Homework 3 Solution

EECS 70A
Chapter 3, Solution 2.
At node 1,
Vi _£:6+—V1_V2 60 = - 8v; + 5v; 1)
10 5 2
At node 2,
‘%:3+6+L2V2 “%=-2v 43, (2

Solving (1) and (2),
vi=0V,v,=12

Chapter 3, Solution 3.

Applying KCL to the upper node,

V, V., V Y —

0= 24+ -2y 24240 Vo =40V
10 20 30 60

A v, v, v,

b= 0= 4A,i,= 2= 2Ais= 2= 13333A,0,= - = 666.7mA
10 20 30 60

Chapter 3, Solution 6.

i1+ir+i3=0

or vp=8.727V



Chapter 3, Solution 35.

30v<+> 20V
T - - +
! 12 Vo % 4 kQ
2kQ % «~ 5kQ "

Assume that i; and i, are in mA.  We apply mesh analysis. For mesh 1,
-30+20+7i;—-5i,=0 or 7i;-5i,=10 Q)
For mesh 2,
-20+9i,-5i;=0 or -5i;+9i,=20 2
Solving (1) and (2), we obtain, i, = 5.
Vo = 4i, = 20 volts.

Chapter 3, Solution 36.
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Applying mesh analysis gives,

12 = 10'1 - 6|2

-10 = -6l + 8,



o -

5 -3 6 -3 5 6
= =11 A = =9, A,-= = -7
-3 4 -5 4 -3 -5
A, 9 _Az_—7
l, =—=—, I, =—2=—
A 11 A 11

ii1=-11=-9/11=-0.8181 A, i,=1;1-1,=10/11=1.4545 A.
Vo = 6ip, = 6x1.4545= 8.727 V.
Chapter 3, Solution 69.
Assume that all conductances are in mS, all currents are in mA, and all voltages are in volts.
Gu = (1/2) + (1/4) + (/1) = 1.75, Gy = (1/4) + (1/4) + (1/2) = 1,
Ga = (1/1) + (1/4) =125 Gyp=-1/4=-0.25, Gui= -1/1 = -1,
621 = -0.25, Ggg =-1/4= -0.25, G31 = -1, ng =-0.25

i1=20, i2=5,andi3=10—5=5

The node-voltage equations are:

175 -025 -1 |v, 20
—-0.25 1 -0.25]|v,
-1 -025 125 | v, 5
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Chapter 4, Solution 33.

(@ Rm = 10J40 = 400/50 = 8ohms
Vi = (40/(40 +10))20 = 16V
(b) Ry = 30[60 = 1800/90 = 20 ohms



2+ (30 - V].)/GO v4/30, and vi; = Vm

120 + 30 - v4 2vy, or vi = 50V

VTh = 50
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Chapter 4, Solution 36.

Remove the 30-V voltage source and the 20-ohm resistor.

la
Ry 10Q § Sy
l Vin
a +
wes |, 400 C—) S0V _
*b b
a
From Fig. (a), R, = 10]|40 = 8 ohms
From Fig. (b), V1 = (40/(10 +40))50 = 40V

The equivalent circuit of the original circuit is shown in Fig. (¢). Applying KVL,

30—40+ (8 +12)i = 0, which leadsto i = 500mA
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Chapter 4, Solution 84.

Let the equivalent circuit of the battery terminated by a load be as shown below.

R

+

Vi <

For open circuit,

R =0, —— V=V, =V, =108V

oc

When Ry =4 ohm, V;=10.5,

I, Ve y08/4=27
RL
But
V=V, 12-10.8
I,

Viw =V, + 1Ry, — Ry, =

= 0.4444Q
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Chapter 4, Solution 85.

(a) Consider the equivalent circuit terminated with R as shown below.

Rt

+ +

VTh<> Vab

R \ 10

= V > =
R+R, " 10+R, "

Vab

or

60+ 6R,, =10V,
where Ry, 1s in k-ohm.

Similarly,
30
12=——-V,, —— 360+12R,, =30V,
30+ R,

Solving (1) and (2) leads to

V, =24V, R, =30kQ

b ¥ 20

- 24)=9.6V
a 20+30( )=26V
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