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i(t) = ie(t) + 1, (D)

» The forced response for this circuit is the current that exists after the natural response has

decayed to zero. In this case, the forced response is the steady-state sinusoidal current that
would exist in the circuit if the diode were not present.
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> This steady-state current can be found from phasor analysis, resulting in

o oS kol Adalad) Jay B yidual ) Allal] i (ol Jouaall Siay

ir(t) = 7m sin(wt — 0)

- L
7=+R2+ (w-L)2? and ©6=tan™’ (wT)

» The natural response is the transient that occurs when the load is energized. It is the solution
to the homogeneous differential equation for the circuit without the source or diode.
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For this first-order circuit, the natural response has the form i,(t) =A-e
L
T = R A = constant .iea

Adding the forced and natural responses gets the complete solution.

i(t) = ip(t) +i,(t) = — - sin(wt—0) + A - e i (%)
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Vs =V, - sin(w t)

PAV The constant A is evaluated by using

ﬁ the initial condition for current:

t=0, i(wt)=o0.
Using the initial condition and equation (*) to
evaluate A yields

V,
i(0)=7m-sin(0—9)+A-e0=0

V. V.
A= —Ym-sin(—é)) = Tm-siné)
i (*) &bl g Ji ekl by

(0 = () + in(®) = 2 sin(wt— ) + A- e T (+)
i(t) = —=. sin(wt — 0) + V7m - sin(0) - e_%

. [sin(wt — 8) + sin(8) - e %]
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Vs =V, - sin(w t)
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i(B) =— [sm(B 0) + sin(0) - e_wT] =0
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= sm(B —0) +sin(@) e wt=0
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Example: For the RL half-wave rectifier, R=100Q, L=0.1H,
ow=377rad/s, and V_=100V. Determine:

(a)An expression for the current in this circuit.

(b) the average current.

(c¢) the rms current.

(d)The power absorbed by the RL load.

(e)The power factor.
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