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Explain the characteristics of a series circuit. As mentioned in textbook
W55 508 iy 3 33 3 ) Ay s Sy Jxople 1 Jna ae
2 Solve problems to find the current, voltages and resistances in a series clrr:lt. ! o l,.."s"?;::n:n:“::;” »
4 SN Cgta e gl ARy Cha gl el )0 6 IS gl (g S B i3 pakiey 205 88
Use the voltage divider circuit as a series circuit to calculate resi es und voltage drop across the components. Examples 2 ~
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POTENTIAL DIFFERENCE IN A SERIES CIRCUIT Two resistors, 47 (2 and 82 (),
are connected in series across a 45 V battery.

3. What is the current in the circuit?
b. What s the potential difference across each resistor?

¢. If you replace the 47 Q resistor with a 39 Q resistor, will the current increase,
decrease, or remain the same?

d. What is the new potential difference across the 82 () resistor?

82 ()5 47 O jlsslis GHgd) G003 8 Sgand! 3,

A5V 1Y ) 3,8 ey s g Ji le glilags

8000 3L LS L) e L .8

Saaglan JS ;e 3yl 32 L D

L) s Jg 39 Q daglass 47 Q anglad) Sdacl 15) €
t9a LS Jhacs ol yaics o

82 0 dagled) e wasdl syl 340 L

2

45. A series circuit has two voltage drops: 5.50 V and
690 V. What is the supply voltage?

laglel) agb! g3 i calS 5] Jl e daga i 45
$yuall sgo 3,313 690V 3550V i ssgoyl
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49. Ammeter 1 in Figure 18 reads 0.20 A. 020A iz 3 ghs 18 g Suall 49

: ; -
a. What is the total resistance of the circuit 6 g Z3S) auga) .8

b. What is the potential difference across the battery! o Ll 1S soodl 3.3 b
¢. How much power is delivered to the 22 (2 resistor! A

d. How much power is supplied by the battery?

220 e 2 gl Lk 2035000 Y o €
‘ag)Lu' Ny 5))LA.” 5)-,\&” )'-\-.M Ldnd

220
&)
-:
i 150
(A
&)
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50. Ammeter 2 in Figure 18 reads 0.50 A.
a. Find the potential difference across the 22 {1 resistor.
b. Find the potential difference across the 15 {2 resistor.
¢. Find the potential difference across the battery.

050 Ade a3 las 18 Yl 22 231 .50
22 lyzaglin () dagladll gl 3,8 5.8
15 Lzaglis 2aglan b 2yl 3,0 1>5).b
o)) joadt syt 35 i€

B—
220

I+

150

@

5

VOLTAGE DIVIDER A 9.0 V battery and two resistors, 390 Q) and 470 0, are comnected s
8 voitage divider. What is the potential difference across the 470 () resistor?

470 () Lyl e gl

oSies mlla (he Ugusti ¥
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What is the reading of ’_@—l
the ammeter A? @ L AAA

SA yisoll 8clys o Lo

350
'_.;im.ov 150 %
0.20 A 3.50 4
5.00 A 50.0 A
7
What is the reading of |—®—| Vi yisailgdll 8chyd Lo
the voltmeter V;? A)— N\

Based on the figure
below, which

tLl'IJLu.“ L__Fi u‘u‘;i M Lﬂ"

Phdaaa agdlll
statement is true?
Ve W Va2 =V
Va >V V2 =0
fSites il (e L gl Y 5 Al 58 sk 3L
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Compared with the
potential drop across the10
) resistor shown in the
diagram, the potential drop
across the 5 () resistor is

10 Q  aslaall yie 2eall 348 05S
50 asliall jue agall 58 4 Jlis

Caaall Colaal day )
Ciaill 2gall Ll
In the circuit shown below, D daa sall 50 8
voltmeter V2 reads 80 V. S V2 yinail gill 561 j3 cilS 1)
What is the reading of 80V
voltmeter V2? T TR ¢ V1 il sill 56l 5 s Lo
20V 40V
80V 160V

What is the current in the
circuit ?

= 20 VvV

¢ 5l & el il ke b

0.504

1.0A

2.0A

10 A

oSie.s mlla (o U gasti Y
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12
Which of the following is @ @ Caliaall ds o 4000 il jlal) 6
true if the two light bulbs? Ls L ¢ Ao gall 3 0000 3
1l
il
L=hL=I AV, = AV, = AV L=hL=I AV, + AV, = AV
11+12=] AV1=AV2=AV 11+12=I AVl'[‘AVz:AV
P50 D Lo i iy
L 19 B i paltead £ 2y 435 44(4) Baagh oy i
3 Calculate the equivalent resistance and the total current passing through a series circuit Unit 4 Assessment- 43,44 »
Calculate the equivalent resistance of a parallel circuit
AL Gl el G ) L 0985 (A Aty g0 il gl D gl il gs
D s sl BN el gd
Sl g 5 -1
Vemf ;: R, R, ORI Te
Sl gl (38 -2
AV = ﬂVI: Asz AV;;
S LS g sy SV A gliall -3
R j..n_,L'Ml'n -4
R.. = i i i -1
(& "R R
daglia jiaal e jheal AL dagliall -5
13
43. Calculate the equivalent resistance of these series | . Jiz)l Le aluagll claglial) 23181 daglel) o) 43
connected resistors: 680 €2, 11 k), and 11 k(. 680 Q, 11k, 5 11kQ
fSites il (e L gl Y 7 Al 58 sk 3L
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14
44. Calculate the equivalent resistance of these parallel- | . gjlyl Lo alagll cilaglaal) 23S daglel) ). 44
connected resistors: 680 €2, 1.1 k{2, and 10.2 k(). 680 ©, 1.1k(2, 4 10.2 k(2
15
which of the following is 75 > se) il dspaa 4000 &l Hlall 6l
true about ammeter $ A2 sy A1 sised)
reading A:, Az? vV T 10 5
Al = Az Al > Az
16
Which of the following is « dapnaa 40D &l el
true if the two light &) § Ao gall 300l 3 Cpalicaall
bulbs? i )
L=h=1 AV =AV,=AV Lh=hL=I AV, + AV, = AV
]1+]2=] AV1=AV2=AV ]1+12=1 AV1+AV2=AV
1.7
Which is the equivalent l 30l L5l 4o laall lata Lo
resistance of the circuit = FZeen "Suea FSaon € danm pall
shown ? T
1 1.002
Eﬂ
1.50 1902
fSites il (e L gl Y 8 Al 58 sk 3L
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18
What is the reading of AD— A3 ¢ AT siaY sl ji lata L
ammeter A1? :q;__ w0 220 -
14 154
12 A 154
19
What is the reading of @AD)— —(A3 ¢ A3 sisYl el i jlaia Ls
ammeter A3? i I8
= 40 20 20
1A 6A
12 A 15A

AU Bia. (- yy gy g 1 gt ] ) b S

5 Al Jda, (¢ g3y Aday sy o gt 8! Al ol BaslB S5 ol by s 89
State Kirchhoff"s loop rule and relate it to the conservation of energy. As mentioned in textbook %
State Kirchhofl's junction rule and relate it to the conservation of charge.

TN T

6 A g i sall e i g ) A gl BaelE s As mentioned in textbook 90

Apply Kirchhoff's junction rule to electric circuits. Section 2 review » 2adll dagl 0 98
30
oSiles mlla o U gasti Y 9 Ay 5 i glad 3L
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ilayl sacld
Adaid

$sbes Ay sie ATA0aY Ll <) S LN £ sana
ARl yudi Cpa da A0 S SN £ gana

"

Adlal) acld
Bia (158 o dia
43Ul
£ 5aa (5 shems 5513 (B agadl (B 3aL 5N £ sana
A0l el b agall B Galidiy

Bl s 5} e agad) 3R 5l £ sanall

L <

E:

1
I+

|

Rz

20
30. Cumrent If kyis 17 Aand his 11A, whatis the current | 3sb o Ld h=12A 3 =18 A5 15| ;L0 .30
through bulb 2? 2 tload! b LI L
® :

2l

32. Battery Voltage A voltmeter connected across bulb 2
measures 3.8 V, and a voltmeter connected across
bulb 3 measures 4.2 V. What is the potential differ-
ence across the battery?

b o elsnll s oy v &jUad! agar .32
A pulsd Jog xicy 38V éil ) cilS 2 rluad)
sl 3, 90 o A2V Guzs 3 tluad) 3k o
)l e

oSiles mlla o U gasti Y
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22

IfI;=5.00Aand I, =2.00 R; : ol Caale 1)
A, what is the value L= 5.004 I, = 2.004
; I =05 '
of [5? _T_ I2| R: l;l Rs ¢ 13 g_)b)‘g\ Jl,_\:\“ J\.\L s
2.504 3.004
7.00 4 10.04
23
IfVi=15VandV.=5V, R s ol Caale 1)
what is the value of V3? l "LV: V,=15V,V, =5V
t h X
T I,l Rz I;l Rs ¢ V3 g_,_';b)eﬂ| _\e_.;.“ é)s _)\.\L\ L
3V 5V
10V 20V
Ja S gy ) 5503 iy D Ay s
7 | Define a short circuit and describe its effects. As mentioned in textbook 921

Al aS)) Slgal) dadws dsles lgalS asl,4S)) Slgad) alaledy ) puuaied) Joss
B a5l e 3ea) Bae Jids e pin a3 3505 B 15 Jes Bigas s s
B0 inss .38l 3342 F) asd U8 1ad 540 Cagas aie o) awa b))
al,eS)) 35ua Y (sS Losse . Aplal) dnnsis daglas 8,305 o355 L SREDS

o0 IS dagladdl jaasy Jiii Ols) sles JSO g5ledl) e alsge adi)
ades ) a8l HLad) 1ia gags a3 . e HL) HLa)) ayjg abL ,aS)) 550000
540 Ggam b Lisre 25k ,o S0 LS ALl 85L1 yual 251 2)),> a3l

aise Jlak) s o) &3

330l daglia 0 985 Laaie LGN 3ol B ALl 3045 1 eadll 350
¢ i
pSiles mla (e Liguas 11 A 58 i plad 5L
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Describe a combined series-parallel circuit.

A ) Ay g 5 pa gy P EPT L

As mentioned in textbook 93

e g )l sill g A sl e 5 jgal) L Jua gi Al 4l 5S35 3l 4S jall 3 00l

S R.
! 2 !
— 60V 2 250 3

Ry
150

24

Which of the following bulbs are
connected in series?

¢ sl e

25

What is the circuit in which there
is more than one path for the current?

Oe S il L 05 5030 o (3o
?.\;‘J JLuu

Series circuit
sl 30

Parallel circuit
@) sl 5

Open circuit
ds gidall 400 o<l 3 ylall

insulating circuit
Al 3ladl Al 5eSU 5 ol

oSies i (he Ui gusli Y 12

Aty 3 i 3
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26

How is all AAA Ologlanll grom> Juogi pi wausS
resistors connected in é % % Tdsuidl

the figure?

Wy paraiel In series
S e s e
Combination of series and parallel No resistors are shown in the figure
4_)\_,31\‘,%11,:\1\‘_,1;&45)‘5)3\; ds‘i]\gs&’_ﬂa‘,\.u-\a‘,gy

Maga S Al S G el g gl gl Gadead S
9 Ay 5 Sl gl y a1 5 54V el Jpa sl Saay A Ay s 08
State the properties of voltmeters and ammeters, in terms of their resistance, As mentioned in textbook "
Identify the correct placements of ammeters and voltmeters in electric circuits
Eme 55 rrr—
Oailall G agad) (38 @ s LAl (uld Ak ol
s S Sl e Bl (A Jaua g3l
1aa 3 s 122 3 yiua el dalia
o BomS Al dia g Aty (S B e da gliay Alia 55 AT el s i
g s
0.01-02 A M‘ e
P&):r ~|=
10.00 1
;' 20V Ry =
- 0.00
00112+ %000 11 +%000 0N
=200102
pSile s mlla (ga L guaii ¥ 13 Al 3 o gl 3L
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I8 A e gl y ) 3y Ay o) Y Jheaa Ja Example 3 25 88
16 | Solve problems to find the current, voltages and resistances in a parallel circuit. Chd Assessment -59
59 « 4 5aa gllony i 99

27

EQUIVALENT RESISTANCE AND CURRENT IN A PARALLEL CIRCUIT Three resistors,
60.0 0,300 Q, and 20.0 Q, are connected in parallel across a 90.0 V battery.

3. Find the current through each branch of the circuit.
b. Find the equivalent resistance of the circuit.
¢. Find the current through the battery.

2000530004 6000 byl 23 314 8308 I Jhdly LISY! Daglag)
T 00V bl o g e g

Al g e gt IS 3 U0 ) oy
33l 208! aagad) 15 b
gl s ) L sy €

L A

0.0V

30.0 2000

28

59. For Figure 22, the battery develops 110 V.
a. Which resistor is the hottest?
b. Which resistor is the coolest?
¢. What will ammeter 1 read?
d. What will ammeter 2 read?
e. What will ammeter 3 read?
f. What will ammeter 4 read?

L g 30 alad) i 22 JSLIL Glas Las .59
v
%0, el lagladl go i .8
%), J3l claglaa oo gD
103 2V Lagdid o e ) 368l La €
€2 03 a¥) Ll of o 1 52 Lo
%3 35 ead) Lol of g U1 23l Lo @
14 03 aea¥) Lagdid ol o ) 3l Lo f

—:
=V
[ 20.0 2 50.0 0 10.0Q
(A
&)
Sile s mlla (e liguaii ¥ 14 Al 3 Lo ghai sl
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A ey 6 A gl nay Example 4 Jos [T]
17 A Ay 8 5 ks gl S Bl Ay 0 6y Ll iy S AL ke y gl 8 ceny

Calculate the equivalent resistance of combined series-parallel circuits.
Calculate the voltage, current, and power dissipation for any resistor in a combined series-parallel circuit.

Ch4 Assessment -73 T8
TRITI « 4 Bda g a0 100

29

SERIES ARALLEL CRCUIT A v ryer it esistarce of 20 D andalampitha. | o e 129 gty 200 s 14 ding A Ll g1 gl
resstance of (25 () ar comnected i paralel 03 25V soutce through a150 Qresistor | 6 A Al s oy 10 € e s Jd e s Jpoe 15V s i
in seris. Find the curent trough the lamp when the hai dryer s on el s i s plad

30
73, Refer to Figure 23 and assume that all the resistors are | <laglal) gaes &b of o) 2891 o 23 J-'i-:l-!' J) il .73
30.0 €. Find the equivalent resistance. f23lS1) doglel) 1541300 2
L
m— )‘2 !3
pSiled s (e U gauai 15

A 3 L

12 general Page 15




31
18. Ranking Task Consider the resistors in the circuit in et 331§ olaglall s S 13) pld] i i 78
Figure 24. Rank them from least to greatest specifically | Gty oall § bl L3, posi; 24 JS! o S
indicating any ties, using the following criteria: ! ulal
a. the current through each polis J9 Ll 23 .8
b. the potential difference across each i IS b G sl 3,8 b
2509
000§ 1000
i
-5
2000 4009
pSites mlla (e Uguii ¥ 16 Ay 58 o ghai 38
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sl 3 (30 305 ) 5 e Al €y
Al 0 3 A 10 1 iy ) il Ay 15l b g el o i €
Explain how fuses, circuit breakers and ground-fault interrupters protect electric circuits and make them safe to operate.
Explain the importance of a voltage-divider circuit to achieve a desired potential difference.
Describe the nrincinle and warkine of a <simnle electric motar and the enerov canversions that occur.

S s

As mentioned in texthook -2

. ‘

19

k¥l 3 3¢
b ysua § yilal) da glia (0685 Ladic L) B0 b ALila Bl ) + sl il
o Alal g Jadl die sy il
()53 o Jana ) ) B0 213 35 g AUl o glial) S 5]
Al A 4y ) ja Ailh w5 ) a0 ) A Sal 3l o3
sl Sl 3 ) ) 5 yila Cuaadd NS A jlad) Balal)

S Gl S Jad Johal) 5 ppucd Ay jli Ak il

' WD Alall S L jay Ladie jguali Y

5 ill) adald

z samall aadl LN G glady Laie duily g0 3 il i o Jaay I 7 Uds

JSAl A olaly 3 3 Jansi Ja
¢ Jaliall

sldsa
720 W pie
120V S
oSile.s allia (pa i gusii Y 17 4 5 i kel 3L
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What is the equivalent AR dogliall (& Lo
resistance of all - L P Ae oz dislSall
resistors in the = Ban z WER % 8yl o Dlogliall
following circuit? Sadl au5b g3l
What is the electric wolygSdl Ll Hlads Lo
current in the § 8pladl o Hladl

following circuit?

What is the current through
R1?

¢ R1 asiall JMa Uil ke L

What is the total currentin
the circuit ?

¢ 50l i Jladl SISH el ke L

oSiles b (e U gusii Y 18 A0 5 gkl 3L
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34
1- Calculate the Lagiall ) -1
equivalent e 5 _plall )
resistance of the
circuit. U ) ) 2
2- Calculate the sl 8 lall
total current in
the circuit.
35
1- Calculate the i slial) sl -1
equivalent Ri =200  R:=4.00 5yl 25l
resistance of the
circuit. Ry =100 Rs=3.00
S L ) -2
2- Calculate the s slall 3 Ll
total current in
the circuit. oy =1nv
Siles mlla (ga U guaii Y 19 A0 5 i gl 3L
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10 Describe the properties of magnets. el s As m:::n‘il‘i:l:lbmk v
s ladad uadalinadl Gadad die Jladll ) 4sdy 0 N Sl Gl
5o Widad Gudalinall Galed die igiad) )l asdy 1 S o giadl Gl >
Opposite Poles Attract
- = - = dlati dalidal CUadll s dglind) syl v/
Same Poles Repel
N ==
- 3 jia ponhline b a0 Y v/
s N "
s Ni's N oo ) e s gl anhall Gullinel s culiieldl v/

36
Which of the following is not a magnetic ¢ ublinall 406 e Cand 20N o) gall (o g
material?
Iron Nickel
2aall Jsall
Cobalt Silver
iy 1) il
37
What happens if you cut a magnet in half? fopiaal ) pulaline adad die Ciaay 1Nl
It becomes demagnetized You get two magnets
N Olans Jaullize (S5
You get monopoles You get a separate south pole and a
8a_jta L] ) S separate north pole
38
,:s;zﬁ;;:;l}egsis magnet will south pole of L;_,}_,‘;_“ akadll o aakalizal @J.u_\l aladl)
' DAl pulaliaal
Attract Destroy
e e
Ignore Repel
Jalaiy Al
pSites mlla (e Uguii ¥ 20 Ay 58 o ghai 38
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Where is the north pole? ¢ el akaall )
1 2
3 4
" AL A0 31 gl gl oy Ll 3 i AR (2 I 1y s 108
Describe magnetic ds ins and relate them to the magnetic properties of ferromagnetic materials. As mentioned in textbook
pblinal B

LAY 4 ) gl 5 el A e de gaae (@l
q-"‘:'LL“"JL""‘PJ?Lm

o gde JSG A5 je pblinadl 4 e o gall i 4 S

(Akiias j2)

AN bl Jladl ol i b il Cilsi (guasholine Jlaa 32y S
i oY) b prsnal

Jae 353 5 (A Lnslalinall 36 Ale 30l (i Ne e-"bu-'a'-kl-'ﬁ‘
Lila Uakilina

e Gkl b gidl i adly dual 53 ulalinall Siiy

pSiles mlla e Liguas ¥ 21 Ay 3 L gkl 56
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12 A B U ay R LU TR

Define magnetic flk. As mentioned in textbook e

el Sl g el
oerhalinall o giall Caladll ) Malll Cladll (e 4a puplaliaall 7 A -1

aliall MLl il 1) gial alail (e 45 (purlaliall Ja1s -2

= 3 (e ol Doy gl yal) Aalae lils 55 -3
§——

alis Y -4

:\LA}_J\ 3yl e\.‘..):\.uL:l Jaall slas) a5 (Sas -5

(hlinal) Jlaall 50 C) § Jaghdll G ddlual) ClB LalS -6

bshill Je s35ae mhan pe a8 A cnhliaed) Jaall b shd sae ﬁw\ Gadadll

oulalinall Gl sie dad sl aklinal Gixll ) S

Which statement
is wrong about
magnetic flux?

T @il ohusll ge gl
7| @eadl oz Ly dibls
ZAMNSSZZ 10NN
The magnetic flux increase when the magnetic field increases
(uhaliaall Jlaall 3% ol Jb daliaall g8a3ll a1a 3
The magnetic flux decrease when the magnetic field decreases
bl Jlaall 50 Glalyy aalalin) 3830 Jiy
The magnetic flux is most concentrated at magnetic poles
pboliaall ladl e ST Kty uslalinall 38l 55
The magnetic flux is most concentrated at the center of the magnet

oo liandl 3550 § ST Sy bzl Ghaill 357

pSike3 el (3o Ui g ¥ 22 gy 3 i gl 5L
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41
Which of the figures below correctly show the LT T 5 T8 I \ | et K% el
direction of the magnetic field lines around a A ’ ! "w)l C ""_. ¢
permanent magnet? ¢ ?-“4 g)“.-.‘LL“ dﬁ
Figure 1 Figure 2
Figure 3 Figure 4
AT el g sy 315 gy L 15 e Tl g ) ) i o h 0k
13 | Draw the magnetic field lines around a loop of current-carrying wire and apply the right-hand rule to indicate the A icntioned fis sekibesk 12
direction.

A5y s g 3 oS gy 0 S
)1....\3.“ o\;ﬁ‘é&hﬁa&ﬁhd@dﬁ

M
Bl e S5 5 e i
@/ / .
!
VR [ e Jles JL) ol
G chnel pmtiin Jina 98l polian ot elatial)
Sy el 5o gt 23 Ay b i gl 516
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42

How can you determine

the direction of the
magnetic field around a
current-carrying wire by
using the Right-Hand Rule?

. R g T T
Right-Hand Rule

The thumb points in the direction of the conventional current, and the fingers will point in

(aaalinal) Jlaall olal ) ad) ailial jadiy  aStaa¥) lall sladl 1 Alea¥)

Sendadl ol 3acls plaziwl

uubligall Jlxall ol
Uil ol by bouzal

the direction of the magnetic field.

The thumb points in the direction of the magnetic field, and the fingers will point in the

>l slasl ol adlal iy pasdalinall Jlaall slad) I alea¥) ud

direction of the conventio

nal current.

The thumb points in the opposite direction of the conventional current, and the fingers will
point in the direction of the magnetic field.

arbalinall Jlaall sladl I ad) ailal 5ady aDUanal) Ll slat) ey Ale V1 sy

The index finger points in the direction of the conventional current, and the fingers will
point in the direction of the magnetic field.
(ubalinal) Jlaall ladl ) o) ailial jaiiy aStacal) lall sladl ) 4l juds

oSiles mlla o U gasti Y

24

A 3 L
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How could the magnetic
field in the figure be

described?

Joall Ciay (Sar S
¢USal 3 aslaliadl

Point away from the wire

Gl e s 42

Point toward the wire

Sl gas daty

Perpendicular to that wire

Sl Jl:. g’_g.}".a:-

Are parallel with the wire.

Sl 5lge

44

The current in a wire is coming straight
out of the page in the figure . Which of
the diagrams represent the magnetic
field that the current generates.

d.l:.gg),.d:— DA e Sl Jiad) dS..:Jic_h,_.J
.EJ\A'.HJSMI
¢ ALl Jga pulalindl Jladl do glad e 3 aas y 5

O

i

45
What i v v . 13 O . 0 "
atis the direction of the magnetic g ¢ P kil die | panlalina) Jodl ol L
field at point P?
== J
Ol Dbl
il zJa iaaall Jabs
46

Which of the following is/are true regarding the
magnetic field around a long current-carrying wire?
I. The magnetic field strength increases as the
current increases

II. When the current is reversed, the magnetic

field is also reversed

I11. The magnetic field strength decreases as the
distance from the wire decreases

54 ey el

o) 3 saly 3 L_5-.n:.\l:-'l..'w.i-..n.'l'- Jaall alay I
Dl il 13) pulalinall Jaall olat) pSaty 11
Gl g ) 8 LS Jo cndalinall Jaall ITT

I only

II only

111 only

I and I only

oSiles mlla o U gasti Y

25

A 3 L
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14

plah 2aag g Ly 48 1540 Jany il g g AL sl Sl s gladh e A sy s
Draw the magnetic field lines inside and around a solenoid carrying current and identify its poles.

As mentioned in textbook m

What does the structure in
the figure represent?

£0SaN b aveadll (Jiay 1ile

Loop conductor Solenoid
A il 3! cale

Electric insulator battery

S Jle ey

Which point indicates
the magnetic north
pole in the solenoid
shown in the figure?

wihill o yuds dhids sl
@9 guublizall (Lol
2o gall gl Calall

¢ Jsudly

A

B

€

D

oSies mlla (o U gasli Y
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o

oL

i 3 il
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Where is the north pole?

g Aladll cakall

1 2
3 4
What is the direction of the dals uublinall Juaall slail Le
magnetic field inside the loops? ¢ calall
into the page out of the page
sl Jal dasall 2 s
To the right To the left
Ol Dl
& 0 ol 40 yang qpogiaall e 335 o S50 D o) g A i) gy s b3 -
Describe an electromagnet, the factors affecting its strength, and its advantages over a permanent magnet, As mentioned in textbook
QJ,SJA MH{—)X“— Aahgqﬂ\ Ja\)a.“
(a.e..\)j: :\3)5) . ‘)\7_1:\.“ [N —1
eSOl 3as Gl ) LalS Jlaall a3
(:\_p)la adle) o) 2ae -2
S ye Ly yi8) LIS Jlaall ala )
alall s -3
( s 1\5):.) calall Joha -4
calall Jola (J8 LalS Jlaadl ala 3
Sile s mlla (e liguaii ¥ 27 Al 5 gl 3
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How can you increase the strength
of the magnetic field in a solenoid?

calo 8 ushaliaal) Jlal) 308 50l ) liSay as
? il

Increase the temperature of solenoid
Al el 3 ) e dn el

Increase the current in the solenoid
sl alall 3 S0 eI Ll sad saly )

Increase the space between the loops
Glalll o sl 304 )

Decrease the current in the solenoid
Al Calal) 8l 56Ul sad Julis

5

How is a temporary magnet different from
a permanent magnet?

g pal) Gubalina)y ailall Gublind) ¢ CERY) L

A temporary magnet's domains do not align with one another, but a permanent magnet's do.
Alall udaliaall 8 5 ) 45 LS Lgadans ae i ) i) CiUal g ) 45 Y

A temporary magnet is made from a different

?:IL\.“ u.n._.ILLLﬂ.n.“ J; \.‘.c,.luk\;gsé\.‘ J.n t,.\...a.a \;\5‘)‘“ w.]a\au.“

type of material than a permanent magnet.

A temporary magnet has a weaker magnetic field than a permanent magnet.

Adall el ) e Coraal uardaline Jlae 4l gl julaliadl)

A temporary magnet can be turned on and off, but a permanent magnet cannot.

Al urdaliaal e Glld S0 Y S0 Ay 5 gl alalina) Jaa (S

18 Apply the right-hand rule to find the direction of the force on a current-carrying

s Jann € 3 ga 3 I Ay g s 6 a0 5 ) ol a1 500 ey
e gl Jona B Uiy S 15 Jang s (on pions o 3 0§ gal) 5580 laha qass(F = [LBsin()) Rtas) sy

Example 1 J
Applications 21,23 Syl

wire placed in an external magnetic
713 T0-5 580 a5k

field.
Apply the equation F = ILBsIn(8) to calculate the magnitude of the force on a straight segment of a current-carrying wire ChS Assessment 70, 71 126
placed in a uniform magnetic field.
Dl o Jod 0 ok o) il | 0 |
|
I | |
T PPN el
- F = ILB sin@
| | S Bl abomad| v
i el
¥ : v
g S (N) ol 3l F

ASile s mlla (ge U guai Y 28

(A) gy hud! [
(m) Juagd! Jola L
(T) guanlaliid| Jiad!| B
I § B pmi 5y9uaall duglydl 0

EBTEPTE
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CALCULATE THE STRENGTH OF A MAGNETIC FIELD A straight wire carrying a
5.0 A current is in a uniform magnetic field oriented at right angles to the
wire. When 0.10 m of the wire is in the field, the force on the wire is 0.20 N.
What is the strength of the magnetic field (B)?
Jios 2 5.0 A gt s oo pitss s (puandoliin Jlons 80l !
tasgal) ALl Jobo (9% Lavie Ll e g3gec olails plazia uudaliis
Jlonall 50t s o5 .0.20 N Ll le sgal) 33 .0.10 M bglua Joal) 3
(B) jusloliil)

54
23. How much current would be required to produce a force of 0.38 N on a
10.0 cm length of wire at right angles to a 0.49 T field?
Il e s39ec 10.0 cM Jokas cll Lle 0.38 N als 358 zlo¥ wslhadd) ;L)) jlane L .23
' $0.49 T olune ualiis

pSiles mla (e Liguas 29 A 58 i plad 5L
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70. A current-carrying wire is placed between the poles
of a magnet, as shown in Figure 31. What is the direc

tion of the force on the wire?

o LS Guabalii udad o L5 ey el g 70
el Lo s9a)) olol Lo 31 JSEJ) i

& N\
/
\
31 gl
\ J/
56

A wire 0.50 m long is carrying a
current of 8.0 A is at right angels to a

54 a9 0.50 m 4dgh dlla Jillall JS) uda
o ka (nhiliia Jlaa o alais 8,0A 4dad (Al S
0.40T

----------------------------------------------------------------------------------------------------------------------

Al A 3 i gal) duushlital) 3 g8l jlika i)

0.40 T magnetic field
Aiial) (P S oa Jlomed!
X X i X X X
X X X X X
X X X X X
X X X X X
X X X X X
oSiles i (g Uiguati Y

30

4 3 iyl 30
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(el gladkh 5ol y Jo UG Cun (5a) bty (oa (gl Cppemaliin B (i ) Dol (ppundiin o 0 26 150 A Al 5 gl g gy A a5 LS
Describe the forces that occur when like or unlike poles of two permanent magnelts are h‘oughl close together (in terms

1o
of the interaction Between the magnetic fields and the orientation of the magnetic field lines). As mentioned in texthhok

- -
EAAN SN
- r
s L |
o AR ) : R ] d‘ -
- « - N
oSiles mlla (ga U gusii Y 31 A8 58 o shad 5L
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s Joa b 80 G g ppy 6 5 i3l 5 00l ik s (F = quBSIn(0)) e oy
i S A ady (a5 0l g1 el a2 Gl ey 26 Skt 2 Je
Apply the equation F = quBsin(8) to calculate the magnitude of the force acting on a charged particle moving in a Example2, Exercise 26 120

magnetic field.

Apply the right-hand rule to determine the direction of the force acting on a ¢

harged particle moving in a magnetic field.

i o s o sl e | 3 i

|
| i !
olaudl ek v bl sladd)
— b e v F = quB siné
| | S 5l ikl
. (N) sl 391 F
(€) by ddaeiad| q
o : (M/5) et | & gt V
Ep——r
v § B i 0y9u@all daglyll 6
58

 FORCE ON A CHARGED PARTICLE IN A MAGNETIC FIELD A beam of electrons trav- |
els at 3.0x10% m/s through a uniform magnetic field of 4.0x1072 T at right
angles to the field. How strong is the force acting on each electron?

by 2SIY) e glad u..u..bl...u Jbowe u" (9t i (e & 430! 3 gad)
Llos 40X1072 T by platis uudsliin Jlone see 3.0X10° M/S ae sy oy
Tus ) S e S5 ) 852l olaily Hlaze Lo Jlned) e aald

S o @
N @ eB
@ @ @

oSiles s (ga Uiguai Y 32 Ay 3 skl 38
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26. What are the magnitude and direction of the force acting on the proton

shown in Figure 20?

020 Sl 3 alall ggig ) oLe 5 550l a5l oladly i Lo

X X

Proton v =4.0x10" m/s

X X

oSies mlla (o U gasli Y

33

A 8
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202436 Juadll ple 12 sbndll S J>

Friday, 1 March 2024 00:28

2024 AU Jadl) ale pde AU Ciall gLl 3ale JSa

1 S pakad £y s by s &
Explain the characteristics of a series circuit. As mentioned in textbook
2 SPRREIRS o clashady 00 sy AN g oot Sy 45:9l;omf:rs:-rnﬁ -
Solve problems to find the current, voltages and resistances in a series circuit, Unit 4 Assessment- 45,4950
4 S Gigta e gl el y e el cheaad 1193 5 0008 agadl s Jae B3 pakiny 208 .
Use the voltage divider circuit as a series circuit to calculate resistances and voltage drop across the componvinis. Examples 2 =

N )3;\1:9)’0 <V) A R gl iy s h AN A g gl gl g _>;LS‘_';_Q‘)°
, CA ( P\) L s 3503 el gh V-
‘/ \’rml

4y gludia il 30 -1 B

'=’|='z:l-_;

) @A g -2 Rk>22_ _}3
Vems = AVy + AV + 4V
- Il = Iz
5 34 g8 S g .3
A\ = Az = AB J S gall £ pana (5 ghasd AL A gliall -4 A\l)> AVZ

Req =Ry + Ry + Ry

Aaglia s e i A da il -5

P (s
A Ml aga (38 (a JBl g (@)l gliad Ladie padiny)

— r e

Sied mla (o U gl Y 1 Al 5 gl 3L
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POTENTIALDIFFERENCE N A SERIES CRCUI Two resistors, 47 0.and 820, 820 47 D sltae Mgl 3515 b dgadl 3,0
are connected in series across 45 V battery. AV s2d) 32 2l P 00 Jsd) e gliloga

S350 3 L) SLeS L) laae L @
Saaglas JS ;e 3yl 32 L WD
A e Jé-'”l'w 47 O daglad) Sdacal 13) L€

a. What is the current in the circuit?
b. What is the potential difference across each resistor?
¢. If you replace the 47 Q resistor with a 39 Q resistor, will the current increase,

Soa LS Jhaow ol jaziow
decrease, or remain the same? hj _\_;Jl :PJ' - C p
d. What is the new potential difference across the 82 Q resistor? fit
/N = 45N

@ I: éli\“&:_i-o—gl;}\

Reg 4T gz

B AV, :IR1 /N, =025 x HF =16-5V

Ao =IR,  AVe=o-35x82=28 1Y

AV = Der 1R ANz A5 x82 260V

R+ Re 394+ 32
2
45. A series circuit has two voltage drops: 5.50 V and| wleglael) sy g 2 63 <lS 1] Jill le dlaga 33 45
690 V. What is the supply voltage! Caall a3, L3690V 550 V s s3gll

A\{/J“-b = A\\L + A\]L
AN . - €90 +5-50 = 2hHoV

oSies mlla (e U guaii Y 2 4 5 okl L3
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49. Ammeter 1 in Figure 18 reads 0.20 A. 020Adz:3 heB JS! E) suadl 49

. What i ' ircuit? Sl
a, What is the total resistance of the circuit Y lal) 238! dglad' Lo

b. What is the potential difference across the battery? G Ll s esdl 2.3 Lob
ol 1N 3,9 Lo
¢. How much power is delivered to the 22 {2 resistor? -l

d. How much power is supplied by the battery? 220 ld A gl Lzl il Juza e €

P=14V = 1R = éi\lﬁ ’ fi b g kel 3,50 o Lo
— B —W— 283 k= A =AL P
K220 (= T-0-20M
0 = @ Reg = Ry +Re
' R =10 EUV 29 15=3T 2
® ® AV, =T Reg

A\I W—-ozox%fl- ?L\r\]
@ F]ZI g ?\2(0_20))(2_?, — O. SXW

@ %J‘b - 1N P: 0-20x .4 )k gW
Pe’rf\\!? = IZ Q% P: 025 * 27 =\43W

T

AV P~ 1 rg W
Recf/ 3t

P@_

oSies mlla (e U guaii Y 3 4 5 okl L3
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50. Ammeter 2 in Figure 18 reads 0.50 A.

a. Find the potential difference across the 22 () resistor.
b. Find the potential difference across the 15 {2 resistor.
¢. Find the potential difference across the battery.

.0.50Aa._.-.,a‘|,3k_,k,;184.s.:.4v932,-.,,,&| 50
22 Lnaglan ) dagladl agal) 3,2 a25]
15 Q Lzaglis aglan b syl 3,2 1>5lb
L )lad) ) jaadl syl 3,0 L .C

alle

@A\Lm: A\ilz\-

I:. 0-50)\

@ AV = L ?\
N, 20-Gox 22 = WV

A\]z - _I‘Rz
@ N, - o-Go < =F5V

2 =

N, = 1\ +35=13-5V
5

470 © dagad) e ag)

3 Ll oS s Lpaes 470 4 390 0 plusgleny 90V &l gl (g 30n

VOLTAGE DIVIDER A 9.0 V battery and two resistors, 390 0 and 470 0, are comnected s
avoltage divider. What is the potential difference across the 470 () resistor?
‘ A\Iﬂ; q\/ R\ = 390
s
Ro=4to «
Ny = ¢
SANP— AP
R, R, A\]W 7\%1_,
AN, = R
) [ v Yy R’L
< » -
i qx k7o
A\,z = — = 4»(1 L
290 A A7O
Sile s s (g Ui guaii Y 4 Ay 38 i glal 3L
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What is the reading of ’_@—l SA yiro\l belys o Lo
the ammeter A? @ L AAN 44
’ 350 } 1-/ _Lj)‘ 74::-5
= 10.0V 150 % (V2)
0.20 A 3.504
5.00 4 50.0 4
_—_[ A\I/J-qe,o _ \0 - o- 2 A
- 35+\5

What is the reading of
the voltmeter V;?

¥y yisailgall Belys (o Lo

4
e\ no o

8
Based on the figure <l bl g el Jill
below, which fhaaia 43050
statement is true?
V2 < V) V2 = V K
Va2 >V X Va2 =0 oA
pSie s plla (g Ui guai Y 5 Al 58 b sk 3l
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Compared with the
potential drop across the10
Q resistor shown in the .

10 Q  asiall je 26l 38 0 S
5 Q) psiall ye agall 38 & jlia

diagram, the potential drop L G S .
across the 5 () resistor is ‘,‘&\ s = T[r &\33
an.all N i Cilaal day

In the circuit shown below, t daa gl 5 a0 3
voltmfeter V2 rea}ds 80 V. @i V2 il gill se) 53 il 1)
What is the reading of 80V
voltmeter V2? £ V1 il all 56l 5 Lo e

20V 40V

80V 160V

i)
V‘.v’hat. is the current in the sog 00 ¢ 500l o Sl jlall it La
circuit? v
1.0 O 2.00
AN
0.50A 104
204 10 A

A\ DB >
Req
20
Ex2 5\ A2

aSies llia (yo U gusii ¥

A gl L8
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Which of the following is @ @) Caliaall dsgaa U ) Ll
true if the two light bulbs? L: Ly § Ao gall 5yl 3
1l
1
f1=12=; ﬁlfa:ﬂVz:ﬂVK 1=Iz=l AVi'l'AVz:AV
h+h=1 My =0y =0 | s hth=1 AV, + AV, = AV
A PRSI (S — LS s
()’ 4Rrs T Ty \_2)’ T_J-?/—},J /j;V =
5503 S e ey
. LI B pailead £ )0y 435 44(4) Baagh i -
Calculate the equivalent resistance and the total current passing through a series circuit Unit 4 Assessment=- 43,44
Calculate the equivalent resistance of a parallel circuit
LD S jlall Gy dpmll L (S AN Al g1 it gl D )sal il g
D)l B el gd
Sl g5 -1
N =i+ b4
IVe'ml - R! Rz
bl gl (342
AV = 4_\‘J| - .W_- ."JVI¢
(R \ > R'z, 1,9“ I LG g e S Aagliall -3
ACL) da gliall -4
Ny, =2 NPT
I Rea =GR, YR, T Ry
Il <' b A glia jhal (0 heal AN A4 glaal) -5
13
43. Calculate the equivalent resistance of these series- | . Ji)l Le alagll cilogliel) 231811 doglal] ol .43
connected resistors: 680 €, 1.1 k€2, and 11 k(2. ) 680 Q, 11k, , 11kQ
Re@: 630 + |-\ xlooo ¥ \lxlooo
Qa%: S
pSie s plla (g Ui guai Y 7 Al 58 b sk 3l
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44, Calculate the equivalent resistance of these parallel-
connected resistors: 680 (), 1.1 k{2, and 10.2 k().

il ple dlagl) claglaal) 23181 daglall o). 44

680 0, 110, 4 10.2 k)

\ =\

\
R% (6‘&0 \-\x|62

>‘—'—}0L}_€Z_

\o-2 X|s>

which of the following is
true about ammeter
reading A:, A;?

Sc'l_)ﬂ Y T | s;:';JL_u.H %gi
$ A2 sua¥ls A1 Y

-3
Al = AZ Al = Az
Al < A: Al — AZ = 0
16 T,
Which of the following is @ ¢ Aanaa AN ) jlall g
true if the two light @ A* ¢ Ao gall 5000l 8 Cpaliadll
bulbs? L "
>
T
Il=f2=f AVI=dVZ=ﬂV I1=Iz=1, AVI"’AVz:AV
L+L=1 AV, = AV, = AV L+1=1 AV, + AV, = AV
- 17
Which is the equivalent B \i ’ 300l 21K Ao gliall loia L
resistance of the circuit AR Posda Noua Mg ids ¢ dain gall
shown? T
1 1.0
19‘0
1510 190
R t + : )—\
/ o -
pSie s plla (g Ui guai Y 8 Al 58 b sk 3l
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What is the reading of
ammeter A1?

AT s sel 8 i e
I=7

154
154

‘L’o— MNper 12 = I5A

19
What is the reading of @AD— (A3 ¢ A3 il se) B ok Lo
ammeter A3? ]
= 40 gﬁm 20
1A 6A
12 A 154

R s T Y

& A Bl g3y Al g o gt Aks gl ssld SN lagh gl 89
State Kirchhoff's loop rule and relate it to the conservation of energy. = » | As mentioned in textbook %
State Kirchhofl's junction rule and relate it to the conservation of charge.

. ; gl A3yl

i RO IPLURTU R PRV LU N As mentioned in textbook 90

Apply Kirchhoffs junction rule to electric circuits, Section 2 review - 2adll daal 0 95
30
pSie s Alla (e U guais ¥ 9 Al 38 (5 ghali 518
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o
~ ¥ Aldaylsxecld Aalal) sl ——> f
Bis 0 ¢8 Je Adi Bia 9i8 e A
FETWRA| :LE.":LH'I )

(5 et A3 dis RIS iy S AN £ gana | B34 sbear B3 (A gad) (A 5L £ gara
Aaiil) udi Cpa Aa ) Gl E,..;I B i b gl B alia)
S o & i3 J"pzéi‘JL“.é'):‘W'JJ”é):‘@J‘E;H‘J‘
EA ,,%3;\ |
WA -'—Il

fy,

20

through bulb 27

30. Current If ks 1.7 Aand ks 11 A, what is the current

X! o L .’| =12A [ ’3 =18 Adlj 3] yhad! 30
2 thead! L

Ig :II T ..Lz

3= V.2+ 1o
IZ:O-G A
21

32. Battery Voltage A voltmeter connected across bulb 2
measures 3.8 V, and a voltmeter connected across
bulb 3 measures 4.2 V. What is the potential differ-
ence across the battery?

Sk om aelsl) Sl oy v djlad) ags .32
A pdlsd Jog aicg 38V &l b cals 2 glead)
sl 3,8 90 b A2V s 3 tload) ok o
$a)la) e

—

2-23 +h.2
8V

AV\@

oSies lla (yo U gusii ¥

10 Ay 58 sl 5l
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If1, =5.00 Aand I, = 2.00 Ry 34 + of caale 13)
A, what is the value J- i [~ I, = 5.004,1, = 2.004
¢ ly : 4 '
of I3? = BA | SRt Rs ¢ I3 oSl L) laie Le
T
2504 3.00A4
7.00 A 10.0 A
js 23

IfVi=15Vand V. =5V, ! ol Caale 13)
what is the value of V3? "LV:

= v V,=15V,V, =5V
--—_ I, R: I:.l Rs ¢ V3 ‘_’.':L\)GS“ J‘A“ 6)3 J‘JEALd

55;‘\_2}\}2, V. = 5V

3V 5V
10V 20V
P ~ - - . .,
ZiJ'p/L’/é- ‘&%:\o‘,\gn(‘
a5 gy a5 503 g N s
7 | Define a short circuit and describe its effects. As mentioned in textbook 921

sl aS) plgal) dedlus dsle> lgalS &8l,aS)) Slaad) glalsdy o) ppuaia)) Joss

B il eS 3rex) Bae Jids e gan a3 550 B W) Jes Gigas g s
-3,5': sass .2k a8 55403 as o2 ad 5;:,'; Ghga> aue ,'l awas =gl
a3l,aS)) 35aa ¥ (sS Loase aplal) dinnsiss daglaes 3515 5355 Lo SRRED)

O IS dnglae)) Gansy Jidd Lils) jlux JSB .g5lea) Gle dlbge adiill)
adg ) ) Lad) 1is 35 03 W) e L) L) s casl,eS)) 85000
5405 Gagas b Lsato 250 oS0 ILLSU A5Lal) 85L) yal 251S &)),> a3l
B> Jlad) i o) il

5 Al Aaglia 05985 Laaie LGN 3ol L8 Alila 3045 1 adll 3 500
5 yiRua
(.Sstr_.xcjl.ao.u,u‘ﬁ\} 11 Aol )y (aghisla
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Describe a combined series-parallel circuit.

[EU EITEC
As mentioned in textbook

A48 00 Ay 0 5 )0 gy o

La o)) sill s D sill e 5 jgal) L Jaa g Al Al 56 5 y3lall ¢ A4S jall 5 3l

S

24

Which of the following bulbs are
connected in series?

S

-
i

25

What is the circuit in which there

is more than one path for the current?

e S Ul L 68 30 o 3 le
?.\A\) )Ln-.d

Series circuit
#’“ ,’.‘d\ 5l

Parallel circuit
@3 sl 3

Open circuit
da sitall 400 el 5 yilal)

insulating circuit
4 3lal) Ay 5eSh 5 0l

oSies mlla (e U guaii Y

12 Ay 3 i skad L8
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How is all
resistors connected in
the figure?

Ologlaall gua> Juogi pi wuS
S sl

i parakel In series
s sl e s’J\,‘.'\l\ e
Combination of series and parallel No resistors are shown in the figure
S5y sl e 4S a3 5 JSall & Claglia o g Y
Laga S Aaglha S (n gty gl gll) padkead Sy
9 A 5 il gl y a5 Y gpaeal) g g1 Saay P EFTI 98

State the properties of voltmeters and ammeters, in terms of their resistance, As mentioned in texthook
Identify the correct placements of ammeters and voltmeters in electric circuits

N I
AV__IM i
Ol G ) (30 b L TRl eI Ll G Ayl gl

I A= sl e B lal) B Jana gl
la 3 s 13 3_siua Shgad) Aaglia
S 5onS Aagliay Adia g ol (IS B ke dagliay Adia 5 Ay B PEN QU
s s
S ay

Ry=
10.00 12

Ry =
1000 1

0011241000 1 +1000 0N
=200102

=t O©
O 5 @

oSies mlla (e U guaii Y 13 A 58 L ol 3
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X

Solve problems to find the current, voltages and resistances in a parallel circuit.

5013 A Sl gall g 3gd 90y A Y Jhaas Ja Example 3 Joe 88
Chd Assessment -59
59 - 4 5aa glloay g0 99

279 R,

R1

EQUIVALENT RESISTANCE AND CURRENT IN A PARALLEL CIRCUIT Three resistors,
60.0 0,30.0 0, and 20.0 Q), are connected in parallel across a 90.0 V battery.

a. Find the current through each branch of the circuit.

R

b. Find the equivalent resistance of the circuit.

¢. Find the curr@thebane/ry.?

=3

it

AV

-0

2000530004600 0 clilus &6 g a0 A hilly LISYI Laglag)
AN 2 00V 0dp il g e dogs
a0 g a3 S N5 el o]

) 238 ala a5yl B

) s L L)) ol €

-lo o

//—. 1, A l,l O
90.0V :‘_'_;-.: qoV qoV qu
co.0 N 30.0 1 2001
\ : \
\
@ R% = < 6o 30 ™ 20 )

I_-———\5A
b5 R‘ e e
IL-:_ £V 36-%

1,
1= __,_Lyel\

@Iﬁt%S-BHB ‘m
T- e 9o

J z_x\/

~

= o

28

X Ry~ (o

59. For Figure 22, the battery develops 110 V.

a. Which resistor is the hottest?

lo
=

. Which resistor is the coolest?
. What will ammeter 1 read?
. What will ammeter 2 read?
. What will ammeter 3 read?

0o QN U

What will ammeter 4 read?

S5

Lt w350 ayllad) W5 22 JSLIL sl Lo 59
110V
L a"\-""’&f%)u} el claglad! e i@
oL Koy \-’?-P_J‘)l %), Jol ulaslu”..»d' b
91,.9,,_,_.>|L.,,an|_,..?.,g,Ju.u,.JlL..c
€2 03 ra¥) Laudid o can S 32 Lo
03 03 a¥l Lol ol oy ) 3l s @
94 43, oaa¥) La,gdsd ol s ) ael Lo

{loV
10.0Q

oV
2000

jlov
50.0 2

LlloV

© 1

A\IJJ‘&' o

t
1o R eq/ (2[0 n 504. \)
1t=133 A

—

O
@) 1= Jéliz 554 @I-N® _9,h (©1I- ‘\‘%
o
° =l A
aSiles lla (o U gusis ¥ 14 A0y b i ke 3038
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EFPERTTENTN EV TR PR e Example 4 Joa 94

17 A Ay S B s i B0 Bl Ay g0 By Jlall by ) i e g gl 88 sy
Calculate the equivalent resistance of combined series-parallel circuits. Ch4 Assessment =73 78
Calculate the voltage, current, and pow er dissipation for any resistor in a combined series-parallel circuit. TRITI - 4 iagh oyl 100

ERIES-PARALLEL CIRCUIT A hair cryer with a resistance of 220 0 and a amp with &k 200 ol e 4 ! il g1 g
resistance of 125 0 are connected in paralel o a 25V source through a 150 Qresistor | > A A 4 syl 10 2 e dagas i i ata Jpos BV e g
inserie. Findthe curent through the lamp when the hair dryer is on. T, -1 Al g il e rlad

B LN

Reg =R +<7QT " R
Rp=1255 . A A J!
Q%J 5c>+( VRarD)

\ \ —-\ _ 10q'5-
L =10 (“’,1 i) =015V L1.=795
I 2-0 &3”
5 30 ) ]
73. Refer to Figure 23 and assume that all the resistors are | leslal) gea dud ol ub’riﬁ?'yﬂdﬂ-{* ) kil 73
30.0 (). Find the equivalent resistance. falSl) aglal) 1541 130.0 €2
D
\ -\
N \
- 71\)%: PS ¥ <“§' + R\
& 4 RL g 2 3
P— ’2 f3 2
T‘ TR
- o) — —_
| R% =303 (2,4 =
pSies mlla (e L g Y 15 Al 5 o gl 3L
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18. Ranking Task Consider the resistors in the circuit in
Figure 24. Rank them from least to greatest specifically
indicating any ties, using the following criteria:

. the current through each
b. the potential difference across each

s 2laglall s il 13) plad! i 78
Lty el § bacls (o) sy 24 JEDI 3 0 S0
) pulall

polea [ jlill a3 8
plae IS b g gl 330D

J1

N A A A N 2-25A
«92;*
A R=2500 2, Quy
N\ 30.0 10.0 Q2
EE
- %KYV
T- R3 Rs
20.0 Q2 4009
B A\//JJ-P/ _
Lt R 7)
\ -~

:[3: OQSA
IL‘_——OQSA
IE:: 09-5A

K%:R\ J‘_(R;Eg_\ |

-\
Reg-12 \ -
4 5*<30+zo+ \oJrL}&
Q%: 50

95
50

o-EA

N —_I,Ql ~0.5x25V
AV, = LRe =onsx30 V
AV = T,k = 0. 25720 N
/\Vy :Lr?\w_\ ~o.26x 1oV

ANg = ISKK :D’quzl-e v
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Ay 0 g A 10 1) ey 1t Ay 5 0 gy il ki €
Explain how fuses, circuit breakers and ground-fault interrupters protect electric circuits and make them safe to operate.
Explain the importance of a voltage-divider circuit to achieve a desired potential difference.
Describe the nrincinle and warkine of a <imnle electric motor and the enerov canversions that occnr.

83

[EEUI EPTIR o1

As mentioned in textbook

sl gadl 3 35 gl (s e dgatl £ 0y ‘
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ok 3 3¢l
by § i) daglia 0685 Ladie L) 3o b ALila 5L ) + ) 3 il
o ha) g Jadl die Saay il
(63188 o Jana g8) Sl Badh 203 35 g ABUSl) A glial) Jii 5l
Al LS 4y ) o Ailh Wl 5 ) g B Ll A Bal 3 o a
sl Sl 3 a g ) 5 i iaadd LU A jlad) 5l

< /,' el s Jan J ghall § puual &y 18 dakid Sl
L TR D LR s U e et jpali g

b ilall adald
z samall 3l LAY G glady Ladie dgily g0 3 yilalf 8 ) de Jaaf I 7Uda

JSA A olals 8 gl Jaxd
¢ Jalial)

\24‘6 +17 = 20A<\/‘9¢'&/D d_‘gg
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What is the equivalent
resistance of all
resistors in the
following circuit?

ZaglEall oo s
Sdlall gl il glRsll
sl a0 ,eS)l

What is the electric
current in the
following circuit?

i3SI S 5laEs ko
¢ Bylalligd slall

What is the current through
R1?

What is the total currentin
the circuit ?

‘) ¢ R1 agiall & Ll ke Lo

¢ 50 a sl LISI el i L

—

N
W

ashaclu&.u}“ﬁv 18
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1- Calculate the
equivalent
resistance of the
circuit.

2- Calculate the
total current in
the circuit.

35 Laghdl caed <1
W. 60 o Gk
AAN 50 s u_).ﬂd.u FREILOA|]
.
40
| 4 LS Ll el -2
80 : _
AAA 5_alal) @ i
QA 16V
Z |
<t

!
= 4L

)

35

1- Calculate the Za gl aea =1

equivalent Ri = 2.0 Rz = 4.00 ) 5)3m_1. el

resistance of the X

circuit. Rs = 1.00 R = 3.00 &;Sn il ol 2
2- Calculate the cige sl 3 Ll

total current in 11 >

the circuit. =0

Reg- (_ Y
o - 5 Y=o
A2 34

A8 - 7»54\
24

1

18 _Lnoh
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7
Describe the properties of magnets. As meationed in textbook 1"

1o Wdad Gupbliaal) galad die JLlll ) aady 0 N Jlelll Qladll >

e lded Gubliaedl el die Cgiall J)laad: § oaall Qlill p

Opposite Poles Attract

- = -z Cilat dalidal i)y il dglindl CladYl v
Same Poles Repel
N -z Em

-— {ies \,/
_/‘_3“-.} calalIRg lad Ao gl )

=

B N3l N va ¥ e 2 sl bl pulalizall ga Culfieldl v/

s\fsN.q NS N QJL)QS‘-*’-‘-’J""M[&'JQ L;_,H'QJZL_)_M

36 Pl
Which of the following is not a magnetic ¢ Luullizall 4,00l dwﬂu‘ 3 sall a6
material?
. lron Nickel
Soal s
Vobalt Silver
Al
o~
37
What happens if you cut a magnet in half? Topial ) Julaline addd die Saay 13la
It becomes demagnetized You get two magnets
Livas )& o Oluas Plaglalica (S5
You get monopoles You get a separate south pole and a
82 ke L) () S5 separate north pole
38
A south pole of a magnet will south pole of b MR AT . ETOAM (PR
another magnet. el o WJA-‘ L
A iz
Attract Destroy
Ignore Repel
Jalaiy AU
pSie s Alla (e U guais ¥ 20 Al 38 (5 ghali 518
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Where is the north pole? ¢ Aladll adadll oyl
1 2
3 4
. AN Ay 3 3l Aol pahcnily Ll 3 gl A rn gy s 1o
Describ tic domains and relate them to the magnetic properties of ferromagnetic maierials. As mentioned in textbook

duabliaal il
Y1 45 ) 5 et G ede gaaa (L
‘.‘.H.I.LLH.A Jas 2gajak 2

gt JUA A o Lol i) Ale oyl il (S5
(Aiian ,2)

A bl Jaall slad) i 8 clilhidl) Cilaas aanhliie Jlas 25a 5 A
d oY) pesaaly

Jy:p,@@qhw1@umwuuﬁx ;‘:‘L"J*‘:‘Lu‘
ila Ualaling

ade G k) b adl o paall aal i ablisd) sy

oSies lla (yo U gusii ¥ 21 A 3 gl 38
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Define magnetic k. As mentioned in textbook

udabiitl| Jial! Dodad yalod
6 -

/ (ol of Al L) ) dile s JS25 -3

&u::y -4

\ “u.a;..“ :)_' e‘.}a:h.u\.l M‘ o\;:)\ .33.1;3 u\S&J -5

B bl Jaal) 30d Gl j baghildl G ddlual) Cil8 LS -6

_a/.la;_" \5_".2_ (§9 sac :_'a... e yad ﬂ\ \r.._,..—:._a_“_l Jall .a;.::; e g}"‘:‘"a‘ ixall vaé.‘.:.'l\

-

Which statement
is wrong about
magnetic flux?

W ahlsl o
62l oy lags @ibls
¢ quubligall

o uhaliaal) Jlaal) 30 2l wdaliaall g8l ala 3
The magnetic flux decrease when the magnetic field decreases
L~ pulaliaall Jladl) 525 (jlaii ualizall 80l i
The magnetic flux is most concentrated at magnetic poles
b sl Clasl wie ST Sy ublinal @8l 554
The magnetic flux is most concentrated at the center of the magnet

bl 5510 3 AST Sy rabalinal) Gixdl 557

oSies mlla (e U guaii Y 22 A 58 L ol 3
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Which of the figures below correctly show the AL, T, 5 T 1 I pess 5o
direction of the magnetic field lines around a LA ’ T 'w,)l cmxfﬁu ¢
permanent magnet? ¢ ("‘“ oublise s
Figure 1 Figure 2
= S
Figure 3 Figgure 3

il Sl sladl dpaadl gl 401 53010 Belag g Ly S 10 Jand Al Alla S aagisiaal) Jlall dn gladh pee
13 | Draw the magnetic field lines around a loop of current-carrying wire and appiy the righi-hand rule to indicate the
direction.

U ESTI

As mentioned in textbook 12

A plise Juaga (oS 5 g5 p0 e
JEERIY T R

_—

[

u‘—-;-"

JL&) el
el L)

A
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42
How can you determine B ezl 205 bk s
the direction of the 1 I wsuublizall Jlxall olxil

)il Jol> by hyzall
Sodad] 2l 8acls plaziwl

magnetic field around a
current-carrying wire by
using the Right-Hand Rule?

The thumb points in the direction of the conventional current, and the fingers will point in
the direction of the magnetic field.
rabaliaal) Jladll olatl Y ) sl iy aSUaa) il lasl W Al iy

The thumb points in the direction of the magnetic field, and the fingers will point in the

direction of the conventional current.
e>aa¥) Ll slad) ) sl abal a5 paslalinall Jlaal) sladl ) Slest) udy

The thumb points in the opposite direction of the conventional current, and the fingers will
point in the direction of the magnetic field.

(erlabinal) Juaall ol ) sl sl iy oaDtanal) L) slad) GuSay alg V) iy

The index finger points in the direction of the conventional current, and the fingers will
point in the direction of the magnetic field.
w_:.ku;di Jlaall sladl ) ad) C_!L..ﬂ'v Prva) g_-n'JUn..aYl 0 [ P R W VR | Ve

pSiles lia e Liguii Y 24 Ay 58 sl 5l
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How could the magnetic
field in the figure be

described?

ol Chmy (Sa as
¢Sal 3 puadalisal

Point away from the wire

Gl e T 4y

Point toward the wire

Sl g 4amy

Perpendicular to that wire

Sl :\:. k__,‘_}a.:

Are parallel with the wire.

Ll 3lge

44

The current in a wire is coming straight
out of the page in the figure . Which of
the diagrams represent the magnetic
field that the current generates.

o Gosee A el HAd) JSA s
(olsl ) ool smidai
¢ Glld) Jga pulalinall Jlaall da gl seia 53 s ) 6

~\3
._\I \_ __4/_.".. /
-/
X-—Je X%#é
45
\r.Vhat is th.e direction of the magnetic 1:; . ¢ P Akl die aslalinal Jaa) oladl L
field at point P? — e~
I w A
Ol Sl
46

Which of the following is/are true regarding the
magnetic field around a long current-carrying wire?
I. The magnetic field strength increases as the
current increases

1. When the current is reversed, the magnetic

field is also reversed

111. The magnetic field strength decreases as the
distance from the wire decreases

Jon rablind) Jaall dama 406l e jlall (e i
§ LS4 el
%ﬁﬂ sl ""‘L)" g“:‘j’wl dL?.AJ'I _\'Iajf

I
A s 1y ublindl Jaall olat) (S T
x Al e aadll J LS (0 punkliaall Jaall  TIT

I only

T only

11T only

I and Il only

oSies lla (yo U gusii ¥
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el iy Ly S 15 40 Jaay il g g AL sl S do glad ey

Draw the magnetic field lines inside and around a soienoid carrying current and identify its poles.

\&"I)J”\J

As mentioned in textbook

n

A D
Q—#H—I»B

Y Caln

d

. LN—J Glesertls

47
What does the structure in fSal 8 avaaill Jiay 13l
the figure represent?
Loop conductor - Solenoid
Jila ila G\ D ol g
Electric insulator battery
Soss S )l
48
Which point indicates | = c N T cadnill oJI jads i ol
the magnetic north oo guubligall el
pole in the solenoid o gall gl caloll
shown in the figure? SJsidb
A B
c D
pSites e (e Ligui Y 26 Ay 58 i ghai 38
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Where is the north pole?

§ Aladl) Caladl) oy

Describe an electromagnet, the factors aliccung ws strength, and (s adyvantages over o permancat magnet,

1 2
3 4
What is the direction of the dals izl Jaall olail Le
magnetic field inside the loops? ¢ caalall
into the page out of the page
daidll Jabs dsiall x s
To the right To the left
Opadll Sl
L S Cate,
I il 16 A3 jpan g qaplliall AR 333 0 S35 3D Sal gl g (g S i) pia gy Rt BT 12

As mentioned in textbook

k_u,x\:,x\ M 2L o\
TS cAlL
gb\f/&l/;ﬂ ?J\;_} @,
CAU\J.\:— 3\31:) @

st il Jladl) lgle aiay 3 Jal ol

(Rassks 285 ) ; il 35 -1
.__,—’L’)é—q‘ _)Lul\ AL O \)LA.‘SJM\ Al )

(2, 483 ) (lalll 2e -2
Sl e Ly 381 LalS (Jlaiall alo 3

Gl Mo =
\eie,:a e

Cald) 5 -3
® —alall Jals é;:,:.;__dét.ajmg_jl;d\ Al 3
SNt =g

(> =0 A
¢ YBQ fw

(iguSe a8de) caldl Jsk -4
wildl Jola J8 LS Jlaall als 3

S e PIL 45
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cale 8 auhalinad) Jlaa) sad 50l ) oSy (as
¢
Increase the current in the solenoid
Al Calall 3 ) s As el Al caldl 8 b eSh il sad sl )
Increase the space between the loops Decrease the current in the solenoid
Clalll s ddlial) 300 ) Al calall 3 L eI jlall sad il
52

How can you increase the strength

of the magnetic field in a solenoid?
Increase the temperature of solenoid

How is a temporary magnet different from 0 pall Jualalinall g adlall Gabliall G GOERY) L

a permanent magnet?
A temporary magnet's domains do not align with one another, but a permanent magnet's do.

Al ulaliaal) (5 ) 435 L) Lgamny ae i pall aplalindl clilai g 51 535 Y
A temporary magnet is made from a different type of material than a permanent magnet.
(s:ﬂ.\.“ u.’dal.&a.“ e \.g.c,.:ur\a.’ﬁu\.a J.a&,.\..‘n &}J\ uu;lh\.\a.n.“
A temporary magnet has a weaker magnetic field than a permanent magnet.
Al lalia ) e Cinaial shaling Jlae al gl palalicd)
A temporary magnet can he turned on and off, but a permanent magnet cannot.
212 uplalinall e I3 Sy Y ) Al 5 Sl paslalinall il (S

s S K 3 gag i ag g e 6§ gl 5300 0301 a3 5300 ey
AL i S B Uy S 1 A5 Jany s (e pliens ¢ 0 50 pal) 3R Jlike esad(F = [LBsin(@)) Aldkadd) 3y Example 1 JS 116
18 Apply the right-hand rule to find the direction of the force on a current-carrying wire placed in an external magnetic ;\ppllullon_ll.u R

field. 713 705 b agks 126
Apply the equation F = ILBSIn(6) to calculate the magnitude of the force on a straight segment of a current-carrying wire ChS Assessment 70, 71

placed in a uniform magnetic field.

Sl il S0 (oud il bt | 5|
|
! | !
olaidl b s e gladdl
<. — ———
- (|F = ILB sin6 /
ol | | S B “lomad| e
iutey el ikl | v
il s | o all v .
2 i al (N) dadaliid | 2ad) I
1 (A) byt s /
. (m) Jeasd! Joka L
(T) guaslalid| Jiad! B
I § B i 0 0uaal) aaghydl 0

S Eoise Il A b Bhionyy 4
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CALCULATE THE STRENGTH OF A MAGNETIC FIELD A straight wire carrying a
5.0 A current is in a uniform magnetic field oriented at right angles to the

wire. When 0.10 m of the wire is in the field, the force on the wire is 0.20 N.
What is the strength of the magnetic field (B)?

= Jos 2 50 A 6t s oo priins olls guarlolida Jlane B o
R- TL G toogal ALl Jpb 05 lasie ALl e [Gi5e locl i gaueblite
Jlonl 52 s o5 .0.20 N eIl L sgall i3 090 M bylua Jlnall 3
‘f(B)g_.L...hL'..'LJ'
T-5-0A F- TL 2 2in@
©<9o0°
L=oJom 020 = 5-0x0.jox B x sn(0)
F: 0‘20,\} B:O-L\ _T

T = W/A-m

54

23. How much current would be required to produce a force of 0.38 N on a
10.0 cm length of wire at right angles to a 0.49 T field?

Jlass le gasae 10.0 CM Joloy cllu Lo 0.38 N als 393 pla¥ cuplladd ,ball Jluna L .23
= (‘049 T a)'..\.ﬁ.a ‘!..u._..-bl—l-o

I-=? C.ILR ewmé

E: 0.33N 0 0-33 = 1 x0-l0x o U9 g'\n(q(y
=\ ~100 zO-|Om
= T-F% A
B:O-LI-QT
pSkes glla (a Liguai ¥ 55
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70. A current-carrying wire is placed between the poles
of a magnet, as shown in Figure 31. What is the direc
tion of the force on the wire?

s LS Guclaliio adad o 15 Jasw cllu piag .70
5‘ 3 Sl Le 3all alsd! Lo 31 S8 3

@ N

=L

F 31 gl
\ J
56 |
A wire 0.50 m long is carrying a I 49 419 0.50 m 4Alsh s Juldal) JSi) guida gy
current of 8.0 A is at right angels to a D ke (pragliliia e 510 dalady 8.0A A3 oy S
0.40 T magnetic field 6<qe"° 20T
z....'.....n,._',bd..'.u_ Jlongd!
X X X X x L) BB el dscudalinal) 3 g8l) j)aBa camia)
xoxooxoxoox | TTEETTURIEWE T
F .......... F ,;,..3.0..)(.0..50.;(.@.-.!-\-.0..$3n. 8.
"4, - - % e [ P
sy T T L T s \ 'KN .........................
By =™ B W g8 Sl B 5 igal) dguhlital) 5 al) olad) 33a
X | x xx x| e, @éz ..............
O
\ T ronaliiall Jlaall ! ABISal) Bas gl) eiiud
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Al o glad olglh g JEUH Cupn (1a) Lty (0 Cypalhs el (4 (ka1 (ol Oppumslin ooy K0 38 150 A Al 5 g1 ia

Discribe the forces that eccur when like or unlile poles of two permancil wagnets are h’uuu,hl close together (in terms
of the interaction hetween the magnetic fields and the orientation of the gnetic field lines).

V1%

(] ,,,l d ks
As mentioned in texthook 119
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magnetic field.

Apply the right-hand rule to determine the direction of the force acting on a ¢

agraiilia Jupe A 8 jaky & patia ppeap 6 5 0 3al 30 lika hasad (F = quBsinf)) Addaal) iy
i S A aly (a6 00l B sl e )G By 26 ulai (2 Ja
20 | Apply the equation F = quBsin(8) to calculate the magnitude of the force acting on a charged particle moving in s

harged particle moving in a netic field.

Example2, Exercise 26 12¢

(T) maiabid| Jiad! 5

ol G i Ot gk il bt | 5 G|
|
| i |
PP ko ki Sl
———r bl v F = quB sin@
(il | et | S Ok b i
, : (V) il | 391 F°
. (€) dunili yaS| aaiad | 7
e : (S) dinad! 4.3t ¥
Y
F

U § B om0 9uaall daglydl 0

58

| FORCE ON A CHARGED PARTICLE IN A MAGNETIC FIELD A beam of electrons trav- |
els at 3.0x10® m/s through a uniform magnetic field of 4.0x1072 T at right
angles to the field. How strong is the force acting on each electron?

by 2UY) e glad u.u...bl.-.u Jlowe u.' (9ot (st (s & 5 5ot ) 8 9ad]

" Llys 4.0X10” zTg..,k_.‘U_.._JaL_.., Jlowe e 3.0%10% m/s i s o
S0,80) S e 555 A 3saoledl) Shama Lo o) et

N7

0. _1.6xle 'C Ro o\ T
@ \I—_g,ox\ogmls 6:0[0
-9 u® %m%
F (\ 6 x\o ‘1) (?; OX\O)('\- oxlo)
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26. What are the magnitude and direction of the force acting on the proton

120 Jsl o ,Auu 5 3ta)) 391l olowly ylaze Lo

shown in Figure 20?

(l: 16 X\C—\qc

V=4.0x |dm)s

=

'\'A'y\)
P * X X BesT 0= 90"
B=05T .
X X X 5 T= v B ent
Proton v =4.0x10 m/ S\ DICOEA
rc‘)__on v=4.0x10" m/s C. <\.é'>(\0 )(L\--OX\O
X x,T X X
( - F < N
® v -
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G Oy sd Lo, Wiy 5y
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