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71 Permanent Magnets

Magnet. An object that attracts iron and
some other materials

Types of magnets:
1- Permanent magnets: They are magnets

that do not lose their magnetization
over time) such as natural magnets and
industrial magnets

2- Temporary magnets: They are magnets
that lose its magnetization by time or
by removing the impact)

Permanent magnets forms of iron oxide
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Magnet properties

i

Magnet is Polarized (The magnets have

north and south poles)

2- Similar (like) poles repel each other,
and Unlike poles attract each other

3- The north pole of the magnet is close
to the south pole of the Earth magnet.
and the south pole of the magnet is
close to the north pole of the Earth
magnet

4- If the magnet is divided into two parts,
it produces two magnets with a north
and south pole, and i‘U’RWﬁE’
there is no single north or south pole as
in the electric charge

5- Repulsion is evidence that the object is

a magnet, not attraction

Jailaal) gailas

(s
GAla aaliadl 'l_’ J&\ﬁ a.@__:L.M' ) L._:LLEY'l -2

kil (ya B Gualaliall  Mail) il -3
il

al Jlubline zi Glawd ) Qublisal aus 13} 4
ki as 50 Y (of I3 5 o sin s ek (alad
Jj8ka

0505369567

ol 5 publine awall o) e Jidall a0 sl -5
dlalf

Luay Bani Ata Page | 1 0505369567




[ 1
MAGNETIC FIELDS  SECOND TRIMESTE 2023-2024 PHYSICS (12 ADV) |

If you suspend a bar magnet on a string, the
magnet will point when it comes to rest in
the north-south direction, the north pole
point to the geographic north pole of the
earth, and the south pole point to the

e N ey RS e TSNS AR N BN
A5 Jlad gy a5 aila | s Galal paida .

(anat) ol phal) JLal slady oy a4 b Cya
@aJY'I 4\_1.\,11_1]:'_‘ L Lz ol

geographic south pole of the earth

Magnetic Field lines
A magnetic field is used to describe the

magnetic force. The vector E‘( T ) denotes

the magnetic field vector at any given point
in space.

1-Magnetic field lines: imagenary lines with
closed loops that run from the North Pole to
the South Pole outside the magnet and
complete its cycle.

Inside the magnet from the South Pole to the
North Pole

(appear to originate on north poles and
terminate on south poles

il Joall I sk
danbliaal 3 g8l Caa gl PRERE ‘_;;m_‘bl_u.a]'l el
(bl Jaal oladl I 6V B(T ) a4l e

A padl a3 i (el ikl jlsae (i das 5 da shas- ]
i) Jdy g puns

il
L__ljn;:‘lll ‘_r“ Lr’.?":"“ L_:L.al'l (e 4add ;u,u:]LU:'u.l'l Jdals
el

2-The direction of the magnetic field B ata
pointis It is the direction of the north pole of

5 :Jaall L3 ddadi aie B lalinall Jaall olsii-2
Al ol sie Ao puim yall Ala gl el Cadadll ol

the compass placed at that|pojint{the A ORdsdiden de dasl )l dhaill sie alaall oladi[]
tangent direction of the field line at that (rurhalizall
point) % e
- Nyt OB
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3-The magnetic field lines never cross (If two
or more magnetic field lines intersect at a
point, this indicates that there is more than
one direction of the field at the point of
intersection, and this is not possible.)

4-The direction of the magnetic field is
established in terms of the direction in which
a compass heedle points [ north pole points
in the direction of the magnetic field]

5-The intensity of the magnetic field
increases as the magnetic field lines
converge (The magnetic field strength is as
large as possible on the poles of the magnet

rablinall Jladl b glas e ST ST las ablas )
Jlaall oLl e ST SMlin o e Jay 13ga 3das 3
((San e 138 5 adaldill ddss3 2ie

Alia sl alaaiuly ddasi die Llae Jlall oLl asy 4
bl Jlaall slafy Mol L 5y Casm

dla.o.“ .J:_,J:a:. L_iJLiJ &= Gug):l_u..a.‘l'l dl_-u;.“ PR .J'l.JJE-S

BREPIIS ‘_;.mjnb:..a}'l Jlaall 305 UJSE) gungx_A]'i
Oabliaadl Qlasi e o\ay)

Materials according to their attraction to a
maghnet

ouadalizall & Lgdlad cawa ) gall

Fromagnetic:

Materials that are strongly attracted to a
magnet (iron, cobalt, nickel)

Its magnetic permeability is very large
2-diamagnetic

Materials that are not attracted to magnets
(copper, silver, gold)

D Aakaling 5 4]

(JS0 «ly S caan) pupbalizall 38 8 Qa3 e
la 508 dnadalinall Liyilas

Apphalinelin-

(83 ¢huzab ¢ ulad) Gutalinall 325 Y o) 5

Magnetic field: An area of space
surrounding a magnet in which the

bl o § 1l (ya A rentbial Jaal
s Led dgatia A0aS a5 Anwhliaal 3gall 4 elai

magnetic leg )

magnetic force appears. It is a vector olail Lel
quantity that has magnitude and direction
Types of magnetic field (bl Jlaal) g1 il

Regular: constant in magnitude and
direction at all points Its sfrajght lingstare
parallel, with equal distances between
them (field inside a magnetic leg )
Irregular: - changes in magnitude or
direction from one point to another Its
straight lines are not parallel or unequal in
dimensions or curved (The field outside a

adali eyas e aladYl; haiall i caliiia
050 369 Sliles i &3 5) sie dafiivee 4o jhad -
Lplalizg (s Jaly Jadl : JUa
GOAY Ak e olaY1 i laall juahy - caliiia 8
A Ay slutie e 5 3y Sle i Aafilise adashas
dyinia

Lphlize 3 z s Jlsall :Jba
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Which of the following rows show the

correct position of the magnetic poles of the

magnet and compass ?

cigiua g ¢ Gualaliia (pa AN Al g3 JSED
GUaBY) auda ga gasua JSa (AU Jgaad)
¢ ddua gall 5 Apuslalinal)

4lag

—
e

Compass

North Magnetic pole of | South Magnetic pole of | North Magnetic pole of | South Magnetic pole of
the magnet the magqet : Compass Compass
(Aladdl u,_:fﬁi ukadl) risial ﬁﬁl ki) A ﬁl‘;udl kil s ﬁfn‘ i)
A 1 2 3 4
B 1 2 4 3
C 2 1 3 4
D 2 1 4 3
A|B B | A c|D D|C
1

The figure shows the
magnetic field lines of
a permanent magnet .
Which of the following
is correct when
determining the north
pole and south pole of
the magnet ?

bighi el M) JSAl) s
usblizal publinal) Jlaal)
. pdla

uady Lay i L Laa gl
alal] g  Madal) bl 4y
§ Gushalitall 3 gdad)

B is the north pole

Aledd) il 2 B

A is the north pole

(ladd) ulall) o A

A is the south pole

i) chadl) & A

There isn't enough data to determine the
poles

= (@l -1 4 o

aladl) ayaatt 481 iy aa g0 Y
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The figure shows the magnetic field lines
around two magnet bars .

Which of the

Crphalia J 9o (prshalitall Jlaval) Ja ghad JSE

Crladd) Cpadadl] Jiay Al Laa o ¢ ) slatia

following represent the north poles of the ¢ (paghaliaall
magnets ?
\ /N //
T B c |
ASAASAN
A|lB,C B|B,D ClAa,C DIA,D
3
The figure shows the Jiaall Jo ghad &N prada gy
magnetic field lines /‘\ Ol aidalinal)
between two magnetic T T Crasdalis o
poles . Which of the e By saiy Ayl
following correctly v ¢ Caadail) (e S s
identifies the Poles ?
|
A| X=N, y=S B| X=S, y=N
C| X=N, y=N D| X=S, y=8S
LUAY ATA 0505369567
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dcudalinal) 5 gal)

7.2 Magnetic Force

7.2

The magnetic force exerted by a magnetic
field on a moving charged particle with
charge g moving with velocity V is given by

{-‘:1-*-“3:_;15 ﬂhm&a@%ﬁ‘wbﬂ‘%ﬂ‘

F=|q|¥ x B = |q|vBsin@

So, the magnetic force is vector quantity

Where 0 is the angle between the velocity of
the charged particle and the magnetic field

Unit of magnetic field

Agaia dua€ a pulliad 5 50

Jaall 5 O sniiall ariallde yu G dasl 3l o @ Cus
wjnl_:x.a]'l

(rabilinall Jlaal) (b 3as g

E N
Ba=

Ns N
=T

qv:Cm/s:Cm:Am

T : tesla (Sl )

Sometimes magnetic field strength is given
in gauss (G), which is not an Sl unit

oostal) cand ubliaall Jlaall 3081 (6 ja) 3as 5 Slin

s Bany Cuad Sl e IS il 8 (G)

1G=10"T

sl alail

The magnetic force affecting a charge is
equal to zero in many cases:

1- A charged particle moving parallel to a
magnetic field because in that case § =0
2- A charged is at rest v=0

e |f the charged particle is A‘r%g ATA
perpendicularly to the magnetic field, 8 = 90

and (for fixed values of v and B) the
magnitude of the magnetic force has its
maximum value

M\éJMM\uhﬁﬁ@ﬂiwwisﬂi

alall Ga piS 3

Y nlalin gl Jaall U3 5a & ey o sadiall sl ]

0 =0l o 3

V=0 OsSu Al 305 gl apaall - 2
0505369567
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0 =90 Juod e L see Al de
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Determination the direction of the magnetic daudalinall 3 gdl) olad) ddal

force
Applies the first rule to the right hand

1- The index finger toward the magnetic
field B

2- Thumb is the direction of the velocity
of movement of the positive charge v

3- Middle direction of magnetic force

and charge deviation F

el 3l I Baslil g

B (oublindl Jad olat Abanadl -1
v a_]:.".alllmll z\SJ:.&.C—JuaI:.E'IeLG—J‘f'I =2
L._GIIJ;_IIIJ z\g..\n:]):l_lu.‘lll EJE]'I oladil .h.ul‘g'f'l 3

Fasa

Fg(+q)

Fg(-q)

The signhals used to determine the direction

of the magnetic field

(shiial) Jlaall slad) 08 warill Laddiceal) i JLEY)

Up (Toward the positive y axis)
Towards the north t
Juadi = cua gall y ) gaa slaif - oS

Down (Toward the negative y axis)
Towards the south 1
Gsia - clluadly ) ga sladl - JiudU

Right (Toward the positive X axis)
Towards the east —
Ak = G gall X g oladl - Guanll

left (Toward the negative x axis )

Towards the weast W
e - bl x gaa oladl - jladl

Perpendicular into page: | linward\ T A
(Toward the negative Z axis) X
i gall 7 oladly — Jalall g3 gae

Perpendisctlafodtof page: outward

(Toward the positive Z axis)
h,lﬂ..uui'l z sladl —EJM SR
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—e

Examples of
positive charge

e

F
_(—® F

Examples of
negative charge

A proton that moves at a speed of 4 x 10°
m/s in the positive y direction, entering a
magnetic field of 0.40 T and affecting in the x
positive direction. Calculate the amount of

magnetic force affecting the proton

y oV (54 % 10° mfs de & nd o515
0.40 T o_hia cunhline Jlae (& Jany ¢ i gall
el x ol 3 5,

Gl Ao A5 Al dulalitall 3 g8 ldia cual

Three particles, each with charge g = 6.15 pC
and speed v = 465 m/s, enter a uniform
magnetic field with magnitude B=0.165T

(see the figure). What is the magnitude of

the magnetic force on eacl'f_fj'&lv B\a[rg\cles?

dali g =6.15 PC Lo JS il lapun G5

Ladaiia Lnhaliag Yisa Jasi cy = 465 m/s ey
Boall Lfaka La (JSEN ,h1) B=0.165T »_ s
Tasean JS Ao B igall dulalital)

0505369567
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3

A particle with a charge of (20.0 uC) moves
along the x-axis with a speed of (50.0 m/s) .

It enters a magnetic field given by :

B=(0.3 )¥ + (0.7)Z in teslas. Determine

(50.0 m/s) iy (20.0 PC ) 4lindi avun & jalh
o ke Lusdaline Ylsa Ja38 (X ) L saall alaial e
Sl sas 5 (B = (0.3)5 + (0.7)2 )

342 9 aseiad) A 5 5 all dseadalinall 3 681 Mia Casa)

the magnitude and the direction of the Lealadt
magnetic force on the particle

peoieio — —————————————
Magnetic Force and Work Jaid) 5 dpunkliaall 3 gl

What does work that magnetic force do on

il eSh lin il o dguaglalia ol 5 20 Al Jais 1L

electric charges
W=F.d

= Fdcos0

But the force is perpendicular to the
direction of movement (6 = 90)

(0=90) A =i olail e 413 sac 5 5al) oK1

W=F.d=Fdcosf=0

The magnetic force does not act a work on
tl?e pa!rtlcles'. Rather'lt Onlylfﬂﬁeiﬁhﬁ |
direction of its velocity, causing it to move in
a path that differs from the path in which it
moves. If the magnetic field is uniform, it
moves in a circular path. And the kinetic

1 A
energy K :Emv2 remains constant

Luay Bani Ata
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4
Proton moves at a velocity of 3 x10® m/s 53% 4,5 153 x10° m/s Ac yuw o550 & el
with an angle 53° northewest in the region of o_laia (uhlize Jlae dshia 3 el JUED ola3L
a magnetic field.0.3T, dircted north: ) Jladll ol 0.3T
Calculate
The amount of magnetic force on the proton 05308 (o Apalalinal 3 58l) laie

......................................................................................................................

The direction of the magnetic force affecting the proton
COssod (Ao B sall dpudaliaall B gal) slal)

......................................................................................................................

The accelaration of the proton at the moment entered the magnetic field
H.:LL&A]] Jaddl dd saa ddasl g3 yll dlae

5
The positively charged alpha particle aady Lakiiia Ylae Laid) 4aa gall WY 4380 culdy
entereFIauniforrr.l magnetic field_. one of the A JASEY) and ¢ JRIAU A8 gl 5 giana o Lo ges
follown}g shapes is represented direction of Al 3 4Rl olad) 4 i
magnetic force
@@@@@"B'a @@@@@E@ @@@@@E@ @@_ﬁ@@'é@
® ® e, ® ® e, ® ® & ® ® @, ® ® ® ® ®
® ® ® ® ® ® ® ® ® ® ® ® ® & © ® |l ® ® ® ®
e ® ® ® ®© . g ® ® ® ® ® 8% ® ®—® ® o ® ® 81
®F® *1-:- ® ® ®F® ® ©® ® @ ®v® ® @ @vs
Alc g | AUAY ATA C 0505369567 D! B

Force is measured in Newtons . Which of the
following is equivalent to Newton ?

¢ Cionih (A Al Laa ol | gl Baa gy 8 581 (puldS

A m2. 7 B C.-m.T C C-S-T pl A.T
S S m m

Luay Bani Ata Page | 10 0505369567
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7

An electron is moving at (3 X10° m/s)

perpendicularly to a magnetic field of
(0.8 T ). What is the magnitude of the
magnetic force acting on the electron?

Lages (3 X105 M/s ) 4s jo (s8N & oy

¢ Q9N o B yigall Apnbalizall 3 g8l )it Le

(0.8 T) olhe (oanilitn Jlaw o

A |4x10"*N B |2x10*N Cl124x10"N | D | 24 x10*N
8
The figl'lre shows a uniform p . dady g Laliiia Lowdalina Ylawa JSi) a5
magnetic fie-ld B dlre.cted to the Jala lgata 15 Jeng dlians gt
left and a wire carrying a current < iadall
into the page. i . o s e ettt § o S
What is the direction of magnetic P I e Biall Apuughaliial 5 4l alad) La
force acting on the wire? B Sl
<
]
Upowards A oM
Downwards B Jiud
toward the left C Shl) gl
toward the right D Craall gad
9
. . : 5 -+ G W o
An electron is moving at 7.4x10°% m/s q 7.4x10° M/s 4 s 9 A< & Ay

perpendicular to a magnetic field.
It experiences a force of 2.0x107"* N
What is the magnetic field strength ?

?—»V
F B

. 2.0x107"° N a5l
¢ ahalinal) Jlaall 805 La

A|82x107°T | B | 031T

I
C | 1.7x108T D

1.7T

10

In figure . which of the following table rows
is correct in terms of the type of charge on

each particle

Mbc__xmaujmid‘ghﬂu_gmaugi_ Migﬁ

¢ | .ds". :.&ﬂ

HOAY-ATA | - Q567
DR RIS @SR Particle (1) | Particle (2) Particle (3)
® ® ® ® ® ® ® ® GaDmRsEs] (2) s (3) e
A Positive s Positive 23 Positive a3
® ® ®Ve grve © @

‘I‘ ~ B | Negative i Neutral Jixis | Positive s
= i ®4£§9 s G ol el C Positive w23 Neutral Jaia Negative «llw
oBe @ © © ® ® © D | Negative «lu | Negative wi.u | Negative il

A|B B|A c|D B C

Luay Bani Ata
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7.3 Motion of Charged _P-;ticles in a Magnetic Field

aliia Jlaa (8 4 gadiall Clagunl) 4S 2

7.3

First: the circular path
When the magnetic force acting

1- Particle velocity vector
2- Direction of the magnetic field

The motion of a charged particle is moving at
a constant speed vertically over a regular

magnetic field, and the path of the motion is

perpendicular in a moving particle is to each:

I Sleaalls ™Y gf
Oynsia s 83 i pall Aplalia all 5 &) aalai Lovie
Oe K e i

05l ppall Ao juania -]

blizall Jlaall oladly -2

Circular path 5 . B,

7= |qlvB
m— = |qlv

In terms of momentum

Secondly: Linear motion (straight line)

When the charge moves at a constant speed
parallel to a uniform magnetic field, the
charge is not affected by a magnetic force,

mv
r=—
Blq|
p
r=—— aS jall dS Al
Blq| Al d PEY

(pienn Jad) Auladd) 48 ol 1Ll

Loo dpuhalin 558 5 Y diadl) ol aliiie glalina
Jeaell 1)) 50 atiilcns Jad (3 4S jalie A5 glaay

which makes it move in a straight line phlizal
parallel to the magnetic field
LUAY Al 7 UoUOoos QY00 [/
9=00r131?)-—»sm9=b)—> o =
Luay Bani Ata Page | 12 0505369567
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Thirdly: (spiral path) (Foiadt) atollh Jlasalt; (LG
When the charge moves at a constant e A gac Gl 440 Ac ju Al &l jali Laaic
velocity, it is not perpendicular to the ac ) “—?'-ﬁ“l-ff'_s a3 se s ) oulaliaal el
magnetic field or parallel to it, but rather the Ol Ayl bl Jaall oladl g2 daa

velocity vector is tilted at an angle from the
direction of the magnetic field. Then:

1- The component of the velocity vector oady alead Jlaall (e 40 sandl de judl a8 458 ja-]
perpendicular to the field causes it to move SRR leas
in a circular path

2-The velocity component parallel to the ) . ) .
field works to pull the charge towards it (in G gle Jaad Jlaall @JU‘?" "“CJ*"“”“S‘J“"Z
the direction of the field). (il o) Lealadly diail

Both vertical and parallel movements make Osadiall pguall daz’ 451 sall 5 0 yanll Lae Ouj-):‘y'
o & o
the charged particle move in a spiral path. (oita) (s Sy

i

Helical

|
1
A proton is moving in a circular orbit of 14 em sk caal o Jh las 8 G5 0 & et
radius 14 cm in a uniform 0.35-T magnetic i i
ic dalaia 0.35-T ahiile udaliae Jlae
field perpendicular to the velocity of the e :
proton. Find the linear speed of the proton O gall Auhadl) de i da gl () 5350

.............................................................. O E oy ————————

Luay Bani Ata Page | 13 0505369567
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2

The Solar Wind protons traveling at a speed
of around (400 km/s ) .If protons from the
Sun are incident perpendicular to Earth’s
magnetic field (which has a magnitude of ( 50
MT ) at the Equator), what is the radius of
the orbit of the protons ?

[ The mass of a proton is 1.67 x 1027 kg |

(400 km/s Gasaddl Lyl 535 50 de ju O G il
¢) s I die (a0 ulaliaall Jlaall 305
1.67 x 1077 kg 2= 511 (555,20 A1 5 50 pT gsben

il g g all lewal) pdad Ciial cual

A particle carrying a charge of +e
travels in a circular path in a uniform
magnetic field. If instead the particle
carried a charge of +2e, the radius of
the circular path would have been.

@ﬁ\ﬁiJwiﬁMuBc+2e

A | twice the original radius. B | four times the original radius
ha¥l kil Cial Cana a¥l Sl Caal Cilaal Zay )
C |one-half the original radius D | one-fourth the original radius
bl kil Caial Ciual bl il Caiai a
4

The centripetal force on a charged
particle, and the radius of its path are
respectively.

sl Je o e

LUAY ATA 330 9567
X X3
@—Tst R-% X

X X X XX

X X X X

x m\;} x

X % N % x
A |Fc=macandr =qB/ mv B |F.=BILandr =mv/qB

F.=qvB and r = qB/mv D | Fc =mv?/rand r = mv/qB

Luay Bani Ata Page | 14 0505369567
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5

A charged particle is tossed perpendicular at
a constant velocity, to a regular magnetic

field. It moves in a circular path as shown in
the opposite shape

X X X X X
gt

X X X X
Center of path

x{ 5 i x} X

\:article

X X X X
) /

What kind of the paricle charge

‘_rlc.%_g.z_}.ac- o&‘&&ﬁkﬂupﬁaém’uﬁ
QBJYUEQJEUJL;M&LQ‘);@‘:LEJAL;M)QMJBA
tol Lee caal | laall JSEN e i sl

x/x’-x\\ X
Jeaall S e

x‘ X S x} X
x\:‘:_x/x X

Popuall Lin S & i La

In which direction the particle is tossed so that it moves in a straight path inside the field
‘_;u.ljnbx.o.“ dl;..a]'l Jalk P.mluu J'll..uu Lﬁ L-ﬂ‘):.j.j_ Cuay &A:._\‘ aa) ol L_._GL’

......................................................................................................................

The radius of the circular trajectory this
particle is (r = 2.3 m) . The magnitude of the
magnetic field is (B = 0.5 T) and the particle

Al (g=1.6x107 C ) 4liad {sadia aax
A aliiia ashiliie Jlaa Ao L ges BlEuY) 5 00
AS jad (o i lusall jhd Ciuai S ME(B =0.5T)

has charge (g = 1.6x10*° C). Calculate the
particle’s momentum that is perpendicular
to the magnetic field

F=23m amall

?‘a.u.aa.‘_ _12\593\._;45%, |

Luay Bani Ata Page | 15 0505369567
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7
A uniform magnetic field is directed out of uthline Jlae e b gae () padia ptina atiaa & o
the page. A charged particle is traveling In A US 7 il jatdaicadll o (5 gan anledl olaite
the plane of the page, as shown by the ) i _
arrows in the figure OJONORORORORONORONOROX Jsall
ONORONORONORORONONONOMNC
ONORONO™. YPONONON
ONONO" ONORONONO, ONORONC
ONOL: . KO =, SON( HONONC
D OPOPE ON* RONON
P OPOALIT OL @ O [
D O RO O © © O
ONONO,"ONONONONONONONO N
ONONONC YORONRONONOYO L ON(
ONONONONO) w0 === L onONON(
oNoNORORONONONORONONON(
I
Is the charge of the particle positive or Negative? preall Lindi & gila

Is the particle slowing down speeding up, or moving at constant speed ?

?Eﬁ:llj ‘a'l Laél.’ﬂ.a ‘a'l SJJJJSA M'l i:.)... db

Is the magnetic field doing work on the particle asaal) o i rehalinall Jaadt Ju Jo

A proton moves with a speed
of 1.5%10% m/s, enters

a 0.65 T uniform magnetic
field at an angle of 30.0° to
the magnetic field lines,
what 1s the radius of the
electron helical path that
the proton will follow?

y

Aoy gig &AL

gl dAny 1.5%105 m/s
(ubiliie Jlawa A2 30.0°
0.65 T¢ Alsdi aliila
Sl a8 il (uld L
Al 5 3 (gl

fOs s

Helical

(mp=1.67x10"7 kg , q=1.6x10"° C)

(mp=1.67x10"%" kg , qp=1.6x10"° C)

Al 4.6x10° m B | 2.4x10° m
C 3.8x10° m D 1.2x10° m
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9
Three electrons were released from a point abline Jlaa 3 ddadi (ye il g a8l ASDG Caallail
in a uniform magnetic field of 0.5 T at the 10° m/s W lada g Ac judl uily5 0.5 T o8 alaiia
same speed and amount 10° m/s in three Lale : b bee aal ) slacall JREIL LS Claladl 4336 3
directions, as shown in Figure ge = 1.60 x10°C) o
Answer the following (ge=1.60 x10'1°C)
o ;
: o
90 _ >B
o
©< - ) 23

The amount of magnetic force affecting each electron

02380 IS e 5 i) Ayl 5 ) s

[t = |
What kind of path each electron is moving O3 A UK a8 oty oAl Ll J5 0 L
e Tl e ormimstmad st botosasmman e Simmm st ekt domhEan
THE SCOTIL G o inmdms smessdis mui s s S SO A AR VA e R
The third .o e e e e

10
An electron moves 1n a circular trajectory with i B 1y ok Cual (5 08 jlua A& G g & At
radius r; in a constant magnetic field What is the Lasis jlucall Algll o el Ciial La | aliila (pouidaliia

final radius of the trajectory Vhen themagnetic 050536056 7F ¢liall Jaall e ds L,
field 1s doubled ?

A

Fi

N S e

C| 2n D ri
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7.4 Magnetic Force on a Current-Carrying Wire

- I - S w5, .o -
Jaksa (Al S T AR jay s A5 igal) At 3401 7.4
When placing a wire through which a current || i ¢ adalise Jlae (b Sl e e ellu gia g 2ic

pass through it in a magnetic field, the Apndaline 355 el Jals 33 g sall 31 5 IV
electrons inside the wire are affected by a

magnetic force

_ : . S JE GEmsge
Amount of flowing chargeis g = i t When Ladie g =it »dlull b2 480 s

it traveled a distance equal to the length of s (L=vgt) Ll Jhl 23 Jlua dalue adas
. B
thewire, L(L=v4t) so gq l"d q:iv—
d

Y

Ao
14 B
/

\

A\’

Y

The magnitude of the magnetic force is then O ddaliaall 5 8l e

L
F = quBsinf = i;vBsinB = iLBsin@

Where 0 is the angle between the direction of Jlaall olal y Ul Baxiolat) G ) 30 8 @ s

the current and the direction of the magnetic (pralalinal)

—=

field F=iLxB

To determine the direction of the force on a _
o . alaaiuly 15 Jas @l e 5 i 5all 5580 oladl aaal
current-carrying wire using your right hand, ¢ tall Sy

i i a0 £
1-Point your thumb in the direction of the e gl s 1

current bl Jlaall oladl 4 sl aral- 2
2-Index fingerin the directiph)gf'the T A 0505369536 slad 1) Jau 5! ) s 3

magnetic field.
3-Middle finger will point in the direction of
the force.
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Cases in which there is no magnetic force
acting on the wire.

1- No current flows through the wire

2- A wire carrying current is not placed in a
magnetic field

3- The wire that caries current is placed

parallel to the magnetic field

The force direction (the movement of the
wire) depends on

(1) Current direction.
(2) magnetic field direction

Examples of determining the direction of
magnetic force

S 5l dopdaliiall 5 52)) IS pars ) LAl
REPAY]

Al 8 )y Y -1

dlae (3 35250 o8 Sl 4 ey ) il -2

S )50 05N QU & gaia ga J@@Jagq;ﬂh-ﬂl\d\ 23

daiad (Clleal) 48 olaif) Asuabalinall 8 g8l olad) daling
:UJ;

Sl s Ll olail]

rabalizall Jlaall olail-2

Lshilinal) 5 galf olaf waad o ALia

=

N N AN /\w

In the adjacent figure if the current in each
wire (0.2 A) and the length of each wire (0.1
m) and the strength of the field magnetic
(0.5 T). Calculate the magnetic force

o W B2 QS ) slaal) IS 3
Jiaall 3085 0.1 m <l S J5hy (0.2 A)
(0.5T) (ubalizdl

a8 A 5 5 3al) Aeudaliinall 5 ghl) Cansa

affecting each wire.

B

Y Y

L

150.0°

A I‘g \IJ

—_LUAYATA 2w 080536856/
I

il

Luay Bani Ata
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e

The adjacent figure shows a straight wire (C
D) its length ( 2.0 m ) and is affected by a
regular magnetic field Its intensity (0.2 T)
the wire is part of an electrical circuit . When
the circle is closed, the wire moves upward.
If the magnetic force ( 1.0 x102 N ).
Calculate the current passing through the
wire and determine the direction

(2.0m 4sh (CD) Lasiicen WSha jglaall JLEN G
dlal) (0.2 T ) 4iadh alitia nshiliia Jlaa 48 53 9
CPRA SRR NI WIVES JUTRSN
598 il ciad oY dadall o g A L)
JLall e 33 (1.0 X102 N ). W hia Akl

450 a9 Sl {!,5 Jead) Ll ol
e o o
° L] L
D
® L ] L ]
° e o

The adjacent figure shows a straight Wire ( L
=11 cm ) and current (i=6.0 A ) and the
magnetic force (F=0.05N ).

1- What is the direction of the magnetic
force .

2- Calculate the magnetic field affecting the

oebe L4 e 5 L= 11 cm 415k s pn

(&b LS phaile nhline Jlae (3 (/= 6.0 A ) 4525
(F=0.05N dughblinesdas s laddl J<a
) 83 5 5all dphalinall 5 g6l) olad) Le-]

wire.

LUAY

Al 8 yigall wblizall Jlaall 308 Caual2

Luay Bani Ata

Page | 20

0505369567




MAGNETIC FIELDS  SECOND TRIMESTE 2023-2024 PHYSICS (12 ADV)

4
The wire ( ¢ d ) is motionable without the uhline Jlase lSia) 538 a1 Q8 (0 d ) el
friction the magnetic field (B=0.5T ) and 56 el S 5 LS, (B = a b Yo
\ = .(B=05T) 4 Jhiia
the current (i=2.0A). > o 15 ( ) _
Calculate the amount and determine a (7=2.0A)dudl A slall il 325 culs
direction of the magnetic force affecting the ’3_)'3_‘94}" 2 gl il 3 gl olail 2aa g hoke Cneal
wire (cd) e - ‘ oo
5
= (cd)dld
//-l t B L
E L L]
(i g

A wire is place perpendicular to a magnetic adadi A8 uwhlite Jlaa A Lages dlu ag

field of ( 0.5 T ). The current through it is g N
(20 A). If a force of magnitude (25 N ) F¥s, (20 A)ADE Ll s s, (0.5T)

acts on it . What is the length of the wire? ¢l Jobs sa La, (25 N ) I Ja8a B g8 ddle

A 14.0m B [25.0 m C 0.25m D| 04m

I—GI
Based on the magnetic force on a current- Al o 3 igall Asalizall 3 g8l dlalaa o lalaic)
carrying wire equation. t Rv A le (0) OBREEH OGBS 0 sl ¢l Lo i Ad e
the force on the wire is the greate )
= ILB (sin 6) F = ILB (sin 0)

A |8 =90° Ble=0° C|e=60° D|68=30°
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parallel to the x-axis can slide without

rails that are parallel to the y-axis and a
distance of (L =0.2 m ) apart in a vertical
magnetic field of (B=1.0T ). If a string is
connected exactly at the center of the
conductor and passes over a frictionless
pulley. mass (0.4 Kg ) suspended from the
string allows the conductor to be at rest

As shown in the figure, a straight conductor

friction on top of two horizontal conducting

calculat the current allows the conductor to

Lilsa g oaa(0.25 m  adtivs Juaga s glaall JSi) 2
g Gl (352 ASIa) G g0 @50 X gl

G (e a9 (L = 0.2 m)Adlusa Laglss Juaalll (3l sia g
A gdal) A gy cun Y psaall i ihsa g (A8 J sl dans
B=1.0T il gad Wgllall to sagas (puasdaliin o

dagie 55 (ish o 9 dash Ll il ik by

Jldia o 0.4 Kg)m-h;hﬁ'ﬁ < yhay day g Slsial)

(i S Jagall ( pas O i 531 Ll oladf saa
LSl

be at rest

An 1solated segment of wire of

L=4.5m 4shdlu Hadgimasia

Length L =4.50 m carries

a current of magnitude /=35 A
at an angle 0 =50.3° with
respect to a constant magnet

field of magnitude EUA
B=6.7x102T (see the figure).
What 1s the magnitude of the
magnetic force on the wire?

A | 266N

i=35 A o lha JLidd (5
Ll 9=50.3° gl de g
PO/ o ia el pdaiia Juaa )
L(Jsad a8y B=6.7x102T
@;ﬁwwwwsﬁumu

¢ Al

C 11.8 N

| Luay Bani Ata
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Loudspeaker

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 produces the sounds. The
magnetic field is produced by the two
permanent magnets as shown

Force on the voice Coil of a loudspeaker

The length of wire in the voice coil is given by
the number of turns, n, times the
circumference, rtd, of each turn

S geall aSa

i AN a8l B il 08 8 o6
Oy (b Usa (u § sansa 5 G gaall 5 Ly e
-JE Ay ‘;"‘*:‘J“L"“-"l' Jasll L:J'l_\.‘l_,;l

Back plate

Speaker cone

ALl J ke 2asd G geall ol peall calall e 3 gl
Lﬂ;ﬂ*&ﬁjfbacncLﬁ‘J})HJwgé‘}_ahu_ﬂdﬁgg

L =nnd

sy S e nd «

F = iLBsinf@ = nwidB

A loudspeaker The magnitude of the
magnetic field is (B=1.5T ). The voice coil is
composed of ( n =100 ) turns of wire
carrying a current (i =1.0mA ). 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

............................................................. NN 7NN 0 1Y 0 LYo T 2 e LY < A,

Jasy 54l ((n =100 ) O Adle G sSi Cigua yika
kUi Jlas B £ g 90 (i = 1.0 MA ) 4305 LS
d = 2.50 cilall Jhi o) cuale 1)) (B =1.5T ) 43ad
cila b 5 sl dualital) 3 6811 lahe caal em

G pall saSa

L}
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75 [Torqueona Current-Car ing Loop

The electric motor
Electric motor: a device that converts

electrical energy into kinetic energy.
It is used in many electrical machines such as
electric fans, washing machine, mixer, and

S & jaal)
Aalda ) 40 ,eSh dsUall J s Sles 1oibigsd & all
AS e

o 250 56S0 5 3621 (o LS 3 iy - Aaladiiuf
Lall &3 Adina bl dlluadl cdnly 4 <) CJ'IJA}'I

water pump

Graphite brush

Copper wire loop

Battery i

Direction of motion

Let’s consider a simple electric motor
consisting of:

-a single square loop carrying a current, i,
-a constant magnetic field, B

-The loop is oriented so that its horizontal
sections are parallel to the magnetic field
and its vertical sections are perpendicular to
the magnetic field,

-The magnitude of the magnetic force on the
two vertical sections of the loop is given by
equation © = 90°: F =iLB.

-The two magnetic forces, Fs and - Fs shown
in Figure have equal magnitudes and
opposite directions. LUAY ATA
These forces create a torque that tends to
rotate the loop around a vertical axis of
rotation.

-The sum of the torques on the two vertical
segments of the loop gives the net torque
exerted on the loop about its center

20 0585 By (Al S e B KA

D e (s pm B3l 5 Any e Al

B phie e Jine -

e Op)) s OLEsY) laliall (S Cumy Al an 53
el e 33 500 Gl Sl 5 Jaal)

Otasill e 3 f5al dpuallis 5 ) e el

0 =90 °: F =iLB alsbaall dhaul g 2l cyuai
8 Ol 5all “FB SFB ¢ Olisshaliaal o -
o3a (31a3 AuSlaie Claladl gy s polia Lagd JSI
Olos) Jsae dsa Aalall 553 ) daay Lo )
sl

Oa Gal ) Cpadaia e o) sl e & sane Jans -

e Adlall de, sl gl o e o 2l

> b S e

=
N
oty
| =

Y

Y
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The unit normal vector ( n) is perpendicular

Gsiue o o aliall 3gaall a5 (n")s2a 5]l 4nia

to the plane of the wire loop and pointsina Jcalall
direction given by righthand rule NBel Gk oo (0" )oas ) asie olad) dpaal Sy
dalall g Sl o Ll ola) Jidk syl

_‘_' A SN PR B TR P

—_— ]

The total torque affecting the coil is given by
the equation

ALy aay Calall 3 STall S 4 el

= N 1 A,._B sin @

&
Torque
Glusdl ae Sl s
N.m

=

loops current Loop area
N Bad A Aalew
,

4 ek

A m?

A coil is composed of circular loops of radius
r=>5.13 cm and has N = 47 windings. A
current, i = 1.27 A, flows through the coil,
which is inside a homogeneous magnetic
field of strength 0.911 T. What is the
maximum torque on the coil due to the
magnetic field?

0550 0,911 T 4iad nhlize Jlaa (3352 50 e
r= lhicaaidy b ol JSG e 4 47 e
all bl gl j=1.27A¢ Jdi4a 5.13cm
T rashaliial) Jlaal) cus cilal) o

LUAY ATA

0505369567
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|

A rectangular coil consists of N = 100 closely ASEIL LS ik 3 58le 481100 (e ST
wrapped turns and has dimensions a = 0.400 Jlsal aumiy S 130 ( X)sae 08 A5 30 Jaans

m and b =0.300 m. The coil is hinged alon . ‘
: . (%) 2me sl (B = 0.800 T) 4l puurhalins
the y axis, and its plane makes an angle 8 =

30.0° with the x axis (Fig.). T
T b= 1204
04‘11 ‘\

5 _._.--""'L;.-:.,g'l\."i(].l'}° ‘

0.300m L

What is the magnitude of the torque exerted on the coil by a uniform magnetic field
B =0.800 T directed along the x axis when the currentis /=1.20 A in the direction shown?
X symall dsha e 4 50 B = 0.800 T plifia (pusalie Jlova Aol gy il e ] ps0al 0 o3 e Le
c_\b‘,‘d\ oYl A1 =1.20 A Ll 0S5 Laie
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A coil is composed of circular loops of radius 05S10.911 T 4ol ohlive Jlaa (835 g0 ila

r=5.13 cm and has N = 47 windings. A = s liCieatdy il JKE e A0 47 s
current, i = 1.27 A, flows through the caoil, v
which is inside a homogeneous magnetic RS (SILATR . i s -SA0 cm
field of strength 0.911 T. What is the fakiiiall Jlaall casay cilall o
maximum torque on the coil due to the
magnetic field?

A rectangular coil consists of its dimensions | (= 0sSbs (0.2m,0.5m)esla) Jibiiee JS5 e ala
(0.2m,0.5m) and it consists of 50 turns ubline Jlas 8 (XY) G s o § s 50 3850

placed on the (xy) plane in a magnetic field e ey BT A ) s il Ayasla

directed towards the (x) axis and its intensity
de Ll O jlie ool (20mA) 4ind 3 eS i Gl

is .0.5mT. An electric current of (20mA) flows
in the coil in a clockwise direction

What is the direction of the unit vector (n) . (N) s, asiaolati e
A | out of page B | counter clockwise
C | clockwise D |into page

. .

Which figure correctly describes how to determine a normal unit vector n 7
N ($dgenl gl daxie dodoed &S zrusmie JSio e S Sl L
1] 1] 1] 1]
= = =
I LUAYTATA 0505369567 [
D C B A
A B B|A c|D D|C
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e

A rectangular coil consists of its dimensions
(0.2m,0.5m) and it consists of 50 turns
placed on the (xy) plane in a magnetic field
directed towards the (x) axis and its intensity
is .0.5mT. An electric current of (20mA) flows

in the coil in a clockwise direction

O= 05845 (0.2m,0.5m)ealey) Jibatise J<5 e Cala
abline Jiae (3 (XY) Ssbse o £ a5 2850
B o .0.5mT i (X ) ssall oladl aalad)

Ao bl i ol (20mA) 45ad S 5eS L alall

What is the direction of the unit vector (n ) perpendicular to the plane of the ring?

dalall 6 gl Jde (el sardifn ) sas ) asis ol L

What torque must be applied to the coil to remain in place .
LS | e Al Calall e o il Cany ol 2 el e

The top view of a current-carrying loop in a
constant magnetic field is shown in the
figure. the torque on the loop will cause it

5 platie ulaline Jlas (A de junsas LS

to rotate — s N Al a5l
B
) ®
LUAY ATA 0505B69567
" ®
A) Clockwise Aclull @ i xa B) Counterclockwise  4dclull Ly lic (uSe
C) notat all o33 o D) Clockwise and Counterclockwise
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