CHAPTER 10: SINUSOIDAL STEADY-STATE
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Form of the Solution

Nt order circuit with sinusoidal input described by
N 2

d
ky—— TN v,(t) + -+ ky ﬁvo(t) + kld—vo (t) + kov,(t) = V;sin(wt)

di
Z kiﬁvo(t) = I/;sin(wt)
i=0

solution for v (t) will be of the form

v, (t) = vo,h(t) T Vop (1)
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Transient Response

v, n(t) is the homogeneous solution to the differential equation, the natural response
of the system, or the transient response of the system. For any non-ideal (damped)
circuit, v, , (t) will tend to zero over time

v, n(t) is the solution to the equation

N di
Z kid_tivo,h(t) =0
i=0

which will be of the form
s;— roots of characteristic polynomial

N
— it
Vo,h (t) - Z Aiesl A;— determined by initial conditions
i=0

Note: some of the time constants (s;) of a circuit are independent of the input
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Steady-State Response

Vo.p (t) is the particular solution to the differential equation, the forced response of the
system, or the steady-state response of the system. In general, it does not tend to zero,
if non-zero inputs are present.

V,,p(t) is the non-zeroing solution to the equation

N .
d _

Z kiﬁvojp(t) = V/;sin(wt)

i=0
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LTI Systems
For a function f(-)

Linearity
if: v () =f (Vi,1 (t)) Vo2(t) = f (vi,z (t))
N\ J
Y
then: avy 1 () + vy, () = f (avi,l(t) + bvi,z(t))

Time Invariance
it v,(t) = f(v; (D)

then: v,(t—T) = f(vl-(t — T))

T v+ 0,0, an(®), 22,

Not LTl v, (t) - v, (1),  v(t)?, | (t) |

fot v, (t)dt (neglecting ICs)
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Preview of Frequency Domain




