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Chapter One: Basic Concepts

1.1 If 60 C of charge pass through an electric conductor in 30

seconds, determine the current in the conductor. €S
SOLUTION:
N Q={pe::={: Al = 3o s I=® . 4o = 2A
st 3o
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1.2 In an electric conductor, a charge of 300 C passes any point
in a 5-s interval. Determine the current in the conductor.

SOLUTION:

.2z ®= 3v0C At= S I= i%__* {I:én[} ]
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1.3 The current in a conductor is 1.5 A. How many coulombs
of charge pass any point in a time interval of 1.5 min?

SOLUTION:

/3 =154 bt= I.§min = 403 ® = I (at) ‘.@;HEC )
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1.4 Determine the number of coulombs of charge produced
by a 12-A battery charger in an hour.

SOLUTION:

g T = .1"2)4 At = | hewr = le® miy, = 3Loes

= T(st) = 12 ( 3(00) th 43,21¢ﬂ
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1.5 A lightning bolt carrying 20,000 A lasts for 70 p.s.
If the lightning strikes a tractor, determine the charge
deposited on the tractor if the tires are assumed to be
perfect insulators.

SOLUTION:

L5  TI=zo000 at = _.z"t‘j/l.g ﬂ?: Tlat) = (2:::1:\(7?#\5
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1.6 If a 12-V battery supplies 10 A, find the amount of
energy delivered in 1 hour.

SOLUTION:

Il V=12V  T=joh At =] hour = 3boos

P=VI = 12010) = IzoW W= P{st) = 1zo (3koo)

F\J—. 43z LJ}
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1.7 Determine the energy required to move 240 C
through6V. €S

SOLUTION:

7 ®=240C  N=LV W= QV=240() | W= 14407
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1.8 Five coulombs of charge pass through the element
in Fig. P1.8 from point A to point B. If the energy
absorbed by the element 1s 120 J, determine the
voltage across the element.

B
_|_
Vi
A
Figure P1.8
SOLUTION:
1.8 Q'- 50 For pPassive S!'(jn Cowveutian
Wz 125 w= -V, Q VF:—W@
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1.9 The charge entering an element is shown in Fig. P1.9,
Find the current in the element in the time interval
0 =1 = 0.5 s. [Hint: The equation for ¢(7) is
g(t) =1+ (1/0.5)t,r=0.]

A

q (C)
2
1
=2
0 0.5 t (S)
Figure P1.9
SOLUTION:
1.9 Os =t <£p.5¢g g&f—]‘: ]+ 2+ g'if’-j:_ﬁfﬁ -
&t
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1.10 Determine the amount of power absorbed or supplied
by the element in Fig. P1.10 if

(@ Vi=9Vand /7 = 2 A,

(b) V, =9Vand /7 = —3 A.

(c) V= —12Vand I = 2 A.

(d) V, = 12V and I = —3 A.
e 7
Vi

Figure P1.10

SOLUTION:
110 a)  V,=dv | T = zA T
3
For pdssive sign conyertion | P= VT v,

s power 2dbotbed | _

P = V:.I = ‘ifc‘-j =laWw absorbed P=18W absecrbed

B) V,=qv , L= -3A

P= 9(-3)= -27wW P=27W s.p5lied
E.\) vl:-—ll‘/) I =2A
= -2 4W \P=24W SUPP“‘IEé

d) V= -12v, T = -3A

P= +3cw B: 3¢ W abspebed
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1.11 Determine the magnitude and direction of the voltage
across the elements in Fig. P1.11.

P =20w P = 20w
I =4A AJ =anA
(a) (b)
P = —-—20wW P =—-—20wW
Y7/ =4A 4/ =4anA
(c) (d)
Figure P71.117
SOLUTION:
it a)
E ?': Zow ?Q.SS_':UE EiSV\ (_OHU-EWJ\_{M
P= v=T v= %4 = {F‘i’: 5\
T =4 V=5V
b) _
P=2Zew P= VT = PI:%-*?—:5U
[ 1 *
| \..-‘I: 5
= =44
C\) P: —Z AL W o= PI = =5 E-’ém;‘w’f supp fr'eé-
\';; }Dr:u.)g.-r'_".f
—- I :4_]:\ \f!—.'_ = N
a) -2
P=2ew Sa@me ds  part b))
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1.12 Determine the missing quantity in the circuits in

Fig. P1.12.
1 4A
+ P=72W - P
24V 6 A

() (b)
Figure P1.12

SOLUTION:

NN Passive Sign Conyewtion

P=vI  T=PA = "%%4=3A

VﬁjI are inJrJN_ aectiune
Sfjn ¢ onyewtron

P=-vr = -@)(4) = -24W

L"Pz —-24W o 24W S’upplfc’él-




Chapter One: Basic Concepts 15

1.13 Determine the missing quantity in the circuits in
Fig. P1.13.

w
>
¥~

+ P - P=72w

(a) (b)
Figure P1.13

SOLUTION:
.13 a) Y £ are df.‘thfi. it passive
JA Sa'jn ¢aryeudron
P=VvI= -3¢W
Si‘ﬂt‘-ﬁ—?fs }.Lgdﬁ'w”) power
5 &&h:aff;r S'ujp]pﬁh:d
FP’— “3tW o 3w Sapplied
3\
bJ T="7

VT c{e-ﬁ'ngd' in dehue

‘Sl‘gm Lol et~
| [ P=72w P -T2
D
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1.14 Determine the missing quantity in the circuits in
Fig. P1.14. €S

|
|

== P=12w = P=-24w
Vi=-6V Vi

(a) (b)
Figure P1.14

SOLUTION:
L4 a) 2.2 V= -bV
_ VI €T defined as PASSiuL
5{31'\ Lo\ i .
P=vr T= P/{;}:%:-zﬁ\
I:—Zh’
b) I ==24

V¢ T defived 25 achue
- ‘S'[ah Lomiewhon

-2
. P=-V,T V,=- P&"‘[Iﬂ -V
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1.15 Two elements are connected in series, as shown in Fig,
P1.15. Element 1 supplies 24 W of power. Is element 2
absorbing or supplying power, and how much? €8S

—+
113V
| _
21l6V
I +
Figure P1.15
SOLUTION:
.15 P|=24-W supplied.

W‘*g Athise 5 /4w Cnh#m'{'iﬂ"'\(;"r' e lement |
P:\fll = T = P/‘Vl: BA

(N‘o'r‘e T is CJ@#HE’A jﬁ-r Aetiue s,f?m
Comv oy m -F‘rv‘ element | )

Tn element L, V4T are defined an passive sign convewhsn.

'P?-: V;I = (éj(ﬂ) = %E‘N’

[?z = 4awW  absorb.d
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1.16 Determine the power supplied to the elements in

Fig. P1.16.

2A

) ;

116V

_|_

2 14V

\ oA |

=%

Figure P1.16

SOLUTION:

.1

For element (| V, and T are

e:ft %ned in PQ‘SS vE:} fs,-‘é-n canvewtion,
S‘h Pawer SUPPI-'ed. 8 -Ljhf.: di-fﬂ‘\éxw{' 1'5,
PV, T = (D)= 12W

lpl “izw |

Element2 has V, $T definecd in +Hhe
PASS i Sigm convenho~ alse

Pr=v,T = (2D 28w
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1.17 Determine the power supplied to the elements in

Fig. P1.17.

*2 A
_|_

116V

214V
_|_

<5
2A
Figure P1.17
SOLUTION:

11T

For element |t '\r.l ¥ T tre d{%n’-d i
Jhe passivt sy
Convtnhign . Do, power
supplied J@ elewent \ is

‘Pr = V[I = 'I.IIJ{Z\}_— ]ZW

For element 2 ‘Jl-{: I are defned v
Hoa dchiul Sign onvedinn
Powse ¢ fgdf?k;e& b element? |5

Pa= - VT = - 4(2) - - 8w

\ ?1: —ﬁw!
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1.18 Dectermine the power supplied to the clements in

Fig. P1.18.

2 A

(4t 40 |

] ) e i e

(@)
Figure P71.18

4 A
-] .

1 |18V

[

2 |12v
4 A | +

()

SOLUTION:

.18 an

T bodla e.ﬁfmeu\i‘s, LI'B—-*\.JE"A_Cjéi s d
torrends e defNeodl W passiee
Sl'q;. e:olnuw,{\‘m.

Fer éll{w,u_j.“ L, Fora-e su??l:éés (s

P,=- VT = (0 (2) = 12.vd

TFor element 2 ,

Po =N T = 12029 = 24 wJ

Po = 24w 1 abserbecl

Ta beth elemeds wH—aﬁ.@ @ned
curceuwds oace defrmed T
2y 5{?4\ Lo b2y

T f,l{-rmj_'l " U.:‘c—lg\u"

Po= =V, T = —(ven@E) = -72w
‘P[ = = 72w ebSOr—L_.-,c—ﬁ_

—F%Y_E{_{_m.ﬂ/ui'z_‘ Vl‘:—-ill\f

Po= —vu, T = — (-1 (4) = +48w

5 5'2.7— 4—9'"'”% absoeclkedl
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1.19 (a) In Fig. P1.19(a), P, = 36 W. Is element 2 absorbing
or supplying power, and how much?

(b) In Fig. P1.19(b), P, = — 48 W. Is element 1
absorbing or supplying power, and how much?

1 4 1 _

1|12V 1|6V
— +
. .
2|6V 2 124V
] - | —
(a) (b)
Figure P1.19
SOLUTION:
l. Ff’ﬂj P; = 'bb\.-'\J' B-\Alr d..f '@a,ulllf N Wy n ?8"5‘3.‘11_“:__ B mm%'m .

g'nnﬂ_é ?'I s ‘FQSL'J_L"\ -C_,_ X -@'[u-_,.ss a5 SI'I.r\-a-L,.:Ln [ g -
AlEcoor d?m.?{-am.

5

o=V, T T- PPA, = 36/2 =3A I=3A

Far eL-crr-m.k‘Z N VZ_ f T are c{{‘{a—ih€ﬂ. i pPeess Pl
5‘1'6““»'\ Ly Eaiky g .

P, = Yo@ = L (3Y=\18W [PV
ngor‘h-e;

b

Waain , passiwe i comverntion is . Jdefavlh
irat FPo = -‘9) lerment 2 ﬁ.ﬂyp:‘f-&ﬁ., Potests”
dind T lowas 25 Shawew,

P, =YL =241 T=-%/, - zA

i:G‘!"'r C/!—e‘m:{‘ I, UI 41 Bve ;f‘e‘)qhd e PESSI-U-“-'
< l?—r—« Apnvgdrione FawM 2 b seybed 5

Pf: 1'l.l"li_j:---.-" {ZfZ}:lZW :P?_-—:JELJ
absorbed
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1.20 Two elements are connected in series, as shown in
Fig. P1.20. Element | supplies 24 W of power. Is element
2 absorbing or supplying power, and how much?

el PO )
(0]
<

Figure P1.20

SOLUTION:

.20 Element | S-Jr?f“td; 24w,

For element | Suppf}gin& Power”, T must

L -F{aw 2% Shown.
t +
Vil 1] eV = P _ 24
:= : I i/“’: - 2% 44
Va 21 8v

+ Y T Elemodt 2 Uy $T dre defined 23 o
Pass iue Si"?h Con vaudion  powny 2bsorbedis

Pg_':' 2w
@bSur‘pf’_‘J

P, =VoT = 8(4)=32w
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1.21 Two elements are connected in series, as shown in
Fig. P1.21. Element 1 supplies 24 W of power. Is element
2 absorbing or supplying power, and how much? €%

el D) )

Figure P1.21

SOLUTION:

[.Z1] Elemenrt I‘;uf;fléﬁ_ﬁﬁj%;.s SSLj::i s"FPI‘jf""a\ powwer, T rust

I = PI/VI:24'/3 = 8 A T =8A

v element 2, V3 4T .:}b-r_l—] Pass il
fi?% Lo Ve ON Powsse Absorhed is

Po=VT = L(g) =d48w | P,= dew
&bSurbed
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1.22 Two elements are connected in series, as shown in
Fig. P1.22. Element 1 absorbs 36 W of power. Is element
2 absorbing or supplying power, and how much?

12V
_|_

+
4V

el ) ) 1

Figure P1.22

SOLUTION:

.22, Element |2bserbs 3LW  For E‘oswﬁama Power , T must Llows
as sShown iw Jr’L.l &Y o %rhn,
P=V,L T= PA, = 3cA2 T=3A

For elemedd 2, Vo 4T are defined iwachue
‘;I‘T tonveuhion, Pswer 5U?P\Ie¢i is

PV, = 4\ =12w Bo= 2w
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1.23 Determine the power that is absorbed or supplied by the
circuit elements in Fig. P1.23.

4V 16V
+ — + —
oA L 124 1A LA
+ +
12V i) 2 |8V 24V 8V
o A 1A
(a) (b)
Figure P1.23
SOLUTION:
.23 3)
e Podh element | angd =z M\-\-:ige.:-. and
F_I_- corrents are defined iw pasSing Sign
N N . ConiLniion
v p——
12 ' Z) 8v '
v ‘{"': SV PV T = 4= 8W [?1: 5w absuf‘nﬁa]
< |

T=2A P\, T = 8(2):16W ‘ P, = lbW dbsocbed

U’af-fage Seurce nu.s.‘f“ {“PPﬁ; St Pl.-!-Pz 7%":‘ Povats 62!&:1-‘:.:.

P - P1+Pz = Z 4 W \ﬁw-:zi{-w EUPP\;\EA

12

Continued on next page.
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E)\ +I'(9U‘—
V, EXL in passiuc SF?»A mvmjn}'n..
2 4—Ul_ ' 8” ?l.:\"‘l T = 1I.f:,(l.ﬁ = l&W l pl:xﬁmébﬁa(b\‘.’d l
f T=1A \ Forseurae |, V4T in achiuw g
Souvre.el Souret 2 e onVenhon

Poay =24 (N =24 W | Bgy=24W Sdppff"-ﬁ_f]

Fovr Sovcal , V£ T are AUFTM in Passiue s;iﬂ% Lonvenfidn.

Py, = VL= 8= 8W Py, = 8W absocbed

,!) -~
C.“:EC\E: 4’:1"\* pPower l".‘-"‘-laﬂ"\c-f-_, Iﬁq??li.,:d: Pa,bﬂorbeé
24 = 8t =24 V7

Bav = Byt



Chapter One: Basic Concepts 27

1.24 Find the power that is absorbed or supplied by the net-

work elements in Fig. P1.24. PSSV
L8V
I, =2A p 2 A
12 Vv j) 27,
2 A
(a)
24 Vv 20V
C D q
2A N 2A 17, =2A
_|_
al, 2 |12V
2 A

(b)
Figure P1.24

SOLUTION:

"l."'u'i'faﬁes and  cucrewit ‘Fts" e lermen®t |
a'nd j;)nf‘ the d&pend{mt Soufcl AN &
defined 1w the  passiue srgw Con vendh 6o,
P2V, T= 8E@)=lbw Pl=lew
ébﬂ:.r’beal

E = \"’z. Tx =(2T,) Tx = 4l2) =8W

P.L= EW’ cﬂLS-rbﬂA

For the dependenk seurce , V{L are defined 1 the achie
Sl'?h Lnayenitn

'PI?.\,' = JZ-I'X = [z (2 =24W PI‘JLU = Z4W Su??\'-eci

Continued on next page.



28 Irwin, Basic Engineering Circuit Analysis, 8/E

K= ViT = 20(2) = 4bw

Pe=V,T, = 12 (2)= 24w
Z T
?3: ‘I'r.sixn 4 T =4‘(Z}-’-H,N

?’lw: 24 (1) = 24(2\= 48w

VET are ci'{ﬂhul ji +he
pa,cgs;u,e. sign onyendion fo
elemewts U] and 2 5 and

in Ha achul Sign coru
in poth +he Adefendent and
jwfqmdwt Source,

Pi= 400 2bsodpbed
P.-‘._': Z4W Ql:)Safb{d

’P% = H{-_-N SU?PL‘Ed

J‘f"'u’: 48"1'\-1 'SU?P{‘;EC‘\ )
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1.25 Is the source Vg in the network in Fig. P1.25 absorbing
or supplying power, and how much?

6V Vs

._+ B
3 A QAI ©_+ 6A

I 3

10V 9A (l)mv 8V
_|_

3A

- £

Figure P1.25

SOLUTION:
. 25
6V VAT b \_‘z\amcﬁh 1,2,3 dfineat
I@} M P Assiue ':n%h Cowny enmtion |
E-—n :— V. P\:\Jiii = lo(2) = 30w abserbed
oV V| 4
A
i Poz Vo T =L (3)= 18W absoched
.II-:_SI-\ - P-3 '-‘-"l.lr313 = 3(@}:43&3 obsacioed

errgvc]l: S ouls e N §T AE‘F{H-\EJ i 3C+i\JL Sig-h C&hU'E“HM

e = 206)= 1440 supplicd,

Power balance Feguires Pouwer supplied = Pouwer 2bsorbed.
B3 ume. Vs ‘E.u?p \ies powe< .

12 s —_ _ -
1€p.+1'5’5 =P +Pp+Py % 4t Pye=30+18+48=96 W
= =~ 48W
-S!'U‘CL PUS < C.'I-'J \V’S ﬂ.EShf:bS Pgw,cu{‘ PVS_: 43“} &Lﬂnr‘bec;
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1.26 Find V, in the network in Fig. P1.26.

16V
1A N
— 1 - 2 3
+ — _
12V 24V vV,
ov (5) @) v
Figure P1.26
SOLUTION:

. 2Z(s

PRV

T =\A

Peassive 5'1?% eonuenhion * Elements 1,2,3 and 4V source
fr'kﬁ !l'\ln-L ng Cwue-Jﬂ'r‘wf 24N and 12-V Source. .

P - o P

Powae balanc : szJr E’H P%+|ai+‘PZ+P3

ZAT + 121 = 9L+ 12T +Vy I + l6I

Sk = 37 4+Vy

KR
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1.27 Find V, in the network in Fig. P1.27. PSV

£ >
Y2A
+ +
12V 16V
- + + -
24V 24V T) 4A
- - +
12v(*+ Y1A Vi
1A
- -
Figure P1.27
SOLUTION:
.27
+ | ox ' Y
v, [ Lizv s 4 - G; W
- - "‘-.I'z 240 241; - B
= - _ an +
A W
I‘=]p‘l I.L:”ﬂ\. - Ig=‘Z...£l

Piresive S Comvew i ¢ Elteen> 1,2,3,% anad 12-V Sourec

Y, = \f{Il = 12Oy = V2w P, = 12w 2bsacbeod

Pro = VoI, =z4al() =2zaw P, = 2aww 2bsesbed

Ps = Vz L3 = lel2)= 324 P3 = 32w 2bsadbed

Py = VaTo = NeTIg= 2V Poy= 2Vx 2Lsocbed
Pow = 1z (X)) = 12(0D=12w Foy = 12 W 2b3orbed
Poa = 24 (4)= aew Fas = aLw  sopplied

'Pou..a.( el nee f_fﬁ,cb:r\m ?SQ?P'ITEGL"_" jeiﬁc:Aszﬂ-

?4,4 = FPLot Bt By PPy
QL = |2+ 12+ 29+ 32 +2\x

[ = 8v]
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1.28 Compute the power that is absorbed or supplied by the
elements in the network in Fig. P1.28. €S

12V 11,

I,=aA /N
— oA

36V<j> o |24V 3 |28V

Figure P1.28

SOLUTION:

Pass iwe 'S‘rgh cenventhon !

Effhfu-ﬁ 1, 2,3
P{ = ULT)( = IEL{#B = 4w
1>P|_ =4EU¢! ébiufbfﬂl)

P-}: 4—‘8 h\i ﬂllofct"bd'tll

o= Vor, = 24@)= 48w

P2 NqTo = 28(2)= 56w Py=4ew absecbed

1

Piy = 36T, = 3¢(4) = 144w LPEEV: L W supotied

11

P%_ ;(1:1:,;)1:3 4(2)= 8w [ Fn,;_ =8W l
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1.29 Find /, in the network in Fig. P1.29. cs
8V
6A "I1_
}4A
_|_
24 v (T 2 |10V 1 Ix=2A
_6V_|_ B 4+
— 3 ——2 4 [16V
1, _
_|_
+
4Ix<_ 5|6V
3A 1% —8V—|— 11A
6 ~
3 A

Figure P1.29

SOLUTION:
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PJ—&S;’M SW‘}'M S vehd 1w
Elemack

I,=z,3, 4, =
?I =‘U’.Ii = 48 W Abse clped
ch' ‘\fz:]'_'z_:- LAY AT ’.;1103‘:.(3\;;94

[ VsI, = LT 2bsecbal

PLLT \."‘4 ."I_H).( = 322w ﬂ.bScr\:)q:]
Po= Vg Te = twW  2bsached
Fo= V. T, = zaw 2bsocbe)

supp lied E_ =401, =

¥

Foay = 24 I = (44 W

Zz4W sSepp lred

?SU‘P'P! ved = pﬂ"gs o ek

P'Zl[,-'f 4 TD‘BC'IX - Pi + Pz"' T)?b +T:jq_ + ’P'S' _.\_?Dfo

lLea = 42 +4d40 + $T, +32 + 6t + 24
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1.30 Find [, in the circuit in Fig. P1.30.

4V 8V 18V 12V
oAt — + — + —
— > P > @7
2 A [0 UIX
+ +
(i) 24V 12v<D2A 6V
<2
Figure P1.30
SOLUTION:
4V sV A8V~ 2w
|, 3o

24V

Fae=iye ;S‘;Tn. Convenhion: Elemeds | 2,3 4

F= VvV, T, = 8W abssrbo=d o = ¥.X s 1lW sbseacbad

P3 = VT =18Lx 4bsaocved P+_ = \#"4_1)( = LT abseoed
Pog =24T =48BwW zopelied o= 12622 = 24W Swppiied
R?.v = 12 Ty 5UPPEE1¢J

Pﬁ vpplied = Paﬁgsarbed.
Pyt Pagut Tou = FaPatV5 4P,

lzic vt 4+ 2¢ = @4+ I+ 18T, +6Tx

48 = 121,
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1.31 Find V., in the network in Fig. P1.31.

8V av
+ — + -
. . ,
2 A l oA 1 1ix = 4A
+
cav(+ <i>21x 2vVv
8V 2V -
— + — -+
L ey L J
1A 1A
3 A
)3
\_/
VX

Figure P1.317

SOLUTION:

Pa == Su'%h Con\l{_u\k\lﬂ-ﬂ-—-'

Elemerts 1, 2,3 +, NV
P=vV,T, = lt6W absaccbed
T, =V_Tor = loW  cabs ocmad

‘?,; - Vst = 8-\ AbSerbed

F::L: u“i-IJ—L- = 2Zad ﬁ“-‘bSb(‘D&c‘
P‘u’ = \J‘KI3 = ?DV;( d:\:’shf‘becj

=

? = ZA4ANT = 4 8wl ‘SUPP'\L[d PS:' \fs:f._g- = Zwd "’aufa?\‘. e

?Z__]:x': ZI}( IZ: Ve wd ‘BU?PLLQ&

PSUP-PLZed_ = ?BBS(WBEJ

PE‘. = + ‘_i:)s_ A PZ_T:‘\& = ‘Ejl + .[Dz + P3 + PL(,* va

dad + 8 + 1t = e+ [+86 42 + 3V

rux - (o I
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1.32 Find I, such that the power absorbed by the two
clements in Fig. P1.32 1s 24 W.

5V
_|_ —

1
+
12V<T>IS 2 |7V

Figure P1.32

SOLUTION:
.32 ?1[1'?1 = ?IS = Z4W
1]
+ Fav, FI:.= 12 (L) =24

V2, '
T, v I, =2A
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