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g=1R+n), 4
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: 3
oo B o 126V > o
R+r (5.00 Q+0.080 0 Q) o |
=248 A.
Then,
AV = IR =(2.48 A)(5.00 Q)
=[124V
35 A o laie b S i (Caludl ) 3 bl (ool Jidi vie Zluas JS adde deny 3 3¢l 33 b
11
—

Let I, and [, be the currents
flowing through the battery
and the headlights, respectively.

0.0800Q
J\/\ﬂi—

o

‘/\/\/\ -«
5000 ¢
VA

OV .08

Then,

L=L +350A af T
and €-I,R-LR=0
so

€=(1,+35.0 A)(0.0800 Q)
+1,(5.00 Q)=126 V

giving I, =1.93 A.
Thus,

AV, =(1.93 A)(5.00 o_):
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E E
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¢ Uilas 3y S0l e gliall aladinl; 45 Q G sliall e Jpasl) doaclus o) éll (Ko a€

ledua s a8l & (109 25 Q W laia ABlSa daglia o Jguanll o515 o 50 Q (liaglia Jua g o 8
20 Q dagliall pa Mgill o
fLay) 35 Q) a8 o slia I Liay) 2Uis) 13
Abal) dagliall V), (315 Ao 20 O (il glia Jina gy p g8l XS 5 (3158l e 50 Q (e stia Jua g 0 8)
350 (o Jganll gl o Laghy i o g8 Calua sil) (o Anilil)

JSAN s Ul 5 e gliall ae A gum s Adalall A glial) Alage 5 €= 6V Al el dadlall i 4y Uy 19
ve 43Me) die 5, 1 MA el S5 Sl eSl bl b JSal) b ek WS lagite S U () 6 Levie | (38 all
& ) L) e i podkadll e Flddl 3Me) e 5, 1.2 MA e dthdl 8Ll ol g ddadl)

fR3 5R2 sR1 <leidl dad caal | 2 MA &kl

s ke i) )5S Loie

v
R +R, R, = 6_, =6 kQ
25T 100 A
a sle Gl Lavie
RALR$R=— LY 5k
2 27 T 12x107 A
b&sé&hﬁbﬁc;
R+R,=—2V -3k
272x10° A
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(a)

(b)

.20

$34V gsbab sa oabill pn oAl g8

7.00 Q

4.00 Q) 9.00 O

10.0 Q

a b

The equivalent resistance of the two

parallel resistors is 7.00 Q
Ry = (1/7.00 Q)i(lfl0.0 Q) S ) 1.0 ,
Thus, ’
R.=R,+R,+R,=4.00+4.12+9.00
-
AV =IR

340V =1(171Q)

I: for the 4.00-Q and 9.00-Q resistors.
Applying AV =R,

(1.99 A)(4.12Q)=8.18 V

818 V=1(7.00 Q)

so I=|1.17 A | for the 7.00-Q resistor. Finally,
8.18V=1(10.0 Q)

so I=|0.818 A | for the 10.0-Q resistor.
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10.0 Q)
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=54.66V =
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s S 01 g8

Kirchhoff’s Rules

8,51l Jg=> ugdl (89,9 @M\ Egozmn Ol o G,U.Js_g dad,0ll 8,511 L; ép@l)wl)lm | 1
lyiso sl Sl
r=20Q
MWW ———
9.0V
95Q
14.0 Q
¢ 2.0V
I= = =0.3529 A=|035A
Req (9.5+14.0+2.0)Q

> voltages = 9.0 V- (9.5 22)(0.3529 A)— (14.0 )(0.3529 A) — (2.0 ©)(0.3529 A)
=9.0V-335V-4.94V-0.71V=[0]

83 yall Sl s Bl 5 35 e gl B0 5 B (3 S dad ames! 2
r=20Q
€=18V
R=48Q
r=1.0Q
€=12V

: : : 6V
-I(20Q)+18V-I1(48Q)-12V-I(10Q)=0 — I:ﬁ:0.769A

18-V battery: V;

erminal —

—1(2.0Q)+18 V=—(0.769 A)(2.0 Q)+18 V=16.46V =
12-V battery: Vyepmina = 1(1.0 Q) +12 V =(0.769 A)(1.0 Q) +12V =12.769 V =

53 dyllay S 9 R = 160 O Uaylio doslia S b g a ety dgand] By ol 3yall K201 3 .3

R 1.5V 450, dadll
4 de ! oylac L@)lﬁﬂ\ ol =31
1.5V ’
. ¢
o R -IR+$-IR-IR+%-IR=0 — I=—
2R
R =15V %
Vb:Va—Vb:—IR+%—IR:"é’—zzR:%—zzRR:]E[

b a
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5€1=9V ) S Al <l dadlall (g il Lb el Ul | 28 yall 5 y5lal) & )i JS oladl 5 dad Ceall 4
soidal) allall A (R3=35Q,R2=680,R1=25Q ) Jul clesladl i 5 (€2=12V
R, g Gl el Adsfall e glial Jleal 3
L B S
é R, L=L+I, > L=I-I
= A

; R,
& Rs > AAA—¢ G -LR-LR,=0 — 9=25I,+68I,
-[ % } 2Ry 2

; %2—I3R3—12R2 =0 — 12:35]3 +68]2

9=25I,+681, = 25(I, — I3) + 681, = 931, —25I3: 12 = 35I; + 681,

12-351;

12=35I;+681, — I,=
- 68

12-35
9:9312—2515:93(—’J—wr3 - 612=1116-3255I;-1700I; —

504 -351,
L,=——=01017A=[0.10A, up| I, =—"2=0.1241A=[0.12 A, left

1555
I,=1,-1,=0.0224 A ~[0.02 A, right

r=10 & 4 ey JS A 4o il cul 13
R2 5R1=260 ruaid dpa JAl Sl gliall sl I 3y ey JS 210 A glial) ddlal YA (e J) gl 138 apdains v/
=360

B =Rl 3 L=k
€,—-LR -I,R, =0 — 9=26I,+68I,

€, —-LR;—LR, =0 — 12=36I;+681,

9=26I, +68I, =26(I, —I,) +68Iz =941, —261;: 12 =361, + 681,

68 171

12=361; +681, — I,=

—9I,

9=941I, - 2615 :94[

129 1—-1"13 -
o 2 = — 234 A = 2
L= T =0.1002 A = -O IOA up =0.1234 A -0.1._A. left
I, =1,-1; =0.0232 A = |0.02 A. 1‘1ght

J—2613 — 153=282-8461,—-442I, —
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ol e Conenl 488 jall A0 oS 5 3000 3 5
dsa oibill guaeall 38

18 Q

Eq. (i): I; =1, +1, Eq. (ii): =341, +45-481, =0
85 +341
Eq. (ifi): —347; +191, —85=0 Eq. (iv): [, =——— "1 = 4.474+1.789],
45-341
Eq. (v): I; =—— "1 =0.938—0.708]

L=I+I, — 0938-0708L, =1, +4474+1789, — I =-1011A
I, =4474+1.7891, = 2.665 A: I, =0.938—0.708], =1.654 A
Vig=Vy—V, =—L(34Q)=~(-1.011A)(34 Q) =34.37V =

s LS e ol sad) 8 i) 55 jall Leadiad 5l s

Vig=Vy—V, =, -1,(19 Q) =85V —(2.665 A)(19 Q) =34.365V =34 V

a

Aotay JS ol (g rdll agall 54 4 e b

85 =V battery: Vyomina = 81 — L7 =85 V—(2.665 A)(1.0 Q) =
45 =V battery: Vippina = €, — L7 =45V -(1.654 A)(1.0Q) =

43 5al) A5 560 a1 (b A8l <)) L ol s el sl 6
58V 250 :
I 250 1
i : i — =
|= MWW _L3'0 Vs : Ii VY 3 |
120 560 %1109 58V 1 _—
MW * : -
YW 120Q s60  110Q
74Q
]1 = IZ +I3

38



+971507410607 9 PEA D YN Sl gal JWS byl
kamalabudari@gmail.com

&yl il
S8V-L(120 Q) -, (74 Q) - 1,(56 Q) =0 — 58=1941, +56I,
il dala)
30V-LQ25Q)+1,(56 Q)-L,(110Q)=0 — 3=-56I,+135],
58=194(1, + I3) + 561, = 2501, + 1941,
135%,~3 1351, -3
3=-S6L+135L, o L=—2—; 58=250L +194 =250\ 22— |+194]; -
3998 = 446141,
1351, -3
I=008961A; L =—2—"=016254 L=L+L=025214
48 5all 3 il g8 Al Sl ol Ll oladl 5 dad o) 7
V=90V R =220 A A dala) 320
— —WW ~ V4V, _60V+9.0V _
= g B-hR+1=0 > L=t —L=""" == =[068 A left
2= 1 =
MW
il Zalal) 330
V3=60V
i
i 60V
Vs=ILRy=0 = Li=—2=—__=[033A,left

< B, RO
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ol Lo el A AU 5 00 3

12 Q

11Q 16 Q
F=10 b il Uadl A0 e diall ol Caale 1315 50 b R gyl RSl il e g
A glal) 2l
120V-1,12Q)+120V-1;(35Q)=0 — 24=35I,+12I,
Aulad) 2l
120V-1,(12Q)-60V+I;(28Q) =0 — 6=12I,-281,
24 =351, +121, = 35(I, + I) +12I, = 471, +351,
6+281, 3+14I 3+141
6=12I,—281, — I,= = . 24= 471, +351, =47 $85E, =
Z 2 12 2

6V aadl ik Gn deall 4 b

60V-Lr=60V- (3.46><10_3 A)1.0Q) =5997V =|6.0 V|
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b Lo a8 el AL 5eSU 5 5 39

5000 3.00 Q 3.00 Q@
1.00 Q i B Wi 1
Y0 ¢ | =5.00 1.00
§ 1.00 Q I
8.00 O Q Q=h
- ]+
400V 120V=o= =800 100
FQ 12.0
400 V
\.’
R PPN I35 N IS PP ENE Ny Wk WG VLN | gV -}
L=I+L.

520y el dalal)
12.0 V- (4.00 Q)I,

—(6.00 Q)I,—4.00 V=0
8.00 = (4.00)1, +(6.00) 1,

3l e (ol A3la)
—(6.00 Q)I,—-4.00 V+(8.00 Q)I, =0
(8.00 Q)I, =4.00+(6.00 Q)I,
U:\ﬂ o @L&J\ aYalzall Ja
(8=4I, +4I,+6l,

- or 4 2
8, =4+6I] T mi
l 1 D1y 2 311 3
£ 5
3 3 3 3

3
i :§—2(8+2;)):0.846 A

(@

I=I, :%(0.846)— =0.462

W I[N

I, =846 mA, [, =462 mA, [, =131 A
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gy JS b sl il oS0 G

AU = PAt = (AV)IAt = (4.00 V)(=0.462 A)(120 s) = —222 ]

12.0-V battery:
AU =(12.0 V)(1.31 A)(120s)=1.88 kJ

o i JS 8 saiiall Al eI LY C

To the 8.00-Q resistor:

AU = I2RAt =(0.846 A)*(8.00 Q)(120 s) =

687 ]

To the 5.00-Q resistor:
AU =(0.462 A)(5.00 Q)(120 s)=| 128]
To the 1.00-Q resistor in the center branch:
(0462 A)*(1.00 Q)(120s)=[25.6 ]

To the 3.00-Q resistor:

(1.31 A (3.00 Q)(120 s)=| 616 ]

To the 1.00-Q resistor in the right-hand branch:

(1.31 A)’(1.00 Q)(120 s) =] 205 |

foh Lo a8 pall A0 S5 slall & 10

120V I~
+| — 4.00 Q W
—\\W\— I 120V 4.009Q
-
b ob
’3l 2.00 Q
wa
8.00V 6.00Q
T 6.00 Q) W
8.00V
2 Q) Aaglaall &g g SbeS) Ll g
L+ L+1,=0 [1]

+120V-(2.00)1,-(4.00) ,=0

42
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Aclul G jlie (e dlau) dalal)

+8.00 V- (6.00) I,+ (2.00 )I,=0 [3]

- 12.0 V—(2.00 Q)I
e 4.00 Q

e
2

2
e

;800 V+(2.00 Q)1
& 6.00 Q

~(3.00 V—0.5001,)+1.33 V+0.333, + I, = 0
~1.67 V+1.8331,=0

b sa ool maeall 586 b
V. —(0.909 A)(2.00 Q)=V,

V,-V,=[C1.82 V], with V, >V,

38 5al) 5 5l 3 Aaslie S gie dgall (358 caal 11

12.0V 3.00V [18.0V
T T T h a b
T agpvr
120 500 Q 4.00 Q [2.00 Q 120V 300V ES ‘_l[‘ 180V

e ?5.00 Q %4%\%} jéz.oogz

3.00 Q)

L=l [1]
& sl Al
—3.00 V—(4.00 Q)I,—(5.00 Q)I, +12.0 V=0

~9.00 A—-4.001I,

I
: 5.00

=1.80 A-0.8001, [2]
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-3.00 V—(4.00 Q)I,—(3.00 Q+2.00 Q)I, +18.0 V=0

2:

15.0 A-4.001,

5.00

[,=0323 Aand ,=1.523 A. I,=1.846 A.

AV, =1,(2.00 Q)=(1.523 A)(2.00 Q)=
AV, =1,(3.00 Q)=(1.523 A)(3.00 Q)=[4.57 V]
AV, =1,(4.00 Q)=(1.846 A)(4.00 Q)=
AV, =1,(5.00 Q)=(0.323 A)(5.00 Q)=[1.62 V|

7000 17 'l”f
MWV |}
14
5.00 O
)‘\M (A)
) 4
4 |
MW T -
2000 T
7.00Q 15.0V
I /]
Y so00e
f—ww ==\
LYV 2000 £
«AAAV I=

QMM\ZA ky‘ﬁ;\j,&ﬂ\:\:\igﬁ\ﬁj\ﬂ|%
/1 .a
+15.0 V—-(7.00 Q)I,
—(2.00 A)(5.00 2)=0
5.00=7.00I;, so |I,=0.714 A
I, .b
L=1+1,=2.00 A
0.714 + [,=2.00 so
& ¢

~(2.00 Q)(1.29 A)—(5.00 Q)(2.00 A)=0—

44
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el Adlal)

=3.00 A -0.8001, [3]
Y aleall (.ljss da
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(drondlan dlicul ) ddain (o Hliis|

§ e 23056 B> 1 adluasSIl BBl g IS (o elyygS! gty SISl 1
Jeo .2
Jds> .b
ol .c
Sl sty d

¢ lgde 3llay dcia) Alaon) (51 ie llud (9,2 plaiall a3 @) &0 L] 2
Sl a
SseSllagdl b
CRIPHINS
(Watt ) b1y .d

T olxilb 0950 (MYl Hladl olxil .3
Ll Slixs)) 8> .3

Az gall Cilieid! 26)}

Usleiall liseid! 4>

P U RVESIE ST

o o T

§ lguud (p 436 JS) canglsS 4
(Watt ) bly .a
A Al b
V/s asb Sedgd ¢
Vs 4ol edgé d

 osbiie (b (Ah) delu el a5
dxidd .a
ALkl b
200,801 dndlall 892l .C
gyaal .d

200,6SH aglaall Caya3 6
Sl 3% . Gl a
samdl B/ Gyl
SLseSIHWI / wgddl 38 c

SihestY d
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tdeli1Q 7
1J)/s .a

1W/A b
1V.A ¢
1V/A d

s elld 4L, Sl dagliall .8
w2l dalade d>luws 9 el Jobo ao Loy CwliS .3
@bplwbbm@g*&3d3b@ Loy sl b
L?o).xlluia.mag-hm &Alf&)bjdjb&ﬂwww .C
@ﬂ\%b@gdﬁ@@&ww d

e doiad el dagliall 9
dob .2
w2yl dakaie d>lus b
gk gyl Bl c
W;.Sln(f d

SOl droglin oz (Yl LS . QW1 Al ol st 4 I bl (ye O o) .10
daagliall s gd O8Il .a
doglaall Lpayo 4 JobYl el b
dpoglaall Blasl gl 4 JsbYl elludl ¢

§ oLl daglia i (S . G bl Jgbo a4 Y1 el (30 0k b 11
C deglied) L g O8I 3
Y] ) Aoglie i ) JsbYl el b
Y1 Ml doglin fass 4 JeboYI Ml

S . QU1 M) oo doliua st § JWI el Jgbo s 4 JgI lludl pulonill (O o) 112
¢ Ol daglio ey (ylas
agliall i Log) Y1 .2
e L dnglie s 4 JgbY Ll b
oY Ll daglia Glass! gl 4 Jgbdl el
Sileasst Y d
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Olasl dayyl .3
s b
adl e
G)J‘ d

9 dhall Ludi lag) O8Il 2 cm oylad Wl ae &jlae 1 em oyad s doglie 8ol &l 0S5 S .14
¢ Boladl i (po Ole giuan
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100%

300%

400%

2 a6 T O

agdall § olgall () daglie .15

Byl ilamys a5 oy gy Gdo e bl (45 .
8ylymdl Olys sLL B b
ij.zj\ Oileyd W) Losuaiﬁ .C
By)ly=dl dyd byl LS Wlgde psis .d
35 1W .16
1V/A .a
10A b
1V.A
1v/Q d

Jola3 (kilowatt . hour ) dclu . blgghS .17
1000 W

3600 S

3600000 J/s

3600000 J

2 o T

Bgun Bliunedl 8yl OB Wl (o dgan) (38 Lo Camsall 1 sl dagliell 13118
ddo giad oo JIolays La

Aol Lgiasd Class! dayl slays

Aol lgiand oy sl yldes Rl

ddso! Wgiad o) ey (2l

o a T
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LR M dadsin B> Wl die e gieglie uas (&1 olgell 123
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Jilse b
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A OHuoge .d
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dylad) Jedll dgxdl 39 b
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