4.30 Use the node-voltage method to find the power
e developed by the 20 V source in the circuit in

MULTISIM -
Fig. P4.30. Node equations:

Figure P4.30 -} 4 v —20 v Ty ot | +3.125v5 =0
: 20 2 4 80
351,
L
v U2 Uy — U3 ve — 20 —0
40 4 1
20} 10 40
i Mf.\'_\ = e Constraint equations:
2200 0Vi|3a00  Fs00 (})31250 va =20 — vy
hd () 351¢ = U3
ig = v2/40

Let i, be the current delivered by the 20 V source, then

Solving, vy = —20.25V; v =10V; wv3=-29V

. 20— (20.25) 20— 10
= -

‘ — 30.125 A
‘s 2 1

Pq (delivered) = 20(30.125) = 602.5W



4.42 Use the mesh-current method to find the power
rseice  developed in the dependent voltage source in the
OB circuit in Fig. P4.42.

Figure P4.42
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Mesh equations:

53ia+ 8i1— 3i2— 5i3=0

ia— 3i1+ 30i2— 20i3= 30

ia— 5i1— 20i2+ 27is= 30

Constraint equations:

A= i2— i3

Solving, i1= 110 A; i2=52A; i3=60A; ia=-8 A
Pdepsource = 53 ini1= (53)(_8)(110) = -46,640W



4.74 Determine the Thévenin equivalent with respect

PSPIE  to the terminals a,b for the circuit shown in
MULTISIM Flg, P4 74

Figure P4.74

2.5 ki)
e
1'1 o)
<+> 100V 26251
= 1073,
OPEN CIRCUIT
100 = 2500i1 + 625(i1 + 10-3v2)
B 6000 o
V2 = 75,000 (°000%2)
Solving,
l1=0.02A; V2= Voc = 60V
SHORT CIRCUIT
V2=0;
_ 5000
lSC = 4000 (1’1)
100

l1 = m = (0.0324

Thus, isc= 0.04A Rm=1.5k



4.81 Find the Norton equivalent with respect to the terminals a,b for the circuit seen

in Fig. P4.81.
Figure P4.81 v— S 1.5i; + —— — 1 =0
500 O 500 750
AN ® ]
. v
. ll'r = =0
250, <*_”> 1.5i l 27500 -
Iy Solving,
L L ]

v = 1500V, iz = 2A
Figure P4.81

500 Q2 v

A » . Ry = ﬁ = 1500 = 1.5k
250i, Lsi, | 37500 -
iy Ay ®a
L ®

b




4.97 Use the principle of superposition to find vo in the circuit in Fig. P4.97.

Figure P4.97 Current source acting alone:

22i,
<> —<>
4 kQ 4kQ
AL A 4 * —AMA,
!'(.n, bt iq, e +
25V SmA 20kQ v,
§ SmAD) v_,2 20kQ
" » N
/
Voltage source acting alone: Uo2 Vo2 0.005 — 2.9 ( Uo2 ) —0
2.2i 4000 N 20,000 i 14000
®
/9\ Vo1 — 2 Vol oo Vol — 25
N 4000 * 20.000 2.2 ( 1000 ) =0 Simplifying HUg2 + V2 + 100 — 11v,e = 0
4k Q
A * Simplifying ~ 5vp — 125 4+ 1 — 111 +275=0 .. U2 =20V
1 .\
25v(2) $20kQ v, S g =30V
‘— Vo = Upl + U2 = 304+20=50V




Vi

AVAVAY,
80Q I,
4.6V l
o > Q
Vv, A Vs AN 3 gY
50 Q 50 Q
50mA 10/31, § 200

Vnh-46-Vv, 1V, V, V-V
1 2,1 . 1= V3 _

80 20 ' 60 50 0
V, +46 <V, V,—V
2 /1+2 3 _50m=0

50
—5V1 + 13V2 i 8V3 = —3

Va—V, Vi=V, 10
50 50 34

3—V2+V3—V1_E<V2+4.6—V1>=0

50 50 3 80

13V, — 37V, + 24V, = 115

=0

Vi 36.75
V2] =189.75 ]
/A 123.25
vV, 36.75

I,=—=——=10.614
°=%0 60 _°

AAA
80Q I,
4.6V
T 3 lg 60 Q
50 Q 50 Q :
50mA 10/3I 200
7 ':1 /') ’
(I,= 0.05)

(150,05 = 2 1,)0r(0.31,-0.015) = I
—4.6 + 801, + 50(I, — I3) + 50(I, — 0.05) = 0
7.1 + 1801, — 5015 = 0
~7.1 + 180(0.313-0.015) — 50I; = 0
I3 = 2.454;
601, +20(I, —13) =0
801, — 20 * 2.45 = 0

I, = 0.61mA



Find R, that dissipate maximum power?

AA'A
100 Q Iy
>
& AMA
10 Q ,
200 3 50V 120, 3 R
AN—
200
1201,
Voo = 1201, Ise = =0~ = 6L
401 — 1) — 1001, +1201,, =0 401 — 1,) — 1001, +1201,, =0
200, =1 200, =1
1 1
Ix = %A Ix — %A
120 3
OC=W=6A Isc_6lx_1_0A
Voe 120%10
R, =Ryy=—= = 4000



Use Superposition method to find V,?

120Q 30Q

i

120Q 30Q

00 a0 "
For 120V on
120
Ip =~ =24
10
V,, = —[10+2031b] x20 = —40V

1200 30Q
aA
+
600 30Q 100 200 >Ve
+ llb .
1 20Q§
4A

O +
w03 300%"‘300; <L w0 mgo

For 4A on
30
Iy =5 4=24
10
V,, =—[10+203lb]*20=—4ov

Vo = Vo1 + Vo2 = —80



Use Node Voltage method to find I?

—A\
4Q
V.
2A 2
V2 4] ] =—=
- (= N V. 2V V.
/ —0.51+2+§1+ 14 2=
0.51 <T> 8Q 20 120 3V, — 4V, = —16
ll V,— 4l V, Vv, —V,
=7 =0
12 2 T3

10V, — 41 — 3V, = 24

8V, — 3V, = 24
14+2---4V, = 8




