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EoT Coverage-12 Advanced-Term 2 (C 102)

Chapter 5

Lesson 1

. _dq q(C)
M=~

t
q=qu=fidt’
0

Lesson 2

v=d/t

Current density: | = 1

Lesson 3

RAVl
i G

_ 1
v= o

| Bryf~

Ohm’s Law: AV = iR

. ]
Resistance: R = %

Lesson 7

—dU—U—'AV—AVZ—'ZR
Tac ¢ TR

Energy (kWh) = Power (kW) X Time (hours)

Bill cost = Energy (kWh) X cost per kWh

Chapter 6

n
at a junction: Z ir=20

Lessons 1, 2, and 3 k=1
m n
Z Vemf,]' - Z ikRk =0
j=1 k=1
Lesson 3 For a balanced Wheatstone Bridge: ﬁ—; = 2—:
i
R, =R, (L)
Lnax — Llint
Lesson 4
|4 -V;
Rgeries = R; (%)
Charging state: q(t) = quax(1 — €7 %) || i(t) = ipare /"
Discharging state: q(t) = g " || i(t) = (@) e/t
Lesson 5 v
g emf
9max = CVemf linas = R

T=RC

@the_garden_academy ﬁ The garden academy 4 ] \ @www.!hcgarden.xmdemy.net 0 00971569174493




| Chapter 7 |

Lesson 2 For moving charged particles: FT; = q(TJ X E) || |Fgl = |q|vB sin(0)

Radius of circular orbit: (r) = = = £
qB  qB

mv sin(0)

Lesson 3 Radius of the spiral path: r = o5

d=v cos(@)-t

Lesson 4 For current carrying wires: |Fg| = iLB sin(60)

Lesson 5 T = NiABsin@

| Chapter 8 |

Lesson 1 dB = ﬂM
4T r?
Lesson 2 = e
2wr,
p= 10—12
n=10"°
u=10"°
m=10"3
k=103
M = 10°
G = 10°
o =4 x 107 Tm/A

This revision is designed to help you reinforce your understanding and grasp of the concepts we've covered
throughout the term. Please remember that revising thoroughly requires going over all the materials presented in this
term. Focusing on the core topics, examples, and exercises we discussed will strengthen your foundation and help you
achieve the best possible results.

o dulyd ot Aladdl dazrlyodl OF 19,85 . Jaadll 1o UM aldglis a1 iloghaodl iy (Sagd jupad e (Sukeluca) dazrloll 00 ouasal o3
e Jgraml) Sagsg @SSlawliol 35am LUESG &I cpylailly «dliaIly cduwlid audlgall e 3SAN . qulyldl Juadll 1de S Lgopdds o5 &1 gyl
ASaall gl Juadl
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# Learning Outcome (plal zy50) Examples (del) (lzjfjd‘)
a. Show that by definition the
electric current is related to DLl ol oy el oSy 0l g
net charge through the O Adlall aill Jas je AL <)
equation between current sl g il o dalaad) YA
and charge related to time e G Al As mentioned in
1 ) the Book 117
b. Apply the relations to Dkl Gl Ml sala b
calculate electric current at (i=dq/dt)s adais xie AL ,eS)) QUSI g o9 LS
a point and the (i=dq/dt)
c. netamount of charge 08 Gl sl S il sl
passing a given point in Lo (8 Aime dali pe
time t.

_910©

= Electric current (i) is the rate at which charge (gq) passes a point in a circuit: i(4) = dt -

The differential form is used to find the current at an instant of time.

= The net amount of charge passing a given point in time (t) is the integral of the current with respect to time

t
=qu=fidt’
0

The integral form of charge is used to find the total charge at given times.

i(4) =22 = %C)) Bl B Ak e (q) A 4y e @ Jamall ga (i) g L w
Aiay Aliad b L) ey L) (AN aladiud ol

q=[dq= [jidt’ a3 N dily i JasS g t Ana e b o el () Alnl) L il
e e g cllaad oy 40080 Lail) sl Laill Lalsil) JSAN) aladiia) oy

2>

Example: Given the charge function () = (B2 + 2t + 1) € Lin2l) s S 13 ;L

q(t) = 3t*> + 2t + 1) C, find: g
a. The electric current i(t) as a function of time. oy . . o
. DA () Sl ol a
b. For the same charge function, calculate the £= 2 s il el ddinll s il b

currentatt = 2 s.

@the_garden_academy 9 The garden academy u,f'ﬁ =3 @www.!hegardenamdemy.net 0 00971569174493
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If the given equation between the charge in coulomb P . . . 4e I:
o i food Al a3l L sl (s sUazall Aalaal) cilS 13
and the time in second is: S e e Alad) i€ 13

q=xt*+4 q=xt"+4

. . 3 iad L of = ; I G shea ) 5 6S Las

When the current is equal to 6 mA at t = 3s. What is X £=3s 5e 6mA ksl S U’S:C/J;Z
the value of x in C/s2 ? ’

s>

lfthe. equatllon betweerll thfe charge q (in coulombs) and e Sl (5L £ o35 (pshsSIL) q Ainll (s Aol clS 13
the time t (in seconds) is given as - ) sl
q=at’+5 q=at>+5 N
where a is a cqnstant, and the ?urreng is 1.5 mA at Giedle. £ =15 ol die 15 MA 5t Ay uli g of S
t = 1s. What is the value of a in C/s* units? 3.
?C/S baa ¢
=

The charge q is given as a function of time t by the
equation

q(t) = at> — bt +c

wherea =3C/s?, b =1C/s,and ¢ = 2 C. How much

current flows at t = 2s?

Asbad) Aasd 53ty 31 A @ Ainl elae)
q(t) = at?> — bt +c

Gl JLil) il c=2C,b=1C/s,a=3C/s?
ft = 25 dic

Example: Given i(t) = (0.04t + 2) A, calculate the
total charge that flows through the circuit from
t=0stot =5s.

LK a8l ol ¢i(E) = (0.04 + 2) A OS 1 1dbe
=55t =0s e 0 e Ghaw Al

ﬁ The garden academy
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A current flows through a circuit and varies with time
according to the equation

i(t) = 4t* + 2t.
where t is measured in seconds and the current i(t) is
measured in amperes. How much charge flows through
the circuit fromt =0stot = 2s?

5 & O © f

IV s

Udlaall Gy cpa 3 aa iy 93 1y e i (3850

i(t) = 4t* + 2t.
Dlie Lo eVl i (8) Ll el ol g (S AIL £ el o dus
%t =25t =05 eyl e dsdaidl sl

@the_garden_academy 6 The garden academy - @wwwjheprdemademy.net 0 00971569174493



Aliwill e

@ “ © f

.o oo
# Learning Outcome (plail zy50) Examples (wl) | Page (d=iall)

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

diall il Ll o | bl AUS Cay pay o8 the Book
Aabiasaay I Jage e

As mentioned in
119
oS ST LS

point.

= Unit: A/m?.

» Current Density: the amount of electric current flowing per unit area through a conductor at a specific

* the magnitude of the current density can be expressed as: J = i.

Alma ddali die Jaga pe daloia Baa g JSU (GBaTall Al gl Ll dpas ;L) ABUS w

A= [J.dA Al o e pdaid) e G Ll w
A/m? ikl saag  w

A current of 15 mA flows through a conductor with a
cross-sectional area of 2 cm?. What is the current

B
2 e phis Al Jage e 15mA Gad Lo sy
$iasall & Ll A8 e 2 e ?

density in the conductor? (Hint: 1 cm? = 10™* m?)

(1 cm? = 107* m? ;i)

A 0.30 A/m?

os]

25 A/m?

C 75 A/m?

D 7500 A/m?

The current density in a wire is 15 A/cm?, and the
total current through the wire is 40 A. What is the
radius of the wire? (Hint: 1 cm? = 10~* m?)

Slil ye L”ASS\ Dl ]_SA/(;m2 <A Sl < Jlall 48
Sulludl hd Cmile 40 A s
(1cm? = 107* m? :zali)

A 8cm

os]

9.2mm

C 16.5 mm

D 0.05m

@the_garden_academy 0 The garden academy :
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Two wires A and B have cross-sectional areas of
Ay =4.0x107°m? and 4g = 1.2 X 1075 m?,
respectively. If both wires carry the same current |,
which of the following is correct about the current
density | in the wires?

wnaraill aanl

Aliwill €

$ bl (oam e alaie daliss Lagd B A (Sl

13 i il Ap = 1.2 X 1075 m?5 <Ay = 4.0 X 1070 m?
S i e L Lea old o Sl Gl Dlasy (Sl SIS IS
¢ opSLud) ‘;] B

Ja_ 1 Ja

A £ _ — B A-3
Jg 3 B
Ja_ 1 Ja

C A D A-9
/g 9 B

Two wires P and Q carry the same current I. The radius
of wire P is rp = 2.0 mm, and the radius of wire Q is

7o = 1.0 mm. Which of the following is correct about
the current density ] in the wires?

s Pl jlad Caal ]l (i Qs P oLl ey
Lo gl g = 1.0mm s Q &bl ki iy, = 2.0mm
SOl (A ] il 8BS, 3laty Lad maaa L

I _3 Jp_2
A =7 B =3

Jp Jp

F_y —=10.25
C Te D Te

JVsm

A wire has two sections, where the radius of the first

section is 6 mm and the radius of the second sectionis | 6 mm Js¥) ¢ sl Hhd Caai iy (o ja o dllu (5 5ia
2 mm. Assuming the same current flows through both | (axi 4sis Ll of Gl 38l 2 mm S ¢ ja) ki Caai
sections, what is the ratio of the current density in the | 48 ) JG) ¢ all & Ll A8US dos & L oo jall e
second section to the current density in the first SISV 6 sall Al
section?

A 1/3 B 3

C 1/9 D 9

@the_garden_academy ﬁ The garden academy
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J) g

Two sections of a wire have a current density ratio of
3:1. If the radius of the first section is 5 mm, what is
the radius of the second section?

(Note: the given ratio is Z-

2

Sk Caad K1Y 30Tl AU A Legd Gl e (e
AU ¢ sall i Caai L 5 mm Y e all

(j_l slanall douail) rAdan5le)
2

A 8.66 mm 2.89 mm
C 28.3 mm D 41.03 mm

os]
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# Learning Outcome (@lxdl zy50)

Examples (k)

Page

(A): inverse

(dmisall)
Apply the equation (R=pL/A) in As mentioned in
solving problems to calculate an Jibudll Ja 4 (R=pL/A) dabadll (3l the Book
3 | unknown quantity given the other GOAY) Ll 3 sa 50 A s A laal LUSI & 399 LS 1211;}1123
quantities. (R=pL/A) Aslxall JIs : >3
Analyze the equation (R=pL/A) Jia5.32
Ry p1
Resistivit : direct —=—
y(p) R, py
. Ry 4
Length (I): direct — =
R, L
Resistance _ pl
- . | F7a
Cross-sectional area & _ ﬁ _ %
R, A, \d,

Temperature: direct RxT
(p) L= 5 Aa5id) Ry _pP1
AR R, p2
b Ry L
23 3k 1 (1) J skl e U,
(R) Ae glaall R
Ry Ay (d; z
R, A, \d,
Lk (T)e )l RxT
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Which of the following is NOT true regarding
resistivity and resistance of a wire?

fellud Ao 5all Ao sliall 5 e slaally Blais Lk una e b Laa s

The resistivity of a wire is independent of its

A to its cross-sectional area. B andia }er‘-lichjnd cro§s-s.e‘cg$1‘a“l af.ia i3 Y
ankiia dalioe e e i L) i lia Aaliaes alsh o Ao 5 e s e
e
The resistivity of a wire depends on external
factors like temperature and type of material.
a0 i a8 Jalse e el el Ao i i
salall g 5355 ) yall

The resistance of a wire is inversely proportional

The resistance of a wire is inversely proportional

C to its length for a given material. D
Zigne 3alal Aailly 4l sl e Tonse Condlis L) e lia

2>

5.32 What is the resistance of a copper wire of length [ = 10.9 m and d =130 mm o, b3, /=109 M alols ulow L daglas Lo 5.32
diameter d = 1.30 mm? The resistivity of copper is 1.72 x10™° Q m. 172:107% O M Lolotl] 2egell daplal) als

-

A copper wire has a length of L = 5.0 m and dge gill e gliag [, = 5.0 m il Gllidl J gl il
resistivity p = 1.7 X 1078 2 - m. and an initial radius 7 =1.0mm Sy e hki caaisp = 1.7 X 10780 - m
of r = 1.0 mm. If both radius and length are doubled, Ao gliall Zad oo Lad bl Jgla plad Coial (e JS Caeliai 1)
what would be the new value of resistance? o312l
A 13.53 mQ) B 25.06 mQ)

C 54.11 mQ D 6.76 m(Q)

s

Which of the following factors does NOT affect the ¢ P . N 5
fdha sall A glia o jige Y AU Jal gall (e (]
resistance of a conductor? s 25 Fo YA delod e 5

A Length of the conductor B Type of the material
daa sl Jsha 3alall & g
C Temperature D Electric Current
31 a el
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A copper wire has a resistance of 10 Q. If its length is
doubled and its cross-sectional area remains the same,
what will be its new resistance?

dndaie Aol clly g ad gl Caclimi 13) 10 Q Aeslie Al ol el
fhuaall ala glia & Lad ¢ o LS

B 10Q

C 200

D 40 Q

Two wires are made of the same material and have the
same length, but Wire A has twice the diameter of Wire
B. Which statement is true about their resistances?

g
Al (A) Gl (&1 eJshall (i Legd g 3alall ai (0 Ole sian GSLs
Ohdy dsna 4001 @ Ll e sl L (B) Gl )l Cania

flagia slae
A Wire A has twice the resistance of Wire B B Wire B has twice the resistance of Wire A
(B) <lld) da glia Cinaa 4l (A) L) (A) Sl A slia Cinnia 4l (B) <l
C Wire A has one-fourth the resistance of Wire B D Wire B has one-fourth the resistance of Wire A
(B) <lldl o slia a3 41 (A) <l (A) Sl 4o lie @, 4l (B) <l

A wire has an initial resistance of 10 Q. If its length is
doubled and its radius is tripled, what will be the new
resistance of the wire?

J) g

Caelai g 4l gl Cac b 13 10 ) (s sbdi diltiy) da lia 4] el
Cllill 3anaall 44 glaall = Lad il o E3DIE & ylad Caial
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# Learning Outcome (@lxdl z,5w) Examples (dl) (i)
As mentioned in
Self-Test
Recall and apply Ohm's Law P f s et i .
. R pply gy 35 (I=AV/R) sl 058 s | OPPOTtunity 5.2 1 oc oy
(i=AV/R).
LAY 8o, LS
5.2 Ll

Ohm’s law: the current through a conductor between two points is directly proportional to the voltage
across the two points at a constant temperature.

A5l a a0 v kel e deall (38 aa Baoh cauliy (il Gn Jhage e L) JloeSd) Ll ta gl ¢ sild

AV = iR

2>

Self-Test Opportunity 5.2 5.2 il Las %1 Jlgew
A resistor with R = 10.0 {2 is con- =

nected across a source of emf with R =10.0 Q aioslin pslin Joogs £

potential difference V,, = 150 V. fenan Eil,gs 2ab)s 1931 %“6“\7
What is the current flowing though e gaall JLl Lo Vems = . L
a5

the circuit?

Jio-

Example: a potential difference of 12.0 V is applied Lpalaiall dialis Al yie 12.0 Vo laka 32 38 Gakai &4y 1]l
across a wire of cross-sectional area 4.50 mm? and @b Al e ) L 1000 km 4 sk s 4.50 mm?
length 1000 km. The current passing through the wire fellill dagia e, 3.20x 1073 4
is 3.20 X 1073 A. What is the resistance of the wire?
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A potential difference of 12.0 V is applied across a wire | Amhidl aisbie el e 12.0 V o_laie 2¢a (38 el o 1Jbe
of cross-sectional area 4.50 mm? and length 1000 km. @b bl ye Ll Ll 1000 km 4 sha s 4.50 mm?

The current passing through the wire is 3.20 x 1073 A. fellill dagia L, 3.20 X 1073 A4
What is the resistance of the wire?

-

A 20 cm long and 1.0 mm diameter thick copper wire o A gill alaglia g 1.0 mm sokiy 20 cm A sh s el
of resistivity 1.7 x 1078 Qm is connected across a 3.0 Dl 58 e 3.0 Veaga Aty Jwia 1.7 X 1078 Qm

V battery. What is the current flowing in the wire? felldl ye Jlall

3a 60
What is the measure current by the Bl & i) el Ll (8 s L
ammeter in the circuit shown? fhaia sl
30
12V
A 1A B 194
C 2A D 2V
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4Q
o .
What is voltage across the 8 Q resistor? . 30D '8 () psiall o gl bagr s La
A YaV B 4V
C 8V D 12V

-

A battery of electric potential . s
difference of 6.0 V is connected to three Ay AW 6.0 U_\m ‘fl"’xi:t‘df v: ::f:k"
resistors of resistances R1=0.10 £, R, R R 5 R1=0.10 Q) =be sl =3 v
R2=1.1Q, and R3=2.1 Q as shown to the v+ gase 2 WS R3=2.105R2=1.1Q
right. What is the electric potential oo oSl el B3 el ‘-"J°
difference across the terminals of Ry astiall ikl
resistor R,?

A 6.0V B 4.0V

C 20V D 1.0V

SR =5.00 Slagia & Jua gl
g;‘:'R3=7.0.Q}R2=6.0Q
Al 5o bl 5 58 2l &yl V1 50
el el il La 12 V s lsie

fia lia JS e

Three resistors of resistances R; = 5.0 2
,R, =6.002 ,and R; = 7.0 are
connected in series with a battery of
electromotive force 12 V. What is the
electric current through each resistor?

A 18 A 0.67 A
C 1.5A D 25A

@the_garden_academy ﬁ The garden academy & g \ @www.!hegardenamdcmynet G 00971569174493
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An amount of 5.00 mC of electric charge

e d

JV s

passes through a circuit every 2.00 ms by Yy

' ' WA~ A~ - e

3

The circuit consists of two resistors of 200\2’5 ds i; : J“‘" ?\-g‘o.mg
resistances 20.0 Q and 30.0 " Giasiial fiagte ge b5 OS5
connected to a power supply of Bl e u—\-ﬂm ?0.0 Q5 2“0..0 Q
unknown electric potential difference. o sl IR = S e G4 3
What is the electric potential difference ; ! $AALl jaaal AL el agall 38
of the power supply?
A 125V B 250V
C 450V D 600V

@the_garden_academy 0 The garden academy - @MJMgardenaudmy.net 0 00971569174493




Aliwill e

~wnawaill aanl

f

. i Page
Al 733 A .
Learning Outcome (@lxdl z,5w) Examples (4of) (il
Calculate the equivalent resistance . .
. ] . As mentioned in
for resistors connected in series as FIGURE 5.12
the sum of their individual o Alaiall il slaall 458<al A gliall Coal
resistances. A2l Lgile glia & seaeS M5l | As mentioned in
Concept Check 5.6 127- 128
Calculate the equivalent resistance | (o Alaiall Cila slaall LélSall da laall o) o 130-133
; ; 1 11 | 512 8 s ls
for resistors in parallel (===t =+ ) eis
arrangements Rea R R2 ) daa) ; LS
a1 e S
(Req T R1 ' R2 )- O e
sl o claglia sl Ao claglia
Resistors in Series Resistors in Parallel
Vems
=k
|
Pﬂj‘ i > L
Schematic Vemt 7 3R 2R Ry
RZ
AV Vems = AV, = AV, Vems = AV, + AV,
i itor = i1 +1p itor =1; = Iz
1 1\
Req Req=(R_1+R_2) Req=Rl+R2
ABLatal) cilaglial) 232 :N R _
Number of Identical Resistors Req = N Req = NR

LA.‘?J\}S.\\‘;; 6R 5 2R cRC’_ﬂ.quAgjxd&m}Seﬁ
SAEN e glaall 25814l A glaall

Thre resistors R, 2R, and 6R are connected in
series. What is the equivalent resistance of the
three resistors?

0.6R
12R

d \ @www.!hcgardenamdcmy.net 000971569174493
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Thre resistors 3R, 4R, and 9R are connected in L.l e 9R 5 4R 3R Sl slia A3 (a5 o3
parallel. What is the equivalent resistance of the M e litall L8l da glial)

three resistors?

A 1.44R B 16R
C 20R D 0.65R
Question i ‘
Concept Check 5.6 5.6 pralel! das ¥
doglzll =N 2ll ya de 1
Which combination of resistors has Fealall ) loglal ::J.c‘itlsil
the highest equivalent resistance? '
Vel ¢ Vet ¢ Rg
Vem;__ :& Vemi_: :E R:& RW’ RTR RT' R 1;
RY RTR RY RA §
(@) (b)
(@) (b)
1
1 oW
§R VVZ
vemi_ ‘t gR
Vemf :é vernf --R;, R
TRﬁ R .
(c)
()
(a) aegati(
a) combination (a) a) acputila
(b) acg.1(b
b) combination (b) st
(€) degel(
c) combination (c) c) acgutllc
(d) acg.21(d
d) combination (d) 3o
ilS1) Zoglal) ¥l olegad)
e) The equivalent resistance is the - e &) 9"$ €
same for all four. i

20 identical resistors are connected in series. The
resistance of one of them is equal to 7 (0. What is
the equivalent resistance of all resistors?

JIsm

aaaf daglia Mgl e daiaie da lia 20 Jpa sl o

A 5.71Q

™

200

C 80 ()

140 Q
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20 identical resistors are connected in parallel.
The resistance of one of them is equal to 10 (.
What is the equivalent resistance of all resistors?

sl A glie o) sl e daaie da slia 20 Jua 55 o5

A 050

20

(@)

10Q

200 Q

Two resistors of resistance R are

R o e e m st e
connected in parallel. The combination R ANV u"ﬁj‘fﬂ | f: "’1"‘%&‘ R ;:t:ium’u?
is connected in series to a resistor of AM— | o 2R s ~$4§ 3j3‘ é" ) “)‘“&
resistance 2R. What is the resistance of ’\%/\1 fodn o ial) e sane Ao e A
this combination of resistors?

A 0.5R B R
C 1.0R D 2.5R

In the diagram below the current in the 3.0 Q daslad) i il cobial ) o ) 8
3..0 Q resistor is 4.0 A. The potential A AR, O g Omaeall 530S ol sy 4.0 A s
difference between points A and B : Bls A oyl
must be -

A 08V B 1.25V

C 12V D 20V

@the_garden_academy ﬁ The garden academy
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Find the equivalent resistance between

: SR 2R b s a cuhill (LK) daiall 2
points a and b. 9 ) R
®
b
2
A ER B —R
3 4
C -R D -R
4 3

Eg;gttsh: aer(ll(liut\)/alent resistance between ¥ _ R 2R ; b s a okl oy L) da il aa )
Ve
2 6
A —R B =R
6 5
7 3
C —R D =R
3 7
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# Learning Outcome (@okaill z,50) Examples (k) (,P age i)
As mentioned in
the textbook
Apply the equations of power < . . . | As mentioned in
Y (P = iAV) 35l ¥ alas (aukiy
(P = iAV) for any electric device e iavys Avj s EXCERCISE 134
7 2 Loslaall (P = 2R = —) 5 HheS Jles .
and (P = I2R = 22 for a resistor S g0 s S >:57b 143
R bl Jileead) Jal 4
to solve numerical problems. sl 45,5 WS
BB FEEBTARN
5.57b

Power (P): is the electric energy consumed in 1 second. (Unit: Watts [W = ]/s])

(W = J /s 5150 10l sas 5) Al 5 55300 g3 43l ¢S AdUal) 5800 e 30 Janall 3(P) 3080)

dau U
dt t

5.57 A hair dryer consumes 1600. W of power and operates at 110. V.
(Assume that the current is DC. In fact, these are root-mean-square
values of AC quantities, but the calculation is not affected.

a) Will the hair dryer trip a circuit breaker designed to interrupt the
circuit if the current exceeds 15.0 A?

b) What is the resistance of the hair dryer when it is operating?

Jigm

A0V agow Jdenog 350200 o 000 W 2t aise cllyiny 5.57

Sl ) bt i mall ais 1 3le § atrs L2l G oa l)

- N B DR I { P LTI

LS Jls 3 380 plazl peall JLoll gl han et} chive a5z s (8
°15.0 A ,Lal

Saliits o) el Caesi daglus L (b
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An electric device with power of 2400 W has a La plate 4L 5eS daglia 4925 2400 W 45,8 L xS Slea
resistance of 5.0 Q. What is the potential difference ¢ olead) Jerill o 53U 2gall 38 L 5.0 Q0
needed to operate the device? ‘
(Neglect the effect of temperature change) (30l A pn s Ll Jaal)
A 220V B 12000V

55.0V D 16 A

A device operates at a voltage of 240 V and consumes Dlie e 480 W la laie 3,08 cllging s 240 V 2 ke dan
480 W of power. What is the current flowing through falbla Ll lall
it?

A 2A B 4 A

C 8A D 16 A

™

What is the power dissipated by a resistor if it has a L e a5 10 £ Ll ilS 1Y) glia LeSlgind Al 5l oo L
resistance of 10 () and a current of 2 A flows through $2A0 )8 s
it?

A 10W B 20w

C 40W D 100 W

@the_garden_academy ﬁ The garden academy g \ @www.!hcgardenamdcmy.net 0 00971569174493



An electric heater consumes 1.5 kW of power and runs Lo lela 3 32d 1.5 KW b laia 338 Al jeS Gldw Jany
for 3 hours. How much energy does it consume in kilo S(KJ) s shsll LSl Al Zdall lada
joule (k)?

A 0.24 k] 840 KkJ

C 8,000 k] 16,200 kJ

Jlsm
How much energy is used by a 15 W electric motor SN IS W B sk (e < ae Lﬂ'gs-““ u“” “LHL:‘”‘E‘
if it operates for half an hour? faclu Caal saal 4l il
A 7.5] B 450]
C 9000 ] D 27000 ]
@the_garden_academy 9 The garden academy A
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Learning Outcome (@lxdl z,5e0)

Examples (k) .

Calculate the equivalent resistance
for resistors in parallel

arrangements

1 1 1
— =4 — 4.
(Req R1 R2 )

S5l e
1 1 1
Geg =Rt ™)

(A=iasall)
State Kirchhoff’s junction rule:
"The sum of the currents enteringa | <Ll & geaa™ ; il (a5l S 68 SO
junction must equal the sum of the QLA & gana (5 sl dla g & AR ) )
. . . moson s As mentioned in
currents leaving the junction leie dalad)
Concept Check 6.1
146-
Alia gall e sliall L)) e glial) Caven) 147

a;u.\f‘;{)‘,us
6.1 aalidl

Rule statement: The sum of the currents entering a junction must equal the sum of the currents

leaving the junction.

Mathematical Expression:

n
at a junction: z ir=0

k=1

= Currents entering a junction are assigned a positive sign.

= Currents exiting a junction are assigned a negative sign.

n

b,

—_—a—
I I

at junction a: Zik=0—>i1—iz—i3=03i1=i2+i3

k=1

<Ll £ gana (s gbeas (o g A Al g ) AR ) )Ll £ ganna 1 gl Gai

n
k=1

I I

gl Ala gl e da LA

sdaaly ) daual)

Aluagl) B JAs ) o il A g 5] ol oy @

Ala gl e g AT Al ) Ll Al 5 JL3) Cpaati oy w

n
aﬁm)nm:Zik:()—)il—iz—ig:0:>i1:i2+i3
k=1
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Concept Check 6.1 6.1 pealad ) dasl 0
For the junction shown in the figure, f=-'=|_-'i* Lo Jsadl 3 asmssl) alagl) 8
which equation correctly expresses the Pl faema O [ [San ot =y

e - =
sum of the currents? ANNRA]

i ; i3 Tiz
3 iz i

—
f—
T i iI Iy
i I] 4
4
e s al i+bL+h+i,=0
a) h+i+ia+ig=0

) ) ) ) Voo . .
b) iy— iy +is + iy =0 bl i—i+ i+ iy=0
- ; : ) i A -
O —h+i+is—iy=0 [= i+ i+ i3—isg=0
; Vo= iy — y— iy =
d) .,-1 f}‘_ ',3_;'4_0 d 4 |'2 f3 r'4 0

NS, TEE TR el j+ihb—ih—ih=0
e) hh+ih—ih—iy=0 1T TR

The diagram below represents currents in a segment ;. . s s

| D 5l | I P R R A | ) o
of an electric circuit. What is the reading of ammeter o e e i ‘u)l C
A2 fA ).\,)A‘)” oc\)ﬂ

3A 4A
2A
1A
2A

A 1A B 2A
C 3A D 4 A

-

The figure below shows a network of currents. What

) ) 7kl Al Lo ol il (e AS0E slal JKEN e o
is the current i? 2 o oe ° o

15A 3A

5A

-34 B 34
C 134 D 23A
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For the junction showing in the figure,
determine the value of the current i,
shown in the circuit.

A aam (JSA 8 Aain pall Al sl Al
Bj\ﬂ\‘fcm}d\ i3 ‘)lt.‘ﬂ‘

-

Dete_rmlne the.value qf thg currents i =54 N 4o & gl g in bl A 2aa
and i, shown in the circuit. N T T Bl
ip=9A

-

A m
For the junction showing in the figure, . o e . .
determine the magnitude and l 46 A e aa (JOA (b Aan 5l mﬁ‘q\j@
direction of current I. e
A
5A

@the_garden_academy 0 The garden academy g \ @www.!hegardenamdcmy.net 0 00971569174493



2A

For the junction showing in the figure,
determine the magnitude and
direction of current I.

SA

6A

JVgm

DIae 20 ¢ JSAN A daia gall Alia ol Apilly
1 ‘)\:ﬁ]\ o\@ﬁ\‘,
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Learning Outcome (@lxdl zy50)

Examples

(Ah) |,

Recall that in a single loop circuit,
the current is the same everywhere
in the circuit.

Analyze single loop circuits
containing two sources of emf and

DL oSy dAdlal) Apalal 3 palall 84l S
Sl e JS A ga

e (s siat Al Adla) dpalal 3 sl Jla
)Ahc}@hjgﬁ\:\aﬁ\ﬂ‘fa}mu;\)m

FIGURE

6.8 JSall b

As mentioned in

6.8 148-
149

JJJLAS

circuit elements

JBlall

Kirchhoff’s Loop rule

Rule statement: The potential difference around a complete circuit loop must sum to zero.

m n
Mathematical Expression: Z Vemsj— z irR,=0 Z Vetosea toop =
j=1 k=1

= Kirchhoff’s Loop Rule is simply a consequence of the law of conservation of g

energy. v i i

emf,1 = ': emf2

= Application of Kirchhoff’s loop rule requires conventions for determining the 1 ] 4

potential drop across each element of the circuit. This depends on the assumed ! p &

direction of the current and the direction of the analysis. Ho

Z Velosed

loop = 0

gl g s 0l

ke (5 ghau (Al Al g8 B i) Al A gl (GR (g padl £ panall 06K O g 10 TR

n

Zikszo

k=1

sl ) dapual)

m
Z Vems,j —
=

S b

ASL] Lada oy ) Ao spall gl pS il aey w
sraie K pe agall (aliadl yaail laal il agall sl S (0 98 Gk by, =

bl sl 5 ill o il sladY) e 16 gy w

- e

raida da

Vems, & Vems, &> D) Vemr 055 Vemf, d Aldl ikl g Jaa sa Vemp, d i sall LRI S 1Y

Dl olasi s < SSYY (o ) Vg - 2 0b @ 3 Vo 058 1 Vo, J sl Gl e doasa Vg 0 J sl ikl IS 13)

T /NP REGRRE PRSP SENCES
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Which of the following equations represent the
current [ in the circuit below.

Solial 5 _jalall & [ lall Jias 45Y) ¥ aleall 4

Question
The sin.gle-loop circpit below has two batteries and Ll L e gl s s s e ool il Aulal 5 5030 g gin
two resistors. What is the current through the 4 e A 2 1at
resistor?
4Q
“AAA~
203 = 9y
$ =
[y
Bl
15V
A 1.0A B 15A
C 4.0A D 6.0 A
g

=1+
€y
& — & & t&
I = =
&2 =& €2~ &1
I = I
C R{+R, D R, —R,

In the shown circuit, if the reading of the ammeter is
1.4 A. What is the voltage of battery V?

Jism

V4 )l

C 12V

@the_garden_academy 0 The garden academy
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Two resistors of resistances R and 2R respectively
are connected in series across two batteries with
electromotive forces of 6.0 V. and 9.0 V, as below. An
ammeter connected in series with the batteries and
resistors reads 0.55 A. What is the resistance of the
second resistor that has a resistance of 2R.

- wnawaill aanl

Aliwill e

Aadlhy 55 oy ey e Vsl e 2R 5 R Aay O glie Jpa 58 o
e T olial mmse 8 LS 9.0 V5 6.0V Lalaia 3l S
L .0.55 A da e glad g iy jdadly il e Juaital

) 2R Fashs Al Ha gliall da glia

R 2R
AN WA
0.55A(®
6.0V 9.0V
I f
A 9.1Q B 18.2Q
C 36.2 Q) D 4.56 Q

A circuit consists of three batteries with
electromotive forces Vo1 = 4.0V, Ve = 2.0V,
and Vep,r 3 = 3.0V, respectively. These batteries are

connected to three resistors with respective
resistances Ry = 2.00, R, = 4.0, and R; = 6.0 0.

What is the electric current through the circuit?

Jism

Vemp,1 = b S Aadla 5 8 3 il sy &6 (e 55l (555
o JAsll e Vo e =3.0Vs Veyppp, =2.0V54.0V
Cila glia Cld il glia EML dliata by jUal)

sl e Ry =6.005R, =4.005R; =2.00

5 ilall e lall b eSh il L

R, R,
AN M
Vemf‘l_--_
= Vi3
I AN
Ve!ntz R3
A 1.0A B 0.75 A
C 0.50 A D 0.25A

@the_garden_academy 0 The garden academy 4
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# Learning Outcome (plxdl zy50) Examples (k) (,P age i)

Recall that an ammeter is a device

used to measure current, and

voltmeter is a device used to measure - e Lk .

potential difference. o u»‘-ﬁ-‘em S e Q,‘ )S,M

Recall that an ammeter is wired in a GA ol padiey e s el Ol

circuit in series. . ;*A’J\

Recall that a voltmeter is wired in (Gl e 3l (B Jlag sied) o SN

parallel with the component across OsSall e o)) 5l Jla gy el sl o S As mentioned in

which the potential difference is to be o dgall (58 (il s (g3 FIGURE 6.17 153-
10 | 1easured Laslie J8 41 S pama S o O 155

Identify that ammeters are designed to
have as low resistance as possible, so
they do not have an appreciable effect
on the currents they measure.

Identify that voltmeters are designed
to have as high resistance as possible,
so they have a negligible effect on the
potential differences they measure.

Sl Bsale il Al Y il s diSas
Loty 21 il

Laglia el 4l 0 &) aanan il gill o) 2aa
B Gle dia Ll Al S a5 S
Loty S gl

6.17 JS&ll Aoy LS

Measures voltage

Measures Current

Connected in parallel

Connected in series

Very high resistance (~10 M)

Very low resistance (~1 (1)

©

)

LeSH agall Gy

el Ll ey

@ e ala

sl e s 8 2%

(~ 10 M) has Llle 2 fia

(~ 1 0) s daidia da i

_®_

“MA~

|®

1
+1-

emf

@the_garden_academy | 0 The garden academy
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Which of the circuits shown in the figure will not

function properly? Trmaa U< Jaxt O JSA (8 Aamsal) 53l e

=
o
&

YV~

<
R, <
P

Iy
e | o=

Vemf

o]

Example: What is the expression of the current

Saxall b od et dndy A Ll e el Sy s sl
measured by the ammeter in the given diagram and pe M P el sy ) o= = USN o J
¢ el il a5 2625
the voltage measured by the voltmeter? i
B R c R
—Wh—
R D Wv E
R
i
A ®
LA R
Reading of the Ammeter Reading of the Voltmeter
JinaYl 3e) el gdll 36 )
A Vems/3R 0
B Vems/3R 2iR
C 0 0
D 0 2iR

@the_garden_academy 9 The garden academy - @wwwlhcgardemudmy.m 0 00971569174493
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Aliwil] e

=

The circuit shown in the given diagram works Cum K ea gal) (bl a1 A sl 3 5501 Jae
properly where the lamps shine normally. A, B, and C E§ 5 eal 355G j T e "
i . 2l B el A3 & C B A L ornb S maubiadll ¢ o
are three measurement instruments. Identify the . 5
. D JSdxuh
nature of each instrument.
(B) o)
B i -
i
(AD @@ L1 '[ vemf dﬁy Lz
K
A B C
A Ammeter siwl Voltmeter il ¢ Voltmeter il ¢
B Ammeter iwl Ammeter iwl Voltmeter il st
C Voltmeter _iwil ¢ Ammeter siwl Ammeter iwl
D Voltmeter il ¢ Voltmeter il ¢ Ammeter iwl

a5~

What is the consequence of connecting an ammeter
in the circuit as shown in the given diagram?

pol) 8 mamse s LS Bl 8 5ieY) Qa5 dagi 4 L
S bl Lagadsll

A Lamps C and D turn off B Lamp C turns off.
D 5C zbad ik C zlhadl (il
C Lamps A, B, and C turn off. D Lamps D, E, and F turn off.
C 5B 5 A mubadll (ihai F 5 E 5D gubadll (gl

@the_garden_academy 9 The garden academy
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# Learning Outcome (@lxdl z,5e0) Examples (dliel) (i)
Apply the relationship giving the o5l AN Aiail | Jaad 3 38Dl s
charge as a function of time for a sl A g & Ré 5 b (S
capacitor in a charging RC circuit . )
_t
= — t
qa(t) Amax (1 € T) Q@) = Gmax (1 — e—?) As mentioned in
11 EXAMPLE 6.3 155-
Apply the relationship giving the et e a1 e 1 157
charge as a function of time for a w)u d‘js ) ' ] & QM‘ 4_9; ’ 6.3 Jie a5 LS
capacitor in a discharging RC circuit & Ay (8 RC 351 (8 A8
¢ _t
q(t) = Qmax et q(t) = Qmax € T

Charging Vs. Discharging a Capacitor in RC Circuits
i..iﬁS.d'pJPJLN\ JJIJJ‘;AJES.J\ MJM

State Charging Discharging
dgasl o ks
C(llqi;lm) q(t) = qmax(1 — e—t/r) q(t) = Qmaxe_t/T
C‘:‘gﬁ‘(") U(2) = Laze™ " i(t) = (—_qt’"“") e-t/t
Imax CVemf
. _Vemf (qmax

» Time constant (t = RC): time needed to charge the capacitor in RC circuit to 63.2% of its maximum charge,
or to discharge 63.2% of the maximum charge. A smaller time constant results in a faster charging and
discharging process.

43ind e 63.2% & o3 e Wl e sl aTind 0 63.206 () el o S il 5N e M 1(T = RC) el ) m
I owea el Culdll IS 1Y) G s o 880 5 Gl ()5S (5 seadll

* Time needed to charge a capacitor: t = —7In (1 - ﬂ) (Sl il 3 e )

dmax

* Time needed to discharge a capacitor: t = —7In (ﬂ) (RSl o il o 33 (g 30

Amax
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£ 6.3 | Time Required to Charge a Capacitor

wired in series. The capaciror is initially completely discharged

PROBLEM

maximum charge?

Constder a circuir cansisting of a 120 V bartery, a 50.0 §2 resistor, and a 100.0 pF capacitor

How long after the circuit is closed will {1 rake to charge the capacitor to 90% of its

ise el a3 o3| 6.3 .
oiloss 100.0 PF aiass (51505 50.0 © aslans 120V laags alay o 0355 3,50 3 58
alad) § LU gemdin e cuiSI) L Jlgtll Gle

FEIRY
Spladl ale s o Gt peadl o0 90% I s i i S o i o3 ne oS

Question g
Self-Test Opportunity 6.3 6.3 S HLas-¥) JVaw
A 1.00-mF capacitor is fully charged, and 100 MF e JolSIL yoniin caiSs
a 100.0-0) resistor is connected across 100.0 &3 tlo pgles a8 b o Jogay
the capacitor. How long will it take to e 99.0% &eﬁ¢éﬁﬂz~f 0-°.J'J' N
remove 99.0% of the charge stored in faisSl) § o8 gel)
the capacitor?
Question ‘ Br™

a battery (V = 25.7 V) are connected in

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

AC =149 pF) sy i 250 6.11
e B pabiazs (V= 257 V) Laays alasy (R = 243 k) il aglnag

@the_garden_academy 9 The garden academy

series, as shown in the figure. What is the T~ 1= 036215 535 Losie Sl Gt jlane Lo JS 4l § pisge g LS sl
charge on the capacitor at £ = 0.3621 s Srball ale aa
after the switch is closed? a) 548X10°° C
2) 548%107° C R =C b) 7.94X10°° C
b) 7.94 X 1075 C R ==C o 15x107° C

.y d) 166X107* C
& -+ I e) 242x10°4 C
d) 1.66x107*C v |

= Vv
€) 242x107" C
:./\"17
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~ wnawaill aanl

o

Question J s
6.47 The circuit shown in the figure -
5 -—_| Sa) 3 Eseingll 3 50l 6.47
has a switch, S, two resistors, R, = C LC = R, = 1%0 (9] ’:l[_,, I:, S rliss
1 = L 2 Olagliog

1.00 ©? and R, = 2.00 £}, a 120-V bat-
tery, and a capacitor with C = 20.0 pF.
After the switch is closed, whar will

12.0 V Lasgs ajllay, ARZ = 2.00 Q,
R, R, ale aa .C= 20.0 pF aiaw aiSay
feaiSl) ot Juse sl gl oS zlall

the maximum charge on the capacitor R, R, ., A hoe .

be? How long after the switch has been A Sl L) gloss ) o)l 3l Lo
closed will the capacitor have 50.0% of I Jaze pasl 5a 50.0% acd clall ale
this maximum charge? ‘}:‘m_l' v I~ Sad gyt

emf

o5

5 S,

e

10.0 mF

6.45 Initially, switches S, and S, in the
circuit shown in the figure are open and
the capacitor has a charge of 100. mC.
About how long will it take after switch
S, is closed for the charge on the capaci-
tor to drop to 5.00 mC?

sl 3 Sg9 Sy ylobinl) qus aladl 3 6.45
Sl gl Jase 09y (JSA) 3 deasll
) s atl) eyl 5al) Lo 100, MC 5a
5.00 MC ) doeed cat€l) ooty L3 an
5y glall gl as

200. Q2

100. © 300. © 100. 2 300. 2

An RC circuit consisting of a resistance (R = 1000 Q) ks ey (R = 1000 ) esie 00 0555 RC 6500 o
and a capacitor and battery. The charge on the sl o e 5l A0S G o .
. . g .. ) : s e A GG e Al aaas
capacitor as a function of time is given by: Y
= —4(q — o~ Y0.001
g(t) = 1.0x107%4(1 - e“/o.om) q(t) = 1.0x 10?w (L“e . ) \ 5
$iy ; 3 8
What is the electric potential difference of the 2tal) el el 52
battery?

@www.!hegardenamdcmy.net o 00971569174493

@the_garden_academy ﬂ The garden academy & g




“SRCADEMY

5 & O O f

Jigma

Example: An RC circuit consists of a capacitor (C =8
uF) and a resistor R, which is charging through a DC (e 4ind b (R aslia (C = 8 pF) S e RC 30 5S35 ;b
voltage source. The charge on the capacitor as a ol ASS (S And Sl sl eday | jalise g Haae A
function of time is shown in the graph. determine the B0l eda (8 glaall R Aasliall 2aa
resistance R of the resistor in this circuit.
)
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A 2500 B 500 Q
C 800 Q D 975 Q
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# Learning Outcome (@okaill z,50) Examples (k) (,P age i)
Identify that the magnetic field vector G oS Ll Jladll 4aie of ) )
is always tangent to the magnetic field T J“w\ dla;-“ L i R L...;LM Asgggggn,;g n 170
12 iglest'fyth P il bl Jlaal gl s3a ' 171
enti e magnetic field lines an - ] B A LS
the poles of permanent magnets. A el 75 Sl s

Characteristics of Magnetic Field Lines:

A magnetic field is represented using field lines.

The magnetic field vector is always tangent to the magnetic field lines.
Closer spacing between lines indicates higher field strength.

Magnetic field lines do not intersect and point from North to South pole.
Inside the magnet, the lines point from South to North

v W

WLM\JM\LJLAWLAA
el Ja gt il pelabiseall Jlaall Qi o
bl Jlaall L sladl Uilas Lails ()5 oanlalinall Jaal) 425 =
- el Jlae 333 ) o shadll (s o AY) Biladl juis w
il bl Y sl Qi e adiy oaablinall Jaall Jashat ablEs Y m
Sl ) giall (pe daghaall s o bl il m

» The direction of the magnetic field is established in terms of the direction in which a compass needle points.
= A compass needle, with a north pole and a south pole, will orient itself so that its north pole points in the
direction of the magnetic field.

Al gall 3 ) aal) el (Al slasy) «;\wabl_u&\ Jlaall oladl paas
enhalinall Jlaall oladl ) ledl) Leadad jaldhy Cuimy Lgua dua g ¢ gial) uladll L) Caladl) )y cdlia all 5 p3) o 585
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a bar magnet?

- araill yan] =
< L 1] L1 @

A magnetic field is represented by magnetic field lines.
Which of the following represents the magnetic field of

Aliwill e

,A -

&l bzl Jlaall b ghady csblinal Jlaad) Jia a1l
Shairas (Bl asdalinal) Jlaall Jiey b Les

>
vy e v A A
A « O »
L v 4y ¥
KA
K| A »
v vy oK
C [ ) « I
v KE Yy
4 * »
< ¥

‘ Question

The figure on the right shows the
magnetic field around a bar magnet. At
which of the four labelled point(s) is

JV s

Jlaall (el e 3 g sal) JSa eia sy
@l vie | pbling Blu Joa (oulaliaall
Jlaall ) & dain sall dan YY1 L&) (e

the magnetic field the strongest? Thaf )] pushalinal
A Las 2 Lii 4
C L 4 351

‘ Question B

The figure on the right shows the
magnetic field around a bar magnet. At
which of the four labelled point(s) is
the magnetic field the strongest?

13) elils Uphalina jedat sl JSl G
wgi‘Pw\ﬁcS\}Aﬁsﬁjmj
3)9\;@;..43\ o\;ﬁ&\dﬁé@m\ U_ﬂ‘)lzsi.“

¢3la 5
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Which of the following is/are true regarding the
magnetic field? ¢ lliidll el il Lo e
I.  The spacing between the field lines represent Ll ],' s P Jud sl f:ﬁ " E‘uwfb IL’S
the strength of the magnetic field N S\w.L.}LsJ Tles Latls O Ll d‘i’d\ dai -II
II.  The magnetic field vector is always tangent to ’ filie il 10l ) 0L s ’
the field lines il IS5 s | sk
III.  Magnetic field lines form closed loops
A [ B 11
C I11 D I, 1L, IIT
‘ Question Vg
A
The diagram shows a bar magnet @ Guhalize Gacad  Shall s )l eaa 50
and four plotting compasses. T SPWICA R Ve I
Which compass shows the R @ @ B Jlaall ol e 53 CBLa all
direction of the magnetic field due @ S mbliaall e gl asdaling)
to the magnet? c )
A A B B
D D
‘ Question ‘ g
The diagram shows a magnet with A e Badalina Jaidaddl) o )l i o
some plotting compasses. The @ o s Aadandadil) Cla gl sy

compasses show the direction of (bl Jlaal) slasil i3l sall

the magnetic field of the magnet. . @ @ E R AEEAL

Which plotting compass has the @ o) ) L 50y i Al sy 6
needle pointing in the wrong . ¢ Ll
direction?

A A B B

C C D D
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A small compass is placed close to a strong bar o s B nhline Cuial (e 0 Al S jsa Al g Cnin g
magnet, the same distance from each end. Which S oV a5y Al ansy sf sk IS (e Adlisall
diagram shows the direction in which the compass Al sl 5 5 4] s
needle points?
N] [N
compass compass
A B
5 s
N [N]
compass compass
C D
LS | s
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. i Page
HF3e el .
# Learning Outcome (@lxdl z,5e0) Examples (dliel) (il
. N As mentioned in
13 Solve problems related to torque on a Al e ol sl a e ddlaiall Jilusall da the textbook 184-
current-carrying loop Dl Jaas 185
£._1\:\S.“ ‘E JJ} LS

» The sum of the torques on the two vertical sections of the loop gives the net torque exerted on the loop
about its center: t; = iABsinf
= The torque on a coil consisting of N number of loops: T = NiABsin@

T = [ABSInG (w8 e Jss A8l e Jgall Jdlall o)) sall o e JJany Adlall ae (fiaalaiall Gfiadadll e () ) sall (oo g sane m
T = NiABsin@ il e N od2e e o sShcale Je gl jgallaje m

‘ Question g

B P
. ) - ] l u ‘ ]. . SS :.“ .
The top view of a current-carrying P df:M d\éjh e E:m >
loop in a constant magnetic field is // ‘5~‘ K ! . "f ] "m’” 2= L@'ﬁ
shown in the figure. The torque on - ! ot sl el (g

& el ) 5

the loop will cause it to rotate:

A Clockwise 4elull @ )lae ae B Counterclockwise 4eludl o jlée (e

Not at all 4slal) g1 ) D Can’t be determined xaaill (S Y

‘ Question ‘ i
A coil is composed of circular loops of radius T S .
r = 5.13cmand has N = 47 windings. A L= 5j13 cm _Q#MA’!}‘? um;w 05Se e
current, i = 1.27 A, flows through the coil, which 25254l ul’f\ >l = 1'27.‘4 g AN = 47
is inside a uniform, magnetic field of strength pJe ol Lo 0.911 T 5ady plillia (pulalis Jlas i)
0.911 T. What is the maximum torque on the coil S pablinal Jlaal) g @il Gl e ol )50
due to the magnetic field?
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The figure below shows a rectangular loop in a . e e e ve s
B);(‘Ja.u.a ;m.\.LL\a.A Mgm%ch\(ﬁ.ﬂ\c@
uniform magnetic field, free to rotate about the T J e . ° >
3_0cm1.€_~'4‘)£:t‘.g¢d\uu\w_JM‘JPQ\JJJ\

axle. The loop of width 3.0 cm and length 12.0 cm Gl T k1oL
carries a current of 2.0 A. The uniform magnetic bl Jad) 2.0 Aiad 13 12.0 cm elskes

field has a magnitude of 1.5 X 1073 T. Whatis the | F3'0losllale jlials, L5 x 1073 T ke ‘d pliial
magnitude of the net torque and direction of Al o) 53 oladl g el e
rotation of the loop?

Uniform
Magnetic Field

Question 3o

A.current carrying loop Is or1entedI in three . el sl A5 gl 5o 1D 3 A po L L 3o Al
different positions relative to a uniform magnetic s gne BEIaT 5 g 3 Ko ¢ L aingall b, Al s
field. In position 1 the plane of the loop is :Lfc SO e ‘ .‘E'M"\ ; g
perpendicular to the field lines. In position 2 and 3 e U{Sf ‘5')3 20;"""“3‘3 & Jaall Jashad u““'
the plane of the loop is parallel to the field as po= e 0 S dymaia g (gl (g se 5 LS Jlaall 5 ) 54
shown. Which loop(s) experience(s) maximum f8a e S) o5
torque?
B
m @ @)
1 B 2
C 3 2,3
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BT il 340

The figure below shows 4 different loops placed in d‘_é'd‘ U;SJ @t Ao :1:3 A‘AL'T“'M“ @;‘::m M\ C‘:j\’
the same magnetic field in different orientations. pie ST gyl clilall ) Adlide clalad] (8 (e

Which loop experiences the highest torque? s

B B B
()

|
rlvv

vVvVYY
®
vyVvVYVYY

A AR

v

Xy

®
?
vVvy vyvyyvy

Yy v

(x)
figure (a) figure (b) figure (c) figure (d)

2>

What is the direction of rotation for the following Ll S Tl Jaad 30 40000 bl () gall olas) s Lo 2l
current-carrying loops acting as a motor in a ¢ mnbling Jlae (A& jnaS Jand Wl
magnetic field?

vy
4

NANNANA

ANNNNMNADT
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‘ Question

The figure shows a front view of a circular loop
placed in a uniform magnetic field, free to rotate e (8 de gain ga A il dalad el 1) slaia S8 i s

about the axle and has N = 70 windings. The N = (048 Hsadl s o)) 5all 3 s calaiie ounhaliza
radius of the loop is 35 cm and carries a current of 5.0 Adiai 19 Jaad g 35 ¢m 4dlall jlad Caas 48l7()

5.0 A. The uniform magnetic field has a magnitude L)) iy 8 X 1073 T i 4l aliiiall asplaliaall Jlaall
of 8 X 1073 T and makes an angle of 40° with the e e A8 (s sl e (g3 sanll 4nial £ 40° W jlsia
normal vector to the plane of the loop. What is the ¢aalal) O\;} 3oty laall oy sall a5
magnitude of the net torque and direction of "
rotation of the loop?

v

v

v

v

v

A 4

‘ Question g

Example: The figure shows a front view of a

circular loop placed in a uniform magnetic field, e (8 e gain ga A il dalad el 1) slaia JSEI g g Jlie
free to rotate about the axle and has N = N = a4 Hsadl Joa o)) sall 8 a calaiia sunaliza
50 windings. The radius of the loop is 20 cm and 3.0 Adiai 19 Jasdg 20 cm Adlal) jlad Caas A85(
c'arries a current of 3.0 A. The unifgrm magnetic G945 X 1073 T i alaiiall cwdalizall Jlaall
field has a magnlt.ude 0of4.5x 107° T and makes. OosM ase Jlaiele Zlal (s i aa 350 W jlaka g
an angle of 35° with the plane of the loop. What is Calal) o) 50 olatl 5 ilal
the magnitude of the net torque and direction of i
rotation of the loop?

v

v

v

v

v

A J

v
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What is the direction of rotation for the shown loop?
And what is the name if the device that is pointed at
with the arrow?

~ wnawaill aanl

Aliwill €

adl et 53 Sleall and Loy S sall A8l )y 50 olail 8 L

Sagdl

{ 3
b o

N

Rotation direction

Device’s Name

Dl aud

Counter clockwise 4clull o jlie Se

Commutator _kall _sSle

Clockwise deludl o jlie xa

Armature s ¢ 3l

Counter clockwise aclull o jlie uSe

Commutator _kill LsSle

glo|w | >

Clockwise deludl o jlic aa

Armature s ¢ 3l

2>

The given figure shows the top
view of a one-winding square loop
of side a placed in a magnetic field
of magnitude B. The loop carries an
electric current i. Determine the
expression of the net torque acting

Ay e d8la] (g glall Hlaial) (K eia g
Jand B o lie puslline o 8
A A8l das j L HeS 1)L Aala)
s ade oo el LINA (e (S
a siaYy Al Je Sl Slall

on the loop in terms of i, a, and B. .Bs
— -2
A ia’B\3 B ia“B
2 2
2ia’B a2
C D ia*B
NE 4

@the_garden_academy ﬂ The garden academy 4
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The given figure shows a 10 windings loop carrying a
current i and placed in a uniform magnetic field of
magnitude B. The loop has sides a and b and is free to
rotate about a shaft dividing its plane into two equal
parts. Which sides of the loop are subject to torque
and what is the expression of the maximum net

torque on the loop?

Jlae 4 smsasi 15 Jead il 10 Lo dila JS3N gy :
O‘J}ﬂ‘g;s‘)ﬁghjb}a u\a_‘m:\&‘;.u Ba‘)\ds.oelaﬁu‘f*\b\_\u
sl 2l e uﬁ;wuudé\b‘fwawﬁuwdﬁ
Alall e o ()50 pde ol Juad 58 Lay Ol sl o el iy

shaft

|
il

Sides that are subjected to torque Maximum torque
sl o ad L e ) il sl N
A 1,3 10iabB
B 2,4 10iabB
C 2 10ia*B
D 4 10iabB/2

Two coils are positioned within the same magnetic
field and carry identical currents. The first coil
consists of 300 turns, while the second coil has 600
turns. Additionally, the area of the first coil is twice
that of the second coil. What is the ratio of the torque

experienced by the first coil to that of the second coil
?

Jism

L Gl Jan Laa SIS 5 pelalinall Jlaall (i b (pile a5 o5
A8l 600 (e 0sSe S Calddl 5 381 300 (e 0 5Se JY) Gl
eﬁm@u @U\uu\ubuwd)‘ﬂ\;ﬂd\ﬁb.u}

f A Gl e o sl ade JsY) calall e ol all

A 2 B 1
C 4 D 1/4
@the_garden_academy ﬂ The garden academy

5. \ @www.!hegardenamdcmy.net 000971569174493




Two coils are placed in the same magnetic field, each
carrying an identical current. The torque on a single
loop of both coils is the same. If the first coil has 400
turns and the second coil has 900 turns, what is the
ratio of the total torque experienced by the first coil
to that of the second coil?

You

Jigma

15k Legie IS dany ¢ pulalinal) Jlaall (il (8 (paile aua g o
O8I andi sa cpalall IS e 3ol g ddla e ) ) sall p3e Dlilaia
Olsl a e A o L Ail 900 Sl Calddl 48 400 J5Y) calal
A e A )l ade ) V) calall Al i ey 3 S

¢ G el

4/9

os]

9/4

C 16/9

D 9/16
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# Learning Outcome (elad)l z)54) Examples (k) (Al
Sketch a current element in a wire and Jlaall oladl s <l & s e an) As mentioned in
indicate the direction of the magnetic a5 &m Sie 4ai ial\ Ll the tex.tbook.
field that i ' i e iy g3 (pua As mentioned in

14 e at it sets up at a given point g sl 4 Al 3 Gl 0 il FIGURE 8.2 196-
located near the wire by the position ) ’ ’ T ’ 197
vector. .

: ; TS N R PRIXS

State and explain Biot-Savart’s law a8y Sl 0518 S 8; i< -,Lﬁ“‘ @Jjjj <

» The Biot-Savart Law mathematically describes the magnetic field produced by a small current element by

this formula:
A dipally piia U pais 8 gl (eabliial) Jlaal) Gy s Ml g (1538 Chuay =

d _ Mg idssind
4m 2

dB: magnetic field (T). wbliial Jiasl/
Wo: magnetic permeability of free space (41 X 1077 T.m/A) &/ sll Lusbliall Lilsil

ids: current element (A.m) (points in the direction in which the current flows along the conductor). _Jtil _uaic

7: the position vector measured from the current element to the point at which the field is to be determined. sl 4350
r: magnitude of position vector. sl 435 /s

i: electric current (A)  Hbe<l Ll

0: the angle between the direction of the position vector and the current element, Ll saic g &8 3ol 4a50 (o 4o/ il

The direction of the magnetic field around a current-carrying wire is identified using right-hand rule.

ol ull BaclE Alasiuly U5 4 ey 2 bl Jgn peslalinall Jlaall olail apaai S

direction of magnetic field  direction of magnetic field

bl Jadl el Jlaal
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Identify the direction of the magnetic field in each of
the following cases at the given points P and Q,
assuming a straight current-carrying wire is present
in each scenario.

L) sie A0 Y e S 8 omalliiad) Jladl sl aaa
b S (10U sy asine Gl d a5 (il j8l Q) 5 P sUarall

P P
* *
| | -—— | | — i |
Q* Q*
i
P* Q* P* Q*
i
Q
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# Learning Outcome (elad)l z)54) Examples (k) (Al
Recall that the SI unit of magnetic field o omlalinall Jladl a5 Lol sy o S35 A ) di
strength is Tesla (T). T . . s mentioned in
Apply the equation to determine the (T) s ot ol ol oL the textbook
15 | “PPYtheed e shliand) Jlaall 535 i) Alslaal 3k 174
magnitude of the magnetic field at a d-uL: ey N " S & s e LS 198
sl : i ad -
perpendicular distance | from along T Qe Ty fses ot L
. . . O dasy
straight current-carrying wire.
Magnetic Field Around Current-Carrying Wire 1
S i Aty s S i) Jpal) i
Infinitely Long Wire
Jshall A Lida ¥ el
Znry
M
R
—
Question ‘ O

Along, straight wire carries a current of i = 5 A. Find
the magnitude and direction of the magnetic field at a
point M that is perpendicular and at a distance R =
0.2 m from the wire. (Take o = 47 X 107 T m/A).

Jaal olail syt da gl = 5 Aol 15l dasy i sha asiesa el
23 gac Alua o M adaiil] e ouplalisa)
o =4m X 1077 Tm/A &l el . dldl e R = 0.2m

M
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Aliwill e

~wnawaill aanl

Along, straight wire carries a current of I = 8 A. Ata Catee L .
, SN ,Jx:\ idads 2ie = o ylaga 15 9J=| At Sl Jasy
point directly above the wire, the magnetic field has a L= BA e 1065 s i

xasl B = TET ok wdalinal) Jlaall )5S b il
magnitude of B = 4.0 X 1075 T. Find the vertical > .B ] 45;?.;( 18‘3 ,TQ‘ 2 :.n";“ &Hj i ﬁﬁ\‘;ﬁ‘
distance from the wire to the point where this i S ’ L{:m Ll
magnetic field is measured. ] -

M

1 . . 1 .
If B= :% for the magnetic field at a perpendicular G A see Adlis e pwbliandl Jaall B = :% gs
1 1
distance r, from a long straight wire carrying a ¢ xiaf Lo [ 10458 Jasgy o sho aafiians el
current I. What is x?
A T B 21
C 4m D /4
Question ‘ JIigm ‘
1 . r 1 .
If B= 2:r for the magnetic field at a perpendicular o1 A sae Adlas o onblizdl Judll B = :% oS
1 1
distance r, from a long straight wire carrying a ¢ x Aad le ] 15U Jesy o sl e el
current I. What is x?
A magnetic force (F) dxubliad 5 8l B Cross sectional area (A) a_all ghiall dalis
Magnetic permeability for free space ()
)
C £l el 20040 D Length (L) Jsk!

End of Electronic Part 33 ¢ 2l g
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Paper Part 2.3 52l

. i % Page
e asl) |
# Learning Outcome (@lxd! zy5e0) Examples (4ll) (Amigall)
Distinguish between ohmic and As mentioned in the
. . . T T . textbook

non-ohmic resistors and give duagdl 49 dro gVl Silagliall cp jased] As mentioned in

Q1 | examples. el sllaclg FIGURE 5.2 125-127
R.ecall and apply Ohm's Law Aoy (i=AV/R) pol 0936 S5 Ll 8 35 LS
(i=AV/R). 5.2 dsall g, ls

Ohmic resistors: resistors in which the current is directly proportional to the potential difference across it over a wide range of
temperatures and a wide range of applied potential. (Example: wires)

1) L Gakaal) agad) 58 (ra gl 5 (3Ll 5 5 ) ) s 53 e gl 5 (530 (o L e 2¢al (38 e A s by ey L il iy ) il sl 1sa ) e slal)

(WY

Non-ohmic resistors: current and potential difference are not directly proportional at all. (Example: diodes).

(A placall 1) L EOYY e 3 5 pamy dgadl 5 5 Sl candity ¥ taa ) b il slia)

V-V - - .
R = Sloped;m]\ = % 1y Jossa o s seall YIS Rage Aaadla
271

1 ir—i ;
— = =21 4 \ |8 oS 13 riaga ddaade
s B Slope Jx! ooy X J) osaa e Taana 2gall §8 YIS 13 tAaga
Question B™
The graph shows changes in potential difference SLgSI Hllly wgamdl Gy § il bl eyl e g2
and electric current for two resistors. -Onegliel
1. Which resistor has the greater resistance? ST daglie g Gloglaall T .1
2. Calculate the resistance of resistor R,. Ry polae)l daglio sl .2
20
18
16
14

Voltage (V)
(V) %
® 5

a

o N &

Ok 2084 (UBANEAll TR 8ATIEgNN 0

Electric Current (mA)
(mMA) S gsl Ja
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Question

A resistor is tested in a circuit, and the following
readings for current (i) and voltage (V) are recorded.

0 Qoe fa A
5

2.0 0.4

4.0 0.82
6.0 1.21
8.0 1.60

a) Plota graph of voltage (V) on the x-axis and
current (i) on the y-axis using the given data.

b) Determine whether the resistor is ohmic or
non-ohmic based on the shape of the graph.
Explain your answer.

c) From the graph, calculate the resistance of the
resistor.

sealls (1) DLl Al el il Qi iy il 8 aslia LRI o

(V)
(V) 2l | (mA) Sl
2.0 0.4
4.0 0.82
6.0 1.21
8.0 1.60

e (1) Sy xo ) e (V) deadl Wl Ly an )l (a
SUaxal) th:ul\ ehafu.n\_\ y J};.A.“

JSi e by Al e ol Al da il cilS 1Y Lesas (b
) maay Sl sl
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Question

JVgm

A resistor is tested by applying different voltages and
measuring the corresponding currents. The following
data is recorded:

0 oe o A

0.0 0.0
4.0 3.0
8.0 4.5
12.0 5.3
16.0 5.7

d) Plot a graph of voltage (V) on the x-axis and
current (i) on the y-axis using the given data.

e) Determine whether the resistor is ohmic or
non-ohmic based on the shape of the graph.
Explain your answer.

f) From the graph, calculate the resistance of the
resistor at 8.0 V.

seadl s (1) Ll AN e 58l Qi a5 b33 B gl LA

(V)
0.0 0.0
4.0 3.0
8.0 4.5
12.0 5.3
16.0 5.7

Se (1) Sl x sl Ao (V) 2eall Gils sy an )l (d
Slaral) llall aladsnly y sl

dS e sl Al ye ol dpasl daglidl culS 1) Leaas (e
ila) ma g Sl ol

agal) die il A glie caval ¢ Sl av )l e (F
8.0V
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Question

A resistor is tested by applying different voltages and
measuring the corresponding currents. The following
data is recorded:

oltage o A
5

0.0 0.0
2.0 0.0
4.0 2
6.0 4
8.0 6

g) Plot a graph of voltage (V) on the x-axis and
current (i) on the y-axis using the given data.

h) Determine whether the resistor is ohmic or
non-ohmic based on the shape of the graph.
Explain your answer.

i) From the graph, calculate the resistance of the
resistor at 6.0 V.

sealls (1) DLl Al e il Qi iy il 8 aslie LRI o

0.0 0.0

2.0 0.0
4.0 2
6.0 4
8.0 6

e (i) Sy xosaall (e (V) el Wil s o)
sUaxall th:ul\ ehafu.n\_\ y J};.A.“

JS e sl Al e ol dpe sl A i) il 13 Lo oas
) maay Sl sl

6.0V

V)

(8
(h

(i

@the_garden_academy 9 The garden academy

@m.ﬂnprdenandemy.nct O 00971569174493




; il s Page
Al 7y Aol . O
# Learning Outcome (@lxd! zy5e0) Examples (dl) ( i)
Calculate currents, voltages, and
equivalent resistances for circuit 238 Wloglially dgaelly hLd)) Gawe>l | As mentioned in the
L. . . . . . textbook
arrangements containing resistors Olaglie e $gi5 @ Slgll WS | Ag nentioned in
Q2 | in series and in parallel. -S)leRby JIgdl e dae EXAMPLE 5.4 130-132
Solve probl.ems i.nvolvin.g resistors datall Glogliall ¢pasais (I Sluwadl J> Ll 3 LS
connected in series and in parallel 8311 3 )ledby JIsdl e | 54 e s LS
in a circuit.

R,
Vemf = AVl = AVZ Vemf = AVl + AVZ
I =11 +13 ipor =11 =1
-1
1 1

| = Reg =R; +R

Req (R1 + Rz) eq 1 2
R
Reqg = N Req = NR

Othe _garden_academy ) Q The garden academy | @mmmmuny.uj, W oosrsesrzasss )




Question

Jligm

For the circuit shown in the image:
1. Find the equivalent resistance of the entire
circuit.
2. Calculate the total current supplied by 24 V
battery.
3. Determine the voltage drop across R; and R,.
4. Find the current flowing through R; and R,.

daa gall Al gl 550400 5y gua o B

J3lall Aal<all Ao gldall Coual
24V J & ey o d g5 g2l I il sl
Ry 5R3 »= Gl Ll J%Ji

QIS RN

R =78 Ry =6}
""' "“"
+ > >
V=24V= R,=12003 SR, =40
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Question

PROBLEM (modified)
The figure shows a circuit with six resistors,
R, through Rg.
1. Find the equivalent resistance of the circuit.
2. Assuming that all resistors are equivalent with
a value of 1 Q. Calculate the current flowing
through each resistor if V,,,,; = 10 V.

cRg ) Ry e ele sl A L Ay 4S5 yila JSA maia
Bolall Rl A el aa gl 1
Groal ¢ 1 () Ay LdlSEe e gliall pran of il L2

Vomp = 10V <ilS 13 daglia JS ye shsid il
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Question

Jligm

The circuit shown has four resistors and a battery
with Vens= 149 V. The values of the four resistors are
R1=17.0 Q, R;=51.0Q, R3=114.0 Q, and R4=55.0 Q.

What is the magnitude of the potential drop across R;

ald 3y a5 il glia gl e Ao gall 5 j3lall (g gind

@ A Y el 08 Ve = 149V

.R4=55.0 Q5 R3=114.0 Q5 <R»=51.0 Q5 <R1=17.0 Q
Ry asliall e deall Lmliail ke L

resistance for the circuit?
b) What is the current through RJ}
c) What is the potential drop across Ry

?
R3
—AAA——
——AAA——
R2
> >
R, R,
| e
vemf
Question BE™
5.51 For the circuit shown o sl ) acwdl 5.51
in the figure, R, = 6.00 ©, A~ " kvzr o Ry =6.00 Q .Jsail § asnsll
R, =600 LR, =200, ANA A VW~ W R, = 2.00 Q, R, = 6.00 2,
R, =400 ©, R, = 300 €, and Al BRI [ L e Rs R =3.00 Q, R, = 4.00 Q,
the potential difference is 120 V. == v A R, B i 4 20V gl aud) 358
a) What is the equivalent S55lal) &alsl) aaglzl) L (@

SRs JMs aaasl) ,Lah L (b
SRy e sud) palisul L (€
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Question

©5.78 A. battery with V = R, = 4.00 Q R, = 4.00 ©2 V Laags allay Juoss § 5.78¢

1.500 V is connected to three ~AA AAA~ sa LS cilaglus 8 = 1500 V

resistors as shown in the figure. LA SO
: : L 2 . 5 i

rmd e pontildes $, oo I I - el
. g V = 1.500 V 6.00 Q2 V = 1.500 V== 6.00 0 T L L

b) Find the current in each T

resistor.

Question B

In the circuit shown, a total current of 0.75 A flows
through the circuit. The voltage of the battery is 10 V.
What is the value of the resistor R?

o oball KI5 oSl Ul chaa sall 4l Sl 5 il
Al oa L 10 V A adl 4l @ of caale 131,075 A 4l
IR stial) da slia

AAA

6 Q

AAA

vV

2Q
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Question

Jligm

from the attached figure, If [, = 0.8 Aand I; =
0.4 A. Find:

a3 =044 5 I, = 0.8A0SIY 38l ISl 8

a) Resistance of resistors R, and Rj. .R3s Ry (nesialldajin (a
b) If a wire with a negligible resistance is aslé b sa il g dlage i lie dls Jua gl (b
connected between points a and b. Find the Aaglie JS 4 Ll
current in each resistance.
Vemy =10V
Question B

In the circuit shown in the figure:
Ry =4Q,R, = 6Q,and R; = 3. The EMF of the
battery is Ve, = 12 V.

1. Find the currents measured by ammeters A

‘RZ = 6Qj ‘R1 =40 M“KA:\AAA}A“B)EL\.“‘;S dl:m

. Vemf = 12 Vgs“ :‘-:‘JM :‘-,’4‘-“)@53‘ Aadlal) 3}33‘ .R3 =305
Ay s Ay seL A @)l sl (a
Vil ill A 5 5 il sgall an sl (b

and A4,.
2. Find the voltage as shown by the voltmeter
V.
®)
Ry
Vemf —_
R,

(R)—

3@
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Question

Jligm

In the circuit shown in the figure, resistors values are

Ry =6Q,R, = 4Q,and R; = 12 Q. The current

measured by the ammeter A is 2 A.

1. Determine the voltmeter reading V.

2. Calculate the current flowing through Ro.

3. Compare the currents flowing through each
resistor and explain the relationship among

¢ Rl=6Q®Qh;&d‘a§cd&ﬂ\@3&aﬂ\3f\ﬂ\&
2A 5 A a4 N W Ry = 1205R, =405
Vonailglsel o 1
Ry e Gl Ll canal 2
M A8l 80 5 da gl IS o Adbial) 5l 53

them.
)
&
R,
(V> . Vemf Ry R;
Question B™
Calculate the equivalent resistance of the given Ul 5 ol ALSl e dial) |
circuit. . S gell Clus
49 4Q 40 4Q
0 g
15 Lo s L
o b3 =) o R
4Q
A\

@the_garden_academy 9 The garden academy

@m.ﬂnprdenandemy.nct O 00971569174493




Question

Jligm

For the given circuit, if the resistance’s values are as
follow: Ry =4 Q,R, =6 QL R3;=1Q,R, =2Q,Rs =
6 O, Rg = 6 (), and the voltage of the EMF source is 14
V. Find the reading of the ammeter after closing the

fo e gliall o il 1) csUamall 3 el Al
Ri=4Q0,R, =6Q,R;=1Q,R, =201,

¢« Rs=6Q,Rg =60

@) 2 A sl 618 dad aa gl 14 V Aadl 2ea G4

switch. Lz liadl)
O Ry R;
> >
R R
4 53 SR
I! MW
R,
Vemf
Question B™

For the given circuit, if the resistance’s values are as
follow: Ry =3 Q,R, =4Q,R; =8Q,R, =2Q,R; =
6 Q, and the voltage of the EMF source is 12 V. Find
the reading of the voltmeter V.

ot o slaall o il 1) callasall 5 yilall dpuailly
«Ry=30,R, =4Q,R;, =8Q0,R, =20,R; =60,
Vil il el 8 dad an gl 12 V Ay jdad) aga (38 5
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Question

Jligm

For the given circuit, if the resistance’s values are as
follow: Ry =5Q,R, =6 Q,R; =2Q,R, =4 QR =
2 Q, and the voltage of the EMF source is 10 V. What
is the total current supplied by the emf source?

fo e gliall o il ) csUamall 3 piall Al
‘Rl = SQ,RZ =6Q,R3 =ZQ,R4 =4Q,R5 =ZQ,
$ag el (e gaaiall ST Lall it e 10 V Atasll 2 (38

Vemf e

Question B
For the given circuit, if the reading of the voltmeter is a2l 6V o il gill 3ol 8 il 1) lanall 3l dually
6 V. Find the voltage of the battery. VoA

40

6

3n§
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Question

J g

In the circuit shown, the potential drop across resistor
R4 is 4 V. Find:

1. The current flowing in resistor Ry
2. The potential drop of resistors R4 and Rs
3. The voltage of battery V.

raasl 4V sa Ry desidl e sgall (mlisil daasall 5 50

Ry degaall & lall gaxi ]
R Ry ile glaall agall lagua Hlasa 2
Vil s 3

Question

Jligm

In the circuit shown, the values of the resistors
and the battery are given. Determine:

1. The equivalent resistance of the circuit.

2. The total ccurrent supplied by the
battery

3. The ptential difference between points a
and b.

‘cal slaxa :ﬂi)\.k.d\ g 5 <la gladl) HS A gall E)S\ﬂ\ ‘f

5_yolall A5 da laall -1
A Uadl o jd g A KN Ll 2
b osa bl el 3543

a
R2 R4
30 60
%m
20
+
R3 —  BAT1
30 T 3V
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g O © f

# Learning Outcome (plad! zy5e0) Examples (k) (Eig:a_m
Recall and apply Ohm's Law .
(i=AV/R). Aoy (i=AV/R) pyl 0938 ;S35
Solve problems on multiloop
circuits. Olalzdl Bodasie Yilgudl e Sl J=
Analyze multiloop circuits by
applying both Kirchhoff’s loop rule IS e ikl Bodate Slgll Juloss
and Kirchhoff’s junction rule. Aelly ol BoaS Ul S @adas | L
Write a system of coupled textbook 125-126
equations in several unknown Bae (3 Bfaell ¥olaal e pllas HUS Asl:?é%nég’geldzm
Q3 variables by applying both the U (Guudad M- (p0 dggme il piio '
Kirchhoff's rules. hgdinS | Ul B2, S 150-152
Solve the system of coupled dyglhas)l LSl & gl wYslasll pllas o 6.12 JSall 82, LS
equations for the quantities of W3 (§ Loy cdalisee Olads plusuiwl
interest using various techniques, laall yasgasd)
including direct substitution.
Express Kirchhoff’s loop rule Guol) CaginnS dal> bucld oo puadl
mathematically and apply in Dl J> (8 Lgaadaig
problem solving.

Table 6.1 Conventions Used to Determine the Sign of Potential Changes ; i : i ; i 1
Around a Single-Loop Circuit Containing Several Resistors and = 1l B e iy
Sources of emf i i # i 4
R R v, v,
Element Direction of Analysis Potential Change : Bt e
R Same as current —iR () ' i i i
R Opposite to current +iR (b) : ! !
Ve Same as emf +Vems (c) AV = -iR AV = +iR AV =+V, ¢ AV = -V ¢
Vemt Opposite to emf ~Vem (d) @) (b) (© (@
| : :
=l —all ~ | g
T i i
R : R : Veme T : Vems ==
i ! I ! S ! G pais ol HL) agand) dedsniul) L) 2%
: { : Ciloglal! (ro dudadl e goif Aald) Wal>i 3,505 Joo
: ! ! AOL gS)) da8lad) 3o2d) yolaeg
AV = -iR AV = +iR AV = + Ve AV = Ve g il als %
(a) (b) (@] () (a) —iR a5l ol$)
(b) +iR SIS s R
Jed o3l agd) ol sy amld) ol iy olalal 6.5 YKL (c) + Vs Lais 25,4801 23314 350)) ol$) Vemt
oslald) (d) Vi 25,48 32814 35300 ol$) juSe Vemt
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e
&
=

Steps to Analyze Multiloop Circuits
Gllal) Basmia il gal) Julad <l ghad

Label the Circuit

Assign directions to the currents in each branch of
the circuit (arbitrary directions are fine, as the result
will indicate the actual direction).

Bl B Ll oladf aaa

sl uaa3 Sa) BN & 558 e g 8 S 8 Ll CHlalaaY ey o8
(Ol el olas¥) sans el ol sall (Y 3 sdie ISy el

Apply Kirchhoff's Junction Rule

At each junction, ensure the sum of currents entering
the junction equals the sum of currents leaving the

junction:
n
z ik = 0

k=1

R S 908 Gty B

& sane (5 s Alia gl 8 A2 Ll & gene of S lia s US e
f«.L;.)S\ u.a:\aJlA.“ Q‘J\:ﬂ“

n
Zikzo

k=1

Identify the Loops:

Divide the circuit into independent loops (small,
closed paths that don't overlap completely).

Specify analysis direction (clockwise or
counterclockwise).

Jaladl) cdla aaa
.(&Sd&:@dyﬁy&ﬂuswabm)mmgula‘;)z)sule.é

(CCW 4eldl ¢ jlie (Se ol CW deludl (o jlie ae) dolaill olail a2

Apply Kirchhoff's Loop Rule and Assign Voltage
Signs:

For each loop, sum the potential differences
(voltage) around the loop and set the total equal to

Zero:
n

m
Z Vemf,]' - Z ikRk =0
j=1

k=1

For resistors: Use Ohm's Law (V = IR), assigning a
positive or negative sign based on current direction
relative to analysis direction.

For batteries: Assign positive when exiting the
positive terminal and negative when exiting the
negative terminal of the battery.

gl Ci gl S G gl (Gl 0B

3)3‘3!\&&%%‘@)@@‘@4})9@\&}}&;‘
T im s s Lo samn e o<

n

m
Z Vemf,j - Z ikRk =0
=1

k=1

Alle gl dun ga3 L8 cue s ¢ (V = IR) asf 058 padind sl flaall
ol s olas Zpailly Jlill ool o 2L agal) (aliaiy

Ay el s sall Cahall e 7 g Al ie A g0 3 L) Cpe il el
Ay ptall bl G plall (e g Al e Al LA

Write Equations:

Write a system of equations based on the junction
and loop rules.

s alaalf s

Lealls bl ol pS ael @ e aaiay Y alaa pUai )

Solve the System of Equations:

Use substitution, elimination, or calculator to find the
unknown currents and voltages

s aladl euﬁ.'\ da

sl sl il ad e ) giall dpulall A1l Cadall ol oy gl aasiud
Al sgaall

Interpret Results:

Check the direction of the calculated currents.
Negative results indicate the assumed direction is
opposite to the actual direction.

sl b

U iall olatV o ) bl Ul i A seanall <l Ll ol g (3803
ol ol uSe s
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Question

Jism

Example: using Kirchhoff's Rules, determine the
currents i,, i, and i3 in the circuit shown in the
figure flowing in the resistors, where: R; = 10 Q,
R, =15Q,and R3 = 20 Q. Vempq = 12V, Verpp o =
9V.

iz 59 ip DILE 2 (85l 1S ae ) B aladiuly :Jba
(Nl e gliall 8 38T ) 5 JSAN 3 Aaa sall 3 530l
R; =2005R, =15035R; =100 :of Cus
Nempa =9V Ve, =12V

Kl
Kl

Ne— AN~ 3
WFU

+ = M+
vemf,l Vem.f,Z
Question B
Concept Check 6.2 6.2 palall dax| e

In the circuit in the figure, there are
three identical resistors. The switch,
S, is initially open. When the switch is
closed, what happens to the

current flowing in Ry?

[
I

Vemf

5\

AAA
YV

Rs
AAA
YVv=

a) The currentin R; decreases.
b) The currentin R, increases.

c) The currentin R, stays the same.

arg JSAI § amiasll 350l 3
S clial) puss ablia colaglee B3
oy like gliadl 3le are aladl 3
SRy palall 3 @baal) slal)

=

|
V,

emf

Rzié s\

Ry
AAA
VWA~

Ry pslall @ gaacll Lol s Ju (@

Ry psladl g aaalt Lol iwd slas (b

polall 3 adal) sl 2 Jiss (e
on LS Ry
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Question

i

Example: three resistors are connected across a battery
as shown in the figure. What values of R and Ve, will
produce the indicated currents?

(JSAl) (8 i ge g LS A jlay e e glie 6 Jpua 55 63 1 Jle
?L@—JS“ JUJ:A.“ &\Jl{ﬂ\ é'ﬁ“‘;m VemeR ‘.;"\A:\Egé L

|
L
Vems

Question B
©6.32 In the circuit shown in the — 5
figure, V, = 150 V, V, = 250 V, '@Jff{?ﬁ‘jff‘é;@lggﬁ
Vit W Egnirias s i iy
rent{,l i ﬂowingfihmugh resistor R} i polall e gssl) fy ol e L
L AnA b C
Rl
=V, Vi R,S
f e d
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Question

i

©6.33 The circuit shown in the figure consists of two batteries supply-
ing volrages V, and V5 and three light bulbs with resistances R, R, and
R,. Calculate the magnitudes of the currents iy, i,, and i, flowing throug
the bulbs. Indicate the correct directions of current flow on the diagram
Calculate the power, P, and B, supplied by battery A and by battery B.

o885 JSal) 3 asngll 5300 6.33¢

@My Vg Vi Langs guasllay oo

andasll fzg fpg fy mllal) Jlaze st Ry 5 Ry 5 Ry Limaglis adsn polias
8 asensl) 38000 e Lol GBas) dscsal) ulalE¥) sas B polal) e
B ajladly A aladl Laadgs 2l Py g Py juaal) cows ) lacdasall g )

R, = 100 Q@ @RZ =400 Q

==V, =600V —Vy =120V
Question Jsm
#6.68 The figure shows a circuit con- o "Jl"'Li"s f"‘ '_’ J"“"J_‘ '_F"b”_ .6'68'
taining two batteries and three resistors. e sldad o mbaglaa &3, \_yu)Lha
The batteries provide Vit = 120 V Lajluzs 353
Vi = 120V and Vi, = 160V and daslen Ll cesds Vo2 = 160V,
have no internal resistance. The resistors R = Sloglal) 2is dogles gls 215l
have resi_t_;'[ancesole =30010, R, = .R3 = 20.0 !2, .Rz =400 (29 .30.0 ©2
400 €2, and R, = 20.0 £2. Find the mag- pslall 3,da e 3ud) alesa) Hlize angl
nitude of the patential drop across R ’ R,
I A——
i R
Vemf,l 1
MA~
R,
1l AAA
| R
Vemf.z 3
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Question

Jism

in the shown circuit, if the ammeter reads 0.4 A when
the switch is open, calculate:

a. The value of the unknown Ve, f ;.

b. If the switch is closed, determine the current
flowing through each branch.

055 Ladic 0.4 A i) bel i il 1Y) Ao sall 5 y3lall b
TP I E Y CM\

Ageadll Vo e g 4ed 2
EAJS e i) Ll sl plidl 3Me) 22 b

R, =100 R,=70Q
R, =50
Vemsz =8V
I: T AAA
Vems s R,=130
Question B
For the circuit shown, determine the currents I; and I, | o Wl dadgc [, 5[ <Ll aaa ddaia gall 3 lall 4ol
and the value of the unknown voltage V/,. V, ol
—\MWA— |
o] =78 V,=18V
"l Ry=an .
— NV VN——)
L=2A
<
L
R;=3Q Va =|??
A VAVAV =l
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Question

i

Based on the given electrical circuit and the provided
data:

a. Determine the reading of Ammeter A.

b. Find the voltage difference across the terminals

Aadial) L) 5 sUanall Al oI 3 jilall e gl
A il se) 8 aas |
VA el Gkl e aeall 350l o

of the battery V.

6V

O 9V

M |
40

[ 803 60
(A
&)
Question JIgm

Example: in the shown circuit, if the ammeter reads
0.42 A, Find:

a. The value of the unknown Ve, ¢, and the
current flowing in resistor R,.

b. The reading of the voltmeter (V).

€0.42 A s 3¢) 8 CuilS 13l sall 3 yilall 3 e

2 )
2.4,\34]\ ‘f ésald\ J\,}ﬂ\} %JJLAM ).._K; Vemf,z :K.A.._é .ad
R,

(V) sl il 361 3 b

R2=5.ﬂ R3=3ﬂ

o ®

@the_garden_academy 0 The garden academy - @m.nnprdemndemy.net 0 00971569174493 v




Question

g

The ammeter shown in figure below reads 2.00 A.
1. Find the current I1.

2. Find the current /2.

2,00 A ol JSall 8 e sall il
Jp k) lie as gl 1

o k) sk ol 2
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Question

For the given circuit, if the reading of the voltmeter is
1.05 V. Find the reading of the ammeter and the
voltage of battery Ve, .

3e) 8 aa sl 1,05 V _isail gill 36l 58 il 13 calanall 3 _jilall Apually

Vems bl 3¢2 5 sisaY)

150

AN
e K

150

150

(]
& 50
i

200 200
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Question

According to the following electric circuit and the
data it contains, find the reading of the ammeter and
the voltmeter.

a1 Bl an gl gy st T Ll 5 I 200 5 5 il
ol sl g

8V
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Question

Jigm

According to the following electric circuit and the
data it contains, find the reading of the ammeter and
the voltmeter.

a1 Bl an gl gy st T Ll 5 I 200 5 5 il
ol sl g

40

AN
2Q

60 90§E>
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Fg = quBsin (8)

g 3 ) o

esbliall Jloall e 58 50 a5 la Jlas 8 0l ppsall o ay

. s 6 Page
# Learning Outcome ST Examples (4l . g
c (Aisall)
Apply the relationship between the
magnetic force, charge q, velocity , and the Ao lly q Aimdly Apaugboliiall 85l 33N 3l
magnetic field B. B owaboliiall Jlaxalls
Apply Newton'’s second law, for a charged ) . .
particle in uniform circular motion due to As mentioned in the
i ] . Dls ASy> (3 Ogmeine e JWI 39 0938 Gubo textbook
1z:mafnetltjfolrce,dt.o der.lve an expfrc;sswn i) oo Do) cmtboliis 53 ot o
Q4 or the (.)I‘ .1ta ra lllS. r in terms of the WSy B quaboliall Jlooll ylaie Y I kel yla As mentioned in 173-176
magnetic field magnitude B and the ¥ ey ] il ke | FIGURE 7.12
v Leid m
particle’s mass m, charge magnitude Iql, 214 IR T e )
and speed v. ol s 7I§f2j§a%,usus
puw-x‘ Caad Olwsd Ao 3 W K
Apply the equation to calculate the orbital . ‘L:' o LT:S ; ’hs :A s g dAb ' o0
radius r for a charged particle in a uniform SRS OS5 L Je “guj
magnetic field or other unknown physical )2 gyne
quantities.
Charge moves e Fp=0 - .-
(’ parallel to magnetic e Charge moves in a straight line. EE—
field lines e Distance covered by the charge ( d = vt ).
Y arg - .
. . FH = qu
Motion of Ch e The charge moves in a circular path. e eye of
Charged Particles arge.rnoves e  Fjacts towards the center of the path acting as centripetal force. 0——"'
in:a Magietic —  perpendicularto o Fg=F; A R
. magnetic field lines . < _my. . P e et ad e
Field Radius of circular path (1) B - aF =, ?
e Fy=quBsin(8)
e Charge moves in a helical path with a center parallel to the
Cha‘r]ge moves at .an magnetic field (B).
angle to magnetic 5 4 mv sin(@)
Helines * Radius of the helical path: r = T
e  Distance covered: d = v cos(6) -t
é}i)ﬂb\ﬂﬂﬁhﬂ'ﬁ Fp=0 o -
-—y B
el Ja gl aa e bd d et el @ ez 0 ——
q..u.,lLUi.a." (d = vt). Onia) arall Lgadady A AL @ .
Fp=qvB » o sne o
Cilasaal) ;5_)3 i P il (G s 8 ah el sl e O
R (b gl R A3 e 1A Jadl S b Liabladls gl f5 e Tttt
Fp=F¢ L) . “-‘- ' e .
3 pestlaliaall Jianall Sot
rashiliia ® i r) =20 = 2 el bl ki Ciaal -
B8 ¢ o TeMa

Jiaall Lo phad duailly =%;‘(9) ETITS  JT VTR
g“ELm‘ d=vcos(0) -t Asshidiiilual .
. . . . v?  quB
Centripetal acceleration (S <l g Jbidl): q, = —="

Centripetal force (38 <) 5 8): F. = mac
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Question

Jligm

According to the figure, a proton is traveling at a
constant velocity of v = 2.6 X 10°> m/s then enters a
uniform magnetic field of B = 4.2 x 1072 T directed
into the page.

E3

&V =2.6 X105 m/sLlAe pus ()55 1 ey (Al
Gase B =42X 1072 T o )sic lalsiie Uuyhaline Yine Jay
Aasall JAls

o

X X X X X

X X X X X
X X X X X
X X X X X
X X X X X

a) Once the proton enters the magnetic field,
determine the magnitude and the direction of the
magnetic force exerted on it.

55l lade aaa ¢ pnhalinall Jlaall ¢ 5355l J 530 3 a0 (a
e 53 3all dpunlalisal

b) Find the radius of the proton's orbit inside the
magnetic field.

bl ol 213 ¢y 555 jlae b Cisi 2 (b

c) If the proton's velocity changes direction so that it
is neither perpendicular nor parallel to the magnetic
field, how will this affect the proton’s orbit within the
field? Explain why

Ulse Vs Lagee (55K Y Cuma 0555l Ae s oladl a3 1) (c
f0laall Ja1a ¢y 5l e e 138 e S ¢ pmnalaliaeall Jlaal
) g
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Question

J g

According to the figure below, an electron is
travelling at a constant velocity of v = 5.3 X 104 m/s,
then enters a uniform magnetic field of B = 8.6 X
1073 T that is directed into the page.

Al e o 09 AN & ey colial JSA 8 ae 58 LS
o e aliiia (pauhliie Jaa 8 Jan &5« v = 5.3 X 10°m/s
Aaial) JAhaalkil B=86x%x1073T

X

X
.'D
X

X X X X X

X X X X X
X X X X X
X X X X X

a) After the electron enters the magnetic field,
calculate the magnitude of the magnetic force acting
on the electron.

§ e nen) ¢ pmlalinal Jladll o5 ST 520 30 (a
O3S i Gl dhliagll

b) Find the centripetal acceleration of the electron's
orbit inside the magnetic field.

mlaliaall Jaall Jala &5 SIN (55l gl 2a (b

c) Does the magnitude of the velocity per time of the
electron change inside the magnetic field? Explain
your answer?

el dahy a3l dpailly (5 SV ey e iy b (C
lila) a5 § punlalind)
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You

Question

Jligm

A charged particle (electron) is moving with a
constant velocity of v = 4.0 X 10®m/s, and upon
entering a uniform magnetic field, it moves in a
circular orbit with a radius of r = 0.02 m. The
magnetic field is directed out of the page.

L laie 546 de o & jady (05 AS) O sadie s

(alaite Guuhaline Ylae alsan de 5« v = 4.0 X 10°m/s
Al ol = 002ma‘)£§&_ﬂm.\é)3|.))m‘fuﬂ);:g
EECIAY B E QAL

a) Calculate the magnitude of the magnetic field
strength inside the region.

el Jals eshliaa) Jaa) 338 ldie (3

b) Find the magnitude and direction of the magnetic
force acting on the electron that causes the circular
motion once entering the magnetic field.

iy s S B i A Aplaliaall 8 581 olai) 5 laie 2a 5l (b
wl‘.\w\ M\d)&d‘)ﬁ%‘)ﬁ\.\]\ﬁsﬁ

c) Determine the direction of the electron’s rotation
inside the magnetic field.

el Jlaall Jala o S ol 550 ola3l 20s (c

d) What could have been done to force this electron
to travel in a straight line upon entering the magnetic
field? Explain your answer.

La el adl e o SV e aed Seall e S 13 (¢
ida) ud § anlaliana) Jlaall 41530 Yo sl
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# Learning Outcome (plad! zy5e0) Examples (dll) l?age
(A=asall)
Apply the equation to determine the . .
magnetic force on a current-carrying wire e 8350 Ao liaall 898l douod Aslaall 34 Cﬁi:;;?%ﬁgiﬁ 17n3
in a uniform magnetic field or other Ol o platin qublide Jlxe 3 LS Jaey el
Q5 unknown physical quantities, where is the olaxil g gl ugis o o5y dbgyan pl dSLnd sl (8,5 LS 182-184
angle between the direction of the current bl Jlrall olomily Hlall 335 | ptliell daal je (g 25 LS
flow and the direction of the magnetic field ) 73

Determining the Magnitude of Magnetic Force on a
Current-Carrying Wire Placed in a Magnetic Field

pu— - — Magnetic
Fg=iLxB

|Fg| = iLB sin(0)

* The force is perpendicular
to both current-length

vector (if) and magnetic
field vector (B).

Fg: Magnetic Force (N)

1. No electric current flows in the wire.

2. The angle @ between B and iL is 0° or

180°.

force is zero on the wire when:

iz Electric current (A)
L: Wire’s Length (m) '
B: Magnetic Field Strength (T) |
0: Angle between direction of |
urrent flow and B

[¢]

a8 S A el

&

3t sal) Apnglaliiall §gil) )ika aaa3

Fp=ilLxB

|Fg| = iLB sin(6)

o) ) e A gas g0 -
D Ol Aniag (L) e pa 550 |

e b a5 gl 5

Al G e Sh S s ]

180° S 0°iL s B o= @ s M culs 2

(N) famllsaad) 3 1) -Fy

(A) oS Ll 5 |

(m) Al J ok oL |

(T) poasalinal) Jlaall 525 1B |
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Question BE™
Concept Check 7.3 7.3 pualad) das| e
The figure shows a wire lying along slaza) Lle am Sl IS &) g
Fhex—axiswi_thaCL!rren.t. i, flowing J'AL_,SLa,gj 5 ad g X 554
i lthe neg}atlve x—dlre?lofr:l. lghe]z-r\:wre L)) gy Ll X olE) 3 Lidazs
IS Ina unirorm ITIQ'QI’IE IC TIeld. The L i . L R
magnetic force, F, acts on the wire in 3s2ll 79 _"‘h“" U“‘“‘l“l‘“‘“’ J g
the positive z-direction. The magnetic Zols) § el § Fpablall
field is oriented so that the force is L,.....,JaL..qJ.I JIE) asgs ‘i 13) gl
maximum. What is the direction of the lia L) Led 5S¢ Lo oSl 3gnl) poas
magnetic field? S Le)
Y
A
a) positive y-direction sl y olé) (a
b) negative x-direction - Il x o5 (b
e X
¢) negative y-direction Ly eld) (e
d) positive z-direction /ﬁ ol z ol (d
B
e) negative z-direction L) z612) (e
Question BE™
Determlr.le the direction of the magnetic force acting LY e 8 5ial) dpulalinal 8 ll olas 32a
on the wire.
¥y

Question

Jism

7.10 An isolated segment of wire of length L = 4.50 m carries a
current of magnitude i = 35.0 A at an angle # = 50.3" with respect
to a constant magnetic field of magnitude B = 6,70 X 1072 T (see the
figure). What is the magnitude of the magnetic force on the wire?

a) 266 N
b) 3.86 N
c) 560N
d) 812N
e) 1L8N

olaze jld ad g L=450m asb ol o Jszee ej> 7.10

ostaze ol ucdalite Jlme )l 2ol B = 50.3° iyl ey i = 350 A

Selll 3 55300 deadaliil) sga Jhana Lo JS2) ) B = 6.70X1072 T
266N la
386 N (b
560 N (c
812 N (d
118 N (e
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Question

g

A rigid conducting wire carries a current of 2.0 A is
placed in a magnetic field of magnitude 5.0 X 1072 T
as shown in the given figure. What is the magnitude
and direction of the magnetic force acting on a unit
length of the wire?

Jlas ddnins &5 2.0 Aoyhie 1545 Jeny cilia (om ga el
DMele (S8l ixage 0 & 5,0 X 1072 T o_laie onhlias
SAllll (o Jsha sam s S e 8 i pal) dplalieal) 5 il oLl 5

L)

Question

Jigm

A rigid conducting wire of length 40.0 cm and mass
20.0 g rests on two conducting rails and is placed in a
uniform magnetic field B. Once traversed by an
electric current of 5.0 A in the direction shown in the
figure, the wire accelerates at 0.50 m/s? What is the
magnitude and direction of the magnetic force acting
on the wire? And what is the magnitude of B?
Frictional forces are neglected.

Ol e 58551 20.0 g 4S5 40.0 cmad sh cla (s el
e Balaiie cudaling Jlae (A an g 0 ) sie (i) Jaa 5
& Dby (JSAN A aa sall oY1 8 5.0 Adiad L jeS LS e
3 gall dpunlalinall 3 gall o) 5 jlaia e .0.50 m/s? Jaras Ll
A 5 8 Jaal € B ylia ey Sl e
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Question

A rigid conducting wire has a mass per unit length
0.04 kg/m, and carries an electric current of 10 A.
The wire is placed in a uniform magnetic field and is
held lifted in equilibrium in the air. What is the
minimum magnitude of this magnetic field?

d«oag)‘0.04kg/mcéjmdjhsh}dgmdghwyﬂ“
platie sdaline Jlae 8 Glludl jum 5 o310 A 4525 Ul S 15l
Jnall 13g] 400 e J81 Lo o) sl g3 031 i Alla b by
?w.k\.'\i.d\

Question

Jigm

A loudspeaker produces sound by exerting a magnetic
force on a voice coil in a magnetic field, as shown in Figure.
The movable voice coil is connected to a speaker cone that
actually produces the sounds. The magnetic field is
produced by the two permanent magnets as shown. The
magnitude of the magnetic field is B=1.50 T. The voice coil
is composed of n=100 turns of wire carrying a current,
i=1.00 mA. The diameter of the voice coil is d=2.50 cm.
What is the magnetic force exerted by the magnetic field
on the loudspeaker’s voice coil?

& Cga Cile e dpuphaline 558 Jh 5ok o Uga Cigall 580 &5
Ls i @ patiall Gilall Jualy JSEN 8 e sa 8 WS ¢ uathlie Jlaa
O bl Jaall L) oy gl sl 2l e Jgpmall Csaall 5Sa
A ublinall Jaall ez se 58 LS Cpailall Cpalalinal JBa

b 4 (g Ll 0 4 =100 e <8l SH5B=1.50T.
.d=2.50cm s <l ki« j=1.00 mA

e b Gl e aadabianal) Jlaall Ll 3l dulalinal) 5 601 ke L
£ pall

Back plte

o Top plate Frame

_Penmanent N/ N
ma e

Speaker cone Y
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Question

The magnet in a certain loudspeaker produces a magnetic
field of magnitude 2.0 T with a direction perpendicular to
the direction of the current in the coil. The coil of this
speaker is formed of 200 turns, each with a

radius of 2.0 cm. The speaker's cone needs a minimum
force of magnitude 0.050 N to function normally and
produce sound. What is the value of the current needed to
create the appropriate force?

ooty 2.0 T oo Gnwrlaling Yiae Lo Cigun 58 3 urbalins iy

Al 200 Ge 138 Dgeall sSa Cale oS0 aldl Ll eladl e (g g0
oe JB Y38 ) Gpall j€ ks ke zling 2.0 cm b Chal e JS
35l oLy o33l da e G em ity g oands JSG Jendd 0.050 N
Shauliall

Back plte
Top plate

_Pennanent N/ N

“SVakee coll

Speaker cone

End of Paper Part (2.5 sl 4l
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