Chapter 2, Solution 1

v=iR i=v/R = (16/5)mA = 3.2 mA

Chapter 2, Solution 2

p= v/R > R =v¥p = 14400/60 = 240 ohms

Chapter 2, Solution 3

R = v/i = 120/(2.5x107) = 48k ohms

Chapter 2, Solution 4

(@ i=3/100 =
(b) = 3/150 = 20 mA

w
S
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Chapter 2, Solution 5

n=9/=7b=n+/-1=15

Chapter 2, Solution 6

n=12; [ =8, b=n+/[-1=19

Chapter 2, Solution 7
7 elements or 7 branches and 4 nodes, as indicated.
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Chapter 2, Solution 8

A 12 A
a .
v“
8A 4 b .
i, 4 v B
12 A
€ 9ad
Atnode a, g=12+1;, —» ii=-4A
At node c, 9=8+1, —>» irh=1A
Atnode d, 9=12+1;3 —» is =-3A

Chapter 2, Solution 9

Applying KCL,
i+1=10+2 — i, = 11A
I+1,=2+3 —» i, = 4A
=13 +3 i3 = 1A
Chapter 2, Solution 10
2
1 3
3A

Atnode 1, 4+3=1, —» i1=T7A
At node 3, 3+ip=-2 —» i,=-5A



Chapter 2, Solution 11

Applying KVL to each loop gives

L+vi+12=0 —» vi=4v
-12-v,+6=0 —» Vv, =-6v

Chapter 2, Solution 12

20v

10-6-V3=0 —> V3=4V
-v4+8-10=0 V4 =-2V
+ 15v -
[ ]
L |

+ 10v - i

— 25v +

[ ] [ ]

] ] N

+
:| loop 1 Vi |::| loop 3 |:
o i o

Forloop I, -20-25+10+v; =0 —» y; =35v
For loop 2, -10+15-v, = 0 —> v, =5v
Forloop 3, -vi+va+vz =0 — v3=30v

Chapter 2, Solution 13
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At node 2,
3+7+1,=0
Atnode 1,
I;+1,=2
At node 4,
2=1,+4
At node 3,
7+1,=1,
Hence,

—  I,=-104

— I,=2-1,=124

— s I, =2-4=-24

— > I;=7-2=54

1, =124, [1,=-104, 1[I;=54, 1,=-24

Chapter 2, Solution 14

+ -
3V \ Vi I4
- I; - + 2V -
- + V5 - -
4V
+

For mesh 1,

YV, +2+5=0 —— V,=7V

For mesh 2,

H+V, 4V, =0 —— Vy=—4-7=—11V

For mesh 3,

=3+V;-V;=0 —— V;=V;+3=-8V

For mesh 4,

V,~V,=2=0 —— V,=-V,-2=6V

Thus,

V,==8V, V,=6V, Vy=-1IV, V,=7V

\%!

5V
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Vi

For loop 1,
§-12+v, =0 ——> v, =4V

For loop 2,

v =8-10 =0 —— v;=—I8V
For loop 3,

Vv, +12+v; =0 ——> v, =-6V
Thus,

v, ==0V, v,=4V, v;=-18V

Chapter 2, Solution 16
+ Vi1 -

4%

N oop1 o) L7
6V<> oop

10V Vi

N

\_/
AVAvaYV,

+V2-

Applying KVL around loop 1,
—-6+vi+vi—-10-12=0 —» v; =14V
Applying KVL around loop 2,

12+10-v,=0 —» v,=22V
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+Vl-

44%%

loop 1
24V<J_r> ) §
V2,

+
loop 2

(-+)

+
V3

O

It is evident that v; = 10V
Applying KVL to loop 2,

vatvz+12=0 —» v,=-22V
Applying KVL to loop 1,

24+vi-vp=0 —» v =2V
Thus,

vi =2V, v, =-22V, v; =10V

Chapter 2, Solution 18
Applying KVL,
-30-10 +8 + I(3+5) =0
81=32 —> [1=4A



Chapter 2, Solution 19
Applying KVL around the loop, we obtain
-12+10-(-8) +3i=0 — i=-2A
Power dissipated by the resistor:
Py =1 R=43)=12W
Power supplied by the sources:
piov =12 (--2) = 24W
piov =10 (-2) = 220W

psv = (- -2) = -16W

Chapter 2, Solution 20
Applying KVL around the loop,

36 +4ip+5ip=0 —» ig=4A

Chapter 2, Solution 21 —>
Apply KVL to obtain
10 Q

-45+101-3Vy+51=0 vy

+ Vo -
But vy = 101,

. . ) 45V 3vy

-45+151-30i=0 — 1=-3A
P;=i'R=9x5=45W 4%4%Y%

5Q
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4Q

+V0-

6 Q) 10A T 2vy

At the node, KCL requires that
%‘W 1042v, =0—> vo= —4.444V

The current through the controlled source is
1=2V,=-8.888A

and the voltage across it is
. Vo
v=(6+4)ip= IOT:—ll.lll

Hence,

P2 vi= (-8.888)(-11.111) = 98.75 W

Chapter 2, Solution 23

8//12=4.28, 3//6=2, (4+2)//(1.2+4.8)=6//6=3
The circuit is reduced to that shown below.

ix 10
—

+ vy -

6A 2Q 30




Applying current division,

i = (6A)=24, v,
2+1+3
The current through the 1.2-Q resistor is 0.5ix = 1A. The voltage across the 12-Q

resistor is 1 x 4.8 =4.8 V. Hence the power is

2 2
Pt ow
R 12 ——

Chapter 2, Solution 24

_al R.R,
R +R, R,+R,

Vv, =—aly (R3||R4) =

K) _QRJQ

Vs (R +R)R, +R,)

(b) IfR1=R2=R3=R4=R,

o R
2

=410 — a=40
2R 4 -

Chapter 2, Solution 25
Vo=5x10"x 10x 10° = 50V
Using current division,

5
Lo = —>—(0.01x50) = 0.1 A
0=550 )= 014

V20:20X0.1 kv =2KkV

P20 = Io0 V2o = 0.2 kKW



Chapter 2, Solution 26
Vo=5x10"x10x 10° = 50V

Using current division,
I —L(O 01x50) = 0.1 A
754200 '

V30=20x0.1 kV=2KkV

P20 = L0 V20 = 0.2 kKW

Chapter 2, Solution 27

Using current division,
: 4
1=——20)=8A

T et iA

. _ 6
= ——(20) = 12
2= G0=12A

Chapter 2, Solution 28

We first combine the two resistors in parallel
15)10= 6 O

We now apply voltage division,

14
vi= ——(40)= 20V
T lare 0= 2N

6
va=vi=—(40)= 12V
2=Vs T e WO

Hence, vi=28V,v,=12V.v,=12V




Chapter 2, Solution 29
The series combination of 6 QQ and 3 Q resistors is shorted. Hence
iz =0= \'%)

V1:12,i1:2= 3A
4

Hence \A 12 V, i1 =3 A, i2 :L: \'%)

Chapter 2, Solution 30

i

9A 6Q v<40Q

By current division, i = L(9) =6A
6+12

i, =9-6=3A,v=4i, = 4x3=12

pe=1"R=36x6=216 W

Chapter 2, Solution 31

The 5 Q resistor is in series with the combination of 10”(4 +6)=5Q.

Hence by the voltage division principle,

v:i(20V): 10V
5+5

by ohm's law,

v 10

i= = =1
4+6 46 —

pp=iR=(1’4)=4W
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We first combine resistors in parallel.

20p0= 220 _1p0
1ofa0= 2% _go
50

Using current division principle,

.. 8 . 12
1, +1, =—(20) =8A,1, +1, =—(20) =12A
1 2 8+12( ) 3 4 20( )

i =%(8) =32A

.30
i,=—(8)=48A
=5, ®) =484
.10
i, =—(2)=24A
=512 = 244

i, =%(12) = 9.6A

Chapter 2, Solution 33

Combining the conductance leads to the equivalent circuit below

i 4S
+ : +
9A Q) V1S %48 9A¢ v 1S 28

6S||3S:%:25 and 25+25=48S

Using current division,

= (9)=6A,v=3()-3V
1+—
2
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By parallel and series combinations, the circuit is reduced to the one below:

10x15 h, 89
102 +13) = —> =60 Wy
25 N
154 +6) = 15;51 > _ 60 28V C*) i
12](6+6) = 60 ]
) 28 .
Thus 11=—=2Aandv;=61;,=12V
8+6
We now work backward to get i, and vo.
ii1=2A 8Q 6Q 1A
g 1A
+ +
28V 12V 120 6V 260

Y2

13
Thus, vo=->(3-6)=3-12,i,= -2 =024
2= 569 3

p2=1’R=(0.24)>(2)=0.1152 W

11=2A,1,=024A,vi=12V,v,=3.12V, p,=0.1152 W

Chapter 2, Solution 35

e

6 Q



Combining the versions in parallel,

70x30 20x5

7030 = =21,  2015= 40
i- 2 _sa
21+4

vi=211i=42V,vy=41=8V
=L 06A,ih=—2=04A
70 20

At node a, KCL must be satisfied

H=i+Ip—>06=04+1, —>1[,=02A

Hence vp=8 V and [ = 0.2A

Chapter 2, Solution 36

The 8-Q resistor is shorted. No current flows through the 1-Q resistor. Hence v,
is the voltage across the 6Q resistor.

4

= =—=1A
2+316

Io

U

vo=1o (36)=21, = 2V
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Let I = current through the 16Q resistor. If 4 V is the voltage drop across the 6||R

combination, then 20 - 4 = 16 V in the voltage drop across the 16Q resistor.

Hence, 1 = E= 1A.
16

But I= — 20 p ] 4=6||R=—61$— R=120
16+ 6|R 6+R

Chapter 2, Solution 38
Let Iy = current through the 6€2 resistor. Since 62 and 3Q2 resistors are in parallel.
6lp=2x3 — Ry=1A
The total current through the 4Q resistor=1+2 =3 A.

Hence
vs=(Q2+4+23)(3A)=24V

Chapter 2, Solution 39
(a) Reg=R|0=

()  Req=R|R+R|R = .

(©  Re= (R+R)|(R+R)=2R[2R = R

d) Rey= SRH(R +R[R) = 3R|(R +%R)
3

3Rx - R
- 23 - R
3R+~ R
R -2R
(e) RH2RH3R 3R ( m J
20
3Rx —
- 3R| 2R = 32 LAY
;pa2p A

R ——
3
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Req=3+4|(2+6[3)=3+2=5Q
=10 10 54
Req 5

Chapter 2, Solution 41

Let Ry = combination of three 122 resistors in parallel

1 I 1 1
— =t —+— —» =4
R 12 12 12 Ro

[}

R, =30+60|(10+R, +R)=30+60|(14+R)

60(14+R)
74+ R

50=30+ — 74 +R=42+3R
orR=16 Q

Chapter 2, Solution 42

5x20 4

(@ Ra= 5H(8+20||30) = 5H(8+12) == —40

(b) Rab: 244

‘(5 +3)H8+5H10H(6+4) 2+ 44+5f5=2+2+25- 650

Chapter 2, Solution 43

(@) Ry=520+10140=229,200 4 ¢ 12
25 50
-1
(b)  60[20[30 = LI ) Y
60 20 30 6
80+20

16
100

Rap = 80[(10+10) =



Chapter 2, Solution 44

(a) Convert T to Y and obtain

g, = 20x20+20x10+10x20 _ 800 _ o,
10 10
800

R, =——=40Q =R
2775 3

The circuit becomes that shown below.

AN

R, 5Q

b

R;//0 =0, R3//5 =40//5 = 4.444 O
Ry, =Ry | ((0+4.444) = 40/ 14444 = 4Q

(b) 30//(20+50) =30//70 =21 Q
Convert the T to Y and obtain
_ 20x10+10x40+40x20 _ 1400

40 40

- H0— 1400

R, - 350

20

The circuit is reduce 750 tshown below.

N
110 R,

300 210

210

Combining the resistors in parallel



R1//15 =35//15=10.5, 30//R,=30//70 =21
leads to the circuit below.

110 10.50

210 1400

210 210

Coverting the T to Y leads to the circuit below.

110 10.5Q
A VA NI VA NI
R4
Rs R6

210

_ 2Ix140+140x21+21x21 6321
21 21

R, =301Q =R,

R =2 _4sis
140

10.5//301 =10.15, 301//21=19.63
Rs//(10.15 +19.63) = 45.15//29.78 = 17.94
R, =11+17.94 = 28.94Q

Chapter 2, Solution 45
(a) 10//40=8, 20//30=12, 8//12=4.8

Ry =5+50+48=5980Q

(b) 12 and 60 ohm resistors are in parallel. Hence, 12//60 = 10 ohm. This 10 ohm
and 20 ohm are in series to give 30 ohm. This is in parallel with 30 ohm to give
30//30 = 15 ohm. And 25//(15+10) =12.5. Thus

R, =5+128+15=325Q
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30x70 40+ 60+ 20
80

(@) Rap=30[70+40+60]20 =

=21+40+15=76 Q

(b) The 10-Q2, 50-Q, 70-Q3, and 80-Q resistors are shorted.

2030 = 2239 _1p0
4060 = 40x60 _,,
100

Rip=8+12+24+6+0+4=54Q

Chapter 2, Solution 47

5x20

5|20 = 40
25
63 = 3 10
10Q 8Q
—VW—a b
40 20

Rip=10+4+2+8=24Q
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@ R,= "R HRRy+RGR, 100+100+100

30
R, 10
R,=R,=R,=30Q
() R, = 30x20+30x50+20x50 3100 _ . 5,
30
3100 3100

R,=——=155Q, R, =>—"=620
20 50

R,=_103.3Q, R, =155Q, R, =62

Chapter 2, Solution 49

R R 12+12
(@) Ry= = -

R, +R, +R, 36

R1:R2:R3:4Q

40

60x30
b R=—r—"F——=
60+30+10
R, = 60x10 60
100
R, = 30x10 _30
100

R; =18Q, R, = 6Q, R; =3Q

Chapter 2, Solution 50

Using R, = 3Ry = 3R, we obtain the equivalent circuit shown below:

R

R
30mA a‘ 3R —
D § IR @ 30mA$ 3R

% 3R/2




3RxR é R

3R|R = =
4R 4
3R|(3RxR)/(4R) =3/(4R)
3 3 3 3Rx é R
3R||(ZR + ZR) = 3R||ER = 3
3R + 5 R =R

P=I"R — 800x 10°=(30x 10°)’R

R= 889 Q

Chapter 2, Solution 51

(a)  30[30=15Q and 30[20 =30x20/(50) =120
Rap = 15)|(12+12) =15x24/(39) =9.31 Q

a a
200 120
300 309§ 300 —> §159
30 120
200
b b

(b) Converting the T-subnetwork into its equivalent Anetwork gives

Ray = 10x20 + 20x5 + 5x10/(5) = 350/(5) = 70 Q
Rye = 350/(10) = 35Q, Ra'c' = 350/(20)=17.5Q

Also 3070 =30x70/(100) = 21Q and 35/(15) = 35x15/(50) = 10.5
Ry =25+ 17.5|(21+10.5) =25 +17.5|31.5

R =36.25 Q)
300
200 VWY
AN~
250 |.0 70Q ,
250 10Q 20Q a b
a a—/\/\/\/—
5o 150 —p 17.5Q 359% 150
b
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(a) We first convert from T to A.

b
R, = 100x200 +200x200 +200x100 _ 80000 _ o
100 100
R, = R3 = 80000/(200) = 400
But  100j400 = 1292490 _goqy
500
We connect the A to Y.
100 Q
a VW
80 0
800 Q
80 0
b

80x300 64,000 400 o)

R.=R.= =
80+80+800 960 3
R, = 80x80 _ 20
960 3

We convert Tto A.

00/3Q 500/3 Q2

100 ©
320/3 Q

a

500/3 Q




320 320

100x100 +100x =~ +100x ~——
R = 3 3 _94000/3) _ 593 750
320 320/(3)
3
R, =R| _ 24000/43) _ 5535
100
940/(30)[500/(3) = 940/3)x300/3) _ g 796

1440/(3)

293.75x217.6 _ 1250

R, = 293.75](2x108.796) =
511.36

(b) Converting the Ts to A, we have the equivalent circuit below.

100 Q 100 Q
| WA

100 Q
100 Q 300 Q

300 Q@

100 Q 300Q 100 Q

b 100 Q 100 Q
100 Q 100 Q
a
100 Q
100 Q 100 Q
b —VM——W

300[100 = 300x100/(400) = 75, 300]|(75 + 75) = 300x150/(450) =100
Rap = 100 + 100[300 + 100 = 200 + 100x300/(400)
Ry =2.75Q

100 Q

100 Q
300 Q

300 Q
300 Q2 100 Q

100 Q
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(a) Converting one A to T yields the equivalent circuit below:

30Q 2’

o A0x10 g _10XS0_ oo p o 40x50
40+10+50 100

Rap =20 + 80 + 20 + (30 +4)[(60 + 5) =120 + 34|65

Ry, =142.32Q

(a) We combine the resistor in series and in parallel.

30[(30+30) = =20Q

30x60
9

We convert the balanced As to Ts as shown below:

30Q 30Q a
300 10Q
00 Wi
100 10Q
b W2

Rap =10 + (10 +10)[(10+ 20 +10) +10 = 20 + 2040
R, =33.33Q

Chapter 2, Solution 54

(@) R, =50+100//(150+100+150)=50+100//400 = 130Q

(b) R, =60+100//(150+100+150)=60+100//400 = 140Q

=20Q



Chapter 2, Solution 55

We convert the T to A.

Io
—>
a Iy
—>
a
20 Q
24 V+ 0o 60 Q 140 Q
' —p N 24V 60 Q
10Q 50Q <+> —>§ 350
200 70 Q
b AN~ 700
Req b
Req
_ R R, +R,R, +R,;R, 20x40+40x10+10x20 1400 _ 350
! R, 40 40

R, = 1400/(10) = 140Q, Ry, = 1400/(40) = 350
70[70 = 35 and 140]160 = 140x60/(200) = 42

Req = 35|35+ 42) = 24.0625Q
Ip = 24/(Ray) = 0.9774A

Chapter 2, Solution 56

We need to find Req and apply voltage division. We first tranform the Y network to A.

30Q 30Q
M~
16 Q 375Q
a b
A
100 V+ 35Q 30Q 200
) 45Q
| ¢
Req

15x10 +10x12 +12x15 450

Rab = =37.5Q
2

12
Rue = 450/(10) = 45Q, Ry = 450/(15) = 300

Combining the resistors in parallel,



30]20 = (600/50) = 12 Q,
37.5|130 = (37.5x30/67.5) = 16.667 Q
35//45 = (35x45/80) = 19.688 Q
Req = 19.688||(12 +16.667) = 11.672CQ
By voltage division,

v = ﬂlOO = 42.18V
11.672+16 -

Chapter 2, Solution 57

6x12+12x8+8x6 216

12 12
Rac =216/(8) =27Q, Ry =36 Q
Ry = 4x2+2x8+8x4 56

=270
Rer = 56/(4) = 140, Ry = 56/(2) = 28 Q

R =

=18 Q

8 8

Combining resistors in parallel,

280

10j28 =~ =7.3680, 36]7 = 30x7

=5.868Q

27x3

27|3 = =270




4Q

1.829 Q
279 3.977 Q

— 0.5964 O

5868Q >140

7-568 02 7.568 Q 14 Q

18x2.7 _18x2.7

™ 18+2.7+5867 26567

R, = 1B8X5868 54000
26.567

_ 5.868x2.7
" 26.567
R, =4+1.829+(3.977 +7.368)|(0.5964 +14)
=5.829+11.346)14.5964 = 12.21 Q
1=20/(Req) = 1.64 A

=1.829 Q

=0.5904 Q

Chapter 2, Solution 58

The resistor of the bulb is 120/(0.75) = 160Q2

40Q 225A 15A

i —

+90v- 0T5A y|

v <+> 160 O 80 O
NG 1920

Once the 1602 and 802 resistors are in parallel, they have the same voltage 120V.
Hence the current through the 40Q resistor is

40(0.75+1.5)=2.25x40=90
Thus

ve=90+120=210V



Chapter 2, Solution 59
Total power p=30+40+ 50+ 120 W =vi

ori=p/(v)=120/(100) = 1.2 A

Chapter 2, Solution 60

p=1iv 1=p/(v)
izow = 30/(100) = 0.3 A
150w = 40/(100) = 0.4 A
isow = 50/(100) = 0.5 A

Chapter 2, Solution 61

There are three possibilities

(a) Use R; and Ry:
R =R,|R, =80[90 = 42.35Q
p=1iR
1=12A+5%=12+0.06=1.26, 1.14A
p=67.23W or 55.04W, cost = $1.50

(b) Use Ry and Rj:
R =R |R; =80[100 =44.44 O
p=T"R=70.52W or 57.76W, cost = $1.35

(©) Use R, and Rj:
R=R,|R, =90[100 = 47.37Q
p=T"R=752W or 61.56W, cost = $1.65

Note that cases (b) and (c) give p that exceed 70W that can be supplied.
Hence case (a) is the right choice, i.e.

R1 and Rz

Chapter 2, Solution 62
pa=110x8 =880 W, pg=110x2=220W

Energy cost = $0.06 x 360 x10 x (880 + 220)/1000 = $237.60



Chapter 2, Solution 63

Use eq. (2.61),

-3
R, = I Rm:2X10 X1030
I[-1 5-2x10"

m

LL=1-1,=4998 A
p=I’R = (4.998)>(0.04) = 0.9992 =1

=0.04Q2

Chapter 2, Solution 64

When R, =0, i, = 10A R=10_110

10
When Ry is maximum, iy= 1A~ R+R, :$:110 Q

e, Ry=110-R=99Q
Thus, R=11Q, Ry= 99Q

Chapter 2, Solution 65

R =Ye_ g =% jvo- 4k0
I 10mA

Chapter 2, Solution 66

20 kQ/V = sensitivity = IL
fs

I
e, ly= —kQ/V =50 uA
Y H

A%
The intended resistance Ry, = N £ =10(20kQ2/ V) = 200kQ
fs

@ R, =22 _r =29V 50010- 800 kO

1 S50pA
(b) p=1.R, =(50 pA)*(800 kQ) = 2 mW



Chapter 2, Solution 67
(a) By current division,

ih=5/(5+5)(2mA) =1 mA
Vo=(4kQ)ip=4x10°x10°=4V

(b)  4k|6k = 2.4kQ. By current division,
(2mA) =1.19 mA

=
* 1424+5
vy = (2.4 kQ)(1.19 mA) = 2.857 V

©  %error= 2 Y| x 100% = 1% 100 = 28.57%
Vo
(d) 4k||30 kQ = 3.6 kQ. By current division,
i, = #(mA) =1.042mA
14+3.6+5
v,(3.6kQ)(1.042mA) = 3.75V
o error = | —Yo 0.25x100

x100% = —2 6.25%

Vo

Chapter 2, Solution 68

(a)  40=24]60Q

-4 =0.1A
16+ 24

Y 0.09756 A
16+1+24

(c) % error = %xm% =2.44%

i

(b)
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With the voltmeter in place,
_ RyR, v
R, +R{+R,|R, °
where R, = 100 kQQ without the voltmeter,

0

— R2
° R,+R,+R{ °
(@)  WhenR,=1kQ, R |R, = %kg
100
Vo= —10L 40y = 1.278 V (with)
100
101+30
Vo= L(40) = 1.29 V (without)
1+30
(b)  WhenR,=10kQ, R,[R, = % =9.091kQ
Vo= ﬂ(m) = 9.30 V (with)
®9.091+30 '
10
Vo= 40) =10 V (without
0 10+30( ) ( )
(¢)  When R, =100kQ, R,|R,, =50kQ
50
= 40) = 25 V_(with)
° 50+30( )
100 .
Vo= (40) = 30.77 V_(without)
100 + 30

Chapter 2, Solution 70

(a) Using voltage division,
v, = 12 55y=1sv
12+ 8 -

_ 25) = 10V
= g5 =L

Vop =V =V =15-10=5V



(b)

+ 8k Q 15kQ
25 V<>
) _r

12kQ 10k Q

(o)

Ve =0, v, =10V, vy =v,-v,=0-10==10V

Chapter 2, Solution 71

Giventhatv,=30V,R;=20Q,[; =1 A, find R,.

v,=i,(R,+R,) —— R, =-*-R, :3—]0—20:109

Iy



Chapter 2, Solution 72

The system can be modeled as shown.

17A
—

A% R R eoe R

The n parallel resistors R give a combined resistance of R/n. Thus,

9:12x£ N n:]2xR212x15: 0
n 9 9 -

Chapter 2, Solution 73

By the current division principle, the current through the ammeter will be
one-half its previous value when

R=20+Ry
65=20+Ry—>» Ry=45Q
Chapter 2, Solution 74
With the switch in high position,
6=(0.01+R3+0.02) x5 — R3=1.17Q
At the medium position,
6=(0.01 +Ry+R3+0.02)x 3 —> R, +R3=1.97
orR,=197-1.17=0.8Q
At the low position,

6= (0.01+R1+R2+R3+0.02)X1 — R, +R, +R3=5.97
R;=597-197=4Q



Chapter 2, Solution 75

R 100 Q
N\
+ 120
Vs T—':
(a) When R, =0, then
t E’ 2
In=Ig= — Ry= —-R =———-100=19.9kQ
R+R I 0.1x10
I
(b) For half-scale deflection, I, = f =0.05mA
InFL —» RX=£—(R+Rm)=#3—2OkQ=20kQ
R+R,_ +R, I, 0.05x10"

Chapter 2, Solution 76

For series connection, R =2 x 0.4QQ = 0.8Q2

2 2
V207 k0 ow)
R 0.8
For parallel connection, R = 1/2 x 0.4Q2 = 0.2Q
V2 (120)°
= —=—""—="T72kW (high
P R 0.2 12kW (high)

Chapter 2, Solution 77

(a

p—

5 Q= 10]10 = 20]20]20]20

1.e., four 20 Q resistors in parallel.

(b)  311.8=300+10+1.8=300+ 20[20+1.8

1.e., one 300Q2 resistor in series with 1.8Q resistor and
a parallel combination of two 20Q resistors.

(c)  40kQ = 12kQ + 28k = 24|24k + 56k|50k

i.e., Two 24kQ resistors in parallel connected in series with two
50k resistors in parallel.

(d) 42.32kQ =421 + 320
=24k + 28k =320

=24k = 56k|/56k +300+ 20

1.e., A series combination of 20Q2 resistor, 300Q2 resistor, 24kQ2
resistor and a parallel combination of two 56kQ) resistors.




Chapter 2, Solution 78

The equivalent circuit is shown below:

R
—\Y

A%
s Vo (1-a)R

1-a)R
o= 2Ry _apr,v,
R+(1-a)R
&:(l—oc)R
VS

Chapter 2, Solution 79
Since p = v*/R, the resistance of the sharpener is
R = v¥/(p) = 6%/(240 x 107) = 150Q
[ =p/(v) =240 mW/(6V) = 40 mA
Since R and Ry are in series, [ flows through both.
IR\ =V,=9-6=3V
Ry =3/(I) = 3/(40 mA) = 3000/(40) =75 Q
Chapter 2, Solution 80

The amplifier can be modeled as a voltage source and the loudspeaker as a resistor:

Rl RZ
Case 1 . Case 2
2
Hence p:V?, p—zz% —> pzz%plz%(lmzww
b 2 2



Chapter 2, Solution 81

Let R; and R, be in kQ.

R, =R, +R,|[5 (1)
V, 5R
= —” - (2)
Vs SR, +R,
5”R1 5R2
From (1) and (2), 0.05 =—— 2= 3R, = or R, =3.33kQ
40 5+R,
From (1), 40 = R=2 R; =38 kQ
Thus R] =38 kQ, R2 =3.33 kQ)
Chapter 2, Solution 82
(a) 10 Q
40 Q
80 Q
1 2
l(12
50
Ri; =80+ 10](10+40) = 80+~ = 88330
(b)
3
100 20Q
40 Q
10 Q <+ R;;

%809

Ri3 =80 + 10](10 +40) + 20 =100 +10[50 = 108.33 ©




(©) 4

20Q
10Q

10Q

%809

Ris=80+0[(10+40+10)+20=80+0+20= 100 Q

40 Q

1

Chapter 2, Solution 83

The voltage across the tube is 2 x 60 mV = 0.06 V, which is negligible
compared with 24 V. Ignoring this voltage amp, we can calculate the
current through the devices.

Il:&=45mW=5 A
vV, 9V
L= P2 o UMW oha
24

+
24V —

By applying KCL, we obtain

Iy, =60-20 =40 mA and I, =40-5=35mA

IV 3150
40mA
9V

ILR,=9V  ©~ R,=——=257.140
: 35mA

Hence, IR]RIZ 24-9=15V — R, =



	Chapter 2, Solution 1
	Chapter 2, Solution 2
	Chapter 2, Solution 3
	Chapter 2, Solution 4
	Chapter 2, Solution 5
	Chapter 2, Solution 6
	Chapter 2, Solution 7
	Chapter 2, Solution 8
	Chapter 2, Solution 9
	Applying KCL,
	Chapter 2, Solution 10
	Chapter 2, Solution 11
	Applying KVL to each loop gives
	For loop 3, -v1 +v2 +v3  =  0 v3 = 30v
	Chapter 2, Solution 16
	Chapter 2, Solution 17
	Chapter 2, Solution 18
	Applying KVL,
	-Vab + 5I + 8 = 0              Vab = 28V
	Chapter 2, Solution 19
	Applying KVL around the loop, we obtain
	Chapter 2, Solution 20
	Applying KVL around the loop,
	Chapter 2, Solution 21
	Chapter 2, Solution 22
	Soln0226_51.pdf
	Using current division,
	Chapter 2, Solution 30
	Req = �5(
	Rab = �
	(a)Ra =
	(a)R1 =
	R1 = 18(, R2 = 6(, R3 = 3(

	Soln0252_58.pdf
	Chapter 2, Solution 55
	We convert the T to �.
	Chapter 2, Solution 56
	Chapter 2, Solution 57
	Chapter 2, Solution 58

	Soln0259_77.pdf
	Chapter 2, Solution 59
	Total power p = 30 + 40 + 50 + 120 W = vi
	or i = p/(v) = 120/(100) = 1.2 A
	Chapter 2, Solution 63
	Chapter 2, Solution 65
	4 k(
	Chapter 2, Solution 66
	Chapter 2, Solution 68
	(a)
	Chapter 2, Solution 69
	Chapter 2, Solution 71
	Chapter 2, Solution 74
	Chapter 2, Solution 75
	Chapter 2, Solution 77

	Soln0278_83.pdf
	Chapter 2, Solution 78
	Chapter 2, Solution 79
	
	Chapter 2, Solution 80


	Chapter 2, Solution 82
	
	Chapter 2, Solution 83




