portant eircuit concepts such as the primeiple
position and Thévenin's theorem are also ap-
i the frequency domain.,

¢ nstantancous power absorbed by an cle-
cqual to the product of the voltage across i
current through it

Ihe average power absorbed by a resistance R
o sinusoidal current of amplitude f and volt-
amplitude Vs

¢ average power absorbed by a capacitance
nilictance is zero.

vircuit whose Thévenin-equivalent (output)
mee is Z, transfers maximum power to a

the case in which Z; is restriicted (o be
sistive, maximum power is transferred when
uls the magnitude of Z,.

e effective or rms value of a sinusoid of am-

AisA/ V2,

Problems

d the exponential form of the following
numbers given in rectangular form: (a)
(b)) 3 — 5, (c) =2 4+ 3. () —1 — j6.(e)
9, (2) j7, (h) —j2.

nd the rectangular form of the following
« numbers given in expenential form:

_..5,, (b) Mm._._uoga (©) mn\Jaco_ au Lm\‘:.é“.,
(6 o9 () 26/'37, (h) 271"

Find the rectangular form of the product A A,
hat: (2) A, = 3%, A, = 4, b) A, =
by = 4e77; (0) Ay = 5¢7, A, = 2
= 44 A, = 2757,

Find the rectangular form of the gquotient
for A, and A, given in Problem 4.3,

when Z, is equal to the complex conjugate

12, The average power absorbed by a resistance R
having a current whose effective value is f, and a
voltage whose effective value is V., is
Vi

Pp=Vi = RFE = x

13, The power faclor (pf) is the ratio of average
power (s} .L—u—um:.n\:ﬁ powcer.

14, If current lags voltage, the pfis lagging. If cur-

rent leads voliage. the pf is leading.

15.  Avcrage or real power can be gencralized with
the notion of complex power.

16. The ordinary houschold uses a single-phase,
three-wire electrical system.

17. The most common polyphase electrical system
is the balanced three-phase system.

18.  Three-phase sources are generally Y connected,
and three-phase loads are generally A connected.

19, The device commonly used to measurc power
is the wattmeter.

20.  Three-phase load power measurenments can be
laken with the 1wo-waltmeter method.

4.5 Find the rectangular form of the sum A, + A,
for A, and A, given in Problem 4.3.

4.6 For the ac circuit shown in Fig. P4.6, suppose
that v(1) = 13 cos(2t — 22.6°) V. Find v,(1) by using
voltage division. Draw a phasor diagram. Is this cir-
cuit a lag network or a lead netwaork?

Fig. P4.6



L7 Connect a 50 resistor an parallel with the
ductor in the circuit shown in Fig. P4.6. Suppose that
v 13 cos(2t — 22.6") V. Find the voltage v,(1)
across the inductor by using voltage division. Draw
a phasor diagram. Is this circuil a lag nelwork or a
lead nerwork?

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

o

4.9 For the circuit given in Fig. P4.9, suppose that
if(H) = 5 cos 31 A. Find v,(1) and v,(1) by using current
division.

Fig. P4.9

.10 For the circuir given in Fig. P4.9. suppose
that ir) = 5 cos 31 A. Find v (f) and v(f) by using
nodal analysis.

A voltage of v(1) = 10 cos wr V is applied
to a mwlmm RLC circuit. If R Q. L =1H, and
C = ! F, by how many degrees does <ﬁS lead or
lag v, 3 when 75 w =1 Ea\m byw=275 Ba\w and
(c)w = 10 _.ma\. 87

12 A voltage of v, (1) = 10 cos wr V is applicd
to a series RLC circuit. If R ), L =1H, and
C = ! F, by how many degrees does §S lead or
lag v,{1) when (a) w = 1 Ea\.mu (b) w = 5 rad/s, and
(c) w = 10 Eﬁ_»...v._.g
For the RLC connection given in Fig. P4.13,

m:a the _B_umamsnn Z when w is (a) 2, Gv 4, and
(c) & Ba\m.

o,
Fig. P4.13

4.14 For the RLC connection showu in Fig. P4. 14,
find the adinittance Y when w is: (a) 1. {b) 3, and
(¢) 7 rad/s

|
5]
/
|
]

2
5 ml:

Fig. P4.14

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

4 -

7 32 :eﬂew - 16)
A + 16)

w + 16

16 Show that a general expression for the ad-
mittance Y depicted in Fig. P4.14 is

1 w(w® — 0

Yy = +
2+ D 0+ D

.17 For the circuit shown in Fig. P4.17. find the
Thévenin equivalent of the circuit in the shaded box

when v () = 4 cos(dr — 60%) V. Usc this to deter-
ming v, (r).
86} 2H
¢ BOE O
v, %wu 40 w" ¥
Fig. P4.17




4.18
Thevenin equivalent of the cireuit in the shaded box
when v.(1) 4 cost2r 60%) V. Use this to deter-
mine v, (0).

For the cirent shown i Frg. P4/, find the

4.19
alent (to the lelt of wrminals ¢ and b) of the circuit
stiown in Fig. 4.20 on p. 211 (Hinr: Use the fact that
= V../L.)

Find the fregonency-domain Thévenin equiv-

4.20 The frequency-domain Thévenin cquivalent
of a circuit having @ = 5 Bg\m has V. =
171/-15.9° V and Z,, = 2.38 — j0.667 . Deter-
mine a corresponding time-domain Thévenin-equiv-
alent circuit.

4.21 For the op-amp circuit shown in Fig. P4.21,
find v,(f) when v(1) = 6 sin 24 V.

. -+

Fig. P4.21

4.22 For the op-amp circuit given in Fig. P4.22,
lind v, (1) when v,(f) = 3 cos 2t V.

5P
ifi
A
AN
5Q
1O
AAAs _
+

ig. Pa.22

4,23 Por the op-ump cireuit shown in Fig, P4.23,
find v (1) when v(n) = 4 cos(2r — 30°% V. (See p.
258.)

24 For the circuit shown in Fig. P4.24, find the
currents I, and I, when V¥V, = wmo/\mw\lwoo v,
V,, = 250V2/-90° V. and Z = 78 — j45 (.

32

[, —»
v, [ * 7
Z
’ - 7
v {4
I, —
Fig. P4.24

4.25 Use mesh analysis to find I, and I, for the
circuit given in Fig. P4.25 when V., =
250V/2/-30° V, V,, = 250\V2/—90° V, and Z =
26 — j15 €.

I

—
7
/,uL
Z
Y,
— Z
_u
Fig. P4.25

A4.26 For the circuit shown in Fig. P4.9, when
ity = 5 cos 3r A then v(1) = 4.47 cos(31 + 26.6°)
V. Find the average power absorbed by each element
in the circuit,

4.27 For the circuit ¢hown in Fig. P4.17, when
() = 10 cos 4r V, then the Thévenin equivalent of
the portion of the circuit in the shaded box is V. =



rRe
VWA

=

—— ] —

Fig. P4.23

4.47/-63.4° V and Z,= 16+ 48 O (a) Replace 4.30 For the circuit shown in Fig. P4.29. change
the 4-(} load resistor by an impedance Z; that ab-  the value of the resistor to 2 () and the value of the
sorbs the maximum average power, and determinc capacitor to L F. Supposc that v.(f) = § cos 2r V. (a
this maximum power. (b) Replace the 4-Q load re-  Find the load impedance 7, that absorbs the maxi
sistor with a resistance R, that absorbs the maximum  mum average power, and determine this power. (b
power for resistive loads, and determine this power.  Find the load resistance R, that absorbs the maximun:
power for resistive loads, and determine this power.

For the RLC circuit shown in Fig. P4.28,
suppose that v,(/) = 10 cos 3r V. Find ihe average For the op-amp circuit given in Fig. P4.21,
power mwmo&ma by the 4-Q resistor for the case that  when v [ = 6 sin 21 V, then the outpur voltage
(a) C=1F (b) C = +F @ C= =F. v{) = 134 cos(2t — 117° V. Find the average
power absorbed by cach element.

For the op-amp circuit given in Fig. P4.22,

E:m: vilh = 3 cos 2t V. then the output voltage

v,(r) = 10.6 cos(2y + 133°) V. Find the average
v, 410 power absorbed by each clement,

4.33 Tor the op-amp circuit given in Fig. P4.23,

when v(f = 4 cos(2r — 30% V. then v =

Fig. P4.28 1.6¢0s(2¢ — 66.9%) V and v,(1) = 1.6cos(2t + 23.1°)
V. Find the average power absorbed by each element,

£ For the circuit shown in Fig. P4.29, suppose  4.34 For Hrr circuir given in Fig. P4.24. when
that v(r) = 8 cos 2r V. Find the average power ab- V= 250V2 /=30°V, V., =250 0V2/-90° V, and
sorbed by each element in the circuit for the case that 7 = 78 — j45 Q, then I, = 6. 8/30° A and I, =
[ Q. 6.8/ /—90° A. (a) Find the average power absorbed by

cach i impedance. (b) Find the average power supplied

10 ' H by each source.

.25 For the circuit given in Fig. P4.25, when
Vo =250V2/-30°V, V,, = 250V2/~90° V, and
v IF 2 Z =26~ 4150 then I, = 6.8,/30° A and I, =
@ m\ 90° A. (a) Find the average power absorbed by
amo_._ impedance. (b) Find the aver age power supplied
Fig. P4.29 by each source.




