Irwin, Engineering Circuit Analysis, 11e, ISV

2.1 Determine the current and power dissipated in the
resistors in Fig. P2.1.

TATATL
20
12V (:) S 0ss
Figure P2.1
SOLUTION:
Fo= o = 2%
I =25
T= %A
Par = IR, =(3)(2)
Po.o = 18 KW

o = TR -(3Y (D

Po. = 1B KW

P
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2.2 For the circuit given in Fig. P2.2.
(@) Determine resistance R that will result in the 25 kQ
resistor absorbing 2mW.

(b) Determine resistor R that will result 12 V source
delivering 3.6mW to the circuit.

15 k01
Wity
(+
12V \Z %R
Vi
25 kil
Figure P2.2

SOLUTION:

Let us define a clockwise current i.

a. i=12/(40 + R) mA, with R expressed in kQ.
We want i* 25 =2
Or (12/40+R)*.25 = 2

On rearranging we get,
2

R +80R-200=0
which has the solutions R =-82.43 kQ and R = 2.426 kQ. Only the latter is a physical
solution, so
R =2.426 kQ.
b. Werequirei-12=3.6 ori=0.3 mA
From the circuit, we also see that i= 12/(15 + R + 25) mA
Substituting the desired value for i, we find that the required value of RisR =0
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2.2 Given the circuit in Fig. P2.3, find the voltage across each
resistor and the power dissipated in each.

50
A

aaC‘) 30255

Figure P2.3

SOLUTION:

=
"w
A
&
¥
S)
<
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2.4 In the network in Fig. P2.4, the power absorbed by R, is

20 mW. Find R..

2 (1)

SR,

Figure P2.4

SOLUTION:

2;0)00"b

Lempe
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2.5 A model for a standard two D-cell flashlight is shown in
Fig. P2.5. Find the power dissipated in the lamp.
1-{) larmp

Figure P2.5

SOLUTION:
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2.6 An automobile uses two halogen headlights connected as
shown in Fig. P2.6. Determine the power supplied by the
battery if each headlight draws 3 A of current.

v

Figure P2.6

SOLUTION:

1,21, 3A
- T,rTe 6
P = VI = 12(6)

Pov = 12 W
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2.7 Many years ago a string of Christmas tree lights was
manufactured in the form shown in Fig. P2.7a. Today the lights

are manufactured as shown in Fig. P2.7b. Is there a good reason
for this change?

=
al
{b)
Figure P2.7
SOLUTION:
When  Ouisdmae  toee one canngcked in sppiex
o Hhowrl pa R 28%, oun cnenit bulb
ij.hm WUl comse ol budes A Lusun %Cmm’m«k
we.)

4he loullas OGne connatked v porallel as dovin (w

Figuwre 245k, Qs chondt badb Jodune  will o
ore ol 40 s Voo Podos buldos

. fpackios raws o 2 o panallef.

vat
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2.8 Find [, in the network in Fig. P2.8.

Vi i
T 6rmd
E 20 mA % 3
I 4 mA
Figure P2.8
SOLUTION:

1. = \Dve A

KoL ok mode A T,1+1,=20m
-Il." 2&\“"10“‘
I.s": |D'ﬁh
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2.5 In the following circuit in Fig. P2.9, determine I.
2V

10 0}

Figure P2.9

SOLUTION:

-1+42+10/-3.5+10i=0
Solving, I =125 mA
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2.10 Find I, and [, in the network in Fig. P2.10.

I I
VWV VA Ak
8 ma
M
® 3 ; ;
[ 4 mA, 1 2ZmA
Figure P2.10
SOLUTION:

Il = Ara+ B8m
Ii - 12"‘:‘1“

KcL ot node A

KeLat node B Bra = 2m + I,
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2.11 Find /, in the circuit in Fig. P2.11.
Iy
Vi

4 A

O D

2 mh

VAN

Figure P2.11

SOLUTION:

kel ar node B

P I&_}, JZM:

I,= -8mA
KeL ot hode A 2m = I|+ Il
-I|-'= j..[)l"'ﬁpl
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2.12 In given circuit in Fig. P2.12.
(a) Let V_= 10V and find /,
(b) Let/, = 50A and find V,
(c) Calculate the ratio v,

I,
AN
20 40
*’,-C) 103 303 503V,
Figure P2.12
SOLUTION:

a. The current through the 5-Q resistor is 10/5 = 2 A. DefineRas 3 || (4 +5)
=2.25 Q. The current through the 2-Q resistor then is given by
Is(1/1+(2+R)) = 1/5.25
The current through the 5-Q resistor is
IS= 42 A

b. Given that IS is now 50 A, the current through the 5-Q resistor becomes

I./5.25(3/3+9) = 2.381A
Thus,V =5(2.381) = 11.90 V

c. V,/l;=0.2381

Chapter 2: Resistive Circuits



Irwin, Engineering Circuit Analysis, 11e, ISV

13

2.13 Determine [ in the circuit in Fig. P2.13.

zakﬂ 6 mA 31,

FIma

Figure P2.13

SOLUTION:

Gt TR TETe bl ¥ I9T,

Y AL +I, = dm
1: ‘%K O'MA I\-:-&
z{( “‘G‘i» “¥C\ = 3m

ViRv=2ay =12

1BV = 12

Ve g

5 V
Lo 15750

AL

i %
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2.14 Calculate the value of { in the circuit in Fig. P2.14.
AT () AN
410 P 0
v
9V Ci} @ 403
Figure P2.14

SOLUTION:

Starting with the bottom node and proceeding in a clockwise direction, we write the KVL
equation

-9 +41 + 4/ = 0 (no current flows through either the -3 V source or the 2 Q resistor)
Solving, we find that /=9/8 A=1.125 A.
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2.15 Find I, in the network in Fig. P2.15.

A
3 Ow 3
151, 9 I
X II/-"_‘;\L W '_J
/
& mA
ImA
ATTE -
Figure P2.15
SOLUTION:

| 5Ty 2 {mA +3mp =ImA
Ix 2 £mA
(mp = 3Ix +T,
= |¥mA AT,
Tz ~12mh
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2.16 Find I, [, and I, in the network in Fig. P2.16.

ey 10

y )

2 2 (1) 4ma

Figure P2.16

SOLUTION:

KCL ax A" 12 m
Tx

B‘rﬁ + 13{
Im A

KL ab B % I, thm =2m
1. = ~2mA

welhoakC ' 1zmt Iy 1350

I'wf: Zm-*\ZM
I“F — _tDMA
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2.17 In the circuit, in Fig. P2.17,1f V = &V, find I..

v
112 511
S 20 {::D l,
Figure P2.17

SOLUTION:

Since v =6V, we know the current through the 1-Q resistor is 6 A, the current
through the 2-Q resistor is 3 A, and the current through the 5-Q resistor is 6/5
=1.2 A, as shown below

ByKCL,6+3+1.2+IS=O

| =-10.2 A
s
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2.18 Find I, in the network in Fig. P2.18.

s (O

Viii—s A

G)ma

15 mA

SONEE-

Figure P2.18

SOLUTION:

lomk +51x = ISMA 415 mA

Iﬁ:Qmﬂ
SmA+T+Ix =0

ICmA + Ty 4 Ymp =0
I, = -19mh
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2.19 Find I, I, and I in the network in Fig. P2.19.

I
O\
18 mA C ) § 3
15 &mA
A p WA
3, <T> <1 3,
I
Figure P2.19
SOLUTION:
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18mh + 4T3 p6mA = Ix
T}( ——IA mf
1) = 3T+ 32 = 61x = “T2MA

ST':(-:..TQ tIEm A
-3L mA = LgtIEMA
...-E."-.l n"IH - Ig

Igmh = Iyt+I3
[gmA < ~lamAaTLs
2omp = Ig
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2.20 In the network in Fig. P2.20, Find [,, I, and [ and show that
KCL is satisfied at the boundary.

o 4 i

Figure P2.20

SOLUTION:

AmA = Imp + UmA =1
1\ = 5mA

T_z,'\‘““‘A = 2mA
T, = = AmA
_Lg = Il+ qu
= -2mA
Across ~the Bcwdﬂ"& (lldt‘, ﬁgu +)
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2.21 Determine V, and I in the circuit in Fig P2.21.

[, a0 v,
Mﬁ \_A_/
'Il'-.-'(

Figure P2.21

.t
=
()
"

6 1}

SOLUTION:
We apply KVL around the loop. The result is,
-12+4/+2v,—4+6/=0
Applying Ohm'’s law to the 6- Q resistor gives
Vo =-6/
Substituting in (i), we get,

-16 +10/—-12/=0 => /=-8Aand V,=48V

(i)

Chapter 2: Resistive Circuits



Irwin, Engineering Circuit Analysis, 11e, ISV

20.22 Find currents and voltages in the circuit in Fig. P2.22.

gn N1, 5
AT
¥ l":
) v Vs
mu(;; ;ﬁan 1§an
Figure P2.22

SOLUTION:
We apply Ohm’s law and Kirchhoff’s laws. By Ohm’s law,
Vi1=8I1,V,=30, V3= 6l3 (')

Since the voltage and current of each resistor are related by Ohm’slaw as shown, we are really
looking for three things: (V1 V,,Vs3) or (I, I, ;) At node a, KCL gives

ll- Iz- I3 =0 (“)

Applying KVL to loop 1,

-30+V+V, =0
=> -30+8/,+3,=0 From (i)
=> ,=(30-31,)/8 (i)

Applying KVL to loop 2,

-V, +V3=0 => Vi=V, (iv)

We express V;and V,in terms of /;and I, as in Eq. (i). Equation (iv) becomes

6/3= 6/, => =1,/ 2 (v)
Substituting values in eq. (iii) gives,

((30-31)/8)+ 1L+ (lL/2) =0 or L=2A

Substituting the values of /, and using equations (i) to (v) we get,

l1=3A, I3=1A, V=24V, V,=6V, V3=6V
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2.23 Find Vi and V.. in the circuit in Fig. P2.23.

33v

& b C d
') ')
—H——a—{ -

) A N\,
- 12V 3V
2V é
TATAvL = i
g — 2V + f “1V e
Figure P2.23

SOLUTION:

KVL onound fbedef
Vi, + 14327 3%l =0
Ve = —BV

VL onouwrd ecde

Voo T2%2 =0

Voo = ~OV
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2.24 In the simple circuit in Fig. P2.24, using KVL derive the
following expressions.

;I o— llEt.l . LA ¥ R:
=V s r ™V =Y 0w
Vl
T
R|

Figure P2.24

SOLUTION:
Begin by defining a clockwise current i
-V +V +V =0
S 1 2

So,V =V +V =I(R +R)
S 1 2 1 2

and hence | = V{/R;+R,

Thus Vi =Ryl =vq Rl/R1+Rzand V, =Ryl =V Rz/R1+R2
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2.25 Given the circuit diagram in Fig. P2.25, find the
following voltages: V,, Vi, V. Vg Vi Voo Vi Vi Vi

and V_
av 12
a _ b _ i C
W0V

d e f

16V a8V 14V
E h i

Figure P2.25

SOLUTION:

KYL © Ve = Ver ¥Vg TV
Ves » T-W -k
Vg = ~ \DvV

KVL & Ve FVe Ve Vi -Vd.’ t Vg
Vie = 16+12 —(-10)-1a =4

Vae = 20V

Y\VL < Ver ¥ 'v}u Yy = Veg
Voo = 20 ~CW0Y-12

Ve = RV
kvl__ 0 llld" > Vﬂq * Vab + ‘»Ll
Vi, = 20-%-1%
Ve = GV,]

Vou * Voo TVie = 1848

v 1
l y..‘ﬂ > e "-
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KVL .. Vﬁk - Vﬂ" _\‘Vu\ + Vt. '\’\k‘
Vs‘ e |2~-4°- b -20
Mo - - 26V}

KyL Vc)&‘\’szVdg T\
Vd.i = -l X\ ¥12

Ve = 24 V]

KVL .. Vh +V0b +V¢t » Vc\,
Vq'a - 12-%-20

\ ?‘o . A:'_\G)V_j

WYL " Vae YVeu = VY
Voo = -12
Vu . =h\

V\VL : \Iu'\\‘x:'\\lm'*\‘xh’—vao
Nia = \2-14-® -2D0
Vo = — 30V

Kyl . Ve ¥V ¥V =0
VN = =14 -4
Vg = =RV
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Kyl \Lnb - Vcc - Vc,\-
V]h = \2’20
Vev = — 3V

WVL ' Vae ¥ Ver = Neo * Ve
Vde = =10*20-20

[Vae = -\ov)
12
O +’___!YV_ b = v + <
L4 _
_f
1" + 20v
N B .
1 T
€
b5l ¢
t Vde + .
6V F) E v v
9”—‘“[} h “uw T a4
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2.26 Find V, and V, in the circuit in Fig. P2.26.

4 4 -
3 v, 10V v,‘%
_ @ _ » _
5V
s O O
Figure P2.26

SOLUTION:

“5 104V -2 =0
Wy =18V

HS—‘*& +10 =0
ll?j = E:.V
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2.27 Find V|, V, and V; in the network in Fig. P2.27.

Figure P2.27

SOLUTION:

V- aeVv

_V%-H’%-'S =0
"'i'r'jl -;4'1.!"
1% vy Vg = 0
=12+ 164V =0
Vg = =hv
—12-Vg 4V = ©
-9 4..1111!} - p
Vo = QV
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2.28 In the Fig. P2.28, find voltage drop across x-y terminals.

AN X -I'
20
10V
_ 1V |
— 5V s0s 203 503
Figure P2.28

SOLUTION:

First we redraw the circuit with designated loop currents as shown,

d

™ ANN—x _ | ©
| l'z 10V

+_—:2"|.|'
— GV 4ﬂ§ 2ﬂ§ 5ﬂ§

-

- f
c ¥

In loop abcx, KVL gives,

-5+4i; +2i,=0 or ip =5/6 A

=> Vpx= -Vyp= 4i;=3.33V (x terminal —ve as the current flows from b to x)
Similarly, in loop defy,

-10 + 2i, + 5i,=0 or i,=10/7 A
And vay= 10/7 x 2 =2.857 A (d terminal +ve)

The voltage between terminals x and y is then
Vit V + vg,=(-3.333 +2 + 2.857) V=1.524 V;

V= 1.524V
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2.25 Find Vjin the circuit in Fig. P2.29.

1{‘<%

V,

AN—s GE} VWA

40 oy 120
1-‘:_ *

v,

Figure P2.29

SOLUTION:
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WYL
V, Y12 4Vx =0
Vo = ~Vx =12
Ve = =127y

WVL oroumnd owber bm?
2T, A2 4 Ve = AT A Vs

23,4\2 4\2Y, = AT Y127,
Zlu Fo *2

1. = GA

Vy 2 -\1(6): ~12. v
Vo= "@12-) -"2
o 5 (QOV
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2.30 The 10-V source absorbs 2.500 mW of power. Calculate (a)

V& and (b) the power absorbed by the dependent voltage
source in Fig. P2.30.

Figure P2.30

SOLUTION:

le = 2:650mW absovhed
20V Piov = 101
5 I = Por - 250 pA
o

KVL for ‘bacdb' : Vi - Vea-Vde - Vied = ©

S Vea = Vea + Vde * Vid

—
Uy = -I(8xw0?) = - (250 x10°*) (8x10%)
= Vea = -2V — (3)
Vde = -1 (5"‘“’5) = Vde = =125V — (3)
Vx = Vea = -2V
Vea = 2Vy = =4V —_—
Su.lodih’éw\c' €23, (8), (W) W 1)

LV,& 3 -1-2.Sl)

= -2(-2)(2sox e ®)

= Pos = e (W

Pos = =2VWT
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2.31 Find Vi, V5, and Vi in the network in Fig. P2.31.

W% -<>3ﬂ Q)w

-—AE} AAA
- +
3V
v () v 3v
Figure P2.31
SOLUTION:

"'q +3 ’TVx ~ D
Vl = LV
"'V'-—?)Vx’:;'-o
-\ ~13 -3=0
V, ==V
3% t5 Ve =0
1§45 Vg =0
..V,r‘—VQ Vg =0

Vo = Wt¥s
a =23
= ~|tV
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2.32 Compute the power absorbed in each element for the circuit
shown in Fig. P2.32.

300 /\

AT 4 —
T I'l'l:“:' \\/
2V
—— ’ : ‘r
= nov 1503 Val
Figure P2.32
SOLUTION:

Applying KVL around the loop:
—120+v3p+2va—vpa=0
Using Ohm’s law to introduce the known resistor values:
v3,=30i and va=—15/
Note that the negative sign is required since iflows into the negativeterminal of v,.
Substituting these into the KVL eq. yields
-120+30/ - 30/ +15/ =0
And so we find that, 1 =8A
Computing the power absorbedby each element:
P120v=(120)(-8)=-960 W
P300=(8)*(30) =1920 W
Paep=(2VA)(8) =2 [(-15)(8)](8)  =-1920 W

p1sa=(8)*(15) = 960 W
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2.33 Find the voltage, current, and power associated with each
element in the circuit in Fig. P2.33.

VWV 1/3005 B C“\ 1/1510)
110:"*(!. 30A ) %H:

I 1:’:

Figure P2.33

SOLUTION:

Determining either current i;or i,will enable us to obtain a value for V. Thus, our next step is to
apply KCL to either of the two nodes in the circuit. Equating the algebraic sum of the currents
leaving the upper node to zero:

-120+/14+30+ /,=0
Writing both currents in terms of the voltage V using Ohm’s law,
11=30v and 1,=15v
We obtain,
-120+30V+30+15V=0
Solving this equation for v results in,
V =2V
And invoking Ohm’s law then gives,
1,=60 A and 1,=30 A
The absorbed power in each element can now be computed. In the two resistors,
Pri=30(2)’=120 W and  pro=15(2)*=60 W
And for the two sources,
P120a=120(-2)=-240 W and P30a=30(2)=60 W

Since the 120 A source absorbs negative 240 W, it is actually supplying power to the other
elements in the circuit. In a similar fashion, we find that the 30 A source is actually absorbing
power rather than supplying it.
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2.34 Find V, in the circuit in Fig. P2.34.

@ O
Figure P2.34
SOLUTION:
KVL .
24 = ARY Y XYY OGNKT
Iok1= \O
T. - ‘.T‘ﬂA

Vo: 10K s Qe)ak)
V, = 4av
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2.35 Determine the value of V and the power supplied by the
independent current source shown in Fig. P2.35.

I l - :
6k 3 z;_7<r> v 4 mAC) 2 260

~i—
Figure P2.35

SOLUTION:
By KCL, the sum of the currents leaving the upper node must be zero, so that,
1-21,-0.024-1,=0

Again, note that the value of the dependent source (2 /,) is treated the same as any other
current would be, even though its exact value is not known until the circuit has been analyzed.

We next apply Ohm’s law to each resistor:

1 =v/6000 and /,=-v /2000
Therefore, Y _2(—=)-0.024-(——) =0
6000 2000 2000

And so v=(600)(0.024)=14.4V.

The power supplied by the independent source is p,,=14.4(0.024)=0.3456 W(345.6mW).
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2.36 Find V, and the power supplied by the 15-V source in the
circuit in Fig. P2.36.
(oA

6k S Vi 15V C—D

Wiy — -
N
4 ki1 akil
25V
Figure P2.36

SOLUTION:
VL ' 25410 = AKT 4 GRTI +5RT *2krI +154+%R1
25KT = 20
I= 03%ImA
WL Vet10 = 2KT ¥15+9KT

Vez 5+ 10R(08m)
V( = ‘?DV

Pov = VI = 15(0.3m)
Pisy = 1ZmW (absosod)
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2.37 Find V| in the network in Fig. P2.37.

SV
TNy Z S
15 k2 + 9 kil

C‘l‘)lﬂf V, <J_r> %

Figure P2.37

SOLUTION:

KVL fov ‘abcdefa': - Vyx +I(¢1x103)+V: =Y a's
3 3 2
T (isxio” )+ I(ax10” | -XL (1sxi = Y
( ) & ) T(t X o)

I (10%) (“*“—L‘.) = 1y
L
H I = 69\-36*;!\
KVL for ‘efabc @ V,-w-Vy = 0o

2 V, s 4% Vx
4+ (—I)QSx 103)

"

:)El' ~ 3-63\/]

(Value yovuwded o‘,H o 2 Aiahi{imwt oll'aflk-)

Iy - (691-36x lo")(l smo’)
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2.38 Find the power supplied by each source, including the
dependent source, in Fig. P2.38.

10 ki) i,"li 5 ki)
Y S - AV

15V CD V, +33V,
. &

AT =
3 k0 1k

Figure P2.38

SOLUTION:

‘r — -
15V _D

V.
w,
| Hi ) A

BRO Ik

N, = (lok)(3m) = 3oV
Vo= (5K)Y(3m) = 15V
Vo = (1K) (3m) = BV
Vy = (3R (3w) =V
Vx = "V|+ '5_—-\/"‘-\/3
Vg = -20+415-9 -3 = -23v
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SV E e iy 2000
Va =V, + 23V, —Vx = Ny + AN,
V, = 15+2(-2%) = -2AV

DmA L p= (-39) (3"‘> == Hq'h«lx\{
V% 1P = -3V )(3m) = - () (=M Gm)

= QAUdImwd

e ————
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2.39 Find the power absorbed by the dependent source in the
circuit in Fig. P2.39.

4 k0l 10 k02
("
W \JL/ AR
60 W
0V (:} <:>moo I,
I,
— - MM
Bkl 10 k02
Figure P2.39
SOLUTION:
KVL
20 = @RI T4 RT- + GO+ DK T, + 2W], ¥ 10RT,
2wY,. - — LD
T, = L25wh

P (2000T0(T.)
P igcn (~v2s m)i (-1.25m)
T BAZ5 m W
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2.40 The 100-V source in the circuit in Fig. P2.40 is
supplying 200 W. Solve for V..

ion 50 510

Ny A Ny

100V C_

Y
©
=

AN AN
20 0 40 0
Figure P2.40
SOLUTION:
200 (3o 5.0
L I o
oA Tew Yo fov
o0V
| \/2’
yov {0V

o )\'!\A"' - T
20 Uuo L

200 = 100 T, T, ==A

6O 4\0x 10t v,t 80 +40 -f00 =0

V, = -|00V
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2.41 Find the value of V, in Fig. P2.41 such that V, = 0.

10 0 20 0
A - MW
+
20V CD Vi (:) Vs
Figure P2.41 )
SOLUTION:
20 O
T s M
o P
iJ Vax b Vg
RLY V=0 Vo

Va = 20V
1Q—,% = A
\jB = (20)(2) = Uov
VB*V*: V,=0
Vf’— "Ve
\, = =4OV

s
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2.42 Find I, in the circuit in Fig. P2.42.

5k Iy 20k
AN
4 mA ¢ <#3;,
'r.T
Figure P2.42

SOLUTION:

Let us define a voltage v with the “+” reference at the top node. Applying KCL and summing the
currents flowing out of the top node,

V/5000 + 4x10 + 31 +/20000 = 0

we observe that

Il= 3 Il+ v/2000

I1= —-v/40000

Upon substituting this equation in the previous one

-3

v/5000 + 4x10 - 3v/40000 +v/20000 =0
Solving, we find that

v=-22.86V

Il= 571.4 pA

Since | = Il, we find that/ =571.4 pA
X X
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2.43 Compute the power supplied by each element in the circuit
and show that their sum is equal to zero.
6 A
-
o/

C}m %511 IA 3551 gsn

Figure P2.43

SOLUTION:

Let us define a voltage v across the elements, with the “+” reference at the top node

Summing the currents leaving the top node and applying KCL, we find that

2+6+3+v/5+v/5+v/5=0

orv =-55/3 =-18.33 V. The power supplied by each source is then computed as:
p,= -v(2) =36.67 W

p_ =-Vv(6)=110W
P,,= -v(3)=55W
2
The power absorbed by each resistor is simply v /5 = 67.22 W for a total of 201.67 W, which is
the total power supplied by all sources. If instead we want the “power supplied” by the

resistors, we multiply by -1 to obtain -201.67 W. Thus, the sum of the supplied power of each
circuit element is zero, as it should be.
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2.44 Find the power supplied by each source in the
circuit in Fig. P2.44,

4m(‘> 3 2k03 lmACD 5k 3

Figure P2.44

SOLUTION:

———— a. .
2h © f% eq, =(1 KN 2KV 115 K

_-: @e@ T A% .24 4L

V, - 2va (_5%‘%-24)
V,: LIRYV
- ]
b g;?lkﬂ sav 1 @2vn g 5va
) | | | |

L (112)

1]

Emh

'Fl.n-.p. ":t JZ m H

Poos = (= 2e) (1118)

P:E‘ e - Z -r‘lé o "-,4\1
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2.45 Find the current I, in the circuit in Fig. P2.45.

:ém} C)?rruﬁ. §1kﬂ :ézkn CD;m §5kﬂ

Iy

Figure P2.45

SOLUTION:

g 4k G')Tmﬂ. 1k 2k g)am $5kn
_ I o YT
- ‘LI
Lionh | Res, ?l 5.
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2.46 Find [ in the network in Fig. P2.46.

skn?: %mn

I,

19 mA CD 3 3k
2 4k0

Figure P2.46

SOLUTION:

1%

T I I-I,-1,
"1- RE& - R'I RL

E LM = Reg =
f\!,: Iﬁ‘fIﬂl] II lq X tn".i{

19 ¥ m'?'[

1]

To

Qq = E'ﬁ.{lr'ﬁlt'f%k-ﬁ-, Eatuﬂ-ﬂ,ﬂqzak.ﬂ.

+E3=_ﬂ:.'_3_.5+"‘

£4+13

21 ko

Ry ]
REm"r R'l-t
._._3__._—-J - S 13mA

Z.q +5

+R],. ']

T, [R_l__
R,

s 3x1070 x 13

> [To = 351 wﬂm

& (_Vn.luc Aoundiedl -:-Ff

gLa-n,]-{-icnw]E diait& )

o o
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2.47 Find I;in the network in Fig. P2.47.

803
akﬂ§ 1

T
/
>

40 E V,
":e'.J [ -
Figure P2.47
SOLUTION:
V\C’L 5- %" ‘¥" -¥ 5\/1
V1 (#‘ \ u V|
V, - 4

15V, &D
/ 4N
Vi 61,
= N
i, = 6
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2.48 Determine [, in the circuit in Fig. P2.48.

Iy
n Iy
Vlz‘ikﬂ BmA<l-> C)Bmﬁl E 2 ki1 z‘lkﬂ
_ EY
Figure P2.48
SOLUTION:
Iy = Vv
booo
=3 -
kee ¢ I, - 8x10° 4 3L, #3510 v, + M\ =0
= aoh oD
- & -3 ¥)
E’ - BHID +E|I'l'r| - 3MID + V) * 1 =0
Yean Yooo 2000 lsao

Vy [..I_.‘-;Lq-.l-*-!—]: EK”}-!
Y F

y
(£:1-1-1

IL = Il'i‘] -g?. I'L. = lmﬁ
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2.49 Find the power absorbed by the dependent source in the network in Fig. P2.49.

g 4k <l> V) § kel § 2k0 Vi CD 3mA

Figure P2.49
SOLUTION:
VL V1 1 39 ! ¥ Iy
L 5
S 4k 24 Zikn Z2k0 VA(DEHM $ 5k

KCeL! 2m = I-.*z"'f.p."flg_'flﬁ‘*'jh

CO= 5Va TAD KV, + 20Vt 10V + BV,
Vh= LEmY
'E'_'u'pu: VR-_T-_- Il'h"ljx (_1"&!,!.\-]

PE‘I:-W LA e (1}(55“-3

rP:wr» = L"S/‘u N
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2.50 Find R,; in the circuit in Fig. P2.50.

A
o oy Y SEE— Yy
5k0 3k0 9k
Ryp —= 18K0Q 3 k0 S 5k0
o
B

Figure P2.50

SOLUTION:

RieSka , Ryz 18k, Ry=3k.0,
R¢

Ry =3k, Rgs AL, Re= Sk

Rw = Rg +Rg = Wk

Ry = RyNRw=30%) _ 2.uTkn
340y

R\/ - Ra-r Ry = s-y100

Rz = Ry Ry = I8 (5“‘1) - .20k
12+ 5 U7

QAB = R| "Rl = 920k

= LQA& = 9.20 Ki]

(Vo(.uc rounded oﬂ o 2 Aiav(r{.imn{ ol}a'\k.)
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2.51 Find the equivalent resistance between terminals x-v in the
resistance network of given fig. P2.51.

e ?-H er~“T"//-
up“xxffﬂzn

1003 003
203

Figure P2.51

SOLUTION:

Here for the given network, first the inside Y resistances is first converted to equivalent A.

Ri=2+2+(2x2)/2=6Q

Due to the symmetry of the inside star network of R;=R;=R3=6 Q

Thus, after simplifying the parallel circuits, the resistance reduces to :

O A
2730
3750 g 3.75 ﬂg
vQ

Here, Rey=3.75Q || (2.73Q+3.75 Q)
=2.3750
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2.52 Obtain the equivalent resistance for the circuit shown in
Fig. P2.52, and use it to find current [.

50
120 -...-(i‘j o Sy §3O {

b b

Figure P2.52

SOLUTION:

When we remove the voltage source, we end up with a purely resistive circuit. We use the wye-delta
transformation to solve the following circuit.

In this circuit, there are two Y networks and three networks. Transforming just one of these will simplify
the circuit. If we convert the Y network comprising the 5-Q 10-Q and 20-Q resistors, we may select

Ri=10Q,R;=20Q,R3=5Q

Thus, we have

_R1R2+R2R3+R3R1 _ 10 X20 + 20X5 + 5X10

R, =350
R1 10

Ry= R1R2+R:}:3+R3R1 -350/20=17.5Q

R.= R1R2+R;};3+R3R1 2350/5-200

Now, the circuit looks like,
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i O
12,54 § 1750
§ 700 § 300
50
150 §
h o

Clearly, (70Q]] 30Q), (12.5Q || 17.5Q) and (15Q || 35Q)

70 |1 30= 222292719
70430
125 |] 17.5 =22X75_7 592 0
12.5+17.5
15 []35= =*¥_1050
15435

Thus, circuit reduces to a series circuit as shown in fig. below:

[

7.202 0
216}

10.5 &2

b o

= Ryp=(7.2920Q0+10.5Q) ||210Q0=9.632Q

Then, | =2 =12.458 A
Rab
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2.53 Find R4z in the network in Fig. P2.53.

A
40 % <60
Ryp —
3513 E 00
B A
20
Figure P2.53
SOLUTION:
Rag = 0
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2.54 Find R,g in the circuit in Fig. P2.54.

A Vi

60 3 2180

Ry — A

3313 3951

B
Figure P2.54
SOLUTION:
R Ag =0

Contr Copaed a‘“’&ys Aed in Leagt mu'mzx;’ § ik e
Tee lod O Cunget 4 Aloum \ma st ek 1A - aloove Ff‘a.
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2.55 Find R,pin the network in Fig. P2.55.

A

sns

Ryp —=

B

Figure P2.55

gzn

gmﬂ

61

SOLUTION:

Ao— r —J
gn % g ﬁ:’“'

el g
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2.56 Find R4gin the circuit in Fig. P2.56.

A ¢ o
10

Bﬂé 20 gm

an

B A
411
Figure P2.56
SOLUTION:
Ao ——
25 Ean 25
p -
Bx
E[fﬂ- 4_(1
B o—
4n
A o— L
gs ) : 57 o
e f
80

Chapter 2: Resistive Circuits



Irwin, Engineering Circuit Analysis, 11e, ISV

64

2.57 Find R,zin the network in Fig. P2.57.

A vy,
601
Ea 0 é 20 %e. 0
Rip —= A
1B 9 )
ga 0 S0 %a 0
B A
14 01
Figure P2.57
SOLUTION:
6SL
PELON
R s
Yo
\Ya-
6 -
N

4o
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2.58 Find the equivalent resistance R, in the network in Fig. P2.58.

31311

gun é 130 3 130

Figure P2.58

SOLUTION:

2 IE:.
Ry jﬁ? Ry =P i :
g .‘r‘.;! R7 ]
-4
Ry
¢+ —1—
Re Rey R4 %s Rey “

Rz also shorted Req, = Ry |l (Rg + R+ )
LRy Ja amochive Rey = T8 Ohwwn

Fa= Byl Ra

Re, = RsliRe

Note: Ra L& shosked
S Ra As amactave
Ra= 4-5 Dl
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2.55 Find the equivalent resistance looking in at terminals a-b in the circuit in Fig. P2.59.

120 00
A AN
40 00
A AN
80
e
aﬂg ang gmz
in 80
ST et
a
aﬂ§ 803 §1051
50
M A
60 90
A AN
40 60

Figure P2.59

SOLUTION:
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%ETB(!

R 3 200

7 ¥a,
1210 1041
-‘.i'i‘ .-"'....r
4 1] 104y
e o
L ! Bl !
Bl 2 iy arg B Ky 2120
; 1 Rs :

Y 810

""‘!

Ffe & o P

'r
Bn:'.Eﬁq au;E'th | R“*EE”"”
i
R5|ﬁI

B a0

En Fra

Fao R.ﬂ

A e

44l G
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Ro= BB, = 124 =30

lollio = 5.2

“

‘Rh = E!,]I]I Rq.

L1

Re= RlRe = gllg =4n

Ri = RMIRa = 1218 = 1.2

Re = RgllRy = FIF = 402

Re = RullRis= 1oll20= G010
Ky = RnllRws Glla = 240
R = Ral\Ra=alle = 26 52
o (Rutfa) Ryt R
Re= (03212 (3254 6.67)

Kl = \2“ in = 5.45 (1
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Raw= Kot Rut Rz = 4424 545

Rar = 1145 L
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2.60 Given the resistor configuration shown in Fig. P2.60, find the
equivalent resistance between the following sets of terminals:
(l'aand b, (2) b and ¢, (3) aand c, (4) d and e, (5} a and
e,(6)candd, (7T)aand d, (8) c and e, (9) b and d. and
(10) b and e.

a
O

§ 50 §10£1 § 50
b do
o—|.

eQ

g' 40 g . § 40
C
o
Figure P2.60

SOLUTION:

(See Next Page)
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\.)
o e i
J
qiL
—%eq' ;lyEIL =
]
?/..11
Req, = (A+a)15 = 3.6l 52
2) ‘L,fsn
[~
—_ = a0
R% .Y L
[l
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o
3)
-
Qm’ 2 45
LL
?eq” G\\\a\ = 4.5 (o
uY
qﬂ QC—)
—s'n.ﬂ-
?%:(qm) T10+\2 - 265
o,
5.) R, 5a J;
— ua .2 an
L__..__,.\ -
20 =
e
Rea = [AN (54812 = (Q114 Y+12= 1650
d—W— - -
Q
©) © Lsﬂ. 50
= |
kY =4n 45
C,<._.. - l - = o —————

Req, (212 ¥10
K‘W = 4.5 L2
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® MAMAMA @
\ wO
o
%\oﬂ.
4 Node D ad @ one shwted
%bﬂ = Reqz 00
) e e
=50 =54a
sun  Z4n
s % :
‘ |
——p
R‘“f RO
e l

A .
d £
°% do  dsa

o N

Res, = Ozl19) t10 = 6l S2
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S Y Kol
\0.) L égﬂ“
— |
P R e
1z Lk
Ren, * () 1a) +12
t (&) -
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2.61 Seventeen possible equivalent resistance values may
be obtained using three resistors. Determine the
seventeen different values if you are given resistors
with standard values: 47€2, 3302, and 1502

SOLUTION:

(See Next Page)
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'R.‘A’LQ_, R;: 55-9-,0)16?55 \5 0

\y W Al
2 Ra  Ra

a
[» %

Req, = R4 R, ¥R,= 4502
a YW ’ 7
%, l
> Res ra, =g,

o
53(1s)

Rea = Ri+ (RANR,) = 47+ 2253

Req > 5731 2
—

—

™= Ka
--»Qe" % K ﬁng
bt—-———~--——~»- e ——
105

Reg = Ra +(R\IRy) = 33+ 7‘35376"

Rea = 445702
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s
?1’:‘. =Rs

L~
i'.ﬂ{.l:_,g,‘!l_

Re, = 'Ra*f(RJ'i&) = 15+ ans

‘?\% Z4.%9 (L

\‘5' é. éﬁ!— R

|
ol

-Reg'= EL HRLHR‘J:,:' ‘F’[-'IHE\?)E“S'

L&Y

?\@A’: bl+2n L 15

'R,ﬂ:: 19 %\:ﬁ.l"; = %46

Ren= (Ra®INRz= 2olhi5- 120300
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[ J —
& R

|
T ks
jﬁe’" ?RL

Rep = (Rt R Ra= G2)|23= 21.540

“ |
Ry

e
b

Ren, = (R2+Rs )1\ R = 49||43

’Req’: ('R,-t R 4R 10
% 00

o W

:‘ =% LR;
o %o |

e = R+ (RoIRNO)
Ftﬂ.r't Ri= Lo
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?an' = "ng;.* ig_ﬂ—

GL.M " '
=e, 2]&;_ ";_;-ﬁa
e
be
?%:— o
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b Rs c
Rz (Ru4Rs) _ 3n(y1415)
’Rab" M?{;J\Rrﬁ?g 2 3H4411\5 3 21580
Ra (R4 15 (a14D3)
Rbc = AR TR 154471433 T 12.63 L2

R (Ri4R)  _ #1(3B415)
Reoo & Rarav®s ~ HI485+15 = 23750
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2.62 Find I, and V}, in the circuit in Fig. P2.62.

VWA ' VAR
2kl 8 ki +
12V (:) & k) é 4k0 Vo
Iy _
Figure P2.62
SOLUTION:
I
J;._ 'r‘-'!l‘.. 'J.‘.ll. e — ﬂ
2 kil B kil s
4- b3
12V S ek € 4k Va
L I _
L]
R=12kll ek
Y SR
T o ]
LY = R=4x L2
o - |
12
T - Sxean
T 2mA

T.- (%r:lt&,f ) (Q_Mj

T,° L5%mh
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KCL !
1=T1,+71,

1o Zve =153
1, 7 DeTmp
Vo = Yalak)
VL= 0.661(4K)

Vo: 26TV
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2.63 Find /, and V}, in the circuit in Fig. P2.63.

6V Cj:} S 12k 2 4k0

Figure P2.63

SOLUTION:

3
~—
=}
N <
£3

33
+0

6v(i‘) 12 k(2 4 k) Vo

1,22k = 0.5mA

6 -
I;_‘ Zeaik - ImA

Vit Tl = tmlan)

Vo= &4V
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2.64 Find power absorbed by the 5 02 resistor in Fig. P2.64.

5A {T) .

Figure P2.64

SOLUTION:

Lets define a voltage v across the 5-A source, with the “+” reference on top
X

Applying KCL at the top node then yields
5+5v1-v/(1+2)—v/5=0 [1]

wherev1= 2[v /(1+2)]=2v /3

Thus, Eq. [1] becomes
5452v/3)-v/3-v/5=0

or75+50v —5v —3v =0, which, upon solving, yields v =-1.786 V

2
The power absorbed by the 5-Q resistor is then simply (v ) /5 = 638.0 mW.
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2.65 For the battery charger modeled by the circuit in Fig P2.65,
find the value of the adjustable R so that

(a) A charging current of 4 A flows
(b) A power of 25 W is delivered to battery (0.035 02 and 10.5 V)

(c) A voltage of 11 V is present at the terminals of battery

(0.035 Dand 10.5 V)

0.02 02 0.0350

:)113‘-.-' 105V —

VAR - VA

Battery charger Battery

Figure P2.65

SOLUTION:

Define the charging current ias flowing clockwise in the circuit provided

By application of KVL,

-13 + 0.02i + Ri+ 0.035i+ 10.5=0

We know that we need a current i= 4 A, so we may calculate the necessary resistance
R=[13-10.5-0.055(4)]/ 4 =570 mQ

The total power delivered to the battery consists of the power absorbed by the 0.035-Q

2
resistance (0.035i ), and the power absorbed by the 10.5-V ideal battery (10.5i). Thus,
we need to solve the quadratic equation

O.O35i2+ 10.5i=25

which has the solutions i=-302.4 A and i= 2.362 A.

In order to determine which of these two values should be used, we must recall that the
idea is to charge the battery, implying that it is absorbing power, or that ias defined is
positive. Thus, we choose i= 2.362 A, and, making use of the expression developed in
part (a), we find that

R=[13-10.5-0.055(2.362)]/ 2.362 =1.003 Q

To obtain a voltage of 11 V across the battery, we apply KVL

0.035i + 10.5 =11 so that i=14.29 A

From part (a), this means we need

R =[13 - 10.5—0.055(14.29)]/ 14.29 = 119.9 mQ
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2.66 Calculate the power and voltage of the dependent source in
Fig. P2.66

I3
I 151}

“CD Vi 351% 9{13 0.9:_1_<1> : (‘D“‘
60 = aﬂg

Figure P2.66

SOLUTION:

Despite not being drawn adjacent to one another, the two indepen-dent current sources are in
actin parallel, so we replace them witha 2 A source.

The two 6Q resistors are in parallel and can be replaced with asingle 3Q resistor in series with
the 15Qresistor. Thus, the two 6Q resistors and the 15Qresistor are replaced by an 18 Q resistor.

No matter how tempting, we should not combine the remaining threeresistors; the controlling
variable i;depends on the 3 Q resistor and sothat resistor must remain untouched. The only
further simplification, then, is9 Q|| 18 Q = 6 Q, as shown in the figure below,

R ! -,ii'

0.9i, v 2 A 310 6 ()

Applying KCL at the top node of above figure, we have
-0.9i5— 2+i3+v/6 =0

Employing Ohm’s law,
v=3i3

Which, allows us to compute, i;=3.333 A

Thus, the voltage across the dependent source (which is same as the voltage across the 3 Q
resistor) is,
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V=3i3=10 V

The dependent source therefore furnishes vx0.9i;=10(0.9)(10/3)=30 W to the remainder of the
circuit.
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2.67 Determine I, in the circuit in Fig. P2.67.

6 k)
vy, VWA A
12 k2 4k
7 k0
40 § 2 16k
12V 11
Figure P2.67
SOLUTION:
3
. v GK 2
1.
2V
|
R E(hhﬂz.v:‘:'ll ok thK
R= ¥ +uk = 128 (L
T 126k
R.= el

‘”’“éI LR. A,
|

.y
1l =2x+4r 7 - 2yah

Covnemt dovison -
L:(Eli'ﬁk ) (-2m)

1. -\33mhA
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2.68 Determine V; in the network in Fig. P2.68.

19 mA (D Eakﬂ 0 C,

) 32mA
2k} v,
Figure P2.68
SOLUTION:
ID
Sk =

18-mA Bk L. (Dmwma I Ry *

L "A Va

Ri= Bk, Ry= S5k Ra=2k0

Teq = (32-19) = 13 mA
- ID = IEq 'RI . # ID= _Eqa TY"IA.
By T(R. +R3)
"l.,l"n = IGES
= -|3-84 V
V, = -139 V
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2.69 Calculate V,z in Fig. P2.69.

2010 12102 b
M A

75V J_r) 150 3 0% 280 \

|

ab
Figure P2.69
SOLUTION:
200
M

A5V \S_(}" 00

Asy
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20 .o
5y %\s’_n_ fBo_n_
Mo |
20.n
20
T Y |
— - l.
£y 0. ' o +10+20 )
00
20 0.
iy
d I| Tﬁ, I‘)_: ~g" ||€
ASV ‘9 IE.a.% 200 |S+20
0.0
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T okCn,
75V K&_M
s M—
20 5 1850 '_[
N AR
T & (%w)
200 2 b
N\
20 &L+
i) a3 S
gV I3
——MW————A\
20 L I e s Y

Vy = 85,=8(03) =2uv
v, = 18T,= 12(0.5) =V

\[&)o:. —-\I:L—V3=-q- 02(-{ - -“*({V
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2.70 The power being by the element X in element if it is
(a) 100 0 resistor
(b) 40V independent voltage source, + reference on top
(¢) Dependent voltage source labeled 0.25[1; +ve reference on top

(d) 2 A independent current source, arrow directed up

4 I"'rl —
Wi
4011
00
30 11%
X
120 v (4_‘ S/ oy
/
I, 1 10 0 ’\
WA
Figure P2.70
SOLUTION:

Applying KVL around this series circuit,
-120 + 30i +40i +20i +v +20+10i =0

wherev is defined across the unknown element X, with the “+” reference on top.
X

Simplifying, we find that 100i +v =100

a. IfXisa 100-Q resistor
v = 100i so we find that 100i + 100i = 100

i=500mAandp =vi=25W

X

b. If Xis a 40-V independent voltage source such that v =40V, we find that
X

i=(100-40)/100=600mAandp =v i =24 W

X

c. If Xis a dependent voltage source such that v = 25ix
X

i =100/125=800mAandp =v i =16 W

X

d. If Xisa 2A independent current source, arrow up,
100(-2) +v =100
X

sothatv =100+200=300Vandp =v i =-600 W
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2.71 Calculate V, and V| in Fig. P2.71.
Vv

— Y
a=*" ~b
AN AN A
70 60 40
1
“‘(D §15n gﬁf}, V| 40
A
49
Figure P2.71

SOLUTION:

2 e U
= AN
A @ 2o 6o gho
2a 6o
A C@ o Ya
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2.72 A certain circuit element contains six elements and four
nodes numbered 1, 2, 3 and 4. Each circuoit element is
connected between a different pair of nodes. The voltage
V,. (+ve reference at the first named node) is 12V and
Vi = —8 V. Find V3, Vo and Vi if V) equals

(a 0v

(h) 6V

{c) -6V

SOLUTION:

a. v =0.v =v =8V
14 13 43
vV =-v —v =-12+8=-4V
23 12 34

V =v +v =-4-8=-12V
24 23 34

b. v =6V.v =v +v =6+8=14V
14 13 14 43

v =v —v =14-12=2V
23 13 12

V =V +v =2-8=-6V
24 23 34

c. v =-6V.v =v +v =-6+8=2V
14 13 14 43

v =v —v =2-12=-10V

23 13 12

v =v +v =-10-8=-18V
24 23 34
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2.73 Calculate V,z and I, in Fig. P2.73.

——Vag ——
A= B
WA A A
8 ki) ska | 4kn
$3k0
Sk Sekn S 4k0 S0k 26k
+ a0V

I
SOLUTION:
2k Skao
Vb" VF
k.
Ur
“+) 40V
T
B,  Ska-
AW —\\
£l S oM
‘QKSL% SKS)—
Lov
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i
& . Ty=Ta=26mp
’a 3'(9—
ok 1O«
+ uov
. 2% ™
DR Ay = 35K
5K "
Qv = 5mA
Uk
T\ =
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Wk +\0

/,—-—-—"‘"‘VAB "X
3
..\-

e Tl > = |-25mA
W

V, = U< T3 "“(‘“‘) (1-a5m) = 6V
Vs = -V-l T VM | V3

= =0 TIX§ + 65 = -l 5V
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2.74 Calculate V,; and [, in Fig. P2.74.
7 kil

AH

6k1 3 6k 2 mu(:)\. 8k S
3 kxlg/v'ﬁ

Bkﬂ:é

B
Figure P2.74
SOLUTION:
T koo b
. — W
: ; ko
Yoy (f) % Wien
Vae
[is » S0 /
G
i u e
qov S 1ok Q.
VAB [
ko
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Ir
e
2K 0
A 15
v "Vas jb’k_n_
3ka /
6t Uo

= YmA

Ty = AR +sk
e = ‘LK-L; —*S'le = T}KI,‘
Vag = L’}K) K‘ﬂm) =V

N5 oy [ IS o
S fia i \ouwx)
\ng_é T = ‘3: o
4 0&0&% g -—}i L“MA)
i A T, = —amA
\ LY Yol
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2.75 For the circuit in Fig. P2.75, find /, I, and the power dissipated
by 3 02 resistor.

Figure P2.75

SOLUTION:

We may combine the 12-A and 5-A current sources into a single 7-A current source
with its arrow oriented upwards. The left three resistors may be replaced by a 3 +
6 || 13 =7.105 Q resistor, and the right three resistors may be replaced bya 7 +20 || 4 = 10.33

Q resistor.
By current division, i =7 (7.105)/(7.105 + 10.33) = 2.853 A
y

We must now return to the original circuit. The current into the 6 Q, 13 Q parallel combination is
7 —i =4.147 A. By current division
y

i=4.147 .13/ (13 +6) =2.837 A

2
and p =(4.147) -3=51.59 W
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2.76 If V, = 4V in the network in Fig. P2.76, find V,

8k
Vi
Vg (:} 4k 3 V,=4V
Figure P2.76
SOLUTION:
e )
V, :(mﬂ* %) Vs
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2.77 In the circuit shown in Fig. P2.77

(@) If I,=5A. find V, and ..
(b) If V;=3V. find I, and [,.
{c) What value of I, will lead to V, # V,?

100

I, (T

Figure P2.77

SOLUTION:

i=v/10+v /10=5
X 1 1
2v =50
1
sov1= 25V.
By Ohm’s law, we see that i,= v2/10

also, using Ohm’s law in combination with KCL, we may write

i= v2/10 + v2/10 =iy+iy=5A

Thusi,-2.5A

From part (a), iy=2 vl/ 10. Substituting the new value for V1’ we find that
i =6/10 =600 mA

X

Since we have found thati,= 0.5 iy, i,= 300 mA.
For any value of i this is not possible.
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2.78 If I, = 2 mA in the circuit in Fig. P2.78, find V.

E 12 ki

Y
1k}
f+>
Ve F ki
S\ 6 ki E
{5
Figure P2.78

SOLUTION:

b 1o
o
£ 12k

Ve To (3K) = 2m (BK) = GV

T, * _ft'»T = LA
o
T, ® ax T05mh

| AR

To= T T, = bnd 2ot O-5m

-I?, = ‘-"-:h'aTnP'-

KvL:
Wy o= YRTAV,

Vo W(35) +e

Ve = 45V
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2.79 Find the value of V, in the network in Fig. P2.79 such that the
power supplied by the current source is 0.

210 211
AL " WA
G_r) 12V 6A V, CJ_D
i 2 Wi
6101 611
Figure P2.79
SOLUTION:
R Ry
— A 4 — A
+
12V Vi () €A Vs
AAA — VY
Ra. Ry
Ri=2, Ra= 60 Rsz= 2L, Ry= 61
Pr. = 6V = O = Ve = O
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2.80 In the network in Fig. P2.80, V, = 8. Find ..

WA ViR
9k 2k}

N
I, C) 3K 3 Vo3 6kid

§5k.{1

Figure P2.80

SOLUTION:

fi= 3k, Ra= 9kl Ry= 6kl Ry=1k 01, Rg= S ki

I, = VofRy = E.',fs. = .33 mhA
I = Y =B = 1145 mA
Byt B ]

I, = I+ L = {133+ FIMS Jmb = 2-4 T3 mp
Vg = TRet Vo=(247T3x0)+8 = 30,267V
Iy = %.—, ID.OBT wh

|
I, =

It Ty = 2472 4+ |0.08T= |2-S¢m A

T = 126 WPL-{
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2.81 Find the value of V| in the network in Fig. P2.81 such that V, _ .

8V
) e
+ vy
40
Va 60 70 403 Vi (:)
Vi
Figure P2.81
SOLUTION:

By= 4 Lo R_-,_.-_EJTI-J E}: -.r.rl: EHL 5"[‘]_)%:_”_‘1_
. ™
=T, + T, = L=I, (By Ohwma daw, W \h-0 L=0)

I [_;c’

Abplging  KVL am Loop behib
B+ 0-Vs=D
Wy = BY
AF‘PJ-H-C---? KVL dn L-;.uf; cdc#ghc
=VgtVy, t+V, =0
Vy= B-V
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So, T =38  B-V
3
L, =I, =8 + 8-V
2 =
Soe V-8 + A-V
4 T 5
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2.82 Letelement X in Fig. P2.82, be an independent current
source, arrow directed upward, labeled /. What is [, if none
of the four circuit elements absorb any power? Let element X
be an independent voltage source, +reference on top, labeled
V.. What is V, if the voltage source absorbs no power?

80 mA C‘) S 10 CD 30 mA X

Figure P2.82

SOLUTION:

a. To cancel out the effects of both the 80-mA and 30-mA sources, iS must be set to i;= -50mA.

b. Let us define a current is flowing out of the “+” reference terminal of the independent
voltage source
Summing the currents flowing into the top node and invoking KCL, we find that

80x10 - 30x10 - vs/1><1o3 +i =0

Simplifying slightly, this becomes

50 - v+ 103 is= 0 [1]

We are seeking a value for vssuch that v is= 0. Clearly, setting v = 0 will achieve this.

From Eg. [1], we also see that setting v = 50 V will work as well
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2.83 In the circuit in Fig. P2.83.
(a) Calculate Vi if [, = -3 A
(b) What voltage would need to replace the 5 V source to
obtainv, = —6 Vif I, = 0.5 A.

20 g

_w<:> 15131:, 3V, 151%‘;

Figure P2.83

SOLUTION:

a. vy= 1(3vX+ iz)
Vo= 5V and given that iz= -3 A, we find that
vy: 3(5)-3=12V

b. vy: 1(3v,+i,) =—6 = 3vx+ 0.5

Solving, we find that v,= (-6 — 0.5)/3 =-2.167 V.
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2.84 Given that V, = 4V in the network in Fig. P2.84, find V.

> = 3k 2k00 n
s
3k0 2 Snkn 2mA k2 3 V,—4v
Figure P2.84

SOLUTION:

I,tT, = Zm
T & 2em—bw
T, = —2mh
Yo

4T, ()T 6 =T (3k) + T, (12%)

(1207, =4 +hm(29) x 6 (- 2w (3K
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L.
I+T, - 1.
T.- I,-T
Tez 2m={-2wm)
Tes Amh
KvL:

Vr: - SKI.-, + EK. I;

Vo = Bk (aw )+ 12w (2e)
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2.85 Determine the current [, in the circuit in Fig. P2.85. If the
resistor carrying 3 A has a value of 1 {1, what is the value of
resistor carrying —5 A.

IACl}' 3t3a CD 3 3|-sa CD-an

Figure P2.85

SOLUTION:
a. By KCL at the bottom node: 2 -3 + i,-5-3=0

S0 i,=9A
b. If the left-most resistor has a value of 1 Q, then 3 V appears across the parallel network.

Thus, the value of the other resistor is given by
R =3/-(-5) = 600mQ
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2.86 If V, = 4V in Fig. P2.86, calculate V..

30 40
AAN————AN
510 § 2V Mlg V
I _
A VA
16 01 20
1503 20 <T>1f|
£
S
Vi
Figure P2.86

SOLUTION:
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Vo= —U-24_ v  To= Y364
Q

o)

K @ nede AL To+4T, =T,
Y QAT = ( .l]’_\:.L‘ 1,=24

\f\/\: -0 =& Y24y _QV —IH:__S___ 054
5 A

Is= Li-Iy=2-05 = I-§A

kCL@ N oL : g 73 +I-5_ ::,LI‘:H
Ac=4U-15= 0.5A Ve=43, = 5V
\/7\:'. -5 x&x5 = —-Qq.0\V
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2.87 Find the value of I, in the network in Fig. P2.87.

18Y
)
_/
A o TATAYL
in in -

<30 I, 303 nv

Figure P2.87

SOLUTION:

e
-

6V 3n- £ -
30 Ta 511-34 12V
&
ARtTy =0
‘Iﬂ = '—4&
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2.88 In the Fig. P2.88.
(a) Find [, in the circuit if [ = 2A and [, = OA.
(b) Find [, in the circuit if [, = 2A and [, = 2/ .
(c) Find [ in the circuitif [, = [, = I

Figure P2.88

SOLUTION:
By KCL we may write;
5+iy+iz=3+ix
a. ix=2+iy+iz=2+2+0=4A
b. iy:3+ix—5—iZ
i\=—2+2-2i,

y
Thus we find that i,=0

C. 5+iy+iz=3+ix
5+i +ix=3+iZ

iX= 3-5=-2A.
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2.89 Find in value of the current source [, in the network in
Fig. P2.89.

203 (:).w <30 S40

24
Iy (1 220 ev 320 av

Figure P2.89

SOLUTION:

Lan
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2.90 Given V, = 12V, find the value of I, in the circuit in

Fig. P2.90.
Iy
203 +5 21, 90 $40
70
2A "
1y CT) :24 n C__D 12V ‘é.q. 0 v,

Figure P2.90

SOLUTION:
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2.91 Find the value of V. in the network in Fiz. P2.91, such that
the 8-A current source supplies 48 W.

w0
N\,
vy
410
Wi Vi
410

w(:) 310 $120 CDBA

Figure P2.91

SOLUTION:

Q..‘.’-l.—ﬂ'—f Ry = l'f--ﬂ-l‘, F\.s-:'i'n'l, R‘:; 1"“‘; F\S.T- L

Pan =(Vs)(B) = 4B = Vs =¢V
'|.|’5: RSI-S = 21y

Vg = 'ln"5+'l'r|1, = Vy = "1""'51'1"'15 = Vy=-2eV
I.= M = -13A
o

Ky .tu.n f_m}: G..bC-Fs ha
—L‘I"t"ld"l‘l"UH:D
Ve = H=-Vy = Zno V

I.‘L'—E_ TEA
Ra

l
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KetL at vwode C -
I, t L, = T, 1-1
T,= I+ L~ L,
= T5+8+ 13
I, = 285 A
Vy = RyTg = 57V
Ve= V3t Va2

51 + 3D
- 81 v
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2.92 The 5-A current source in Fig. P2.92 supplies 150 W.

Calculate V,.
1511 511 2101
A A
5V
— L
V-**(— 340 503 ()m
A"y
2101
Figure P2.92
SOLUTION:

A 5
-7 ;@ -V Y |+
%
\[h (@ \’g “n \73 '5_?'1_ @SAVX
Ry S

\ »
Ti=Ya. 10 o)
S 5

Vy = €1y =(s)(8) =15V
Vg = €V Vs =25~ 15410=20V
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2.93 Given I, = 8 mA in the circuit in Fig. P2.93, find [,.

6V (‘f % 1kQ z 2k0

1kl 3 7k § 1k0

Figure P2.93

SOLUTION:

Riy= Il k4l, Ry= 2k, Ra= |kaL, Ry=2ka2, Re= 1k
vh:'kq I—,ﬂ, =3 iéu

Vaz & 4V = 22V
Ig,.': 1“'3,123 = 21 v A

Ig = Iyt Ip= 30mA
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II = VM =lxwmA
Ri

KvL %M Hhe feop abed th £ a

V, = 58V

I.= Va = 29 WA
Ra

IH = _11-15

=5 )Ip‘:‘ -50 mA
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2.94 Given I, = 2 mA in the network in Fig. P2.94, find V,.

6 mA CD (‘f} Va 3 1k()
6y
N
=+ A
p 1ki2
1k 3 2k 3 3 2k
'I:I'J
Figure P2.94
SOLUTION:
B mA (D é)l’,,l JﬁE 1 kit
6V ¥
S* Lish- Tla
J 11\.»"— 10
1k 2% 2k0 2N v 2 2un
= - - i ¥
11!
w }
I.

Vo = T, 00 = Zm(lk) = 2v

Wy L.
yl;¥ﬂ*& I.‘" 2%

@
V, 7 246+ QV Ti7 2% b
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Ve To(0k) = owl2K)= 12V

KwvL"

Is7 Tk T 7 20mA

KL ™
T.4T,- 1
To = o 4¥20m+ 26wmb
Ny @ Ta(1w= 26m{1%) = 25y
KL "

Vit Vit Vg2 O
Vi = -26-20

N = —hpV
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2.95 Given V), in the network in Fig. P2.93, find [,

3 C) Iy 3 1k

A +)
k0 S/ +
13V

3v G_‘) 3 2k % 1k V,=TV

Figure P2.95

SOLUTION:

Ri= | kﬂl Rp= Ikﬂ‘ Rs-’i lk-n-’ R;':. lk-ﬂ-, RS: | kL2
Vo = TV

ID = Vo/rRS = TmA

2oV

h

VB - |3‘r VD

IS; VS/Rg = IomA
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V,= 3 =V, = -1V
I = Va/Ra =717 mMA
I, = I, ~ L.=34mA
Vi= RI, = 24V

KVL .tu.rt He lonF a. bad.ihg-Fa
= V;_f'r‘u’&'!-‘nfr = 3

‘-‘h‘-ﬁ-\"g"'ﬂ
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2.96 Find the value of V_ in the circuit in Fig. P2.96 such that the
power supplied by the 6-A source is 54 W.

103 Sin

410
i

w(:) S0 20

wy

-
=]
=

Figure P2.96

SOLUTION:

3v tRu ¥ (DA

Ao 3 - €
R,'—I_ﬂ.’ Ry= |, Ray= b, Ry =202, RS: 2 L

Fa= 54 = €Y% =D Vs=qV

;_llé_ = 4.5 A
Rs
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kvl {un leP ahcdt$3ka_

Vi= % -3 = 6V
I, = Vs/rgy = 1'5A

Ker at C:
I, + Ig + Is =6

Teg = E‘I;\'I_E:D

kel ak Lo
I, = I+t 5 = 5mA

KvL {ox Loop bigkleb
"l.l's,"rlli"g — ILR,_-r IlR|
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2.57 The 3-A current source in Fig. P2.97 is absorbing
12 W. Determine R.

102
1{]§ 12V C‘l‘} CDEA
RZ

Figure P2.97

SOLUTION:
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V3 =

lI3 =5V
Ve ==V, = Vy+i

==Y -5+
Ve = 3v

P
~—
e

—

B = Ohbify
5

Ve
I
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2.98 If the power supplied by the 50-V source in Fig. P2.98 is
100 W, find R.

50\:6_9 2A SR

Figure P2.98
SOLUTION:
54} L 2
T —1 ,"‘\N\._
S0V V;_ 24 Yo 3R
oo =507,
1 =«

ol B
v, = 51,=(5)(x) =ov
"1:3 '31\ '\'l'-“- \‘\A

N, = 41y =) =8V
\/g = "Va* VJ. = -84+ Uo = v

R-a!& .;'5_-3'_: 8.0
P “
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2.92 Given that V, = 4V, find V, and R} in the circuit in

Fig. P2.99.
Va 16V
S W ()
gy _/
4 mA
4k § § Ry § 6k
av Sma

Figure P2.89

SOLUTION:

(See Next Page)
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16V Iﬁ
&<

4 ki

1 ki 2k T 2 kil

{15
Vo= T, (2x)
T,=7% = 2 h
KVL'
Vot ik, -
%'ﬁ_‘ = f.qu\

I.77vw
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oL
I+4T.-3,

I = Gge, = 2ae

KoL,
I 187 omb

JPERETY

KLL-
Iur' et b

Ih: ~en B

kL
20T, e GX T+ VgtV

Vﬂ.-' 2¥laee) + 1l ~ LR (B )—4

Vp = -2V
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KvL’
RtVa= Vuthk (Am)

V, = 3-2-4klam)

Vi = -0V
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2.100 Find the power absorbed by the network in Fig. P2.100.

Figure P2.100

SOLUTION:

;Fia {a)

Ra, &y, Re Covmected o hye w“‘h“g-mﬂ_tlﬁﬂi
Ra=2kdl, R,=8k0D R =Bkd Ry=¢Ekn,

Re = l2 kL1
R, = RaR, + RpRc t RaRe - pkan
R
R, = Ra®b + RyRe T Rake = |2 ko
Re
Rz = RaRp T R Re + Ro Re = 4B ka1
Lo
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Fia (b) — fL'g (c)

T
Iq 7
goV D Ve f.a
Fi ()
Re = Ry J] Ry = Yk
Ry = Ro llRs = 6 koL
P = ‘-.f;" + Vv *
R.3 F\n + Rkl'
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2.101 Find the value of g in the network in Fig. P2.101
such that the power supplied by the 3-A source
is 20 W.

Iy

14}

Figure P2.101

SOLUTION:

(See Next Page)
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T’L&i’u;\'\ﬁ Eq: {D %"— e
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Vor 3-1, 121,
[
To
20 o
5 707 =T,+21,

e 3T 46T, _i_

KVL:
vﬁ: 2‘11. +?-I:.
KCL ak B
oF I;,*II
Il: %”15

2D . y
== 21+ 2(%-1,)

[2-6T-C1, |

=21+ T, =0

i1-61,72
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To= %1,
Y. 3-4.3%
T ~1.33A
KCLak C "
v Tor gl

1B = A*zﬁwsﬁ)

g°
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2.102 Find the power supplied by the 24-V source in the
circuit in Fig. P2.102.

12 ki) 3 :3: 12 ki
12k 3 -—@—r Sk

Figure P2.102

SOLUTION:

(See Next Page)
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-
2hg
.

-
Faes12KS

4
12 kil %

'Rn - P\:-HR'.,: G Q.

i~

AN A R

Yo, B, ad Ve one e cennacked -
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Bofu 4 Bk o+ RAE::_'

R e
e 1ok 4 1kl llﬁﬁﬁ_%ﬁ_
T T T aw = 2he
‘RL- = 2‘\ ¥ (L
R s Mark
PRy,
I W \
159

SERAlE

Ry = R, - 24Kz = QO

R"I‘ s El“ﬁg C ] lﬂtiu 11.2."‘\ = %“--‘E‘L

#

k3 9
!1&} 24)
Y- 4o *‘%m

- &% o 1A
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2.103 Determine the power loss in the 5 [0 resistor shown in
Fig. P2.103.

Wi
50

20V G_r) 10101 g 5A (D 20 01

VA

Figure P2.103

SOLUTION:

In the first step, the current source of 5A is converted to equivalent voltage source as shown,

b

I NNV -
50 200
+ +
20v <_> 100 § 20V <_>
f e d
In loop abef, using KVL,
20 =(i;—1i,) 10 or, i—i,=2 (i)
In loop bcde, using KVL,
25i,+ 100 + (i1—i,) 10=0 or, 35i,—10i,=-100
Solving (i) and (ii) for i, we get,
ip=-3.2A (i.e. actually i, flows from terminal c to terminal b)
=> The power loss in the 5 Q resistor is (i,>x 5) W
ie. p=(3.22x5W

or, p=512W
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2.104 Obtain the current [, from the circuit in Fig P2.104

using KWL,
WA WA
10 11 51}
N 4 : ,f_>
1r.‘n,n~<ﬁlJ 5513 ”k) mé 1051% 1ov(®

Figure P2.104

SOLUTION:

The current sources are transformed to voltage sources as shown in the figure below,

M AN ——————AW—F———
50 100 11 % iz 50 i3
10
50V 5V 100 10V
d c f h
In loop abcd,
-50 + 15 i1+(i1_i2)+5 =0 => 16i1— i2=45 (l)
In loop befc,
-5+ (iz- i1)+5i2+ (iz—i_s,) 10=0
=> 16i,-i;—10i3=5 (iii)
From (iii) , i3=i,—1 (iv)

Using (iv) in (ii),
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16i2- il— 10 (iz— 1 ) =5
=>  i-6i=5 (v)
Solving (i) and (v),

ip=-0.37A and ii=2.79 A
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2.105 Find I, in the circuit in Fig. P2.105.

10 z 3 0
T C: 4N

12 01

810 g ?; 14 101

"IU

Figure P2.105

SOLUTION:
Ri= zu ‘E :E 120
_,E.-E'.,._.__‘ () 24v
120
a1 EE ngi 140
s

R, Ryowd Ry ane covnedded (v delka
=k Th
gbi ;;RL 2oy @ Ra7Re Restn

| 1 l
*L.-E-'S
T T |
To ' .
Ry L(Ror 2\ (fe125)) +Ha

Res,* Clz\llig)+4 -~ Ham ¥4 = W2
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I S R

Box B2 \) £ b -
.17 e Ty A e | [ a 145

T, L2ap
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2.106 Find {; in the circuit in Fig. P2.106.

40 I,
AA— A
9N 34
1V J_r) S no <40
190 cq
oy A
180

Figure P2.106

SOLUTION:

L Nl

ﬁ‘a (b)

Ry = 121 (3+q+5)= ¢ L

In .t«? (b) 12,90 Rx axe 4m WYye covmectiom
’ﬂauck«ue ﬁ‘a(b)-a xedrtawn as 19 (e)

ga "’

AN

190
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In tﬂ‘a ) ZQ: '%-’1‘ Rb‘—&x:é-n-, gc= 9.

Etom ch - de ko Lna%o«wo&u'am, we have
Ry = RaRy T By R T RoRe

= Sy _rL
Ry
Rz = RaRp + RpRc 4 RaRe = 3¢
Re
Ra = RoRp + Rp Ret RaRe = 190
La
hatd) AL namsformed nto J-(a(c)
R Yoo oI,
IJ e
R Flav Ry =11 Ry
fl'g (e)
R\{ = 12-yag L

qllig + 12436

Reg 15 Tog 1L

T, = 21. = ).33T A

Keq
T, = 1'[ | B ]':- 1.09 A
18+Y
Jo = I'09 A
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2.107 Determine the value of V; in the network in Fig. P2.110.
12k
AT

6 ki § 18 k0 z
460 S . S 6k v,

Figure P2.107

SOLUTION:

(See Next Page)
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R
18k} S

>

Py 6 ki) 2

e _ >

Ry = 4xa z

vV
vy

VA
o
B
=

12v

'V\aa deko 1o w UMWW-'

RiR2 \Qk(cp )

Ra s RiaRatRs = TlgwaekA2e ® DR Q

_Rake _ (3%
R RakAfs ~  “guackrizx© 2K (2

RiRs _ . _1aw(izw)
Re * Rz tRe " Tpwaok T2k - G W (L
; g‘r
Rb | <

2= Ra .
= | zy,
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R‘:’ RH“'R\,—' LKTZK

R'= Gk

R' = L

£
|

Ren= R\ (R +Rs )= G\ (6K 46K

2,

Ry » ORIk - —2KEE—= ax o

. — "l‘z_k

I - \WNamA

1. 5(ﬁ%ﬂjﬁs ) ( I‘J
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Ir.-: * (..{.lt.-l- CE e } { L1 ]ﬁm)
-

T.= 0.5MwA

“ .
Vor T.Rs = (05w (oK)
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2.108 Find V,in the circuit in Fig. P2.108.

12V C) ‘ $5k0

Figure P2.108

SOLUTION:
KL
12420007, 3KL +5KI.
kI = 12

Is- : 2“"#‘
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2.109 Use Ohm’s and Krichoff’s laws on the circuit in Fig. P2.109,
to find a. V, b. I, c. I, d. The power provided by the
dependent source.

Figure P2.109

SOLUTION:

a. BykKVL -2+v,+8=0
So that v,=-6 V.
b. By KCL at the top left node
i =1+ IS+vX/4—6
i =23A
c. By KCL at the top right node,
IS+ 4y =4-v /4
| =29.5A.
S

d. The power provided by the dependent source is 8(4v ) =-192 W
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2.110 Find the power absorbed by each of the seven circuit
elements in Fig. P2.110.

150 10 250
+ — N
20V T A A 140 %451 1)L

Figure P2.110

SOLUTION:

Beginning from the left, we find
P -(20)(4) =-80 W

2
v = 4(1.5) = 6 V therefore P .= (v )/15=24W.

1.5

2
v =20—v1 =20-6=14V therefore p14=14/14=14W

14 5

i=v/2=v [/15-v /14=6/15-14/14=3 A
2 2 15 14

2
Therefore v = 2(3)=6Vand p= 6/2=18 W.

2
v=v —v =14-6=8Vthereforep =8 /4=16 W
4 14 2 4
i =v /25=v/2-v /4=3-2=1A
2.5 2.5 2 4

2
Therefore v .= (2.5)(1) = 2.5V and so P,z (2.5) /2.5=2.5W.

| =-1,thereforel =-1A.
2.5 S S

KVL allows us to write-v +v +v =0
4 2.5 IS

soV =v—-v =8-25=55Vandp =-V | =55W
| 4 IS IS'S

S 2.5
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2.111 Find I, in the circuit in Fig. P2.111.

_ L."”
";1’.‘
410
BAC‘) C,)E-A <T 3V,
+
110
1";.1
Figure P2.111
SOLUTION:
v
Ty
+
at '||,r’,.
’ 1

—ETEE_ +h AW =0
'pfl—_ 'é ¥p
“BtYL Ltdedvy =
e la

=
'IIJ‘_I"'ri ':_-l—aq-
4 4

o
*
[

o
>

LT
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2.112 Find V, in the circuit in Fig. P2.112.
V

L)

2 ﬂg 20
o () . %
¥ 2

|~

il

Figure P2.112

SOLUTION:

b2l ~ 2 kb 4V =0

2 3 2
\{x ‘="—\_ Vo

3 ! =%
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db /\6° V 3k
T | ¥ ©
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2.113 Find V, in the network in Fig. P2.113.

Figure P2.113

SOLUTION:
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2.114 Find V, in the network in Fig. P2.114.

20

EVKI<T> 102 " CDH_ én <l N

Figure P2.114

SOLUTION:

3 4
; —Vo -_— \/O
\/x bt -—3— \/ Y ‘1"

_..\!o'\’\,’%—to*\_]f_’. - %\/o:-O
0

T =

(-\z:f_‘,*:_”z:ﬁ)"o-: 6

(o8
Vo= Ry = -Bv
3 L\ o

Chapter 2: Resistive Circuits



168
Irwin, Engineering Circuit Analysis, 11e, ISV

2.115 Find R and & in the circuit in Fig. P2.1135, if the 5 A source
is supplying 100 W and the 40 V source is supplying 3000 W,
oW
'
WA @

5}5.(1:: L-;% 40V C‘) 6 A

Figure P2.115

SOLUTION:

a. ByKVL, —40+(-110)+R(5)-20=0
R=340Q
b. ByKVL,-V_-(-110) +40=0

V =150V
G

Now that we know the voltage across the unknown conductance G, we need only to find the
current flowing through it.

KCL provides us with the means to find this current: The current flowing into the “+”
terminal of the —110-V source is 12.5 + 6 = 18.5 A.

Then, ,=18.5-5=13.5A

By Ohm’s law, ,=G - VG

So G =13.5/150 or G=90 mS
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2.116 Find I, in the network in Fig. P2.116.

Figure P2.116

SOLUTION:
+
— — 0
4oL
3n 1A 3Vy Vy
L, {1 v,
- — -.l_ o _
1= 3Ve v+ vy + W (1)
J| 3
Vy = W ] ] = 1 v
" ! T4y |
Ve= 1% - (D

Substibuting (1) dnto (b => Vy= 3V

To= W =+
3

I. :—I'AJI
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2.117 A typical transistor amplifier is shown in Fig. P2.117. Find
the amplifier gain & (i.e., the ratio of the output voltage to
the input voltage).

100 0 5k
A oy
+
Vg = 270 mV (:) 5k1S 5000 <jr> Ss000 V,
41051,
1 .
Figure P2.117
SOLUTION:
R| Ru
+ +
A Ry V,
Vs Ry Ref Ve OkT CE_
Iv

Vs = 021 V’ Q|=- |OO—0—, R, = Skﬂ, KJ:- Sooﬂ-,

K= Qxxo‘, Ry = skdl, Ry= Boo-0

Vp = Vs [Rhnki = Oaany
R, + (Ral'R3)
Ip= Vo = huz LA
R3

Vo= —~KI, |_Rs ]-o Vo = -24-858¢ V
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2.118 Find the value of k in the network in Fig. P2.118, such that the power supplied by the 6-A source is 108 W.

6 A (‘) :gm

%4{1

%111’]

Figure P2.118

SOLUTION:

v

’\rjn < 11

::4 ]

v
4 )
i A <>V'E. 26U <'> wl,
-
603 EE:m

b
‘:12ll

ﬁ,; = Vel
1o%

Ve 6 T 19V

Kee!

Vs Ve V
G= & Y KLaTgaein =

RS
G e Y KI,t3+12

2wl = ~I¥
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T,- 74eTS) = Ay = 3A

1o (50 1.6 (o)

1, 2A
_I-_5._
s Tz
K= =015
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2.119 Find the power supplied by the dependent current source in
Fig. P2.119.

1051%

2A CD 5 HE Vs J,>G-4 Vy

10£1§

Figure P2.119

SOLUTION:
I 3
100
2 “Cb sa2 Ve <‘ 0.4V,
100
D= Ty & Oy Yx =8 1,

Z = 1] =¥ (OH) (SI)\/\ - .I‘ "\'l-l\
25 BF. A==y F O-66=RA
0'\"\\/% - DT = 2-0-6634 = 12333 A

Yo 267, =25 (044 = 1643V
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Fo.0.80becl. by debendeny Cumsent Source .

P= (6-6%) €1:333) = 2227 W
P :
¥ duphhied by dependent Cuisert douwie

L

Piub = e DD )
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2.120 Find the power absorbed by each circuit element in
Fig. P2.120, if the control for dependent source is
a 0.8, b. 08I

SA C} 10 ms l ;

40 ms

!

I

AN
AN
N

Figure P2.120

SOLUTION:

Define a voltage v, “+” reference on the right, across the dependent current source.
X

Note that in fact v appears across each of the four elements. We first convert the 10 mS
X

conductance into a 100-Q resistor, and the 40-mS conductance into a 25—-Q resistor

a. Applying KCL, we sum the currents flowing into the right—hand node:
5-v/100-v /25+0.8i =0
This represents one equation in two unknowns. A second equation to introduce at this point
is
i =v /25 so that above becomes
5-v/100-v /25+0.8 (v /25)=0

Solving for v, we find v = 277.8 V. It is a simple matter now to compute the power absorbed
X

X

by each element:

PSA =-5v, =-1.389 kW
P100Q = (v,)2 / 100 =771.7 W
P25Q =(v,)2 /25 = 3.087 kW
Pdep =—v,(0.8 i) =—0.8 (v,)* / 25 =—2.470 kW

a. Again summing the currents into the right—hand node
5-v/100-v /25+0.8i =0
X X y

wherei =5-v /100
y X
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Thus, above becomes
5-v/100-v /25+0.8(5)—0.8(i)/100=0
X X Y

Solving, we find that v x=155.2 Vandi =3.448 A

Y

P5A ==5v ==776.0 W
2 -
P1000 _ (VX) /100 =2409 W
2 -
P250 _ (VX) /25 =963.5W
P =—v (0.81i) =-428.1W
dep X y

5-v/100-v /25+0.8(5)-0.8(i)/100=0
X X y

Solving, we find that v x=155.2Vandi =3.448 A
X Yy

PSA ==5v ==776.0 W
2 -
P1000 _ (VX) /100 =2409 W
2 -
P ~(v) /25 =963.5W
P =—v (0.81i) =-428.1W
dep X y
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2.121 The power supplied by the 2-A current source in
Fig. P2.121 is 50 W, calculate k.

501 20 4 0)

A M M

50u<i-} 2A CD gs-ﬂ <L>“l gzm

Figure P2.121

SOLUTION:

(See Next Page)
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\/6 -: ‘-VS{—U"'-; —H"l W= —5’..[\/
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2.122 Given the circuit in Fig. P2.122, solve for the value of k.

30 ki
AN
V2o 50V
)
AAA +—
30 ki Ny
S
10 kil
kV, <T> <1)3 mA
18 kil
AAA
9 ki)
vy
Figure P2.122
SOLUTION:
bl g Sov
We— )
Vs,
kv,_

3mA

Chapter 2: Resistive Circuits



180
Irwin, Engineering Circuit Analysis, 11e, ISV

Chapter 2: Resistive Circuits



