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Problem 10.1: Calculate v(t) for the circuit below if i4(t) = 10 cos(27(60)t + 7/6).
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Solution: While v(¢) isn’t labeled on the figure, since the elements are all connected
in parallel, it can be the voltage drop across any one of them. First, we map the
circuit to the complex amplitude domain.

10e® 1§ g—j26.53

Note: . .
= = —726.53.
jwC ~ jzomo-t ~ 7
Clearly,
V= Zeq . Is = Zeq . 106‘]%
—726.53 -
1= ;2653 10¢
— 9.99 £J(0:1477) ,j(1.047) _ g g £J(1:524)
Thus,

v(t) = 9.99 cos(27(60)t + 1.524) Volts




Problem 10.2:

1
NV i(t)
sin(10t) — 0.1 1
Determine i(t) for all ¢.
Solution:
10
=Y, T eV, T 1 10w+ 10w
Letting w = 10 gives
10 1 o —1(10
H(j10) = = jtan~! (2 -7)
U19) = 16 =100+ 7100 ~ VAsT®
Therefore,
(1) = ——A— sin(10t + tan ()
i(t) = — sin an” " (—
v 181 9

Problem 10.3: Find v,y (t) if vi (t) = 3 + 4sin(1000¢). The terminals are open-circuited.
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Figure 1: Circuit for Problem 10.3.

Solution: Notice that the input signal is not a sinusoid, but it is a sum of two
sinusoids. Therefore we can solve the problem twice, once at a frequency w = 0 and
once at a frequency w = 1000 and use superposition to get the final result. To begin
we redraw this circuit as



{
Vi (1) ; Vo +
.|

Then
1
e R
Vout = ( 1JC - 1 ‘/zn
jCw + R iCw + R
1-jRCw_,
1+ jRCw ™"

Now, we observe

w=0: Vout = Vin
o
w=1000: Vi =2
Therefore,
Vout () = 3 + 435in(1000t — g) = 3 — 4¢os(1000¢).

Problem 10.4: Find v, (t) for all ¢, if vs(t) = cos(100t) for —oo < ¢ < oo in the circuit of Figure 2.
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Figure 2: Circuit for Problem 10.4.

Solution: The first step is to redraw the circuit in the frequency (complex ampli-
tude) domain. At w = 100, the capacitor has an impedance of —350, the complex



amplitude of the vs(t) is 1 and the complex amplitude of vyys(t) is Voy. Writing a
KCL equation at the node between the capacitor and resistor gives
1 1—Vour

— =0
5 T —j50

from which we get .
Voww =1—7J= ﬂe_]ﬂ/4

and -
Vout (t) = V2 cos(100t — Z)

Problem 10.5: For the circuit in Figure 3 find i(¢) when vy(t) = sin(wt).

i(t) 2000
AAAY

vs(t) 160pH  ==10uF

Figure 3: Circuit for Problem 10.5.

Solution: For this circuit i(t) = Sm(Ye,e/“t). We can find the equivalent admit-
tance by first finding the equivalent impedance.

JLw R~ RLCW? + jLw
1—-LOw? 1—-LCw?
Plugging in the component values, this is equal to

(3.2 x 107 M)w? + 200 + 5(1.6 x 10~ *)w

Zeg =R+

A
“ 1— (1.6 x 1079)w?
Thus
v 1 — (1.6 x 107%)w?
T —(3.2x 107 T)w? + 200 + j(1.6 x 104w
and

1. 104
i(t) = Iqulsin(wt—tan1< (1.6 x 10~*)w >

200 — (3.2 x 10~ 7)w?
The magnitude of the admittance is given by

|1 — (1.6 x 1079)w?|
(200 — (3.2 x 10~ ")w?)2 + (1.6 x 10~ 4w)?

|YetJ| =




