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https://youtu.be/AWqOqdQ7KwI

Shaw that by definition the electric current is related to net charge through the equation bebtween current and charge related to time ...
Define electric current and specify its unit as the Ampere [1A=10Cs)

As mentioned in the textbook 117

Conductive materials contain free electrons such as copper

i oladl) Jia B ja clig Al e (5 giad dlua gall 3) gall
S Sagal) A gdad) i g sty AS o AT

The random movement of electrons in a conductor does not represent a current.

i Ay gall LS a Aana ¢ 905 1M il laY) aen (B Al gy & ai gy

Because it moves randomly in all directions, so the result of its random movement is zero



Shaw that by definition the electric current is related to net charge through the egquation bebween current and charge related to time ..
Define electric current and specify its unit as the Ampere (1a=1C/s)

As mentioned in the textbook

117

J.-HAY‘ L uif— ‘\-m) 2 g @MJ@“‘ J‘.:*“ AL t—ﬁ;Jb.A 1C / S

1

[JQSM B g Adadl) Clua g <l g astyY d&}

‘ b sl Ll 3k il

Al ANy el 508 Gl |

t t
d " Ll as] = @
e - [ okl OMMY#M\Q,\M} e = TNt

|

ty l
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An electric current of 2A passes through. Calculate the number of
electrons passing through the conductor after 15s

[ 155 a3 Juasall b yad (A Gy A 235 ) 2A A3 (il g8 LS sar

An electric current passes, the intensity changes with time. Calculate the
charge during the time period from 2s to 5s

5 (125 On 40 6500 QDIA 4D un] a1 Al 305 0 i S S s |




g =t*+ 2t% — 5t [@ Crall Al lail) Adalea cilS)))  dasaual) Ay st@

— i R st

A t* + 2t% — 5t 30A
B 4¢3 + 4t — 5 35A
C t3 + 2t — 5t 22A
D t* + 2t — 5t 10A



Al é\e)@ﬁ‘ il 117 s

J#MJP )L-J'u-aﬁ mAJ-o59 ‘—’N-‘-"r‘jf""""éu9r’l"'-"‘uj"-"°3
| - [ Canes J) s 5les aald 6.3 km

A—n=1.44 x 1012 3, ;< C —n=6.44 x 101 o5,<l

B—n=1.44x 1083, D—n=244x 1012 ;<



‘ Define the current density | as the current per unit area flowing through a conductor.
| |

| As mentioned in the textbook ‘ 119

DL ABUS aaa ) Jaga e (5O Aaluea Baa g J<8 Ll Ll e

) _kaly VTR
 Jagall e Aalia Bas g JSI gdatal) Ll JidS
the current per unit area flowing through the conductor at that point

(i) cilia i) 4S ja slad) (uSe ) dua gal) cilialll dgadial) de ) oladl (il Lgd
the current density, |. The direction of ,T i3 i
defined as the directiﬂn of the ve]ncity of the positive r:harges (or ] = A
A/m?

;LD ABES Ll Bas g
ﬂppmlte to the dlrer:tmn of TNegative charges) Lm*-;amg the plane.

The current ﬂ{:rwmg through the plane is )

S (5 Simual) o (Faaial) Ll



‘ 1 ‘ ‘ Define the current density | as the current per unit area flowing through a conductor. | As mentioned in the textbook ‘ 119

DL ABES aaa ) Ja e e (384T Aalea Baa g JSI Ll Lgdl e,
In the figure, the area of 2 is twice the area of 1. What happens to the current density?

Dkl 305 A8UST oy 13le 1] dalise Cira 2 dalise Jilidll JSi1)

—— Ll pak ABUS A

bl dad 48lS a)a 3B

JM\ WA ‘\AUS .NY-C



Lale Aaliny Al Sl gal)

ww‘ Laail) — dalall £ 5 ohm g"t'.’)éﬁ‘ S gl Jua gall 48 glaa R Aa glaal)
5 Al da s The impedance of a cc-mductor to resistance
the passage of electric current
i) ppaal S S g _ 4a glall G slta ; S sl
Buad) da - inverted resistance conductance
e Measurement of the material's doe i) da glaall
f ° ,&3" N.m resistance to the passage of p resistivity
51l 4 electric current
S el Balal) A8 glan s2a (b
— 3Ll & o N~1m1 s .
5 _yl_al) da 2 =S5.m

Le gil) 4a gliall o glia conductivity



| |
‘ 1 ‘ 3 ‘ Recall and apply Ohm's Law (i=AV/R). | As mentioned in the textbook ‘ 1

e)‘ O$8 Gguki g daua (| = AV / R)

The correct form of Ohm's law is @ a9l O FA dasaall dauall
AV AV . .
A)R=— B)i=— C)AV = iR D- (Gauia g

electrical conductivity unit  * Jrsasill daag
A) c“jy‘ (2 B) J—"“-“"J‘ C) .Q_l D-- BysC



Table 1 Changing Resistance | lists some of the factors that impact resistance. gLl PP L“,:J1 Jolgall asy

Factor How Resistance Changes
Length Resistance increases as length increases. . R1>R5
Jadadl 5l LelS daglaesd) asis "T'J
A

Cross-sectional Resistance increases as the cross-sectional area 1 f / PSR

area decreases. - ! a1= a2

ol pandl dalue cldd LS degladl 4y
Resistance usually increases as temperature
Temperature y P ﬂ l f’ﬁ"f Ri>Ry,
increases.
T4 T
Keeping length, cross-sectional area, and silver, copper, gold, aluminum, iron, platinum
Material temperature constant, resistance varies with >
the material used. R increases.

Ge—lvas Jold) L'—"" S5 e=ala '—"'—‘ e T ageadJl Laas) .1.,_.,___-_;54 IR Y | RPN PN | BV-DORN | -

TP . S | | a-;-l i — . R_'.._J_,:-.




2|

g9 |.ﬁpplyl the equation (R=pL/A) in solving problems to calculate an unknown gquantity given the other guantities. |

ohead)
A (mm?) a(mm) dlin) AweG
170.49  14.733 0.5800 000000
13520 13.120 0.5165 00000
107.22 11684 0.46 0000
85.029 10.405 0.4096 oocr
67.431 9.2658 0.3648 ol
53.475 8.2515 0.3249 (
42408 7.3481 0.2893
8.3656 3.2636 0.1285 {
6.6342 29064 0.1144 9
5.2612 25882 0.1019 10
41723 2.3048 0.0907 1
3.3088_ 2.0525 0.0808 l/z
2.6240 18278 0.0720 13
2.0809 16277 0.0641 14
16502 1.4495 0.0571 15
13087 1.2908 0.0508 16
10378 11495 0.0453 17
0.8230 1.0237 0.0403 18
0.0160 0.1426 0.0056 35
0.0127 0.1270 0.005 36
0.0100  0.1131 0.0045 37

= %

*

As mentioned in Example 5.2 | 123

(v o) Slloud) doglas 5.2
)i> Zumasiie deslag awS ol dmgil) 3 sloaSI) si® Lponsc al) acwlal) cISLLY) oo
PRIy
& ASLsS) Gwlal) Jesss 3 pasaas 1000 M adslbes 12 jlas wlsn el deglas Llans Le
Skl
5.2 Resistance of a Copper Wire

Standard wires that elecrricians put into residential housing hawve fairlyv low resistance.

PROEBLEM
WWhat is the resistance of the 100.0 m standard 12 gauge copper wire that is typically
used in wiring household electrical ourtlets?

Eubdpert AR = 20.)
o lstea P Bii g | — .
e 5 S
oI R | 20 =C
(102 kK" (107 % 2 m) SalLt
3.8 1.462 F-e= | |
5.5 —_22 e B)R = 0.320.2
3.4 2,449 (R
3.9 2-82 ,::-5-—-—'._‘ -El
> 3.9 RS 5 I e
23 a g C)R =0.620.)
5.9 7 . e | | — .
s T FENEE T |
= 11 AW gl
=2.1 13 ‘=5JL—._‘._—.JI
4.3 22 e IS |
0.01 39 e D)R — O 720.(2
1 >0 PN EN Y :;.*s_‘,.-a_n
o889 5.8 E 5
O 108 I




Concept Check 541

If the diameter of the wire in
Example 5.2 is doubled, its
resistance will

a) increase by a factor of 4.
b) increase by a factor of 2.

c) stay the same.

d) decrease by a factor of 2.

e) decrease by a factor of 4.

‘ 2 ‘ g ‘npplv the equation (R=pL/A) i solving problems to calculate an unknown quantity giventhe other quantities.

|2

As mentioned in Example 5.2 ‘ 13

5.1 HL‘:.U 4o o

5.2 JUll 3 cllull ad caelas )

araglia (L8

4 Jalsg 55 (a
2 Jalsg 25 (b
ot LS praw (c
2 Jolag Jauzw (d
4 Jolac Juw (e



2 ‘ g ‘hpplvhuquaﬂunlﬁ:pl}ﬂ] in solving problems to calculate an unknown quantity giventhe other quantities. As mentioned in Example 5.2 ‘ 13

dmuds..mu.ewsw..\_\m rade ghaal) LY ¢ o
TAily )4 da glia |

e T e s s R L H
i Which of the copper wires shown in the figure i
§ has the least resistance? E
C
1.
A
2.
B



1 B Define the electromotive force (emf) as the potential difference (voltage) supplied by a battery or a device (emf device). As mentioned in FIGURE 5.10 Simple circuit 126

AL oSl Axdlall 5 g8l sas (emf) Slea sl Aty o i 53 (A (agall) 2eal) (33 Ll e (Sles emf).
5 gall L;é AL 13la
O3 ALY o) CiiSall i gay ) Ag oy Al gh laBa s

Salall A jlia.d) & L Bs5 L_‘_,i i .:_4"'”[ |_1_',.5_"=.|.J| -::_I-J_\.JF :n-s_.:rJﬂ-i _1.53-1 Ij_-.,J-J_,.da -d_._.JE._nJl

. This "voltage” is the potential difference (emf) that the battery can provide to a circuit.

{a_,_,u._u N 15Ls B3 arh_,_ﬂ_n, Al asl eSS asBls =5_-:. R a-_;l_u_n: .;_~._,|_r=._._|1 5 da-—w)

S A g g_ds mAh Eh-._‘n_-*-—g ._J-::-I_":i_”_m 4_1.5,_-5-._._._1_;. 1_;95_'- Lo = L.:b_,.._“-g_u -:l._w_;l_[:n_._l_l L_'_pj._li._ U"J} -::1_._|_"T||J' d—d;H-I-IJ!
Y= LT 'Ij-’__;—.

1 mAh = (1077 AN3600 s) = 3.6 As = 3.6 C
saa smMA.h
) 38 Sl sad

] mAh =(10"" A)(36008) =36 As=36C . P
mAR =107 AN3500 )= 36 As fa glial dl



1 b |Define the electromotive force (emf) as the potential difference (voltage) supplied by a battery or a device (emf device). Az mentioned in FIGURE 5.10 Simple circuit 126

350 S dadlal) 3 g8l1 23 (emf) e ) At o 55 A (agall) aead) A Ll e (Sles emf).
Jall JSAN (e
agiall e (GRALall LAl (g% (oAl Al gl Aadlal) B g8l Slga A -A-
Vems 2 0a mil i) 3l (3,4 50 2-B
Vems = iRps) 0558 LS (Sas- C-

Grula 2ax-D-



1 6 |Define the electromotive force (emf) as the potential difference (voltage) supplied by a battery or a device (emf device).

Self-Test Opportunity 5.2 5.2 S8 HLlas-®) ) o

A resistor with R = 10.0 L1 is con- R = 10.0 Q aioslne aglio Juomgs &
nected across a source of emf with

Ag> B a0l g5 dadls 359 jaac
potential difference V — 1.50 V.

emf — e goaal) Jla) ke Ve = 1.50 V
What is the current flowing though 351
the circuit?
1""'--::-.|.
o N - -« - _I -
A151a0) e gliall Adaga 4y Uadd) |
Ri =0
P N—
. Vemf "
I = .
R.; + R; A)i=0.524 B)i = 0.324



|dentify that same current flows through a set of resistors connected in series due to the fact that electric charge is conserved.

Calculate the equivalent resistance for resistors connected in series as the sum of their individual resistances.

Resist‘ors in Series
10

As mentioned in the texthok ‘ 127-128

N
TS Fa gl Canan) A3 sine Al el Ainl (o A Cann Abds 8 Aleatall il i) (g Ao gana e (3830 il i of daa
Alude 8 Aloaial) e slaall

AR o R,
A S AT - -
The benefits of connecting resistors in series ! Vs " Al Ao Juagll A
[
Obtaining a large resistance from several small  Sppiaa Glaglie degana (o Bjigia & b€ Aaglia o Jpuanll (1

resistances . R
O e (ALl sad i (2

T

Reduce the current in an electrical device anly e uﬁ Sl gaa

J

Current flows in one path . . .

The battery voltage is distributed across the resistors Vt..fﬁ =V1+ ¢ [V—’uﬁm‘ 4.51‘— g o LEPB-TI{RVEN

Equivalent resistance { RQS = R{ + R84l 4k 4ladl|

\ J

The equivalent resistance is greater than LK = n(auj&.d\q_m )R i gludie il JlaiaIS A
the largest resistance — — —
[MJ\&“ S e S) A uju.d\}




Resistiors in Series

|dentify that same current flows through a set of resistors connected in series due to the fact that electric charge is conserved. s mentioned in the textbok 177428

Calculate the equivalent resistance for resistors connected in series as the sum of their individual resistances.

‘ 1 10
TS Fa gl Canan) A3 sine Al el Ainl (o A Cann Abds 8 Aleatall il i) (g Ao gana e (3830 il i of daa
Alude 8 Aloaial) e slaall

Jaldal) &) (ya

R,=100 R,=300 R,=600
L v T Rl
= V=50V 1000 0op
3201 0.8A
1002 0.6A
32012 0.6A

O o ™ >



N
Concept Check 5.3

What are the relative magnitudes of (y
the two resistances in Figure 5.137

10

|dentify that same current flows through a set of resistors connected in series due to the fact that electric charge is conserved. ‘

Calculate the equivalent resistance for resistors connected in series as the sum of their individual resistances. As mentionad I the tethok ‘ S

5.3 pedlal) dase) o

¢5.13

) R <Ry ‘ R < R,(a
b) R, =R,
R, >R

IR b e R, > R, lc

d) Not enough information is given
in the figure to compare the
resistances.

e JSad) 3 alasl) cileglall (d
oaglall & ,lal aslS

laagn 3 Aa il e o1 3 LaS) Ao i e e 535k o il e g 55 Ay Uadl dga |

The battery voltage is distributed among the resistors directly with the value of
the resistance(the higher the resistance, the higher its voltage




|dentify that same current flows through a set of resistors connected in series due to the fact that electric charge is conserved.

E

1 Calculate the equivalent resistance for resistors connected in series as the sum of their individual resistances. As mentioned in the textbok
Concept Check 5.4 5.4 pealal) das) e
Three identical resistors, /,. ;. and Ry .alilezo loglaoe EDB Jonss &
L. are wired together as shown in the L&A | ‘3 : o LS L3 'RB 4 R2 3

figure. An electric current is flowing . e s - 2
through the three resistors. The current Sleglae 3B D G3an k."'l"""s oLs

through /&5 R> s @aazl) ,Lal) h_59L...._g
T T T T —
A A e Y Y

a) is the same as the current thirough

E—1 amnd .I:l_l.:':.l_ .R3 9 R1 J)l:’- \BS-L.-L’ P X JL_..:.” (a
b) is a third of the current through /4 °R3 > R1 JOLs- :93.;'.1' Szl LB (b
and ~5.
c) is twice the sum of the current -R3 9 R1 s Goacl) Gl (e (c

through ~, and ~F5. =
JIs= @dazl) Lol calacs) 336 (d

d) i1s three times the current thhrough &4 R R
and /5. ‘ . | s e
: 1 \ .'! s :~' _
e) canmnnot be determined. [ 5 J L-é J= ds - } ednaS HSc ¥ (e

ILES:Il:IZ:IB

127-128



10

N

Vemf — iReq + iRl

M-
R
.'I \ B
AN
R, | j

Blpla ) 2 Ua, 5.14 S S)
aslag alate R adsls aaglus Ly (asls )
|R -"I:ﬁ":lul"

AV
R

i =
eq

|dentify that same current flows through a set of resistors connected in series due to the fact that electric charge is conserved.
Calculate the equivalent resistance for resistors connected in series as the sum of their individual resistances.

As mentioned in the texthok 127-128

Ao Ual) dds-1ad) daglad 5.3

sl Sle aslad) Jeoss sie Vi Led b e agd! 3,0 055 Lo 3505 § dslad) Jlas) pae e
b re Vemp o) 3,8 3ed 055 LLad) G5 e 3500 e T oLad) < R daglio o pylie ga
Lﬁ..ﬁ,.ﬂ.a...“‘_,ﬂ_fu_.ﬂg R cads-s MgLa.oLd.lm)Ll:_.Jiu'h' oalasa¥) 1is Caas Vt,_,..adﬁi a,yUa )

S g1 (514 Jsad) ol aslall e sl e dlace doglasS

Vi =iReq =i(R + R;)
dladl 3, By A gubasd! Jiés 514 JSid) 3 alal) dsle ) ol ¥ Jif

Dl

iy Uadl 10.0-2 aglie Jlas) e 350000 Wlas) pae wie Vi =120 V L &)L, &1 sl

Sanylal) adslo)) aoglall aed L 109V ) &,lall Srb e agd) 3,9 ik jansa



(A :
—® A [ £ Al pabadl g gland Ciany il gadoaal ) T3

If one lamp is damaged, what happens to the brightness of the other lamps?
)

2 The other lights are not bright [ wgg\ C“HL““M &jhm ?J’;‘:’
g )

_ ] I e mebad Jan sk o 2423 Y
[ Sl s Ut 5i e seadacaall 5 shand Caaa 13k

®—= /
The lamp is not bright 1 / \
The total resistance decreases 1 a—;ﬂj‘ i}fﬂew
The total current increases S| da glaal) Jai
L.QSS\ Sl ala g

LEDs 2, 3, and 4 increase in brightness The

voltage difference increases between lamps 2, 3 45352 E“"L““d‘ g sha J‘J.J's’;
and 4 4 53 52 rbhaall (kG aeall 38 2o

The total potential difference does not ch\ane S el 54 Y /




N

10

|dentify that same current flows through a set of resistors connected in series due to the fact that electric charge is conserved.
Calculate the equivalent resistance for resistors connected in series as the sum of their individual resistances.

alll=

22 02

As mentioned in the textbok

020 A iz 561,83 sy 18 JSZ) 5 1 2y
€5 alul) 28lS,)) deslull L .2

Ta,lad) s syl 3,8 LD

2 () Lpaad ) dagladd) Lgmeliw) o)) 5,42)) Hlazs L .C
Sas,Uad) e 355kal) 5,420 Jlans L. .d

127-128



|dentify that same current flows through a set of resistors connected in series due to the fact that electric charge is conserved.

. 1 Calculate the equivalent resistance for resistors connected in series as the sum of their individual resistances. As mentionad I the tethok S
5.8 peaslal) aas) o
Concept Check 5.8 - -
Three light bulbs are connected in rle dASsm peolia s ASHS | lewmes &
series with a battery that delivers a LS ag= 5,2 mesS do slla . ..=’-”3—'-J1
constant potential difference, VWV, Thewa il =l . o (Jewngs mis Loawe . VWaoms
When a wire is connected across light GHile IS 2 8 heva g LeS 2 Sl S
bulb 2 as shown in the figure, light g s 35 1 el , 35S0 pula e 1)
bulbs 1 and 3
- L]
—> =
vl 1 = Pl ~HN | =y
1
— 0+ II ;
Vet Ven'[f
a) buwurn just as brightly as they did - L < . i ) L= .
before the wire was conmnnected. L= L “‘1'_ - - (=
) buwurmn more brightly than they did . (
before the wire was connected. o =S pala ias Gl b
B _ e N s ) = 55 I.__I—_"j' I_g_a_c._g_la_._u-
) burn less brightily than they did
before the wire was conmnnected. L ,___|_T=+'h Caldla ws Gl s (c

cglEaa ke, (d



Calculate currents, voltages, and resistances for circult arrangements containing resistors in series and in parallel
3 18 | calculate the equivalent resistance for resistors in parallel arrangements (1/Req=1/R1+1/R2+..).

As mentioned in Concept Check 5.5

v o ol b RSl | (el guil§d

(Sl A e oil) ad)ed

- LG._'I.;.Ln_a'I _)_li:{:'l Y_g __:l.n.'m_: E

Ole= (sl 2e= W Lo S W elall e AT Sles (ol caazl 131 (3

c o ASH seall (358 as e Jead B3¢ JIS (4

[ =+ () 50 s da glaall cal ) LK)

As the number of resistors increases in series, the
- S Dilaslie Ao sama 3e By0e jad Bkaa Aaslie Ao Jsaadl (1 . .
et G1 i .. equivalent resistance decreases
m ‘_j.ﬂ_u. E)G":‘ e, d_);; e | (2

When adding or decreasing resistance in parallel,
e gliall &j)g e & s 5 slall Ll the current of the other branches is not affected

The current in the circuit is distributed across

he resistors (The higher the resistance, the
Vx=V,=V o ¢ '
+ 1 1 2[ Ola sl Q—"QJ Cull gl (3,8 } lower the current

131

1
Req = Rl ) [ 45l<al da il lua | The potential difference is the same for all resistors
R4 : :
R = 7 ( i gdte < ila sladiEISA Equivalent resistance
i slie jial (e (e il L) G il Thg iquwalent resistance is less than the smallest
- - resistance



Calculate currents, voltages, and resistances for circult arrangements containing resistors in series and in parallel.

Calculate the equivalent resistance for resistors in parallel arrangements (1/Req=1/R1+1/R2+..). As mentioned in Concept Check 5.5 m

dagliall (b (651 sil) Ao Alaga claglia o (g giad Ayl S B0l o) sl) o daglia d8La) a3 13)e
................................... Byl Aidl<al)
If a branch with a resistor is added in parallel to a parallel resistors circuit, the equivalent
resistance .

NCIeases i1
decreases g2
remains the same Al 3

becomes infinity Wlopd 4



Calculate currents, voltages, and resistances for circult arrangements containing resistors in series and in parallel.
3 18 | calculate the equivalent resistance for resistors in parallel arrangements (1/Req=1/R1+1/R2+..). As mentioned in Concept Check 5.5 m

P gl B_A0Al Bl Sl el lal )ik La
What is the current (1) in the circuit?

0.6A , . , O.5.A 1
I
— A
O0.6.A >
_._W'I,V_
2.0A 0.5A
— 0.9A -
|
"Il%' 2. 0A 4

, (BA) Caval plaal) 3e dieg (2.4 4) (Golud rsida (S) zGaally Jal) 5e)8 glaal) J<il) B (17
¢ (R) E.a_g'..ﬁ.di Jla2a )

o [ - st Uil S Laxie }

V.J 200 R [ Bl ZUiall (5 8S5 Ladie }




3

Calculate currents, voltages, and resistances for circult arrangements containing resistors in series and in parallel.

18 | calculate the equivalent resistance for resistors in parallel arrangements (1/Req=1/R1+1/R2+..).

As mentioned in Concept Check 5.5

131

Concept Check 5.5

Three identical resistors, /,, />, and R, are wired together as shown in the figure. An electric current is

flowing from point A to point 8. The current flowing through /.

a)
o)
c)
d)

e)

iIs the same as the current through /; and /5.

is a third of the current through /&, and R5.

is twice the sum of the current through /&, and Rs.
iIs three times the current through /; and /5.

cannot be determined.

RI
A
R,
A M

R,

L —AAA——

Awlmgﬂbdj JL_.:'l- ,.33..\.:-._15 Jead '&,'p—t—n—ﬂ__ _g-&Laju-ﬂ-RE_g.Rz_gR1 caliless -_'"'I-Ln_gl:d-ﬂ Qﬁ.l—l—a‘ _g-'l-.F-
woluw Ry Bls zaacl) Lol B alazd) )

ALt il giall CuilS)al
S sie g 8 JS (G L

\gjm%dsgﬁuﬁ@\éﬁj

Ry 5 Ry UM saasl) Ll =i (b

Ry 5 Ry JMs Goaazl) Lzl caan (C

Ry s Ry U= maacl) L)) Jlsd asss (d

edsas HSc W (e



Calculate currents, voltages, and resistances for circult arrangements containing resistors in series and in parallel.
Calculate the equivalent resistance for resistors in parallel arrangements (1/Req=1/R1+1/R2+..).

As mentioned in Concept Check 5.5

131

Concept Check 5.7

As more identical resistors, K, are
added to the circuit shown in the
figure, the resistance between points
A and B will

I b U ae— A

A——— R ———— B

ij\jﬂ\

a) increase. < ‘)\_(_',j\ J\J}j
b) stay the same. \_ ?)3 JS )\-’-’ )_,\_u‘jj

YT e dlaiall ol glaad) aae ala 3 Leaie

/

C) decrease.

d) change in an unpredictable
manner.

5.7 peetslal) aas) o
loglal) fpo auil) cacal LS
S A @B oA ) 3 alal) (JI LR s llazl])

-h3 33 ':El

s Les Ji=s (b

Jd=s (e

,dfm_f,_,_:.Jlkr,j_n;?ij_:u:a_,:._i;:‘{ﬂ



Calculate currents, voltages, and resistances for circult arrangements containing resistors in series and in parallel.
Calculate the equivalent resistance for resistors in parallel arrangements (1/Req=1/R1+1/R2+..). As mentioned in Concept Check 5.5 m

B (AR-=360Q2) ) Aaglhall BA AL gl sl (38 La
What Is the potential difference across resistor (R-=36€2) in the circuit?

50 u_l_ . e

— 18 n 36 n I8V 2

T

36V 1

S0V 3

2V 4



Calculate currents, voltages, and resistances for circult arrangements containing resistors in series and in parallel.
3 18 | calculate the equivalent resistance for resistors in parallel arrangements (1/Req=1/R1+1/R2+..). As mentioned in Concept Check 5.5

131

A long metal wire with an electrical resistance of 12 Q. When a wire is cut into two
equal parts, and they are connected in parallel, the equivalent resistance is formed

s Ldiaagg Johall A e Juudin ) el i (12 Q) Al daaslia Jush (udaia 388 el
Phadlld) AdISL Al ) Aajlia e le, il K

1Z L2

4.0 L2

1.3 L2




The brightness of the lamps is connected in parallel

Slodl (s Jumagadl S Gl 2ok

Sodaud | Ji oo 9Ll ) iy bulS

R, >R,

uill] Zhall om0 Sl JOdI Zhal] ol i) Glmal] b - J9ET Pl gl



AL oSl B ilall 4y jUadly dluatall d8lSal) da gliall La
What is the equivalent resistance connected to the battery in the circuit?

Ru
m 610 1

S0v] & e
T 180 60 Q2
500 3

-
1 1

250 4

e
s
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2
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_ 5 sas oll (il g8y Lgd) 3580 ySay B il
R agliall 3 oy zUdal) (3liy Laice 5yglaall 330200 A
fR PJM‘L}Q La¢ (0.50 A) 4525 LS

2.0 0O 120 0O

4.0Q 0O 8.0 O



Depending on the circuit shown in the figure and the data shown on it

-3 3).2‘-_\.'..'.-:\_32.'&_‘_4;\ -i,st_..),;:.;‘&_a_;&.ﬁ‘.l.a

B What is the

VW WA
| 25 iSaa equivalent resistance
30 ©2

£
et 15 90 Q 1
20 52

550 2

20Q 3

450 )



Show that the power delivered to an electric device is equal to the current passing through the device multiplied by the potential difference

2 11 |across its terminals (P=idV).
Solve problems involving electric power.

Ledl skl e seall (38 8 Uy e Sl ey 3 Ll s AL seS Slea ) Ledia s oy Gl 48l ) edal (P = jAV).
3l oS AU Aaleiad) Jiladdl Ja

whatasign 2000 W : 4N

As mentioned in the textbook 134

Model SG620

2 0-240V ~ 50Hz 2000W :

Patented Reg Design Applied ~ | Nne device consumes 2000 J per second

Madein & Baa) ol Al B 2000 ] el ligian

DO NOT IMMERSE IN ANY LIQUID L . ..
Bas gl Al B A<lgiwal) A8k 1 power 54l
Energy consumed per second S &l P 7
energy feeding rate A8Lal) Ilgiu) Jara

T . Wbl dU q dV
BJAQJ\P — —
N dit dt

NN AV?

P=IAV=I"R=——
Jds> ] R
‘9.; - ”» o .
2000w =W = il 5 = kg.m?.s power unit: D 8,8l Ll Baa g



5.5 - Temperature Dependence of a Light Bulb’s Resistance

A 100-W light bulb is connected in series to a source of emf with V_ = 100 V. When
the light bulb is lit, the temperature of its tungsten filament is 2520 °C.

oL eSS Tlauall doglal (gl 31 LSl 5.5

2520 °C _,.._,4_-.._._.J| “z® A, > dm,a als ‘o bas) EL._..=_L1 .:.;L.al Ale

2520 5_)_ad) da 3 aie Cw\ Jaid da gliala

AV?
P=—r
: 5_yadl) QAQESJAJL;ALA
A-—W B_dﬁ]
C—-kg.m? s3

D- Gaula e



98

1 Solve problems to find the current, voltages and resistances in a series circuit Unit 4 Assessment 45,49,50
I8 8315 § Olaglially dganll dgydg ol Sl s Jous 45:49¢50 pugiill -4 Bumg)l

020 A an 30,5 L lass 18 JSZ 5 1,0y .49

B
(2) Sa slall &nlS ) daglasll Ls @
® T 3 Sap,ladl JMs aysd) 3,8 L.
® 2 Q Lgaed ) dagladd) Lynslin) L2l 354200 laze Lo .C
18 gt Sas el e 35kad) 5,420 Jlans L .d

"va 5 yiliall 5 4Bl H)dha La 5 aal) )aka La La da glial) La
Cra 8 dball 300l Logda ;_; P e 2 as Aidleal) da glial)
¢ 4y ) R oo ¢ gy Uad) ¢ 5_ilal

V=IR R=R1+R2

=(0.20A)3(22Q) V=(0.20A)(37Q) =150+220
=0.88 W V=74V R=3710

P=IvV=(0.20A)(7.4v) P=IR

P=15W
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g phaall daglal )bl L5 5.5

Vemt = 100 V &5l 45 aadls 393 jums Jsadl (le Juazs 100 W )08 5L ,4S zloas
2520 °C pwscall L8 35l > a3 31ls ALy gloall aeln) aie

2520 5_)al) da 2 die Fluaal) Jiib da gliala
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Residential energy costs:  : JJball & 48Ul Ilgin) Cils

The unit of measure for energy consumed in electricity bills: KWh
KWh :sligSh g b dSlgiaal) 48Ual) (uld 3as g

1kWh=3.6x10°]
W) = F (KWh) x  KWh

W) =P (KW) X t (h) X KWh~



As mentioned in FIGURE 6.3 A single junction from a
multiloop circuit

2 13 State Kirchhoff's junction rule: "The sum of the currents entering a junction must equal the sum of the currents keaving the junction” 146

bl bl il & gane Ghalsd Jaxi Al @l Ll £ sena (5 sk o an a8 S LY 5 adals saclE”
A junction is a place in a circuit where three or more wires are
connected to each other

Uarn lgany ST o @D A Joa g9 Cun 3 Y A lSa & dla Z\ijj\ pac 18

Kirchhoff’s Junction Rule is a direct consequence of the conservation of electric charge.

Al S Aiail) Jada fanal 3 pilae dagii ga Lall Ca gy S ) 0il8

The sum of the currents entering a junction must equal the
I3 sum of the currents leaving the junction.
}E . &wéJMMﬁD&‘ﬁ\@Qﬁ\&\JQﬂ\&w

i1:i2+i3 il_iz—i3=0 ;fk=0=uagm : ld5\$_+5lGJ\A:_



2 13 State Kirchhoff's junction rule: "The sum of the currents entering a junction must equal the sum of the currents keaving the junction” SR RS ORIE HGU:IEIGE'E : !II'IIEIE junction g 3 146
alalal) Lo . JSad) 3 asemal) alasgll 3 In the consistent figure, what is the
< 5. [ .
w2 E3eTe e T f“"‘l *—Lj reading of ammeters 1 and 2
R e

2 51 e 3¢l jile Joladd) J<al a8
For the junction shown in the figure, )

which equation correctly expresses the
sum of the currents?

o | Te o
- +
T - AV)_M_U —
I Iy ——
<+ e

-Ei_:l |r'.|—|—|r'2—|—|f3—|-|r'4:ﬂ

h] .I'-1_.I'-2+.I'_3+J'-q=ﬂ

E} _|':1+|':2+|':3_.|'_4:D
l:ll .I'-|_.I'-2_.I'_:.|_.|'-q:ﬂ



As mentioned in FIGURE 6.5 Sign convention for

Explain the conventions used to determine the sign of potential differences around a single loop circuit containing several resistors and ‘

Aasivas ciogio leop sitains comtolotog; bur savmcos of ek o ereuit aloemorte. potential changes in analyzing loops e
Kirchhoff’s Loop Rule
b I ; g I Sy l dl> applied to a closed circuit
| | | 24 “ . - °w
| | ) | . dilaa 5 4y o Guall
R I R I Vﬁmi'_--i I v&-mf_'€ K ) . .
| | | irchhoff’s Loop Rule is simply a consequence
“' | | | of the law of conservation of energy.
| | | e o . TR v e
| | | | 4..31.25\ Jads el uJQ Aaiia
AV=-R  AV=+R AV=4V..  AV=-V The potential difference around

- a complete circuit loop must sum to zero.
Sa g g Blia Jlua o) e 3gadl A1 gl £ ganall



B.5 Kirchhoffs Juncriomn Fule stares thart

a) the algebraic surm of the currents ar any jurncrion in a circuic must be zero.

b) the algebraic sum of the porenrtial changes around any closed loop
in a circuict must be zero.

<) the currenrt in a circuit with a resisvor and a capacitor wvaries
exponentially wicth rtime.

d) the current ar a juncrion is given bwvwv the product of the resistance
and the capacitance.

) the rtime for the current development ar a juncrion is given by the
product of the resistance and the capacitance.

o) le LSlall Cag i S oeld e 6.5
.Iﬁ,_a_..ﬂ' L_‘SH'L""':" L:Ji —— EIJE!'_‘: é al. 9 LSGI Ao l;‘]JLH_IJF* LSH_J;- > | &9'“$ ) (a

+4;1_a_:,_|| 2 E....ui _,r_‘_i_'iﬂ ;H_ij..ag PgLZ_C 239 0 5_,3]_‘: ‘:_g JL*._".J] {C

+£_l_1_..uJ!'_.g E_n_gL'&_U e ‘EL; éﬁ_,_b = ;,j_—,...é M ElJ.-.ag - le._“._l'l {d

-ELGEL'&_U' @_,_;a ‘E:lb éf_,_lc = J.f\._‘hé E_‘..:.J_a Ellmg L JL_J.JI 53'&_}9 ,;_J.nu--l ,J..a_:.,J] (E
+£-I_1_u.i_”5



6.12 Kirchhoflf's Loop Rule stares thar

a) the algebraic sum of the currents around a complete circuir loop
must be zero.

b) the resistances around a complete circuit loop must sum o zero.
c) the sources of emf around a complete circuir loop must sum to zero.

d) the sum of the porential differences around a complere circuit
loop must be greater than zero.

e) the porential differences around a complete circuir loop must sum
LD Zero.

) le aasll (Bgd S Genld o 6.12

555 dnls> Jo= lslall s,d) good) (a

50 .o ‘ésl_._ue Oy als LS

Jiae sslew o) = AlelS 3,305 Adnls Jo=> loslal) gsoms (b

s alelS 3,505 anle> Jo=> a5l ,4S)) a=98)la]) 3520 ,3leas gae=s (C
Ve solew o)

mes e S) GaSe &) ez AlelS 5305 amls> s> agd) 35,9 gseme (d
Ve ol o) iz alelS 3 53)5 dals Jo= apgd) 35,5 £oeo (e




As mentioned in FIGURE 6.8 A single-loop circuit
Apply Kirchhoff s loop rule to single loop circuits. containing 148
two resistors and two sources of emf in series

12

‘ 2

aals 3acld ("94419.1“ 5 Kirchhoff 32 jdall dalall yil g3 e

Calculate the current in the circuit and determine its direction.

a Ry Jlipaall (b dand ol 13) 5 jilall Bl olad) a i
’ "

: + A abed s Vemf1 =12Vs Vemsz =6V sR; =80 5 Ry = 40
= Vemf2

. Aalad) aaa g 3 lall L;é obad) lal) A cawal

s Of caale 1) | dauda gall B )

TF C@M‘ GUHe g 085 Ol gl s

We force the rotation, and it is clockwise
Vems1 — IR1—iR; — Vems2= 0

12-8i—41i —6=0

=2 =0.54
t=25="0.



As mentioned in FIGURE 6.8 A single-loop circuit
Apply Kirchhoff s loop rule to single loop circuits. containing
two resistors and two sources of emf in series

‘ 2 12

Two batteries and two resistors are connected as shown on the left. What is
the current flowing through the wires?

SIS e el (35S HLE Lo yludll e e oo LeS (i)l (puaglis Juumgs &3

14V 4 12V 2.5 A 4.3 A
[ |

1.50) S A .6 A

4.50



Solve problems on multiloop circuits.. 151
3 — Recall that an ammeter is a device used to measure current and voltmeter is a device used to measure potential difference. As mentioned In Concept Check 6.2 154
| | | —— - - = - = - o - = 2 —_ = ] |
O s il g il Gulal aasliog Slea oo (b seSl Ll Gubie o) SX5 | Clalal) Baxeia i sall 8 JSLAAD) U
APEN Y BT FEN I PREGAW
Concept Check 6.2 6.2 messlal) dase) o
Im the circuit in the figure, thhere are A gs L JS S B Ao imgl) 3 500 B
three identical resistors. The switch, S rlhal) munt Gl5lesas =slagleao &5%S
S, is inmitially open. When the switch is oo lile cplhall Ele ace Lanxloa o 3
closed, what happens to the TRy pal=l) 3 BBazl) ,Lal)
current flowing in ~;7 _II+
_II_I_ vﬁ'_‘li':lf
V-::-Jnl'
P g
Iy
i e W e
M~y [
R § S\,
F = =
o
— P
I Ry asl=l) B maasll L=l a..m Jus (a
a) The current in &, decreases. Ry pelal)l 3 mBazl) Lol 2B slass (o
b) The current in /&, increases. mel=al) 3 moazl) LLoJ) a..m  las (c

c) The current in &; stays the same.



Solve problems on multiloop circuits.

151-154
Apply Kirchhoff's loop rule to single loop circuits. As mentioned in the textbook 148

. |

[ a 6.29 Three resistors are connecred across a

Vemr batrtrtery as shown in the fAgure. Whart values of
R and V,..,r will produce the indicared currents?
I,
R, ; — )
21=200A p, LeS Za,llas Bole e dloage culeglane A3 6.29

' Thed) LLZl) c=ab Lzl




Solve problems on multiloop circuits. ] 151-154

As mentioned in the textbook ]

Apply Kirchhoff's loop rule to single loop circuits. 148
6.3 et lal! das
. *'?  Concept Check 6.3
8 dsungll wilald) sa0a1, 5 31000 3
Vs —12.0 V., .V,= 600V  Js: T In the multiloop circuit shown in the
R, =12.0 V, .R, = 10.00}, figure, V, = 6.00V, V; = 12.0V,
a iy L)l lane R, = 10.0 £, and R, = 12.0 V. What is
R, the magnitude of current i»?
—=ANA~ R,
2> AP
R, [ —
1l AAA—
I+ il_:-' | RI
Vi —- — AN
q I ( V 1
+[1— !
Vs =
V.
a) 0500 A d) 1.25 A .
b) 0.750 A e) 150 A a) 0.5004 d) 1254
c) 1.00 A b) 0.750 A e) 1.50 A

c) 1.00 A
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151-152

As mentioned in SOLVED PROBLEM 6.2

2 14 |Solve problems on Wheatstone Bridge.
a
AN
b @ d V =
C
o2 daslal) cilaglall 614 JSiJ) 3 asasgll giwng a,daid 3 R, agsd) deglall sas

FIGURE 6.14 Circuit diagram of a : - : :
‘j_gl...u:} ;if.a'lrl A éﬁ.‘l—'-JJ JI:'-_'-” ,;,.55.._\ Loace R\r = 1563 !I 3 .R3 = 1100 !I [ 1R1 = 1000 ﬂ
' & 3lgte 3, daual) of ) s i) o8] Jsas

SOLVED PROBLEM 6.2 [The Wheatstone Bridge

—

PROBLEM

Determine the unknown resistance, R,,, in the Wheatstone bridge shown in Figure 6.14.
The known resistances are R; = 100.0 £2 and Ry = 110.0 £2, and R, = 15.63 2 when the
current through the ammeter is zero, indicating that the bridge is balanced.

Lm

bt

Wheatstone bridge.

V_'";_F & — &
R3 Rv

FIGURE 6.15 The Wheatstone bridge
with the assumed current directions

indicated.



R ela=ss ol yeuiwsig &, 1laud L) 6.36-

—AA 1= 1:1) 100 M adsls as S =L

lexSc Jomos alams s (IS 20 3  slas ¥
cpalre a=s ol iyl (ol (le 3Y 507%)
Bl ol a1 le Ry = 100. 2
e deslal) Jou—n R ., =) aslaas

R4_ — LZ = 75am u—l—CF\_J:-—-ﬂs—"-—“ dlawy =S, L L= W) ald)
o) 3,0 —olSy tas Sl s (Jals

--EJQ_&g‘-I Adaglal)l s =9 [ algls

R, Ry
R; Ry
100 R
0.25 0.75

R =300 (2



Ammeters and Voltmeters yiweid gatly sine¥! 33g] 6.4

A device used to measure current is called an ammeter. A device used to measure potential
difference is called a voltmeter. To measure the current, an ammeter must be wired in a
circuit in series. Figure 6.17 shows an ammeter connected in a circuit in a way that allows it
to measure the current i. To measure the potential difference, a voltmeter must be wired in
pamifex‘ with the  Component across which ﬂ‘lE potential djfference is to be meaaurecl F]gure

R MH-" -H-“ b7 whal pasiall J'-a-” o x J-Hﬂ JU' ki) sl S e
> gy 3503 § Joga el 617 JS pungy ol e 5503 § el o cany L.FL_'-"-I
o gl 3L il Lo jlyh fuags oo bl 3 bl Ll i o s
® =3h VO bl ol i 1000 § e et 617 S0 1oy b g s4bl 33 o
T Anlammeter is a small resistance that allows current to pa?s %Lf:lr}giﬁ“
Ve DD 9 s e B yiua daglia jisaYl

FIGURE 617 Placement of an ammeter A large resistance voltmeter does not allow current to pass

and a voltmeter in a simple circuit. - - - = - wy @
DD s gy W B S daglia yiaall 6dl)



1 15 |Recall that an ammeter is a device used to measure current and voltmeter is a device used to measure potential difference.

As mentioned in Concept Check 6.4

154

Concept Check 6.4

Which of the circuits shown in the o J53J) @ asasll sleudl e

figure will not function properly?

-
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+ 11—
V&nf
25 1 (d 1(a
3, 2 (e 2 (b
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in the electrical circuit. What does (X) and (Y) ‘ Y )S(X)OadSJduiila o | Aty 4l 5 lal B
indicate ? '

What is the potential difference B A ) Bk s agad) 30 s La
across the battery in the figure ?
¢ ghanall JSI




The reading of the ammeter and voltmeter is shown in the corresponding figure

Lm&ngmmugjmngﬁmvmu}u
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‘ 2 ‘ 16 ‘ﬁppﬁ' the relationship giving the charge as a function of time (and time constant) for a capacitor in a charging RC circuit gft). ‘ As mentioned in the textbook ‘ 156

Bl 8 aiSal (o sl gl g) gl ANAS Aiali) daws ) A8l (guadaty o8 RC il q (t).
- When the switch is closed, the brightness of the lamp

Clia == 1L zluadl £ g o8 FULL 3IS sl
\ S . KK '..

[/ = e Increases 7
p

disappears

It increases and then disappears pad: ad 33

decreases then increases 3033 a5 J&s
4818 b ks ULl (3lS amy
O oadia iisall
i=0
qd = Qmax = C Vemf




Sl a8 g al B A1 156=

N §R D Blal) Jlwal) 108 e agall Ghgd S (0 98 Gkl
2 Vemf_VR_VC:O
A | de Vems _ A4 LA
Vemf Vemf 2 l(t)R — T — 0 R d t R C
(a) d _
90 ,  9® ~t
Vems = dt R + C A = qmax(l —et
T} s Qmax — CVemf ,T=RC
c= &X §R V= V=0 TSN adal A R
: . di) Rdqq n Qo) _ 0: (S ALl Alalaal) oda Ja
=| oK Tmmad  di C
I+ 1
Vemf —t —t —t —t

qmax —] . —

(b) A — Qmaxe7 — CVemfeR_C i(t) - = RC eRC = — €T




WL SRR A3 (o 3! 6.3

ilogs 100.0 PF aie i2S5 50.0 Q psling 12,0 V Laugs aojllas o 0855 3505 3 LS8

lad) 3 Ll ggodio pee aiSU L Jlgdd) le
Consider a circuit consisting of a 12.0 V battery, a 50.0 Q resistor, and

a 100.0 uF capacitor wired in series. The capacitor is initially completely discharged. AJL..H.LI
o 5lad) Gle am o dsmd uadl g 90% ) deay i cadSU o @ din (03 (o S

How long after the circuit is closed will it take to charge the capacitor to 90% of its
maximum charge?

( t
9dt) = 9max 1 -

CI(t) -t —t —
: = (1 - erc) = 0.90 eRC =1 —0.90 = 0.10 — —n0.10
max RC

t = —RCIn0.10 = —50.0 x 100.0 X 107%1n0.10 = 0.0115 s



Self-Test Opportunity 6.3 6.3 S HLlos-2) ) ow

A 1.00-mF capacitor is fully charged, and .00 MF e JolSIL Goodia «2iSa
a 100.0-(2 resistor is connected across 100.0 Q2 alo aslae ad, b o Josas
the capacitor. How long will it take to o 99.0% & e Bt Go3d) Ge @S
remove 99.0% of the charge stored in Semisl) 3 o) oead)

the capacitor?

=t q ot —t
Ait) = Amax€* = eRC =0.01 S |
(t) max Qo RC (n0.01

)

t = —RCIn0.01 = —100.0 x 1.0 X 107 3In0.01 = 0.461 s



Concept Check 6.5 65 f"‘“m| s |J_°
To discharge a capacitor in an RC " '

circuit very quickly, what should the L ad e )W) dadly doglall g Lo
values of the resistance and the %5 S dc s RC 3505 3 aiSs o
capacitance be? )

03¢ Lo ST LealalS 5% o) o (@

a) Both should be as large as possible.

b) Resistance should be as large as A Lo A8 deglall a8 o) o (b
possible, and capacitance as small Y Jj! daully
as possible.

o3¢ Lo JBl deglall 5sss ol C
c) Resistance should be as small as AL Lo Jo) dnglall (o5 < =
possible, and capacitance as large 0 Lo S aaddly

as possible. e :
s L o) LaledS e85 1_,;,”@

-

d) Both should be as small as possible.



Concept Check 6.6

In the circuit shown in the figure, the capacitor, C, is initially uncharged. Immediately after
the switch is closed,

--l-"'l-l-_
a) the current flowing through R, is zero.
b) the current flowing through R/, is larger than that éHl R § —
through /5. }
c) the current flowing through /- is larger than that "
through R,. + 17—
wr

d) the current flowing through /A, is the same as that through ~-.

6.6 petslal) 4o yo

- -

e Ry aslal) e @aazl) Lol sl (a
B8zl e oSt Ry aslal) ,ee BBazl) L)) a:.+35==®
?-Hl R — C Ry aslzall e

B8azl) e St RS aglall e Baazl) Lol 5es. (C

S2azl) Slal) Bsluwas Ry aslal) e mbazll Lol 4es. (d



Concept Check 6.7

In the circuit shown in the figure, the switch is closed. After a long time,

a) the current through R, is zero.
b) the current flowing through R, is larger than that through R.. §Rl R; —C

c) the current flowing through R, is larger than that through R..

d) the current flowing through R, is the same as that through R.. +1||':,—

6.7 putlad) das| o
— cabigls dce) 5,48 as . Glie rlall ( JS A ;3 amungl) 3 510 t3

R, Ry ==C Ry pslell e 33azll oo aS) Ry aglal) e zdazl) jLa)l 555 (b
Ry pslall e 3oaall o oS8T Ry aslell e zaazll HLlal) oS, (C

|
+ 1= 'RE F&LEJ*I e Boazl) Lol Bglus R‘I tngl-'il-“ e @dazl) Hlad) LJBS':‘@




6.1 A resistor and a capacitor are connected in series. If a second
idenrtical capacitor is connecred in series in the same circuir, the time
constant for the circuirc will

a) decrease. b) increase. c) stay the same.

(_‘_g, gIIQ:;Jl e Bl L_,L —2iSa Joy 13) ,L_,Jlg:.J'r e oWoge CaiSay pglns 61
a3 ,5lal E:,Iu_a_;J] o) 5l a5 510])
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G.2 A resistor and a capacitor are connected in series. I a second
idenrical resistor is connecred in series in the same circuir, the rime
constant for the circuic will

a) decrease. b)) increase.

Lt_%‘ L_JJIQ:'JI u—l—c L_JSL‘:: L:}u PBLE'—"’ L_L"aé IE‘,!' +E;J]93J] 4,—|—C .;‘:j'.'.‘rLuag_a ;a_..ia“ 9 lia.g.l_::_a 6.2

o Les Mo (cC

c) stay the same.

-

-

~

A3%all Lay g A< da glaal) A A il Ao aglia Jua g dic

el il Aajdér = R C

%

5800l Laesd) colad) Gle lywws 5,030

g - (a

6.3 A circuit consists of a source of emf, a resistor, and a capacitor, all [y iday pgliag &l S0 il sgal) uan g e a8 0.3

connected in series. The capacitor is fully charged. How much current

1 flowing through it
2) i=V/R b) zero ¢) neither (3) nor (b)

by faly lo

e ) 0 il o 0 i e

J.m‘b 1= VR (a



6.4 Which of the following will reduce the time constant in an RC circuir?

a) increasing the dielectric constant of the capacitor
b) adding an addirional 20 m of wire berween the capacivor and the resistor

c) increasing rthe volrtage of the bartrtery
d) adding an addirional resistor in parallel with the firsr resisvor

e) none of the abowve
SRC 3 31> 38 (o)) cola)) Jla. .. L L ) 6.4
i gzlf.sﬂﬂlj A=t 5 a5l 3 (a
aslzalls 23S e 20 M ols alas) Ll asls) (b

o) g a5bL3;
Jo¥) aslal) 2o s5lex)) le Jomso BLs) asgleos adl) @
B LS = S YW e
a i i i )
ﬁMMJ@N\MJM\Jﬁ@}\ﬂ\&D@J&JMﬂﬁQ
a3l il Jidr = R C




6.5 Kirchhotfs Juncrion FRule startes thart

a) the algebraic sum of the currents at any juncrion in a circuir must be zero.

b) the algebraic sum of the porential changes around anvy closed loop
in a circuir must be zero.

c) the current in a circuit with a resistor and a capacitor varies
exponentially with time.

d) the currenrt ar a juncrion is given by the producrt of the resistance
and the capacitance.

e) the rtime for the current developmenrt ar a juncrion is given by the
product of the resistance and the capacitance.

o) sle Slall (ag s .S esld e 6.5

J_:_a_-.a L_-SH'L'-‘-':" Qi%aj}:émg LEI._\._q_r.u._tlJ LE_).li-!' g_qA]‘
q‘:_‘_a_:,_” - Lj':._._ui J:_qj_*i:t 4_':1__'15_43 PQLH D29 Eu_;-p'l_‘i ‘:g le._"._” {C
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6.6 How long will it take, as a mulriple of the time constant, T, for the
capacitor in an RC circuit to be 98% charged?

a) 9T c) 90T e) 0981
b) 0.9T1 d) 4T

o) ol (aclineS RC 5505 3 cadSU) Lyd s (o) acoyd) 5,400 Lo 6.6

a) 91 c) 90T e) 09871

a0 b) 0.971 (9 4r

t=—tin(1 -

)

qmax

t = —tln(1 — 0.98)

t =147t



G677 A capacivor C is initiallyv uncharged. Ar rime ¢ = 0O, the capacivor is
artached rthrough a resisvor K o a batrery. The energy stored in the capacivor
increases, evenrually reaching a value U as r —oo. After a time equal o the

time conscant T — RO, the energy stored in the capacivtor is given by
a) Lire. c) L1 — 1./e)”.
b) Use~. d) (1 — 1/e).

Wnie caiSll o5 . = 0 (sSs Lonie alad) § goomiio e C uiSe 6.7
) mLf;_Jl‘_ng_@_.J s_a_.j_l.'lé:u_,ﬁ'l aalla]) sla s RPB'—"—" JMWs e ayUs Jb
3% sl 2is T—RCu._aJJ'rf._uL..Ll slave By s T —00 cis U ae
S ge 28l 3

2 =2
Uy = @ _ (qm“x(l €r )) a) Ue. @ U1 — 1/e)?.
2C 2C b) U/ée?. d) U1 —1/e).
82
o q%nax(l —¢€ 1)
Up =



.8 Which of the [ollowing has the same unic as the electromortive
force (emif)? )
Tlgwuns 5L ,4S)) asb8ladl 352)) 3as>s5 e goiw L & &) 6.8

; i L= (a
b)) elecrtric porenrtial 2=

<) elecrric field I EPWLE | pRWE 2 @
LSt JL) (C
aoslb,ss)) asuan (d

a) Currentc

d) elecrric power

) none of thhe abowve
‘_'_é,_z_hu L‘F:' :L:—:’” ' (E

6.9 The capacitor in each circuit in the figure is first charged by a 10V iy 0V L sy gyl m JS 385 S 3 gl Sl ot 6.9

battery with no internal resistance. Then, the switch is flipped from position ot Bl A el o) 12 alshs Ly
A'to position B, and the capacitor is discharged through various resistors S g £y B pagl! J) A gl o pliedl ) & daglas oo

For which circuit is the total energy dissipated by the resistor the largest? 8l i adlls uJL-*! f‘.‘!h‘l' 3y giﬂ A Ly e tloglea oy e

A B A B A B A B A B A B
— — —> — — —>
l 100 2 200 2 300 2 100 2 200 02 300 €2
— 2 mF —2mF — 2 mF — 5 mF — 5 mF — 5 mF
+i— +1— += +i=- +|1— +]1—
= . - = . )

@lU = 2 CAV? o) () @



.10 Two resistors, R, — 300 £ and R, — S.00 £, are connected i
series with a barrery arnd an ammmeter, as =

i i =
showwn in the figure. The bartrery supplies P
Vs — S.00 W, and rthe ammetrter has

rthe resistance K, — 1.00 £ WvWhar is the
CLITTEenT rreasuarec] b rhe armmerner?
¥ =, @‘::"

a) O.500 A
B) OS50 A

c) 0889 A +“_
A) 1.00 A e
e) 1.50 A
ZasUa o Mexd) le H3Memse Ry = 5.00 €25 R, = 3.00 €2 .4leslns. 6.10
R ZooUa ) e S Al 3 mmse sa LS Tels
—NN N Rao =— 5xo¥¥) dssglans 2lss . Vo = 8.00 V

S e awamy (o3 L) Asd Le . 1.00 2
a) 0.500 A

R, § &) 0.750 A

0.889 A
II 1.00 A
. e) 150 A
: Vems _ 8.00
l = 0.8894

R, +R; + Ry, '=300+5.00+1.00



6.11 An uncharged capacitor (C = 14.9 uF), a resistor (R = 24.3 k{2), and

a battery (V = 25.7 V) are connected in (C =149 UF) waw yooiva i iSe 6.11
series, as shown in the figure. What is the e Lo ilaie (V= 257 V) baags a,las (R = 243 k) L agluog
charge on the capacitor at t = 0.3621 s t=0.36215 455, Loase catSL gonds Hlame Lo . JS&)) 3 inge 9o LS o))
after the switch is closed? ~ trhall gle
a) 5.48%107° C a) 5.48X10::’ C
b) 7.94%107° C % L P 7oaxi0°C
& ) R —TC ¢ 115x107° C
c) 1.15%-107° C d) 1.66x107* C
d) 1.66x107" C | @2.42)(10-4 C
+ 11—

e) 242x107" C v

. I=RC=24.3x103%x14.9%x10°° = 0.3621s

Amax — CVemf = 14.9 x 10_6 X 25.7 = 3.83 % 10—4- C

—t —-0.3621
Aie) = qmax(l — e T) = 3.83 X 10_4(1 —e03621 ) =2.42x107%C



6. 12 Kirchhoff's Loop Rule stares thart

a) the algebraic sum of the currents around a complete circuirc loop
must be zero.

b)) the resistances around a complete circuit loop must surm o Zero.
c) the sources of emf around a complete circuir loop mMust suMm O Zero.

d) the sum of the porenrtial differences around a complere circuic
loop must be greater thhan zero.

e) the porenrtial differences around a complere circuitr loop must surm
Lo Zero.

O e gl (Bg i S el o 6.12

5,505 dnl> Js> lall s34 gsedt) (a

Jieo solun o) oo dlelS

e gslun o) iz alolS 350y aznls Jo=> hleslzl) gsemn (b

o dlelS 53 305 dmls> Jo=> aob,aS)) dadlad) 3gall s5lemns ggems (C

N solew o)

s e S 555 o) e alelS 330> dnls Js> agd) 35,9 gsem. (d
Jieos solaw O) e dlelS 350> dnls Je> agd) 35,2 £soemo @



GB.13 Which of the following starements are true?

1. An ideal ammetrer should have infinicve resistance.
2. An ideal ammerer shoould have zero resistance.

3. An ideal voltmerer should hawve infinivte resistance.
4_ An ideal voltmerer should hawve zero resistance.

a) 1 and S o - i )
b) Z and 4 : adid) SIslad) o (S 6.13

<) 2 and 3 LaslesY JEL) o) deglie 5855 o) e -1
A) 1 and 4 - . <

Vi JLEL) o¥) deslae 0S5 o) cmn 2

Lablgs YW (JEL) aisndgal) deglaes eSS o) e 3

Vimes S Lieilon)) deslme 5855 o) e 4

3_9 1 (a

4, 2 (b

3, 2(©

4,1 (d
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Which of the following statements Is correct about the magnet shown in the figure?
edsal A alhll ulabidl (ads e esaa 40U ) jlal) (e 6l

X represents North pole and Y represents South pole

q.uhl‘ akaal '*1J1‘.3YJL_51L&1 calaall (Bt X

W = X represents South pole and Y represents North pole
& . 2 Sladll Q) B8 Y 5 ol Cdasl) Jis X 2

X represents North pole and Y represents North pole

el Qladll Jis Y5 el Culasl) Jis X 3

X represents South pole and Y represents South pole

sl Gl B Y 5 osiall bl i X 4
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(T) uinlabid] Jiab! B Fp=4qv xXB

U § B gt 8 yguaall daghydl 6 Fp = qUB sin @
E_:J_s.u:t d_,_'w-d:'n_g —ZEM ot (3 5;_91! d._m.:_lau_ ’ L._LU 59.7:_” J'F_ﬁm -

-

sedaliill 81 28,0 Jlaze Lo . 3.00X107° N 54 v = 1.00-10° m/s
Spaad) 45,5 ol] Lo dysges]]

_ -5
A-B =938 x107°T C-B=938x%x1073T
B-B =738x10""T D- B = 9.38 % 10-1T
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rbilite Jlaa A & ot Aad o 5 55l 5 gilf alad) aaal
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