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2.1 Find the current 7/ and the power supplied by the source in
the network in Fig. P2.1. €S

 J

6V Cj) %20 kQ

Figure P2.1

SOLUTION:

2.1 Fina T £ Pewe ESJF{:LLC}_ Lﬂr.l Source..

L PZVI I = \J,'IIE_ = b - 35 !":.L

Pl 300%6™) = | Bmw Ciwppiieaﬂ

Sinee UDH'age,‘f [ew T dowst Dlﬂ!ﬂ_ PRESi ve 's;;cﬁh corn deatid~

P Suorts A‘ﬂwe Is Svepligq !
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2.2 In the network in Fig. P2.2, the power absorbed by R, is
20 mW. Find R,. €S

2 mA (‘D %Rx

Figure P2.2

SOLUTION:

z.2 Find By if Pouer 20 sorbed 1s  Zomd

— - =3
Zni\@R}‘ P-— IZRX T =2l ?.xrzf::ﬁtn L%’?—’K"” 5‘kd1
E‘-’.xm")
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2.3 Find the current / and the power supplied by the source in
the network in Fig. P2.3.

Y

12V<i> %2OKQ

Figure P2.3

SOLUTION:

Z.5 Finmd T M Pamﬁ,r‘ EGPF“&J i{??( Saycte

T=V/ = 1z I= fo
tﬁ@%kﬂ K Zp xipd 7 "{%A

Pevr P= 02 (Looxs?) = = 7.2mw

Sine UoH.uy, ?o'l..?r& t cocreat diredhne fre Sovrce do not Dboa
pessike Sig Lol B~ i Powrer zloour iw Supplied .
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2.4 In the circuit in Fig. P2.4, find the voltage across the
current source and the power absorbed by the resistor.

_|_
T (D §3 ko AU:Should “cs”,
subscript here be

italic or roman?

Figure P2.4

SOLUTION:

2.,"}‘ F]Lwi UCS a Powel 2hgorbed ll::'} R

E T I | Vea= TR = Goyg o303 xio3)
somk (D veg  ZR=3Lp “ Fone
Ves = | 5oy

Fom Ve T = (189) (Soy 165 7 5w

Ay QJ Neo and T Dio.c,-rj PRESIwe S 1§ Lowvendias | 5o 5 ﬁ)_l'f-éi)'subd.
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2.5 If the 5-k{) resistor in the network in Fig. P2.5 absorbs
200 mW, find V.

Vg S 5k0
Figure P2.5
SOLUTION:
2.5 Pﬁ,: Zooenwd | Eimd \'151
I
fr= Vs < 0 Vs = {6:2)(5000)
Ve R =skn =3

| n
ll\.rg"-" Sllf;\ﬂ
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2.6 In the network in Fig. P2.6, the power absorbed by G, is
20 mW. Find G,. PSV

12ma (] %Gx

Figure P2.6

SOLUTION:

2 —
amA(T) R PRI _ 602 Ry® 0oz - @
(ZXI{;‘}]"_ '
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2.7 A model for a standard two D-cell flashlight is shown in
Fig. P2.7. Find the power dissipated in the lamp.

1-Q) lamp

SOLUTION:

2.7 Find Fp_.
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2.8 An automobile uses two halogen headlights connected as
shown in Fig. P2.8. Determine the power supplied by the
battery if each headlight draws 3 A of current.

12V

Figure P2.8

SOLUTION:

2.8 Find Paper
IHL; =Ly 2 =3A

IB&TT: ztr -i_'Il'f'bL: I';ldl

TeaTT

r'Ir’f Lz

PBF\-‘!T = Venrr Toner = 1206)

—

) ?Bwrﬂl‘u\l
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2.9 Many years ago a string of Christmas tree lights was
manufactured in the form shown in Fig. P2.9a. Today the
lights are manufactured as shown in Fig. P2.9b. Is there a
good reason for this change?

(o) 72) N 2
&/ &/ N\
. (@)
© © ©
° o (b). ..........
Figure P2.9
SOLUTION:

2.9 [,0‘“1;} connect Cheistanss Ycee Ughﬁj iw paralld radder

Av  Sexidy ]

I{? 2 bilb ’Fdﬂg as a 6P em ci reusk ( corarmon {zfl;lure))
" sS4y ies copnect Cghmf-/"{'f‘. Wia Ay f'f‘,m\:{-" aonvd. all
bulbs are f-"’ﬁ T Ha pavallel  connechin. |

e paﬂuf. bulb = ’M} all UH.'\J_;} 75,‘h|u %Jh(j&]‘dhf
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2.10 Find [, in the network in Fig. P2.10. €S

P VAVAVA I VAVAVA
4 mA
g C‘) 12 mA g é
11 2 mA
D > =
Figure P2.10
SOLUTION:
2w Find T

KCL 2t poivt X 4() torcenty euds

| dm
o % 12onh o . E -2 ¥io  wdxt t2xe" 3 =0
I
ot % 2m A EE cmﬁl
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2.11 Find [, and [, in the circuit in Fig. P2.11. €8S

13 :'SmA A {1 vy
IS II6=3mA '[2
g 3 3
14 = 6 MA
< <

Figure P2.11

SOLUTION:

Ty=5mb T =3mQ FTy= bmA
KCL@@-‘ AU covrrends eades
:]:'.:; "IS 'i'j:‘[_':"{:‘

s = §¥0 ™7 + bexo? 5T =1imA

K(:[..@ @ Coadd c..f..:,rrgu{r -gA.J-Y'
~I -i—I'g ~T=me =» I = Lc-I, = {1¢to ™ 5xw“""-*pir,=6ml‘ll
Kel & @) all wurvedd eodec

I -T Tome = Tps §-Toe bxw™ - 3™ ST 3mA|
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2.12 Find I, and I, in the circuit in Fig. P2.12.

o=
5mA

% g CD 4 mA
S W YL
i 2 2

I, ISmA

Figure P2.12

SOLUTION:

2L Find T, and T, :
L@ &) curravdts wads

Exwo o dye T, 20 D L ImA

kel @) 0 corrend e

T c2xee” 210" 1m0 = Ty s 2o

KC.L,@@) : E_,urrq,mii’ f-«.{-‘r

4—mﬁ
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2.13 Find I, in the circuit in Fig. P2.13.
73
4 mA (‘) g <

Figure P2.13

>31x

=4

SOLUTION:

Z.13 Iy I
@ KCL@@ MJLM«!-}

"y
‘ S
q’ﬂ‘- 8 1T, “‘4—}:’(5 +I -+ 3_'{:,‘ £

4T, < 4xed | Ly- fmn\
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2.14 Find [, in the circuit in Fig. P2.14. PSV

I,
2 mA é 2l %

I4mA

Figure P2.14

SOLUTION:

Zoad Find T

Kl @ ® @ turreds \Lm.ainé

®
L
2mR ZXy ot - 2vio Y+ dxis 34 Iy -2T. =0

— G o)
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2.15 Find [, in the circuit in Fig. P2.15. €S

. AW
IX

1 mA
* VWA ——/ N\ ?

<‘ of (‘) 4 mA 3

Figure P2.15

SOLUTION:

KeL @ &0 correwds -l.mp.&

~4xie™} 673 Jrj:,r = Iy = 3mA

Kep @ @ : Lurremfs I':_I.n._jrﬁ';lrﬁ_‘

Ty 42T -G=o { T, = ~5mﬂ\
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2.16 Find V| in the circuit in Fig. P2.16. €S

+ Ve -
VWA
T)ov t>ov,
Figure P2.16
SOLUTION:
2.6
o Fivd V),

%ﬂx VG iy r2Veme | Vs 3V |
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2.17 Find V;, and V,,. in the circuit in Fig. P2.17.

B 12V 3V N
3 30
® vV ® VA é
g ~— 2Vt f -1Vt ¢

Figure P2.17

SOLUTION:

Z.47 }:;ng._ U;L arnd UEE.
Lo 3V . KNL HJNZ} ﬁ..b‘?aﬂ..‘
VAR HLQ A Z¥L=0

v - = -
bf = BV = I‘J-f“\:.' FBVI
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2.18 Find V,, in the circuit in Fig. P2.18. €S

a b C
@ VWA —<+—>—9
T4V
3V, +
12V<i> gvxzzv
O

Figure P2.18

SOLUTION:

Z-lg F-H"‘u,'i Uﬁ.ﬂ,
+ 44 " 3Nk

: : TN 4'.1& o U:lr:: ug‘m*“hr_? 4_+‘3\i5{
2 L 1_“;:':»2,\:’ UK“ZU

Vie =tov
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2.19 Find V,, and V,, in the circuit in Fig. P2.19.

a b C
VWA o VWA ?
vt - H
Vey=2V
4 Vy Ci) 12V
+ 1V _
A% ¢
e d
Figure P2.19
SOLUTION:
-9 Fiea Ny, ang \.f'.m
& GWe —ae Vo= VgtV s Vy, = - 12FL %\ = -9
b Uy | |
R IV ety
e 4

Vbes Voot VeatVa, = -2 412-1 = 9
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2.20 The 10-V source absorbs 2.5 mW of power. Calculate

V.. and the power absorbed by the dependent voltage
source in Fig. P2.20.

2V
2kQ 4 9 3 k(2
VWA ﬁzggf v
20\/(?2) Ve 10kQSV,
\ +
5 k()
A 629 !
b
10V
Figure P2.20
SOLUTION:
.z,_-ZG F:'ou = Z.SMW ol Sovioed . pim Ub‘_‘ % Powaer a.bSa(L:g.J,_ b';f
de,?-q_.hw S Ut e )
ks a ZVx  Bes Fow = 'o X = Z.5pw
2oV ¥ T = a5Bu i
2o =
Ve = Yud +Vae + VN, Vig= —I (lexic® = -2.5V
Viec = - T (3xw3) = - o7sv
Vea = 205 Wy = Vg = - 2.5
Wea = — SV
TVaa = —t.25v |
| Ve T T XSO N
Y = - vl Nx= Vpd= 2.5V T = zszaeh
o=

T T
| Tos = l285mW
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2.21 Find V, in the network in Fig. P2.21.

v
M @ M o
40 T 20 +
4V,
12V (I) V4 2Va vV,
O
Figure P2.21
SOLUTION:

L

L AT - 2T AN, =0 )

NVy= 4T (=)

Subshade (2)¢ (3 ik () Vas21 s2Vps Vy=-zr (3
[L44T /LT 42T -4r=o Vo= 2V 4y
- IHT = (2 I= %A = V&=“-lﬁ%v —‘3|\!¢r-%fv
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2.22 Find V, in the circuit in Fig. P2.22. PSSV

Ix S
> VWA ¢ @ VWA
40 oy 120

Figure P2.22

SOLUTION:

2.22 Fud Ng

12y
Ty I ~ Vex KVL -

L, -2 412D, Uy 20, =2 (D

\r,("'.'. —IE_E,PL f—g:‘.l'

Sebstbhlke Gy Tdmonye 4T, T12T =125y ~Z0x =12

2y =12 = L= LA

%H'Dﬁ-rZ-H?,Ix = 2 4+020L) = i Vo .-:{go‘u’/
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2.23 Find V. in the network in Fig. P2.23.

a b, C
VWA = VW—e
10 k() 20 kQ)
6V % 30 k()
d
Figure P2.23

SOLUTION:

2.23 Fine VU,
NLY =, + Io’*I r2xiofT Fixio' L =

£ b Zﬂic-tlc: K
["Ué % 3okl H
J.Ti . VAL—_- Vb =Ny, = T v 2x0L
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2.24 Find both I and V,; in the circuit in Fig. P2.24.

9V
6V 240 k()
10 kQ)
VWA ®
e d
Figure P2.24

SOLUTION:

2.2% Frwd T amd Uy, |
- o g\ KNLD - & ItﬂI +9 +4x,w‘e']:\-10"‘1r_-o

- <
&, YT - -3 | T-
!‘;‘J 4am {O\‘tu’ I — 3 EM
J Vil ® Vet g = 44 baot T

2

E_\jlad“ 7N \
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2.25 Find V, in the circuit in Fig. P2.25. €5

NN ——
2 kQ

_|_
24V<§) 5M)§V}

6V<§> 2M)§

Figure P2.25

SOLUTION:

2.25 Find Ux '

KNL: b-2d + 1T (2x6) + T(5xod T2 003 =0

al‘:v(tGEI =18 =3 T=2.A

V= x0T ﬁaivx = oV




46 Irwin, Basic Engineering Circuit Analysis, 8/E

2.26 Find V) in the network in Fig. P2.26. PSV

- Vs
M ——e——
10kQ +  5kQ

V
T Yx
)25V Vl 7

&
Figure P2.26
SOLUTION:
Zie FEgoN
- N4 skn KNL= =25+ oY +Sxio3r +VX4:0 a3

. e m Vs -L{D“-z . . e . ti‘\}
Sub&é}’:{—uﬂ [ FANI S

T

=

~26+ T (1o¥esvmwd=i0%) -0

T = ZmA

Vizoas- o't o ]ivﬁg\j
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2.27 Find the power absorbed by the 30-k() resistor in the

circuit in Fig. P2.27.

2V, +
10kQ§VX

Figure P2.27

SOLUTION:

2.27 kKWl FM Ei'.jSorl:ti,

EY=EtD

!2-\.]' [gm% \.'l}(.

HA

T{3xo 10

-+ 33:10'*1 £2V . w10t €

UK; IL:"'I {2

Tobshiule (2) vk ()

¢ ¥)
= Z2xi0T =02 = - Z’Ufﬁ’q

P =3xm*1‘?‘ ﬂ%l.o

= Iaaﬂ\w
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2.28 In the network in Fig. P2.28, if V. = 12 V, find Vj.

4 k() 6 k()
VWA TAVAVA
_|_
Vg @) v, @) 6V
VWA
2 k()
Figure P2.28

SOLUTION:

2.2%  Frud Vg ;.] V= {2V

4sL b \e ST
W KVL: =Ny + b0’ T 44 =o
\Jgéii Yy %5,;,\; B Ll SR PO
3 ‘ b Xio3
2ls e

KVL: =Ng + 48T + Vg + 2x0°T ~o

Hgﬂsvj
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2.29 In the circuit in Fig. P2.29, P, = 12 mW. Find V.

+ Vi _
VWWA AAA
3 k() 6 k()
Vg 2V
Figure P2.29

SOLUTION:

2.79 P‘Sh. S XNV F‘iwﬁ- N :
Pip = 12mwW = 12 (3107

. I:"\I V2 %ie ) 5 T= ZmhA
T kit

KVL: =Now Bxio T4 (XD +2Ve =0 1)

+—Vy —

M N, = T () o

Substible (2hivke LY T 3x0%4 bxio® + Lxto?) “Ng 3 [Nz 30V

:
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2.30 If V, = 4 V in the network in Fig. P2.30, find V.

2 k() + \+7 2
ve(E Vy 4 kQ vV,
‘ 0
Figure P2.30
SOLUTION:

Z. 3o Vo= ‘d'[U‘_ 'f'fh{i \Jg
KVL: -‘JS-'!-Z}H::EI +2V 4t T (O

alsor -Ny T2V eN zo = Ny= -4V (2

dnd, va= 4Xf031- =3 T = InA‘ €3

Subs hbude (201 3 judp ¢i): I Lxw® 42 Vy= Vg = U, = -2\
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2.31 If V, = 12 V in the circuit in Fig. P2.31, find V.

2 k() 4 kQ)
VW VWA
+ —_
v, °

Vs Ci) Va 2V,

- 6 k()

VWA

Figure P2.31

SOLUTION:

L3 Vp=lav, Find Ve

2den] 4L
-y
% {—v*-— +
\’5 Vk 2""."(
I {ale L

Subshhnle (3) ieh (2):

Subss hote (3 k)

VG ~Ng + 2010 * T+ K10 *L ¢ 20y + k0¥ T o o
Evi: =\, FAXIOST + 2V ¢ Lxe® T =0 {2)

also Vy = ZuagI €))

-{2 + r(ﬁ-‘xu’-uﬂ;ﬁ ?“i':-kf‘aj)“c’

L
- 7mﬁ

T zte+ 440 Jxad = v,

Iy 4 J
i E - 6, - rgl':a".';j
e gV |

I
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2.32 A commercial power supply is modeled by the network
shown in Fig. P2.32.
(a) Plot V, versus R, forl Q = R0 = oo.
(b) What is the maximum value of V, in (a)?
(c) What is the minimum value of V, in (a)?

(d) If for some reason the output should become short
circuited, that is, R,,,.q —> 0O, what current is drawn
from the supply?

(e) What value of R, .4 corresponds to maximum power
consumed?

TAA A O -
0.1 Q2 +
<+ 12V Vo 33_ R[oa(.l
o
Figure P2.32
SOLUTION:
232 (L ERpsy <o

P V, - 12 £ 10 2k 1
Priond 01

o410
. F”“_ e i R :
fav ‘-Jj_% Elauﬂ.

h\} . ypma.p Sl ey -E-A—J_Ly, Ef;.};ﬂ_:mﬂ

wmt Lz'[:._ﬁf“""ﬂ‘
O 1 + Edoaed

L‘Jawz ”‘"‘"1

Continued on the next page.
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C\I Uarv-"ms. O cenrs Lihae &b;‘iﬂ.—_ (W B

el
Pis | +o.t
—i vﬂb’h:h.-:' flﬂrq VJ

'f:] 4]’\* Py | FM Lﬂf_ﬁfﬁ,z‘t’) } ‘E'i'lali /Zlﬁ = . tf‘.ﬂ._-
o 1L

YAY é:'%na.tﬂ

..._p——-—-—-'_o
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2.33 A commercial power supply is guaranteed by the
manufacturer to deliver 5V £1% across a load range
of 0 to 10 A. Using the circuit in Fig. P2.33 to model the
supply, determine the appropriate values of R and V.

VWA O
R +
v(®) Vo
O
Figure P2.33
SOLUTION:
233, Y, 5419, doed w0 ook Fink V4L

' GL)'\_ IL;QT— o i ]

Ny 2 V=N = 5 (tel)

tlh'\l.?n

| V=505V l

ak T

Losp T Lo h ,
Vv, =Y - R R 5 e05-10( )= 5 0.49)

]E: -lomﬂ]
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2.34 A power supply is specified to provide 48 +2 V at
0—200 A and is modeled by the circuit in Fig. P2.34.

(@) What are the appropriate values for V and R?

(b) What is the maximum power the supply can deliver?
What values of /,,,4 and V, correspond to that level?

A ?
R +

OV V(D) fone

Figure P2.34

SOLUTION:

z.34 Vo= da k2w Y Rt oy T O Zeo &
a% Ly ¥4 e

B Pl TLDA? Tl F Lbrregfwhg 3;_{,_&.3, g W

.
" 3\5 P '—T"—Ideh'n = oob, "'JD = UQMM'-: e

N VN, O 0T aag @,:u’ :5&1;11

P I e = 2o
'L?T = o m‘-"L1

e —
_éi___lll‘:’""-r = & ?Lq::aﬂ:*o = Lionn vw:#I:laﬂ{D(V*E:ahB\
= T oiep
3 v I
se T Vv - ZR Topnp o = oy = U/éﬁ
B
6L pnsae Pause e T ohe = ;zS’Dr‘léb-egoudu = pecs

[ se Poaess O ce g3 h T by = 2> 1 fi V, = A&\
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2.35 Although power supply loads are often modeled as
either resistors or constant current sources, some loads
are best modeled as constant power loads, as indicated in
Fig. P2.35. Given the model shown in the figure,

(@) Write a V-I expression for a constant power load
that always draws P; waltts.

(b) If P, =40W,V_ =9Vand I, = 5 A, determine

Ps

the values of V, and R,,.

VW—> O =+—
Ry I, +
VpS V, | Constant power
O -
Figure P2.35

SOLUTION:
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2.35 2) Write YT wepressio Lirl"r lomd @ P =9

BT cew Nposav T oosAL fid Y, 4 Rps,
o w, |

B —p—
* 2 4“0:" jrjb-ﬂ— | oedhe ?L: Vo
"'j?'_\, u_t- ?L LT
—
Bl Ve = 6 /e Slv, = gV

Rec = Nope-V e T
Ps s B g -8 = )
— = = L Epy = © z_rz_i
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2.36 A student needs a 15-V voltage source for research. She
has been able to locate two power supplies, a 10-V
supply and a 5-V supply. The equivalent circuits for the
two supplies are shown in Fig. P2.36.

(a) Draw an equivalent circuit for the effective 15-V

supply.

(b) If she can tolerate a 0.5-V deviation from 15 V, what
is the maximum current change the combined supply

can satisfy?

R
v\ O
v <+
O
Voltage 5V 10V
Resistance 0.25 Q) 0.05 Q2
Figure P2.36
SOLUTION:
2%

LY N, = Vg +Ng,~T B r¥sn)

Vemin= 145 = 15-Tg(0.3)
. = 6.5
T ke 5.3
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2.37 Given the network in Fig. P2.37, we wish to obtain a
voltage of 2V = V, = 9 V across the full range of the
pot. Determine the values of R; and R,.

SR
Ci)mv 1 kﬂg
=k,

Vo

Figure P2.37

SOLUTION:

Z. =7 2V =N, =9V Bing B 40,

C.ML_- :.‘1_ = L»uuﬁu,,- a__t ba’ﬁ‘h\-—- 0.3 V;,-..-—-.Z.L"le. I’;

"JU = Vo r ‘_ﬁ-_‘\ln i - =N
N, L ‘21 ‘"a’?a'*“bbu - ks
N, e .T‘ B, ¥ les o _,‘\.r”: =4V

I_"._..E—ti"Lg__,"" loas

= | £, = Z&u o
= Ve
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2.38 Determine I, in the circuit in Fig. P2.38.

1
C‘D ézm CD g 3 kQ gﬁkn
5mA 2 mA
L L L
Figure P2.38
SOLUTION:

Z'SE F“ihd, IL_,

. - .
S 2en %Emﬁa 2 3dn ez
4

f Iﬁﬁ= 5}{15"3«-?_:-:1;:-: = b
j 2&.'{’ Zooa #300e = 1Zoo 2

i

C«Uf“fﬁ.'&t cl,;\.,.lf{;m"- IL--" IER [ 1 ‘i’ILt 0 5mrﬂ,‘\
. E/EQ téooe
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2.39 Find V, in the circuit in Fig. P2.39. €S

gem
) ésm — gsm

24 mAC

—

_|_
6k2S  V,
& & _
Figure P2.39
SOLUTION:
239 Find Yy,

F=8ky, =il Ryl py=skir

4

Fe

= 24 - P
Q E.S 1“"!1';

an-: Ry = 4l
BT corret .ﬁ.«'m‘:-..u'fh"‘ Te = a'f:;r’r‘o'j “EL—)J . bmA
fzfq-r-(fz”zs

Vo = B, I, V.= 36V
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2.40 Find 7, in the network in Fig. P2.40. PSV

4 kQ %12 kO
IO

12 mA(T) . S 6k

Figure P2.40

SOLUTION:

Z.4o Fiwd I

Fi=fen | 2= j2ka ﬁa=3uqzahm

. M.; S

= 1Z2%s ?[ Ra = (mA
&= P—*&*Q&II

a~ (B /p )% =l

Fz

Cur’rm‘ﬁ'cii\hs{m CFe :Tx[_____
B2

] Ty = 45mA \
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2.41 Find V, in the network in Fig. P2.41.

® ®
1Q

EQQ <'>12A +

2 () VO

@ O —

Figure P2.41

SOLUTION:
Z.4l FindVe (Cweoit s fedrewn for ceadihilik)

: b
%1 % kaz C%)laﬂ\ llz.c% },
¥

B=tsa, Py=an Ry=1, By=2na

¥s Bey= {78, = b
: 4
EE{P _‘U’,, Cureont division. —p= -EZ[ L, :{
| | by +{ Bsriq)
=~ 8A

\?sz Ty Be Uo_";' —lkv‘k
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2.42 1In the network in Fig. P2.42, Py, = 96 mW. Find [5.

' 0 AN
12 kQ)
2kQ 2 CT I
A% * * VA +
2 kQ) 12 kQ)
2 kQ) g 3 6 k()
& &
Figure P2.42
SOLUTION:
24z T s alew . Find I
‘LIF {21= Rl_‘ Ery =2l .:.E‘q?—ﬂ-_f:: (2 ey EG

IS Eﬁ& EL

I&ijah z
PF: = KL

b

== %"-@ C‘i?j’s %%a %Eu

= Fmw

Ceny= (B s/ vy =

3ks1

& Feyy= Pe NEcs pen
Fea= Peay /Peqs =212

Iﬁufr‘eu.!ﬁ;' dl-ul_"il-d'\-'*: i{j = IS[ }
g +124,

= ert
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2.43 In the circuit in Fig. P2.43, V., = 12 V. Find V.
$ (o
% 6 k() z 6 k()
—\N—e * VWA ?
3 kQ) 4 k()
_|_
VSCiD émm 2KQ§VX
& &
Figure P2.43
SOLUTION:

Z.4% V= 12V | Find v_

Ri=fe=tn Z-3Ln Gl
Bs - db o Re= zien.

Fa= By 48y =2 Fg = pdebss 2k

£n N E’-_!::'EB_,;VE'_= ik
w it e e
- _ Ep{‘i‘

‘1\:’ = FLW

1 5
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2.44 In the circuit in Fig. P2.44, V. = 6 V. Find [;.

L . 4
ng 2 k) %41@ %121@
N
o vAA ] L 4 vvWWA ) ¢
6 kQ) 12 kQ
smg Cl Is 3121@
> <

Figure P2.44

SOLUTION:

Z. 44, Ve = LW . thd I‘S-

Fleziea, P,= 4l Ry blen Ef gl
P Ps =2u=0C= 2k

e
(P R,
Cas Ry ARy = 2L P = Pt (Bs AR < 18
Currede = 3 5:'_‘}:‘ j
T E-ﬁ F’-a.*'“*’-&*i’-d
- :J'_B _—l = Iﬂtﬁ Lf""A
TIa : =

L. = ga/f’iﬁp‘* 2t zka

_Ea% 4::8? %% To = %[%% = |7 cuTmA|
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2.45 Determine /; in the circuit in Fig. P2.45.

e ot
4 kQ % CD S 1% g 4 kQ
o 1
6 MA —
O
Figure P2.45
SOLUTION:
Z.45  Find T_
LY T,
% @P % e TG
Tx=Y L=V

Y o's i’

S—
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2.46 Determine /; in the circuit in Fig. P2.46. PSV

Iy
et} o ® ° ° 1
1
" 6 mA 3 mA L
Vl% 6 k2 CD <l> (D % 2 kQ % 3 kO
- 31,
Z o & ’ §
Figure P2.46
SOLUTION:
2.4, i':.md L
c% y
%Lm w8 @sen Ezw Faly o
oL vy + 3Ty * Zyip? N L VL éxrcg:ﬂ o
boee Zosa Seas
Alor D= T 2l
L soo

Subsiible @ 1 (0 = Y - 2V
= Y, = 2 WA
I =N - l

3eoc
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2.47 Find R, in the circuit in Fig. P2.47. €S

A 2 kQ)
O VWA ¢
2 k()

RAB—— 3kﬂ§ 6 kQ) %12“
O
B

Figure P2.47

SOLUTION:
247 Find Gy
'!792 7 =zt B, ezl to-blkn Re=pka

B ™ K Py Rs
s P2 .
B

\?_é

Cys Bydly = di
Ey"' E*s-i-!e).e = drm

Pre B /Ry s 2len
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2.48 Find R, in the network in Fig. P2.48.

Figure P2.48
SOLUTION:
248 Tind fag
Cr=ller, Fsdlr, 2;+2Zka 23 2o<lln
e s 2l
Ey‘-‘- 2"'5 i“ﬂg = 4kl

ﬂ}: E—.A/f?a\r =200

Epe = E,J‘(Laa;Lhﬂ:.sLﬂl
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2.49 Find R,z in the circuit in Fig. P2.49.

A
O vWWA ® vWWA > VWA ®
9 k() 2 k() 2 kQ)
RAp — 12m2§ §4kﬂ %2KQ
O @ & Y
B
Figure P2.49
SOLUTION:
2. 449  Find Pag
Ag by fﬁ( f—w EZ ﬁfq.rL IZ Eaya £3 zk__@
‘———M\L———T—é—'\w‘- - s “';" ﬂy-“f’iJl "ES': 2Ln ?3';6:.2:'.:12
%ﬂz By B
‘__ ]—" F‘N'—' f‘T)'e'fatl‘H‘-ﬂh

]2;.;-1 Tzq_/fﬁm = ZL._F?;
= %-l*—.lz:k:dsi_ﬂ E;:By_//ET=‘ Sir_ﬂ_

K. v .
as= B e [Eng o r2bn|
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2.50 Find R, in the circuit in Fig. P2.50. PSV

A
0 NN e M e AN
2 kQ) 2 kQ) 1k
Rip — < 2k0 S 2k0 S 1k
2 kO 2 kQ) 1k
o M e AN b AN——b
B
Figure P2.50
SOLUTION:

Z.50 Fnd Tug
Oetmty=by = bs = fe=2ln

21=E3 el

Ko = £7+Qg+ﬁq =32l

2><= EL({/,EN: %m:f.zm

By = Ber Bur Oy = S2ln o= 0, /0, ~ [ 94En

S A | T
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2.51 Determine R, in the circuit in Fig. P2.51.

Figure P2.51

SOLUTION:

2. %) Fimf-m

TSN G

fomzbn Rzl B, -8k By dlq | By L Be-dbn
E{,‘-'LH/_JL E-}..- (2112
L, = J;«'_‘@//f?_7 =3kn By Esr&ivln Ly- e /= 4Ln
E\?r: gg'*"iy = 61:_('1_— RE = E‘/yﬂz//ﬂy = 31{"!1
Pas=D+ P, | Zx- ska
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2.52 Find R,z in the network in Fig. P2.52.

VWA
12 kQ)
A
O TAVAVA ¢ VN —e
6 k() 9 k()
Rap—— g 6 k() é 18 k()
O > -
B
Figure P2.52
SOLUTION:
252 Ting
:— ﬁﬂ'f b N Fz L,
Fia = 2 ?@T = Lag= =F %g? %’H £y
e :

Cir Taslln Beishd B=9la Bsplp
R‘T: E‘jf.{/i‘arafékﬂ. E%: 22_4"2«(:#2.1]:_{1
Lrgs & ARy [ag - _3';&\
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2.53 Find R, in the network in Fig. P2.53. €S
VWA
6 k()
A
O < VWA * VWA
6 k() 2 kQ)
Rap % 6 k()
O S s
B
Figure P2.53
SOLUTION:

2.53 Find Gua Lara&k <y r{dxam\:

A Fe Fy
._%m

- —t\, I
T .
(@ 2y =
3

G2, = By= (b Ry=2in

ﬁ}r = D/&’; o
Ra- By - Ll
Cap = G AR W,

} gﬁt'ﬁgzm]
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2.54 Find the equivalent resistance. R, in the circuit in
Fig. P2.54.

6(2§ %4;1

12 O % Reg
o
60
AAA
10 O % % 12 0
80
VAN =

Figure P2.54

SOLUTION:

Z. 5% i Eté

ﬁ %121 £a
n ? [ J"‘JQ'I['L'_..'
2 =3 l >
ANy
7
“%w__j e

Bo= B+,  Tep=pyrlc
& P.- B APy

r—

o= %Q‘s %%'Lrea

fZEg = PR = BalP VP

Givr~: Vz=v2, 2 - 1 2y-l2n

ZA [y Sfjnsr'v{e,f
za /s Rg !

[P
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2.55 Find the equivalent resistance, R, in the network in

Fig. P2.55.
<
120
12 Q)
o VAVAVL < <«
%120 %12@
o2 <> 010—.
Rey
12 Q) 3 3 12 Q) 3 12 O
<

Figure P2.55

SOLUTION:

Lo = B 20a
2;’5_ = '2-;-'»{/2{_
Mode - Ea is Sl[—-a—r"’?-ﬂ——sL
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2.56 Find the range of resistance for the following resistors.
(@) 1 kQ with a tolerance of 5%
(b) 470 Q with a tolerance of 2%
(c) 22 kQ with a tolerance of 10%

SOLUTION:

Z5e 2 Relhkrn @ 5%
&JE:#?M?_@;-&E"?,, -
&) 2=.32_,L./z @ £10,
Selihom

2) Brin = R {1-46l): joso(075) = 9500
| Pae = B 1+ £l ): ievw (1.05) = Josot
LY R = 470 (6.98) = 4oL

Lonax = 420 [ 7.02)= 479 401
&) Ppirw= 22x030.9): 19.5kn

Emm = 22,,5;;:;.3’( J'J) = z*ézi:.fl_
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2.57 Given the network in Fig. P2.57, find the possible range
of values for the current and power dissipated by the
following resistors. ©S
(a) 390 ) with a tolerance of 1%

(b) 560 Q) with a tolerance of 2%

10V j) ER

Figure P2.57

SOLUTION:

2.87 Frng I and P r.‘lhj'm".

&Y P=3%0 @+ /%

I = (=] Irh-‘-}‘ - & I‘-jlhr.ﬂ N iny

3 Enine Emann
ﬁrh;'-= 340 (q.ﬂ*ﬁ 23801 Tpa: 25 90mA
Eoay = 390 (1.01) = 393.90  Thono® 25.39mA
me; Toux {i0}) 3 Proox = 259.0mw
Prin T () = Py 2539 mud
D) R=5Sten@+29

Rein = 50e(0.98) » $dgsn | Tpe = |5 72mA P = |§2.2ih

Rz seol102) 2 591 20 [ Te= 1257 mA | Barnz 1950 mu
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2.58 Given the circuit in Fig. P2.58,
(a) find the required value of R.

(b) use Table 2.1 to select a standard 109 tolerance
resistor for R.

(c) calculate the actual value of 7.

(d) determine the percent error between the actual value
of I and that shown in the circuit.

(e) determine the power rating for the resistor R.

I = 40 mA
G = =]
510 O g C‘[) 3 R
100 mA
o S
Figure P2.58
SOLUTION:
Z.58
I:L:r_i_'am& 3\ 1 bel, E

B) Frm Teble 2.0, besh 102 bolecame choie o | 2o From)

) _Ste Lz = 35 3mA)
Tie + §20 \

A Fwahz‘r‘ e = \/tﬁ'ﬁﬁ'ﬂf‘“ ?Ldffzf)‘- (e = G e ] - 4.25%

2
) T, = T?& = (38.3x07) (82e) = /2w
rizfclbmmc:hn{ =y = - w fdﬂf‘f’!‘—r{"“\
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2.59 The resistors R; and R, shown in the circuit in
Fig. P2.59 are 1 ) with a tolerance of 5% and 2 ) with
a tolerance of 10%, respectively.

(a) What is the nominal value of the equivalent resistance?

(b) Determine the positive and negative tolerance for the
equivalent resistance.

O
Ry
R;
O
Figure P2.59
SOLUTION:
2.%9
- g, = lvno@ =85
ﬁ.gg
E: = 2.1 R 10 Ce

2)  Nemined amiex J Beg = By + @, ey =302

b E"ém.-z = Ry {t-08Y £+ P 1.1) = 3257
E_,g A E o9ty +Rd 6.5) = 2. a5
+£.4z 72 lernnee = 3.235""? - +F.33°%%
- By dpleromce = z.25-2 _ _ 533%
5

/ 2!-3 Aol e = A F-337Z
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2.60 Find V_, and V. in the circuit in Fig. P2.60.

\% _
a F ab b
® AAA . AN o
2 QO 5 Q
cov (Tt
40% L td %30
Vd(: %1&)
 — AN 4
C 2 Q

Figure P2.60

SOLUTION:

2. e Fimd, Vel oumet W

-
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2.61 Find [, and V, in the circuit in Fig. P2.61.

I vV O
I 2kQ +
sv(i) gmkn 341@ Vo
v ® O
Figure P2.61
SOLUTION:

2.6 Fnd I { V.

Ilu [ﬂ - I!; Q_Smﬁ

e —

r T, ‘F—L - ' 7,
Q'I’C%) I%f—l :IZ.;%*__V&
. Vo= f ET*___ = va = 4&""

[ ¥iEs
ﬁl: 12

= Zlat
%= dlen
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2.62 Find I; and V, in the circuit in Fig. P2.62.

YA & VWA T O
2 k() 8 kQ i
12V<i> 36‘@ EMQ Yo
'Il -
= ¢ O
Figure P2.62
SOLUTION:
2.2 Fnd T, #V..
m C[L)_E Ry
Vs V2 R - TV
Ge2bn B=lln Co =By /(D5 1g) e
[7-?=3L’_ﬂ, EiF iy Emeq‘i_ﬂ

By cvrcad didsion: 1123[ Pets T\ o T= 133 mA
EZ*P-Q-\‘E';

E‘-i Vﬂ'w Aidt sipet "I“G:.'-Jk rﬁ_]% 1”": Zri?\/\

L Ber
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2.63 Find I, in the network in Fig. P2.63.

VWA
6 k()
12 mA 12 k() 12 kQ 12 kQ)
IO
Figure P2.63
SOLUTION:
263 Fax |
| B ¢, = Ly (20 =120
fzuﬁC‘P x%fq B TR R+ @x

f=nln B Cln 2y=py=2in ?%1 (’h”
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2.64 Find [, in the circuit in Fig. P2.64.

—— A VWA
2 kO 2 KO
emACD émkﬂ 2 kQ gzm
I
@
Figure P2.64
SOLUTION:

Z- (v‘} T:;-t‘i_ If

izl By oy« =g = 2ky. By = Pytile= Yk
E)": e ARy = 1. 35k

Ez.-: 2},""}2\(: 333L..IL
II:%[ s 7 &= I% ='£kro-3[i]:- 4 S i

,Ex-!-p—ﬁ Ef




Chapter Two: Resistive Circuits 105

2.65 Determine V, in the network in Fig. P2.65. PSV

-
5 k()
18 mA (T) g 3 kQ e (l) 30 mA
1 kQ
Vo
| _
Figure P2.65
SOLUTION:
268 Find V.
Lo
1¥mh d > emA S T
) Vo
12.[*: 3L 'P-;'_:SUL E%; s Iﬂ = 3,;,3(!5'_3—!3'#’!-:3*3: [2r A

_:Ec,:;;:m[ 2 cedmA Ve T, vot-w}
Eg'*tgz'f'-?-"b ~ l—B E—I} L—_
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2.66 Determine /, in the circuit in Fig. P2.66.

6 k()
VWA * VWA VWA
12 kQ 4 kQ
2 kQ
4m§ %1GKQ
12V 117,
<

Figure P2.66

SOLUTION:

Cozdie =2l nq=g ot Rysly+ Ry Pos @nin) A2e
flq:: dien 1-;'22‘1:12_ TZL:-*(;M ﬁy:\lkﬂ E:t-* Fkar
e
=a
e 12-_;_1 = %/Ek = e
Y 3 =zl 5w s m2eA
ks +¥e

By tvrad divigion: = [ . _(
g Sisioms T = L ’E‘”ﬁb - )I‘b . 33m A
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2.67 Determine V, in the network in Fig. P2.67.

O
_|_
Vo
O
Figure P2.67
SOLUTION:
267 Tivd \,

Bimidkl Z,-4a  R3= Fln

L Pe-iLn o sln

!?‘k: G rla sl¥n ﬂ\ir: Eaff/f-q.ffﬁx = 3)(({1 %r E,).-!.E‘:'?, - e

‘ 4 V, < (4xe (e L\r,, = 4¢\d
Ez_ drnk Vo
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2.68 Find I, in the circuit in Fig. P2.68. €S

VWA * VWA
9 kQ)

o4V (T 6k93 5 KO gskﬂ

Figure P2.68

SOLUTION:

sk R tln Rae bl

e FPesilen Bo:3ln

I I |‘E'2- -J k g: "_F'. [ L‘C" —
Zz_'d'- { R3+ E\J E“i-ff-s"(

P = By Mlez 2k by = 80 # [ 3+ B = 3k0

e

£ o= 2% T,~ zmh
24V E EI*E‘T
I, = f o A

‘15 = .33 mA F
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2.69 Find the value of V, in the network in Fig. P2.69 such
that the 5-A current source supplies 50 W. PSSV

2 Q
AN e

4 Q)
L vV

5V j) %20 %20 CT 5A

- -
Figure P2.69
SOLUTION:
= (ﬂﬁ .]__—)5& = = TN s*‘FPli‘f_sL- F":'IM'& V}-;
— e s
E Ry AT
) = A = V= Ts
= 1 Y - T =
=N E, 2y BT <A "«.15

—_ o = v
Ve = 3:525= Zo v

""..,.rq_-: uv5+\fs = —ilo

Ty= VYa _ — 548

FRep

Vo = 5 Vg = Ls ™

T, = % %A = F.725 A

L= T, Ty+T - s3.75A

V3= TFm Bz o= 27 50

V= Vo Vs, = Gz sV
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2.70 Find the value of V| in the network in Fig. P2.70 such
that V,, = 0.

20

Vi

Figure P2.70

SOLUTION:

2.7 m;w, sveh VLt V- o
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2.71 Find the value of V_ in the circuit in Fig. P2.71 such that
the power supplied by the 5-A source is 60 W.
Vi
1 €2 z 31 €2
3 A
e,
N/
4 Q)
AA A
5V 4_‘) 20 20 5 A
Figure P2.71
SOLUTION:
270 T = Low s_opelied. Find V.
5 = 125 = -1
> [ Eg = 4z
T2
2 A T Py =B =202
q:;?. {_S “lfe
J_n‘}h* - —
= 5
SE I SR R
-PS&:&'C';SVS == Vo = t2v
s =W o LA
S
VN3 = NV, -5 =7V
T = N = 7
3 e, T A
Te= 5T, -T, = -2 7s A
o, = 3T, = e.T7SA
Ny = TR, ~V3 ¢+ I, 12, = €.75-7 + 6.75 = — 55V
z Vx = — <., SN {
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2.72 Find the value of Vj in the network in Fig. P2.72 such
that the power supplied by the current source is 0.

3 8 ()
VWWA ¢ VWA

@ wO

VWW ® VWA
2() 6 ()

Figure P2.72

()
\

SOLUTION:

270 ¥ =ow. Faav,
et

= £
L8V IREDET EDRY e BTy

4
R 230 %e2n Ny-sn Lbn LE: =62,4Vl
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2.73 Find V, in the circuit in Fig. P2.73.

VWA YAVAVA 9 9 O
4 k() 3 k() +
6 mMA
gzkn %6kﬂ gsm CD v,
@ & ® O
Figure P2.73
SOLUTION:
2.7 Fird o,
M .
hgﬂﬁﬂ% + Pz 3l Rg: 3lken
1?'1 & ‘EY ﬂ.pﬁ ‘}‘ W
d ] Lo Kgies b

Py = s =ik By lpy+ )7 b = 2in

| Tf
E%@:Ub Vo= — 'bmr::’ il-;. [ Yo = -E'Zﬁil
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2.74 Find I, in the network in Fig. P2.74.

1 kQ 3 k() 2 kQ
AA

GVC_D 3 k()

Figure P2.74

SOLUTION:

274 Find %
Eizlle, 2,4 = 7573k
Ry=Pgotln Eszpple

Fo = 2k

Fx= Byv {0y #0g) =l Byz oy +(Be VB = ¢l
ta= 1/ ty= 3kn

3
T |
" a‘g £ | by = ol = ISk
Tp= T [ T - _ m
Pg.-rr?q, ] 5 = E! {r% . Z.94md
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2.75 Find /, in the circuit in Fig. P2.75. Ccs

2KQ§ 4 kQ2

Figure P2.75

SOLUTION:

+
:?.‘u’? gﬂt ‘\urb P'S_
- I E=S

©i=20,= Lk Ry-3kn Qa2up

E‘S"‘%L’..J'L Eﬂc :E,,{,-f-(gz./yﬁ.‘!j:'%ﬂ
F~I "F—‘E}z ‘E—p{ /;,.Eg-"'_" 2les2

| +
v (£ EE% v Vo= 12 EL\ Vo= 3V
- Eg fﬁj/
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2.76 Determine V), in the circuit in Fig. P2.76. PSV

3 kQ)

EBKQ EGKQ

O
+
§6m %12 kO §4kﬂ Vo
& & < O
Figure P2.76
SOLUTION:
Z. 7L FindV,
£
ke ¢ F-L,
+ +
(EAY; BRE Ve M2V,

{25
Pr= B+ (Rpsls) = blen

ﬂf‘;T '?'q_r’f?ﬁs =¢[¢_ﬂ_
Re= Bg Z/(R,+R) = 3L

"‘\‘

. v/ "
Reitn/ " HE( E'f‘i&,) 7| e

= i-'SS-\f]
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2.77 Find V, in the circuit in Fig. P2.77.

%2!({2

6 k() % 3 k() % ¢ VWA * O
8 k() +
12 mA (D Saka Y,
& * O
Figure P2.77
SOLUTION:
217 Fring V.

] 12w A %
z “gf‘-z
Q % eur (2 )+ 4
_ - 121

s EX ..
E—l =E9LJ2. 23-'354..1‘1 €3=2Lﬂ j%:*;zxtul(;.kﬂg_g ?MH

Bzl B4, N, = T R Tubfﬁazﬂ
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2.78 Find V, in the circuit in Fig. P2.78.

. 43
é 4KQ % 18 KO
6 kO
9 kQ % o — — Cf 12 mA
_|_
V, S8k
_ & @
Figure P2.78
SOLUTION:
2.2 Frd v,

o

. flmﬂtq_} P‘ﬂ. e 1'21 Ve
T zm A = L
Fa= B /Pg = Lk

feo- Blty=2kn
B4 ™
B (?zﬂ?{ﬂ )

L-qtn Fizdin Ry=300
Lo Lbn  Rs» (§kn

e tl)ﬂnﬁa (

':Ebz {d\‘hp’\
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2.79 Find I, in the circuit in Fig. P2.79.

12k0 S S 2k
6 mA (D r 3\5\(/‘2 d <D12 mA

0
% 12 kQ)
& &
Figure P2.79
SOLUTION:
2.7 Fnd I _
. | ) E‘}Eﬂ fy_ :.:J.

EL 1 3 _ﬁsqé %g ﬂ%ﬁi %Etf
&y ‘ ' - gy = iZxie -l—{axr:.:"-’l' = el

Pra= P+ (Rzé’mwm

T (Fia

R Pam%‘\ 0| "z'wmp‘i

@ = Lee l2by ; 2, '—'ZIc_JL_J 23‘: bledl
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2.80 Find I, in the circuit in Fig. P2.80.

L L
4 KQ % gsm
QKQ% N | %18 kO
/
12V
4 KO
IO
T
Figure P2.80
SOLUTION:
2.8  Fed T,
Tos -2 - -3mA
Ry
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2.81 Find /, in the circuit in Fig. P2.81.

VA * .
3 KQ

gms %61@

12 KQ
Ci 12V — N 3121@
4 kQ
IO
<

Figure P2.81

SOLUTION:

Ra= B. /7, = 4ln

Ex= Bot (e /R = 120kn

Foy = ©a //{2-»: =3k

Wy - Wl B o=dln [P -i2kn

r
Ey ey TRy 2

| . 2y .
To= = [M} = E’ 3?5“."—\




46 Irwin, Basic Engineering Circuit Analysis, 8/E

2.82 Find V, in the circuit in Fig. P2.82. PSV

T T
9 kO 3 E 6 kO
Vv
+ o —
12V C_D I\ AWAA 4 % 12 kQ
12 kQ
4 kQ g
@ .
Figure P2.82
SOLUTION:
2.52 Find ‘u"c,_
_1 —
Y Fr L =
f2v (L N — =Es
iz?.f] quz ?—A //(P—I'l"?-ﬁ\)

Pro e /g = 4y

=gl | Roztd, 5= 12kn
E‘B: El/?'[aj"'- ?ch-l‘l

B0l Re=l2kn

v =132 V)
° [E’E*’Zr L___.ﬁ 3.__.;

ey -
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2.83 Find I, in the circuit in Fig. P2.83.

k0 S S 6k0
12mACD : d 2121@

6 k()
1,
&
Figure P2.83
SOLUTION:
2.823 Find I,

Iim.qT %33 H lID-.-,aﬁa

o
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2.84 Determine the value of V, in the circuit in Fig. P2.84.

6V
VoS 4ko 2 4k
akQ 2 4 —t 2 12k
2 6 kO
12V

Figure P2.84

SOLUTION:

£ '\f’ﬂ?x: [2-4 =LV
Kg = EL Vi j‘%* [9$1?85\)]= Dl
EE-b-l = ‘Fl?—z_)‘;”E.E = ZL—Q-

Vo= Yeq [,zﬁfagﬂ - Ny 2V
4 i

L=, -Re=4ln.  Bym3ln

Fse L Rg=i2bn
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2.85 Find P, in the network in Fig. P2.85.

12 Q) 6 ()

N
N
<

Dy
;

3120 2120

Figure P2.85

SOLUTION:

Ric= B, MRl Bny

VE:-Z#- R.‘L _\__t eV
Fetig
oy, _
= Ve B, = few

= Ro=Bs= By= Pgeizn

E'g:{.ﬂ P-{_-..ﬁ‘f?- Eb=df__ﬂ_
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2.86 Find I, in the network in Fig. P2.86.

4 4 4
12 () é é 12 Q)
6 mA
12 Q) ) 6 ()
o vVAA ] ¢ — e NN ———p
_/ 1,
12 Q) g 12 () é 3 % g 30
& O 2
Figure P2.86
SOLUTION:
2.8 Find I,
Tl T T IR benenR=Renn
E?f,? 2 -
T 7 2 s = gy =30
R = LSL

Ene B ARy M B = 1.5
Cuz Eullq= 402

E‘!-’-" RS+EA = ‘E‘-ﬁ-r:".. .
T = Lﬂc:'d ] 38 mh
| ‘17‘“?»'

wnfa] ]
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2.87 In the network in Fig. P2.87, the power absorbed by the
4-0) resistor is 100 W. Find V. €S

A% ? VWM
30 7Q

VSC_D $40 $30

Figure P2.87

SOLUTION:

25? P = ir:ao"ﬁ-j‘ F;H,_-j, I'\JIS
._.E‘.i:m B, =450 . Ba= 70 Ry= 30

Z
Rﬁ' I?[z'z,-. \I?'/F" = \J?.-= ZoN
'z

R

Vo= g { ;'E’w ok Remy= Ro # (Iatly) = 2,865
 Forem |

1-\15 = .4_1ﬂ
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2.88 If V, = 2 V in the circuit in Fig. P2.88, find V.

vWW ¢
9 k()

4k 3
Vg (j) 6Kk S 4 0

2 k() V,=2V

Figure P2.88

SOLUTION:

288 NV, ,=72v, FiwdVg
G=akn  By-bln By= 4 Biezln

R Vo= (V

=
Pen~ B/ (Brey) - sky

w25
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2.89 If V, = 6 V in the circuit in Fig. P2.89, find Is.

vWWA

2 kQ)

©
-~
S
+0

4KQ§ (‘D smé V,=6V

Figure P2.89

SOLUTION:

Z89 N, =LV, P]wi:t?s,
P"" i B o

A

oz g Ra=z2bn FPa-dln

Bz 2k

Ex= Birp, = sl 2y Bgv@y= 12l

Forxo [ B T and Te oo
Fer by By

IS= C;mﬁ']
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2.90 If I, = 2 mA in the circuit in Fig. P2.90, find V5.

vVWA
1 kQ)
Vs 3 kQ) % 12 kO
6 k()
I 0
Figure P2.90

SOLUTION:

ZA0 T,= zebh . Fiud Vo

E jj;h‘? ?M,—Lﬁﬁ \ib Eq._

=l @Flin Rae3ka Bz, /2= 4bn
lzq.:lzkﬂ L= En /8= |91kn
Vﬂ-ﬁv;]: fey ] avd Ny =15 %=V
Ry +lea

[Ve= 759
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2.91 If V; = 5 V in the circuit in Fig. P2.91, find Is.

Vi=
_|_ —
¢ vV ¢
10 k()
4kﬂg (D 61«1% smg
I
O O
Figure P2.91
SOLUTION:
2.4 Miz= 8V, FI‘I’\A—I; .
f.q,‘\ + V- -+ Kir-‘f’!r‘-.ll ?lz= ol n ‘123=.QJL_Q 1'3.{-:3'&._;7_
o~ w[g\:_ T ) o Beys &ﬁ(am\) 2k
hE % nZ P T, = r,@:éma




46 Irwin, Basic Engineering Circuit Analysis, 8/E

2.92 In the network in Fig. P2.92,V, = 12 V. Find V,. €S

4 kQ
VWA * VWA * VWA
2 kQ) v T 1 kQ
ve( T 6k S 4k0 2 3k0 S
> -
Figure P2.92
SOLUTION:
2‘112, \Fl:\z\i \ f:ihi fg
e f:. a-,

._,-;

iﬁ +~F""
..‘-
-c‘.".
1

—-._wlf__.

Fiz2kn .-l Bystbn Ila:_ 34/&{+&\= 2kn
12'#:4—‘&.!1 Yoo |l 29:31.1{?_ QE_LQ - £, V4 (E; +.E,4,\1=3.tc..€,

Vﬁzfz[% ? = V. = lay Vo= Fex _
ngﬁh 1 < 3 EE'IQ"'E'I -‘D
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2.93 In the circuit in Fig. P2.93,V, = 2 V. Find I;.

W ' VWA * VA o O
20 6 8 () +
%100 Q I %129 %40 v,
2 O < O
Figure P2.93
SOLUTION:

2;}‘3 V;:,:-Z"". ‘;:"HJIS~

Re= Butly = i
CBA e B ZlBs4G)s Lkn
P-E, Rar@a~12kn

e
| z

IEIL - T3

EL"JGJ'L )?‘l EN R—‘_r, LJ‘L

———

Pyzizn Brive B=4n Py+ (Rs¥2)) 2

= VG/EL*- O. ‘E:J‘jt
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2.94 In the network in Fig. P2.94, V, = 6 V. Find ;.

& VA ® VWA
3 k(1 1 kQ
_|_
I CD 7kQ S VoS 2k S2k0
& &
Figure P2.94
SOLUTION:

2.9¢ Vo=V, Fras I

'El‘: ?L.ﬂ}_, ELF?LJL

Cas e zba Byslen |
' T4= ""'_-./gl = 3;-,-,45'&

15:I2+.T_3==,> 15: '%mﬂ
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2.95 In I, = 4 mA in the circuit in Fig. P2.95, find I;. €S

5 VWA I[

1 KQ
0
341«2

Figure P2.95

SOLUTION:

2.4 I-:#rm‘%_ F[nd' Ig.

G=lobn Byelln Fa-4ln

Ly =200
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2.96 If V, = 6 V in the circuit in Fig. P2.96, find I;.

—VW * vWA @ * O
1 k() 4 k() +
4V
2k0§ CD 6kﬂ§ V,=6V
I
® & O
Figure P2.96
SOLUTION:

24, Vi=by. Te7

' 1o = ¥ -
T O AR :4"\1'.. - e p/F"'f' ".““P‘....

\JS_E IQE—;‘-‘}-"—I;E{,

HJFTGU

Fi=zlkp D=l Rysdlen Rysckn To= Vs

= Ze A
I‘ale'z,

IE’:% +ia:3fﬂn" ‘%:?:,rﬂa\]
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2.97 Given that V, = 4 V in the network in Fig. P2.97,

find V.
OO T
3 k() 2 k() +
Vg 6V
BKQE 212KQ 2 mA 1kQ§ V,=4V
¢ ® O
Figure P2.97
SOLUTION:

2.9 Nyzdv. Find Vg,

=]
+ .
Vo - Re =tk

I-u=vb/125'-“ A A Iszfn-Z.XEc;Eﬂ Zoee B
No= (4 BaTy + TRy + LRy = 24V
To= Y2/8, - 2m A

I, = T1+I3 = $m A

Ve = T, R+ = | Vg = 3V
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2.98 Find 7, in the circuit in Fig. P2.98.

- &
IO
% 4 KO 3 6 kQ
4 k()
—/ * vV ®
3 k()
(l) 12 kQ %
12 mA
o
Figure P2.98
SOLUTION:
248 Tied T |
Ee‘q <,
E,

BB
- - i |

Fey = Bven = Lhn

Iph= Ry /Ry M og=2kn

: - ID :'-12.‘%14:}-3 e —j
E;?-t Llery Ry= 4 lil - o rilesn

Lo = 1260 ]Io;mikmﬁ
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2.99 Given V, in the network in Fig. P2.99, find /,.

L 4 VA ® -+ — < O
1 kQ 12V -+
sv (T ézm %11@ V, =4V
= & O
Figure P2.99
SOLUTION:
2. 9% Vo= 4V, ¥ ing Ta
To= Vo /g = 4mh
gy = 2 T e =LV
I‘%-"VZ/E'BZ. e A
:Ip(.‘-_'jj_"_Iu: L2 e
""’2= L’;‘-Vz = oy
T = VZ«’ﬁ?—z_.’: — & e

T2 I, = 22 A

V| = Ij EJ = TN

\!'1_: "_vl:r"f"'h-‘\'hl = - 2 =N

Iq_.= V*JLJ’IEda- - Zomf

Ta = T, -Ty = d42wma - :E;=,=£.t?_mﬂt]
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2.100 Given 7, = 2 mA in the circuit in Fig. P2.100, find /,.

P
GVCiD %H(Q ézm
6V
'y
1kQ§ 2 kQ) %H@
IO

Figure P2.100

SOLUTION:

Z. leo To= Zrmdd ftr’h;:t.l‘_,q._
ngb': 1'er = 4"‘4"

Ny = LNy = le
-I"E,:-Ha//ﬁ-"i#- lom A
If*rafia':'l.ZmFH
Vi= b+l=12V

II. "-:\Jl/E{T_ ‘IZ.mF".

V2=l + T30y + TgRe = 28V

To=V /By = 14ma

Iﬂ:- s —if"ff?- j:h— = —_‘Zi'arwﬂ
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2.101 Given I, = 2 mA in the network in Fig. P2.101, find V.

>
6mA<l> Ci Va §1KQ
6V
— 4+ o VvVAA <5
C 1kQ
1 kO 2m§ %2KQ
IO

Figure P2.101

SOLUTION:

Qlel Ip=ZmA. Fiad V. '
Y::Iaf,! =2V

Vz = G-*-V., =8V
Gt | :

Ts=I v, = LbmA

‘*Ja_;-':.Iﬁ 25 = v

l'u'll \Jg = &,-ﬁ- "'u"+\f§-~= Z,D"J
Ta= Vz/By-= 2emA
2—1:?._3=-&+'=-IL{L.- E-z'=ﬂg-=m ILL = ES*IF: E.Lﬁ'ﬂl.

Va= By Ty= 2LV

Vf._.--;: -'*J,_{F—\IE = EH’:._%U
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2.102 Find the power absorbed by the network in Fig. P2.102.

12KQ§

Figure P2.102
SOLUTION:

Z 102 Find power d2bserbat,

Zr WV
Eﬁ-' J-F-b! EC I f_-ﬂ" |
0y e e o A )
P oy e _!21—'%; i;’?‘ 2; % Ys

'I?-.-;L -=EZL_J?_ T/_’}p-: &l 11

Eu = Ede* Fo2. 4“»‘2&2&.__ Zole O
e :
Feztbrn Ry-2%on

: e = 3ol En= 15 Jo2_
R =1mhry '

[y = 8, #Rg= | .75 kL

Z
QY:EL;{??%: '“'251'.5‘?.
F = .\"'ID?_ 4 \Iua
P2 RarRy

F_?)Z (’?:-r‘ﬂj
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2.103 Find the value of g in the network in Fig. P2.103 such
that the power supplied by the 3-A source is 20 W.

I

2 Q

<l gly

2 Q 2 Q

Figure P2.103
SOLUTION:

2 = 2o 'S;Ff)‘ll-{zg-. ‘F:""-A

¢ |
'1!" (‘}Ipe =2 Es 4
' ¥ Va 3
Pe=2n )

I,
P =20 = N (> V- 2o
Vo = I, B + T8, T, = chl_g\
Ny -q:glg-w]:&_\?_q T, = 3-I, T = 13+3‘I‘“
gielhs & epacathon

'_%;;ﬁ 3;1;~Z§J:,¢ }

| ~» 13=4
22 -z -4 2zt
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2.104 Find the power supplied by the 24-V source in the
circuit in Fig. P2.104.

12 KQE

4P

12 KQ%

%12#((2

12 KQ%

0

%12#((2

312 k(2

g >
Figure P2.104
SOLUTION:
L 1o r::ll'\oﬁ-. T o e

Pm-—l-f__

2= Z %z
2.73 = gl

Ed; By Ale = SL gy
EF = ;_2—2/;/25—= e

P = 24-1

R

Loy 12_3

4

e~ Bg

P"a.‘f’ =‘?‘5 rh‘u'\f

JI?—.::L_ ”zb"-e.g'-:pw‘?\: oy e el

LY

=

T
e
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2.105 Find 7, in the circuit in Fig. P2.105. PSV

<
12 Q g g 12 Q)
4 AN & @ 24V
12 Q)
8 () g 3 14 Q)
IO
> &
Figure P2.7105
SOLUTION:
2. es —ivd T, ' ]
R P s e =y
2y Covvv ookl )
Ael da Lo
B Es

=Ry =R = 4

Bi=f=Py=2n Z4=8n Be-itn '
| | Pen=Bat [Lpr ROARABs )

Leg = 1.2 T2
:is_.;_‘z_*{—_ = Z.\4 .4 Ib="_r:5!’ Feridy

EE@ L fzc_‘rﬁ.s_n,- IF“]D*‘EIL .

.= l.z2aA
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2.106 Find [, in the circuit in Fig. P2.106. €5

Figure P2.106

SOLUTION:

= 12z edes =g

'18_1'1,; -‘31_51, 3 Fo ouce oy =

= 5902 Foe3;02 0 Bs=)dn

ya 2 )
= — <
| Cep= Zz2#i5+8y = 10502
i 12
D sen Pys Padmogn z-se L oz3aa

al | &

T, = 1 [_1_8___1 = T:%: 5_%

t B
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2.107 Find V, in the network in Fig. P2.107.

© VaAVAVe ©
30
12Q§ gGQ §180
203 —O——w—t—
6 A
S8 603 v,
| l l o

Figure P2.107
SOLUTION:

2. e

=

=
: : : Nea

L~ 1801 122 cannecks A ,

. Eeg < Pos g4 (izyd=4n
{L—-MN-— AR . '
LTI TN L Bzt R Rern
LA En= Vv, Ve = By ba= V.,

Pep= Fer[Be# (e Y] = 800
V= & [ 8/ken | = 24y

Vo = Ve E Eg'a.-*fi(.:] - &V
Pen

V, =Vx & I Vo= AN
L+ Eyg
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2.108 Find 7, in the circuit in Fig. P2.108.

L —
Ix
60 = Cj 12 v =60
6
o vV ¢ VN ———o
6 Q)
6 () E % 6 () % 6 Q)
-
Figure P2.7108
SOLUTION:
2.1 et T,
3 lkwap_,.
Fﬁ_::_?-: E.
S SR TR

%% %%

[N

Ej; = EI = Z 5210

B BBy i e ! Tx = B 7By = 1055 = Ex

Fa= B 4B, #2,= 3.0 :

E| Is.; = J}(ILA ‘
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2.109 Find [, in the circuit in Fig. P2.109. €S

602 260
129% .—@—I-O—. §129
GQ§ QGQ

Figure P2.109

SOLUTION:

Z.1eg Fiea T

[ =

o]
f‘\. - EL- "—':’;'
B “__S.Qi e Sy 3 %
ol

F2,=§1b=12'_,.r1 ﬂzigzlhlgﬂ:gﬂ.

[ll —'!ﬂ?."‘?—rs £ ogm v e o P

T‘z-q. '_'I-f‘—-:r"'ﬁ{. t"_.or'\_h-f—tk—c.l L
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2.110 Find V, in the circuit in Fig. P2.110.

Ig
—A (> o
3 kQ) N +
2000 ¢
12V C—D 31 kQ) v,
® O
Figure P2.110

SOLUTION:

210 Fiud '

12~ L5k, - ZeeoTy ¥y

___Y“ :I':-_g: ..l._a.'_ = b A
Loon :
\‘\fﬂ,—_-I ' Y :{:,“J
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2.111 Find V, in the network in Fig. P2.111.

I
— A O o
2 kO 2\1//
0
24V<§> §4kﬂ v,

Figure P2.111

SOLUTION:
2. ot Fad v,
24 = P Tazv, +» BoT

Uu“‘— Eaa_I :45

Z4=1 (14\ 5 T = \Z
1

]va=¢ﬁgv}
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2.112 Find V, in the network in Fig. P2.112. PSV

" I 7
smA ( 1 ézm 41, %41@ Vv,
. l o

Figure P2.112

SOLUTION:
2,117 Find Vo

= Vo L+ Ve
T ]-F— [?—| e
5 mA ar.,. P vV
=3 x s _ e
; %' é j Ty = Vo
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2.113 Find /, in the network in Fig. P2.113.

CS

250

v

10s v,
Y Io
< _ O
Figure P2.113
SOLUTION:
2.3 Fied I
| g"_" T x 5= 3y 4 Vo VY
En T =z
V. L

wF BT ®n DN ey

dNZT vy : dig ) =
\{T = 4
Lo= = I‘%J;,r- o.f;f:’—‘tl
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2.114 Find the power absorbed by the 10-k{) resistor in the
circuit in Fig. P2.114.

[ +
4 k0 S ako
11 mA C‘D 2k % Vs <I,> % 310 kQ)
2000 n 0
V_\s 3 kO

Figure P2.114

SOLUTION:

g FEed P

=13
] . ] ]IHO'E’ _ \I'o *- vx 4_ . \JID o J- \JG
..}if. 6 ZLQ . Zasw Looe S eon iDJt
Zooy ke ’
itmd g + toRa Vo W2 Ve r 3oan = &N,
f 2lri. Ny 3 _ L Toes b7 fon e
V’& = loV
z
Pm‘r. = Ny =

1o

F:iok-: \ D{h\'\il .
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2.115 Find the value of k in the network in Fig. P2.115 such
that the power supplied by the 6-A source is 108 W.
4 Q)
6A C‘D 260 <l> kI, : S120
6 () 30
Vo
Figure P2.115
SOLUTION:
2us T= 105 W supplied Fink ko
é | + 6 Y bRl E.E + \:Jl_’“..
| T E"'.'_‘ ’ 24 Ep\ E‘S
s ' kT, * :
) g3 BEN,  mang ®s (=g
Ry = P _ Byt 2y 3
T
- } 'L)l = _' \J)f - Ny

l:.,'EJE;‘: el Rzzdi.ﬂ_

y=2n Re=l2a

%A:Lszfgﬁ@vkrjav By
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2.116 For the network in Fig. P2.116, choose the values of
R;, and R, such that is V, maximized. What is the
resulting ratio, V,/V,? €S

Ry R,
oy, AN —t o
N +
Vs CiD Rin% Vin WVin %RL Vo
L L C_)

Figure P2.116

SOLUTION:

AR Fird B sna Vo o mawieixe Vo /Vg

E—j . En
\UIE&]?/ .Ejrh, %:"’IIL UM!J,'H F"L -_vn
\'Ilrlh.-= ﬂl'lirj [Ejz“"ﬁj ’ 'U;ﬂ': /MUM [EEL ]
P Ly - ot £

Fin ot M
f[gmts 2, +EJ =~

Em"‘ﬂ #‘ E‘,,,:C}(
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2.117 A typical transistor amplifier is shown in Fig. P2.117.
Find the amplifier gain G (i.e., the ratio of the output
voltage to the input voltage).
100 Q) 4 k()
VA VWA * O
+
Vg = 250 mV i) SKQE SOOQE <;> E 3000 V,
4 x 105/
A J Ib b -
& & & & O

Figure P2.117

SOLUTION:

2.1 Find G= v, /g

.&%g%?s

VS = "];: v EJ:- l oo o Ro= Slere P52 soon

n!:‘ = 4xip S E?h= 4 L0 ES = Becoi

' Ea ﬂe: -
| B+ (B, /)

Tp= Vh/Ry = 4l0.A
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2.118 In many amplifier applications we are concerned not
only with voltage gain, but also with power gain.

Power gain = A , (power delivered to the load) /
(power delivered to the input)

Find the power gain for the circuit in Fig. P2.118,
where R, = 60 k().

RSZZKQ
vWA -
+ +
Vg Ci)Rinzsmg VvV Vioo ERL=60kQ §V0
— R, = 120 kQ -
& <

Figure P2.118

SOLUTION:

2. N8  Find P /D

[

"Eﬁ'zk‘n- Elh‘ BEYL

. '-12—01'-(1 ?L- éu'k.ll,
5? sfedadi

S

J"'k = 5 S = 3 . -50, I—ﬂ - ,3
fzﬁ v E”\ — E;ﬂquf\ﬂ .

P 'r.= "‘rbl Vo = ~ [ [

=31} = /",E ]

EL. ‘Eih*E: ‘“'f" ') Eb =
i V = — ?}ZQV
- o

’1"-}{:1:",‘ = 17 \"IFE

Vf‘\* = [‘%“ 17.1 xio?




Chapter Two: Resistive Circuits 159

2FE-1 Find the power generated by the source in the network
in Fig. 2PFE-1. €S

5 kQ)
vWA

18 k()

120 V CJ_D

Fig. 2PFE-1
SOLUTION:
2FE-1 Find Sourc Puone, T Leo P
Ry BBy o
Are. Ea
e Conmected
Aeh dn .
: %
= . <,§“ L
Fizsen EFa= @, =Gk } %
: Fs \ E,

Ba= 3ken Eyp= (hon Be= 2l

Ve = B, +Cat E@a?&‘)gﬁ’[ﬁg?«,ﬂ =lzlen

T’?ﬂs, NS 2et (Pﬁ, L2 W
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2FE-2 Find the equivalent resistance of the circuit in
Fig. 2PFE-2 at the terminals A-B.

A VVV
O— 12 k()
A
o %12 KO
Rap—» 6 kQ %12 k()
312 k()
4 k()
O VWA o
B
Fig. 2PFE-2
SOLUTION:
ZFE-Z  Find Bag
\ Eri‘ ﬁj—ZEL:E-pE 12 sz
A g . R o
A l E :-i = J_IpL-,r'E__
ERS"‘F E‘J‘_ ‘RL %ET f?-} el 3
— [-r ( ,hrj Ky = lfl
2
(AN ‘.
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2FE-3 Find the voltage V, in the network in Fig. 2PFE-3. €95
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2FE-4 Find the current /, in the circuit in Fig. 2PFE-4.
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