— Vq + + 4V -
a 3 C
o | [F |
L~ | L— |
< <—
+ - 6A T 3A
wllon ot b v fben
- + + +
d
Apply KCL at node a to get 2=ih+6=0= n=-4A
Apply KCL at node b to get =i t6= iy=-3A

Apply KVL to the loop consisting of elements 4 and B to get
=6=0= m=-6V
Apply KVL to the loop consisting of elements C, D, and A to get
Vi—(-2)—6=0= wu=-4V
Apply KVL to the loop consisting of elements E, F and D to get
4—vg+(-2)=0= vg=2V
Check: The sum of the power supplied by all branches is

L(6)(2) = (-6)(-4) — (-4)(6) + (-2)(-3) + (A)(3) + (2)(-3) =-12-24+ 24 + 6+ 12-6=0

P3.3-5
41 g v =8V
v, = 1y T v,=-8+8+12 = 12V
2 + R ]
v, =24=8V
6 v+ 5(1?! v 8. ME:RY ’ )
Vs
- . 40: P=2=16W
o1 o -
NS N v
26 12 v 60: P = 6 = 24W
8g0: P=21_gWw

(checked using LNAP 8/16/02) 3



I
N\
f AR
2 1
al —=> b
o—+—"VN A o
+ R 50 +
2
371V 20 <+>12v 70 5.61V
O QO
KCL at node b: 5'mz3'?1_5'61+12_5'61 = 0.801=_1'9+1.2?8
7 R, 5 R,
= 1=L=3.983’a49
1.278—0.801
371 3.71-5.61 3.71-12 —8.29
KCL at node a: ——+ 7 + R =0 = 1.855+(-0475)+ =0
)
= rR-—22 500760
1 1.855-0.475

(8. To]0] e

ol 12=iR +v=iR+ 8§
Voltmeter
© % =4 =iR




120 Q Voltmeter
+ ® °
Va R v
€
a.) ;A'IEE:]EV
L 120+240 )
/ \
b.) 18|L]=0.9w
| 120+ 240
c.) :L]18=2 = 18R=2R+2(120) = R=150Q
LR+120,
d) 02= = (02)(120)=08R = R=300
R+120 -
P3.5-3
8 8
E-m i=— or R]:_.
P R, i
o Voltmeter ¢
bi ; S .
2 A R R, > v 8=R,(2-1) = r=2——2 or Ry=5—
4 8
=2——=— . ==
(a) i=2 5 SA_R] y 60
— 3
8 2 8
(b) i=—=7A: Ry=——>=60
12 3

. ! . .
[c’) R,=R, will cause 1=52 = 1 A. The current in both R, and R, willbe 1 A.

R R, 1
.22 _§:. R=R, = 2 --R=-8=R=8 "R=R,=8Q
R, +R, 2 _



i
current division: 1, = Rl i and
. 2 |R +R, |5
'9_ N Lol 2/
i
i R R: v
s ! 2 “ Ohm'sLaw: v = i, R_ yields
. o 2712
b ; ::'r_o"}?lﬂ‘{2
5
"\R2 AN Rl
plugging in R] = 40, v, =0V gives I'S = 3.15A
and Rl = 60, v, < 13V gives r'S < 347 A
Soany 3.15A < iS < 347 A keeps 9V < 1'0{13 V.
P3.7-6
25k 1OmA
— i0mA =
10k + 2.5k D\L
10k 2 kO
Dk 25k
=2k
10k +23k + |
— K
10 mA v, = — 18Y
Vi @/’ kOIS e kv 2k
=
8V



P3.7-9

3 kil 3 kN

12 v

3k I kN
ERY; D 6 k) 3 k)
3 kO
IERY; i) & k() e}
3 k)
N
12V D 3 kNCBV
2 mb B
%
3 kM
12 W & ki & ki1
2 mb Ly
- -

e v




P3.7-12
100 17a

AN—AN z:—L
Ohmmeter a.)
Q Q

90 Fv‘§

36R

b.
) 36+R

P3.7-14

=18 = 18R=(18)(36) = R=360Q

1Q

N
o]

R

2

[N
e]

2

R, =2+1+ (6]12)+(2]2)= 3+4+1=8Q

40 40
Li=—=—=5A
R 8§

ag

(6
‘\

"2:":;232 ;:(5)(%):% .

A

= [Q) (%) :% A from current division

36+18

=12

9+10+17=36 O
36(18)

Q



