(1) is the impulse response

0

Simplify[DSolveValue[y''[t] +y[t] = Cos[t],
ylt], t]]

(Cos[t] +2c1Cos[t] +tSin[t] +2c, Sin[t])

N[

(Sin[t-T] *xCos[T]) AT

s—

tSin[t]
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\ / / "forcing" function

constant coefficients

Variation of Parameters Revisited :

f
y,(t) = j g(t-T)f(T)dT where g(1) is the impulse response

0

DSolveValue[y''[t] -10*y'[t] +25*y[t] =
6xe>", y[t], t]

Expand[

Simplify [r ( (t-T) #»e™* ™ %6 % es*T) le] ]
0

3 <e5t _t2
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\ / / "forcing" function

constant coefficients

Variation of Parameters Revisited :

f
y,(t) = j g(t-T)f(T)dT where g(1) is the impulse response

0

Expand [
Simplify]|
DSolveValue[y''[t] +5*xy'[t] +6*y[t] ==
Sin[2xt], y[t], t]]1]

3t 2t 5 1 .
e C1+ e c2—§Cos[2t]+5—251n[2t]

Expand[

. . e—2 (t-T) _ e—3 (t-T) .
S1mp11fy[J%( *Sin[2 % T] dT]]
0
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5 1 .
13~ 2 + gi-Cos[Z't]— 55-51n[21j




