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Problem 7.49 w2/
Problem Hints Solution Guidelines Detailed Solution Final Answer

1 Let us label the sources, node voltages,and impedances, and select a reference node

as in Fig. P7.49a .

Y:  zs510

V= 1220V C) ézfm

=102
v, za"r Z=200 § Yo

vs,=154unv<;> Q =2 ZOPA

Q

(Figure P7.49a)
2 First we note that the voltage source labeled Vy; is connected between node V; and

the reference node, thus:
Vi+V,=0

L3

Vi=-16£0V

3 In addition, the voltage source labeled Vj, is connected between nodes V, and V;.

Therefore:
Vo =Vj+ V=
==16£0"412,0° = —4,0°V

4 Knowing V; we can use voltage division to find Vp.

VUZVZ-Z?“ :—4( 2_}
T 2441

V;=3.58 £153.43°V
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Problem 7FE-3

Problem Hints Solution Guidelines Detailed Solution

1 Let us label the sources and the impedances as shown in Fig 7PEF-3a

z=20 Z~ia
ANN— € '
€
Z3= ]2!!? +
V,=1220v( ~ ) z,.=4cz§ Vo
V=2V, "

(Figure 7PEF-3a)
Since the network has two meshes, we need two equations to determine all the
currents. We will first assign one loop-current to each mesh as shown in Fig 7PFE-

3b _
Z=20 Z=41a
i A N
Z3: JEQ =
™ I,
V=120 I 2 meg Vo
V=2V, .

3  The KVL equations for the meshes are:
= Va+ L Z+ (- 1;)Zs+ V=0
L,Z,+ 1,2y~ Vg + (I;—11)Z; =0

4 Substituting the components values into the equations yields:
I, (2 + ﬂ) + Iz[—ﬁ) =12-2V,
Il (—j?.) = IZ (4 1 _}') ZZVU
5

V=1, Z4 by Ohm's law, thus:
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L !’U: 12'144 uy IS 1dw, LHIUS.
L(2+2)+ L(—2)=12-8L
~ L(-2)s L )=8L

6  And solving for I yields: €

L=-12_-206£-3096"A
5+ 73

7 Knowing the loop current we can find V;; using Ohm's law:

V=1, -Z,=2.06/ —30.96".4=8.24 / —30.96"V
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5 The KVL equations for the above network are:
_v1 i | Rl Il K 3 vszﬂ

6 Comparing the network to our standard circuit for mutually coupled inductors, we find
that we must reverse the sign on I; and V; .

Therefore, the equations that relate V; and V; to I; and I, in this case, are:

Vl — —_}'-.JLI I]. -+ juJMIz
= VZ = Jw'z.z Iz —= _}.&MI]_

7 Combining the equations in (5) and (6) yields:

(—j.d.h{) Il . [RZ T _}w'z.z)lz =0

8 Substituting the components values into (7) we obtain :
[200 4 j400) I, —j320I,= -1

—j3201; + (320 + j400)I,=0
9 Solving the equations yields: Q,

10 1,=2462143.1°mA
L,=1.54/ —178.2°mA

11 Converting the currents back to time domain we obtain:
1y (£) =2.46¢0s (100t + 143.1")mA
1 (t) =1.54¢0s(100: — 178.24" )mA

12Att=2ms , 100t=0.2rad or 11.46" , and therefore,

1; (t=2ms) =2.46cos(11.46" + 143.1°) = —2.22mA
I (t=2ms) =1.54¢c0s(11.46" —178.24") = — 1.5mA

13 Hence, the energy stored in the coupled inductors at ¢ = 2ms is
=l s Ppea 28l i Pl 2 e il
W) h_gms = ,h [y (t=2ms) ] b [#2 (t=2ms) |* —Mj; (¢ =2ms)3, (t =2ms)
el 172 1 372
=5 [[—2.22}x10 ] g [[~1.5) x10 ]
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—3.2-(=222)x107° . (-1.5) x 107>

=3.7%10°°3=3.7,3



Problem & Solution display ragel orz

bl
Problem 9FE-3 proesas vt

Problem Hints Solution Guidelines Detailed Solution Final Answer

1 Letus label the impedances as shown in Fig. 9PFE-3a
V=12 £0V

ey
\ B

z,=20 Z,=10
— A\ N——————

1,=220°A Cf;\ [Z.]

2,520

VL

(Figure 9PFE-3a)
To find the value of the load, Z; , for maximum average power transfer, we simply

need to find the complex conjugate of the Thévenin equivalent impedance.

The Thévenin equivalent impedance is obtained by looking into the open-circuit
terminals with all sources made zero. In this case, we replace the voltage source
with a short circuit and the current source with an open-circuit.

The network is shown in Fig. 9PFE-3b

Z,=20 Z,=j10
AN—rs €
| g
|
@]
zZ. — t Z520
o}

(Figure 9PFE-3b)
4 Combining the impedances yields:

Z -
Zm:z3_,_1_zz_
Z +
2-(—j1) ;
:2__4_-;—:0_4__ :
S O 7128
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5 Hence, for maximum average power transfer, the value of the load is the complex

conjugate of the Thévenin equivalent impedance hence
*

— Z;=Zp=04-/120



