P4.3-2
KCL atnode 1:

o) S
S 1= Sy oy =—
1A 0 +51|[]=:>J1112 20
200 Vs 100 KCL atnode 2:
"1 —AAN AMA—DYs v vy v
—+2= = —v_+3v_ —-2v_=40
2 A 20 10 1 2 3
KCL atnode 3:
50 15Q N §
2 3 3
Vv L Wy —+1= = -3v, +5v_ =30
- 10 15 = 3
Solving gives vi =2V, »=30Vandv; =24 V.
(checked using LNAP 8/13/02)
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Node equations:
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P4.4-4

) Apply KCL to the supernode:
N/
8V v,+8 (v, +8)-12 y —12 v, _o
125 Q e | 500 | 125 250 500
i Solving yields
500 Q 12V v, 5000 by =4V

a

(checked using LNAP 8/13/02)

P4.4-6
Label the voltage measured by the meter. Notice that this is a node voltage.
(T Write a node equation at the node at which
the node voltage is measured.
@ Voltmeter @ N
(12— , .
12-va _‘_m_i_g_o(]g_M:
. 6000 / R 3000
) That 1s
6 Kk 3 k2
1 (. 6000 6000
+ k3+—R )Im-m—lﬁ = R_—lé
12V k§ Yim 2 mA av ;_

4

(a) The voltage measured by the meter will be 4 volts when R = 6 k.
(b) The voltage measured by the meter will be 2 volts when R = 1.2 kQ.
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Express the resistor currents in terms of the
node voltages:

i ="'ﬂ;"f =8.667-10=—-1.333 A and
T i
f2=lb v, _ 2 10:—4A

2 2

Apply KCL at node ¢:

i +iy=Ai, = -1333+(—4)=4(-1333)
~5.333
1333

(checked using LNAP 8/13/02)

First, express the controlling current of the CCVS in

v,

terms of the node voltages: i =—
2

Next, express the controlled voltage in terms of the
node voltages:

24

v
12-v,=3i, =32 =v,="—V
2 = ;

Vi

soi,=12/5A=24A.

(checked using ELab 9/5/02)

20, +9(i,—1;)+3(,—1,)=0
15-3(i,—i,)+6(i,—iy)=0
—6 (i, —1,)—9 (i, —1,)—21=0

or
141, -31,-9i,=0

-3, +9i,-6i;=-15

01, —6i,+157, =21

i1=3A, h=2Aandiz=4A.



15 L 100 Q2
AvAveY * AYAAY KWL loop 1:
250 0 4V 100Q 257, -2+2507, +75 4, +4+100 (i, —3,) = 0
n 450 i,-100 3 = -2
"I-1
b . v KVL loop 2:
2V veg 1002 BY 1000, —7,) —4+1004, + 1007, +§+2004, = 0
AA e ANA, ~1007,+5005, = —4
25 0 200 Q = i, = —-05mA, j = -93mA
P4.7-4
supermesh
Express the current source current in terms -
of the mesh currents: {
20 mA
L, =1,—0.02
Apply KVL to the supermesh: 200 g b b
2507 +100 (1, -0.02)+9 = 0 10040
fi, = —02A = —20mA \
v, = 100(i, -0.02) = -4V —

(checked using LNAP 8/14/02)

P 4.7-9
1.

i = diy—i, = 1, = 3 i

{ 3
~100| 1;‘4 +2007,+8 = 0
4iy, 3

= i = —0048A

(checked using LNAP 8/14/02)



P4.7-12

100 ka2

(1)

apply KVL to left mesh: —3+10x10° 7, +20x10° (i, =i, )= 0=>30x10°4, -20x10°7, =3
apply KVL to right mesh: 5x10°7 +100x10° 7, +20x10° (i, —7,)=0= § = 8i, (2)
=imA

Solving (1) & (2) simultaneously = 1§ = 5 mA, 1, 20

(5%,) (1‘2}"'10{}'[:3'2\.]'2

5(545) a0} +190(34a0) = 026 mw

- (2.6 «1072 ‘,\-"](24 hr)(3600 57 )

Power delevered to cathode

. Energy in 24 hr. = Pr
= 2.25]

P4.7-13
R4

Vi Ci) Ry = vy gv

R d e =Y
VvV, =— v oand v = v —=—
o8 R/ +R, v, £

(a)

(5)(103)(103)

(b) L e—_g ;=170 =g=003748
v, 1.1x10 -



DP 4-2

L
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Express the voltage of the 8 V source in terms of its node voltages to get v, —v, =8. Apply KCL
to the supernode corresponding to the 8 V source:
v.=Vi v oy Y _[ =V, )
Lofa B 2 0 g = 2 v, =V +2vy+v,=0
R R R R
= 2v, -1, +2(v,+8)+v,=0

= 4v,—v+v,+16=0

Next set v, =0 to get

For example, vi =18 Vandv; =2 V.



DP 4-4

25V %59 R%‘ﬁ

Equivalent resistance: R=R|||R,| {Rs + R4‘]

Voltage division in the equivalent circuit: v = ﬂ@i}
+

We require vap = 10 V. Apply the voltage division principle in the left circuit to get:

10< R, R [:R1”R2” (Ry + R4}}

= v = % - —x 25
R, +R, R.+R, 10 + [\RIHRE

(R + R,))

This equation does not have a unique solution. Here's one solution:

choose Ry =R, = 25Q and Ry + R, =200
R (12.5]]20
then IOZJXM
20 10 + (12.5[)20 )
and R, + R, =20=R, =160

x25 = R,=18.40



