Solution Set 4 (Fall 2008)

4.1

1kQ 4kQ

6V () 2kQ Ree Vo

/

Req= 3K // (4k+2K)
= 3k // 6k

_ 36 ~ 210
3+6

Voltage divider:
Req 2

Vy=6vV.——— =6v.—
Reg+1K 2+1

Vy=4v

Voltage divider:

*Note: V, is not a voltage division directly of 6v as theremt through the 1Q resistor
is different than through 4k & 2kQ resistor.
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4.2
1kQ

6mMA 5kQ

Current divider:

=—mA

[, =6mA . 5kQ =3mA
5kQ + (1kQ + 2k //1K)
=1, 1k = g .E mA
1k+2k 2 3
= |1: —mA
4.3
60kQ
60kQ
30kQ
")120V ,
20kQ 40kQ
vlo

Voltage Divider:
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v i
1kQ 1kQ
1kQ
Req
\
60kQ
60kQ -} )
“)120V .
20k 40kQ

Vo

8= (60k//30k+20K)//40k



= 40k//40k

V= 120VDi
Ry + 60kQ

20K = Re= 20k

=120
20kQ +6CkQ

= V=30V

Ve _ 3w
O 40kQ T 40kQ

=lo=0.75mA

OR
=220 120V g
R, +60kQ  20kQ +60kQ

oty O OK/B0K+20k W1 75ma

60Kk // 30k + 20Kk + 40k 2

4.4
+
4kQ
Ve() L 2kQ —y
VO )
OR ¢k = 2mA [Ohm’s Law]
2kQ

Voltage Divider:
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Vo= Vel 22 V= I (4k+2K) =2MmA*6IQ
2kQ + 4KQ
6kQ
= Vs = VOD% 2V5: 1

= 4V*3

<

=V 12V
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4.5

b V- 3k0 e
2k0 4kO
Vs () f) l 6k 4kO 1kO
|

2

(N.B. The “O”s in the above diagram are actul; for some reason Word will no
longer show them correctly in two of this solutset’s visio diagrams.)

V=12V
Il :& =3mA
4k
Rec=dk+ (4k/14K)=6k
ek, 1
1 6k+ Req T 2 T
Ir=6mA

KCL @ node 1:4-11-1,=0
[=l+-1,=3mA

KVL: -V gt+2kelt+6kel, = 0
Vs = 2k(6mA) + 6k(3MA) = 30 V

4.6
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lo =2A
So Vo=2A-3=6V

I« :ﬂ =15A
4Q
Ir=lo+1x=3.5A

KVL: -V 4+12V+Ip-3Q=0
V=12V+6V=18V

I :V—a =15A
12

a

KCL @ a: -ktls-11=0
|s=la+11=1.5A+3.5A=5A

4.7

18kO
O 24k0 8ko

¢|0 #IX

(Change 4R in problem statement to 8§
Pgi=1x 'Vx:36mW
But: 1, =V

8k

2

\Y;
Py =8_)|;0rP8k =17 Bk

_ |36mW :i :i )
e ™V \/gmASkQDﬂV
S0 b= 0V~ 707ma
24k  24kQ
48
O
4kQ 2kQ *
2kQ s Iy kQ
:
|>< :V_O:ﬂ = 06mA
k 1k
(4K + 2K)

=6mA

Iy = s
(4k + 2k) + (2k +1k)
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lg =%[6mA=9mA
49 If | =4mA in the circuit below, fin&/s,

Vx

Vx=I-6k=4mA-6kQ=24V

R
Vy, =V —2—
R, +2K

eq

Rec=(1k+7K)//6k=3.43k

V, = 24V[—I% =38/

4.10
KCL2 KCL1
1kQ v Ix
¢ I2 I1 12V
(1) 10kQ vlo 2KQ
(e (O
lo =4mA

KVL: 12V- lo-4k + k-2k =0
Vyx = Ix-2k = b-4k-12V
=4mA-4k-12V=4V
I« =ﬂ =2mA
2k
KCL: I1- lo - Ix = 0=>» ;= 2mA+4mA=6mA
KVL: -1,-10K + -1k + b-4k-12V=0
l,-10k=6V+16V-12V=10V
[,=1mA
KCL: Islp-l11 = Is=ImA+6mA=7mA
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