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4.7 Connect a 5-) resistor in parallel with the in-
ductor in the circuit shown in Fig. P4.6. Suppose that
v(f) = 13 cos(2t — 22.6°) V. Find the voltage v,(f)
across the inductor by using voltage division. Draw
a phasor diagram. Is this circuit a lag network or a
lead network?

4.8 Connect a 5-£) resistor in parallel with the in-
ductor in the circuit shown in Fig. P4.6. Suppose that
v(f) = 13 cos(2r — 22.6°) V. Find the voltage v,(7)
across the inductor by using nodal analysis. Draw a
phasor diagram. Is this circuit a lag network or a lead
network?

4.9 For the circuit given in Fig. P4.9, suppose that
i{f) = 5 cos 3t A. Find v,(f) and v,(f) by using current
division.
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4.10Q For the circuit given in Fig. P4.9, suppose
that i(f) = 5 cos 3t A. Find v,{f) and v{r) by using
nodal analysis.

4.11 A voltage of v(#) = 10 cos wt V is applied
to a series RLC circuit. If R = 5 ()}, L = ! H, and
C = L F, by how many degrees does v{#) lead or
lag v,(r) when (a) = 1 rad/ 5, (D)w=235 rad/s, and
©yw =10 rad/s?

4.12 A voltage of v() = 10 cos wt V is applied
to a series RLC circuit. f R = 5 ), L = | H, and

= | F, by how many degrees does vy(t) lead or
lag v(#} when (a) w = 1 rad/ s,(w=35 rad/ s, and
(cyw = 10 rad/s?

4.13 For the RLC connection given in Fig, P4.13,
find the impedance Z when w is (a) 2, (b) 4, and
)8 rad/ s.
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4.14 For the RLC connection shown in Fig. P4.14,
find the admittance Y when @ is: (a) 1, (b) 3, and
{c) 7 rad/s.

Fig. PA.14

4.15 Show that a general expression for the im-
pedance Z depicted in Fig. P4.13 is

32 . ww® — 16)

Z:
w + 16 7 a4 + 16)

4.16 Show that a general expression for the ad-
mittance Y depicted in Fig. P4.14 is
1 i
Y = 7 + m(mz )
20w + 1) 20w” + 1)

4.17 For the circuit shown in Fig. P4.17, find the
Thévenin equivalent of the circuit in the shaded box
when v (f) = 4 cos(4r — 60°) V. Use this to deter-
mine v,(£).

Fig. P4.17
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447/-634°V and Z, = 1.6 + j4.8 (1. (a) Replace
the 4-{} load resistor by an impedance Z, that ab-
sorbs the maximum average power, and determine
this maximum power. (b) Replace the 4-(} load re-
sistor with a resistance R; that absorbs the maximum
power for resistive loads, and determine this power.

4.28 For the RLC circuit shown in Fig. P4.28,
suppose that v (r) = 10 cos 3¢ V. Find the average
power absorbed by the 4-{) resistor for the case that
@C=1FbC=LtF{C=LiF
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Fig. P4.28

4.29 For the circuit shown in Fig. P4.29, suppose
that v,(f) = 8 cos 2r V. Find the average power ab-
sorbed by each e¢lement in the circuit for the case that
Z, =110,

Fig. P4.29

4.30 For the circuit shown in Fig. P4.29, change
the value of the resistor to 2 {1 and the value of the
capacitor to ; F. Suppose that v,(t} = 8 cos 2t V. (w)
Find the load impedance Z, that absorbs the maxi-
mum average power, and determine this power. (b
Find the load resistance R, that absorbs the maximum
power for resistive loads, and determine this power.

4.31 For the op-amp circuit given in Fig. P4.21.
when v(f) = 6 sin 2t V, then the output voltage
v () = 134 cos(2t — 117°) V. Find the average
power absorbed by each element.

4.32 For the op-amp circuit given in Fig. P4.22.
when v(f) = 3 cos 2r V, then the output voltage
v(t) = 10.6 cos(2r + 135°) V. Find the average
power absorbed by each element.

4.33 For the op-amp circuit given in Fig. P4.23,
when v(r) = 4 cos(2Zt — 30% V, then v, (1) —
1.6cos(2¢t — 66.9°) V and v,() = 1.6cos(2t + 23.1°:
V. Find the average power absorbed by each element,

4.34 For the circuit given in Fig. P4.24, when
Vo = 250V2/-30°V, V, = 25072/ =90° V. and
Z=78—ja5 Q0 then I, = 68/30° Aand I, =
6.8/ —90° A. (a) Find the average power absorbed b:
each impedance. (b) Find the average power supplied
by each source.

4.35 For the circuit given in Fig. P4.25, when
V,, = 250V2/-30°V, V,, = 250V/2/=90° V, and
Z=126—j15Q thenl, = 68/30° A and I, =
6.8 5"—90° A. (a) Find the average power absorbed by
each impedance. (b) Find the average power supplied
by each source,





