SUMMARY REGARDING THE TRANSIENT RESPONSE
OF ONE-, TWO-, AND THREE-ELEMENT COMBINATIONS
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C Two Elements—R, C
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IMPULSE AND STEP-FUNCTION RESPONSE

B Two Elements—R, L
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D Two Elemenis—L, C wo = 1/VLC
C

- o...f sm‘f:‘m“’o‘ w =
E el U
e(t)l(A) L%_ / i(r)T(AJ L
|\
5

1
ey, = LEE = Auo(l‘:) = A(r.ln sin wol

ec, €5, same as
in part (A)

1
eo = E idt = Awﬂ sin wol

— i), e —]
E i
«[E C i '\/I— sin wyt i c 5
V4
o
\_/ €g, €1, Bame as

ec =E(l — coswpl) [E coswqt in part (A)

TN\
N\

i ir
o & e(t)| & cos wpt
(A cglL i(t)|(A)
e(:)| )E *_1_ C;T % /\
I Nt

1¢, i, Same as
in part (A)

d
g = Cfi = Aug(t) — Awg sin wyt

1
iy = E fc dt = Awg sin wpl

e[ 1/ sin wyt
% yd

g, tr, Same as

in part (A) I cos wqt

i, = I(1 — coswpl) ‘fc : -




SUMMARY REGARDING THE TRANSIENT RESPONSE 261

E Three Elements—R, L, C
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Note: When & <€ wp, it is necessary only to insert ¢~ as a multiplier to the re-
sults of part (D).

r Initial Conditions

1 Initial vollages on condensers
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Charged condenser ¢,(f) = Vou_1{l) inseries #,(t) = CVug(f) in parallel
2 Initial currents in coils
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Initial current  %,(t) = Tou_;() in parallel  ¢,(f) = LIgug(t) n series

If other sources are present in the circuit solve by superposition.

PROBLEMS

1. For the circuit shown below, determine e(t) and i(t) (a) for £,(0) = up(f), (b) for
Tal) = u(®).
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Pros. 1. Iros. 2.
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2. For the circuit shown above, determine e(f) and i(f) (a) for et} = wuo(f), (b) for
es(t) = u_s(t).
3. Given 4,() = u_y(). Determine e(t) and #(t).

L, C,

>

fs,{u L‘é "(')) R 1'-’(" @1530) ::6'1 ilt)) Ré Te(!)

Ly+Ly=L /¢, +1/Cy=1/C
Pros. 3. Pros. 4.

4. Given 3,({) = uq(t). Determine e(t) and #(t).
5. Given e (f) = wp(t). Determine e(f) and £(().
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6. Given () = w_1(t). Determine e(t) and #{f).

7. For the circuit shown below, Ry represents the lIcakage resistance of the con-
denser of capacitance C. What is the equation for the charge on the condenser as a
function of time after the switch K is closed?
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8. Which pairs of the circuits in Probs. 1 to 6 inclusive are potential duals? Using
this information, check your answers to these problems.

0. Switch Sis elosed for 0 < ¢ < L/R and is open during the interval L/R <t < oo,
Find analytic expressions for the voltage e(f) valid for 0 <t < L/R and again for
L/R <t <o



