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7.1 Permanent Magnets aild gubliza 7.1

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?

oAl ) B et JSB) gy
manaall g b Laa (gi il ulaliial
sl il g Aladd) caadl) aaad aie
€ puakalizall

A is the north pole B is the north pole
Al i)l & A Aadd) il s B
There isn’t enough data to determine the pole B is the south pole
QUadY) asaail 4818 cila glaa aa g3 Y B (2siadl hil) ga
2
Which of the following is equal to the St rashaliial) Jlaal) 338 g (5 glos Lt Laa 51
unit of the magnetic field strength Tesla ‘(1
()?
Ns Nm NA Nm
Cm Cs m A
3

Which of the following is/are true
regarding the magnetic field?

I. The spacing between the field lines
represent the strength of the magnetic
field

I1. The magnetic field vector is always
tangent to the field lines

II1. Magnetic field lines form closed
loops

§ rbalizal) Jlaall (3lahs Lasd s L Laa 6
Jlaal) laia 22k Jlaal) Jaghd (s ddlusal) T

ol

b gl lulaa (680 ouhalitall Jlaall daia I

Jaal

dilia Clla enhliaal) Jlaal) aghd Jsis 1T

I only \ I and I

II and I1I \

L II and III
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4

The figure below shows the magnetic field

around a bar magnet. Which of the five

labelled points(s) is the magnetic field the

strongest?

Joa (rushilinal) Jlaall sUial JS&Y) gl
Jlaall (680 Jalail Acadd) (sa ‘5‘ ‘;A .alalizal)

58 undalisall

2 | 4

| 5

| 1 and 3

S

Which of the following rows show the
correct position of the magnetic poles of
the magnet and compass?

i siua g1 Gubiliia a Gl Al gy LG G
GUadY) puda ga giana S (i (AU Jgaad)

fdla gul) g dsnwalizal)

; akadl) aladl) uladl) aadl)
sl ol | bl | eghlial) | el
“» “““‘44. Er‘ ‘4<1VV:V"" g_)\,jeﬂ ‘!’Jw‘ ?-.i#‘ #w‘
i = “ uabalizall uabalizall dla pdll Al gl
I 1 4 3 2
g4I ’ TN 1 4 2 3
4 1 3 2
4 1 2 3

6

An electron moving to the right with constant

velocity enters a region with a uniform
magnetic field B directed toward the top of
the page, as shown below. In what direction
will the electron initially be deflected?

) Ja Al de ey Oaadl) gad & ey (g 5SY)
ol slaily B aliils eudilita Jlas dihie

oL Gasa oA Jia cdadiall
TS ey L e o) g

®—>

Toward the top | Toward the bottom
of the page of the page
daduall o daial) Jiul
Into the page Out of the page
dadal) z A dadal) JiNa
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A particle with charge (q=+3.2pC) and speed
(v=520m/s), enters a uniform magnetic field of
(B=0.2T) as seen in the figure. What is the
magnitude of the magnetic force on the particle

de jus (q=+3.21C) dindy e
Lwhilita Ylaw Jad «(v=520m/s)
ot reasa 94 LS (B=0.2T) Lakiiia
dundalinal) 5 gl )aia ga La JSY)

Sasuall o 3 figall

3.2uN | 3.2uN

3.2uN | 3.2uN

1)
%g
e ——
_—
e ——
8

A proton enters with a speed of 3.0 X 10°m/s

& (3.0 X 10°m/s) 48 sy G593 Ja

into a uniform magnetic field of strength 2.5 T 98 LS (2.5 T) pliila (puuhalita Jlaa
as shown below. What is the magnitude and i L) s ga
direction of the magnetic force acting on the 5 A sl dseudalinall 3 gal) alail g )aha La
proton? fOFgud e
1.2 x10°N 1.2 x10*N 24 x10°N 2.4x102N
upward downward upward downward
N X % % =
: v ® % % x_
Proton e as -
X X % 2

9

A stationary positive charge +Q is in a

magnetic field B, which is directed toward the right
as indicated. Which of the following is true
regarding the direction of the magnetic force on Q?

Jaall (B Q+ Al A ga Adan 2 65
38 S Gl gaids ga B rliial

sladly (3lals Lad graaua b Laa g .G
Q diatl) o Loudalial) 5 gal)

—— Toward the _upwards
i dadall )
Qo ﬁah:,w =
:- dpwnward; There is no
daiiall Jau) magnetic force
8 iy
asile s gelua (ha U guali ¥ 3 Aty b G ghad 5L
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Which one of the following statements best explains
why a constant magnetic field can do no work on a

moving charged particle?

OSar Y 13l e LU &) ) Ga (g
0 adia (G gaddia

The magnetic field is conservative

Aadlasa 5 98 Jdu uhaliial) Jlaal)

The magnetic force is a velocity dependent force

hﬂ\&@h@ﬁﬂ\a@

The magnetic field is a vector, and work is a scalar quantity

g oS Jtl) Ly e S puaillitall Jlaal

The magnetic force is always perpendicular to the velocity of the particle
sl 45 o bl o Baalatia ¢ S5 Lails daudaliaal) 3 gl)

11

Consider a cathode ray tube similar to the
one shown in Figure. In this tube, a
potential difference of AV =111V
accelerates electrons horizontally (starting
essentially from rest) in an electron gun. a
constant magnetic field with magnitude

B =3.40x10"*T. The direction of the
magnetic field is upward, perpendicular to
the initial velocity of the electrons. What is
the magnitude and direction of the
acceleration of the electrons due to the
magnetic field?

(The mass of an electron is 9.11x10! kg)

JLal) B i ga g LaS 3 gALS A gl a sid)
AV = 111V 32 G alaiiudy Jar oY) 120
Gy G lpd (Al Alas) cilip ) Gilus) o
CreSad)
aliila puhilite Jlae il g S adaa alal (S 13)
e Lases ol ) 4k B =3.40-104 T 4iad
el g ¥SIN duilaiy) dgadiall ds )
il g ASIY) g€ Al Alanl) slail g j)aka Lad
S rbalial) Jlaal) LU G

(m, =9.11 X 10731kg)

Dby AU e Zaj

Sagl
P E

\.‘\‘A
\_-"rN".A‘ Oleay Glo-g)
Lawlyy Lad) by 250N Kaj
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A negatively charged particle enters perpendicularly into a region of uniform
magnetic field of strength 1.5 T at a constant speed of 7.4 X 10°m/s. It experiences
a magnetic force of 1.8 x 10*N.
Al 42 juu 9 (1.5 T) Ai g8 pliila paushilita Jlana dllala b (50 908 JS diadl) b pacea JA
(1.8 X 107°N) W j)aia dpuhalisna 3 68 Ale 353 (7.4 X 10°m/s)
v = 7.4x105m/s Ll

q—>

a. What is the direction of the magnetic force on the charge as it enters the
magnetic field?
§ rulalinal) Jlaal) Lgd i ie Dalll) o 5 Jigal) duudalizall 3 i) olad) La .

b. What is the magnitude of the charge on the particle?
Samal) diadi j)a8a La b

¢. What is the work done on the charge by the magnetic force? Explain your
answer

Aida) jud § D) o uubiliiall Jlaall Addy o3 Jod) iia b ¢
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Three particles, each with charge

q = 6.15 pC and speed v = 465 m/s, enter a
uniform magnetic field with magnitude B =
0.165 T (see the figure). What is the
magnitude and direction of the magnetic
force on each of the particles?

(g = 6.15 pC) dad Lgia J<) Cilapaun DG
Linuslalitg Yo cilis (v =465 m/s ) 4 i ¢
B=0.165T o4

JS 8 3 isal) dauudalinall 5 gil) slad) g laka La
s

14

A particle with charge ¢ is at rest when
a magnetic field is suddenly turned on.
The field points in the z-direction.
What is the direction of the net force
acting on the charged particle?

dt_yma.bwseaqgéasq‘mﬁ
z olad) & Jlaal) 5 (S g Blad udilita
SO 9adial) asall A5 Jigall (5 6l Aliasa slad) La

in the x-direction | in the y-direction

The net force is zero in the z-direction

15

In which direction does a magnetic force
act on an electron that is moving in the
positive x-direction in a magnetic field
pointing in the positive z-direction?

GIASY (B duculalinall 3 gal) S5 ola) ) (8
Sl skl Jlaa (A o gally slai) (2 &l iy
S gallz sl (b

-y +z

+y +X

alilen mllua (o Ugaui ¥
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A charged particle is moving in a constant ‘55 aBia eohblite Jlaa ga Osasdia asa & 2l
magnetic field. Which of the following donuhlinall 3 68l J ga dasaua Al &) jlad) e
statements concerning the magnetic force Sasuadl o PA | gduall
exerted on the particle is (are) true? Aol Ul ga Gl pbalinal) Jlaad) o i J:é\)
(Assume that the magnetic field is not (gaiall

parallel or antiparallel to the velocity.) )

It does no work on the particle. asad) Ao Mad Jas Y

It may increase the speed of the particle. psa) A ju (4 2 35 0B

It may change the velocity of the particle. asall Agaial) Ao pud) il 48

Jaid 48 ja Ao 0352 9 £l aneand) 355 O (S
It can act only on the particle while the particle is in motion.

It does not change the Kinetic energy of the particle. sl 45 jal) 43Ual) a3y

17
A proton moving with a speed of 4.00x105 |  slail 3 4.00x10° m/s 4 s (539 & Ak
m/s in the positive y-direction enters a 8l aa Laliiia Lt Wiaa (328 G gally
uniform magnetic field of 0.400 T i gally olad) 4 S3190.400 T
pointing in the positive x-direction. (o 8 Al dpukalinal) 5 g8l slail g lala )
Calculate the magnitude and direction of OFigu)
the force on the proton

asile s gelua (ha U guali ¥ 7 Aty b i ghad 5L
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A particle with a charge of 20.0 pC
moves along the x-axis with a speed of
50.0 m/s. It enters a magnetic field given
by B = 0.300y + 0.7002 in tesla.

x s5aal) dia) J1220.0 pC Aliad aswa & ol
5 ke Liwhalita Yo Jaad 50.0 m/s 4 p
Sdli3as: B = 0.300y + 0.7002

| aEa asad) 3 i 5al) Asulalitall 5 gal) aa o)

Determine the magnitude and the Lladl g
direction of the magnetic force on the
particle.

asile s il (e U gualii ¥ 8 il 38 i glad 5L




7.1 Permanent Magnets aila qubliia 7.1

1

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

(halinal) dl-',\.d'lk‘ghads.«.ﬁ'l ras
zaall g b Laa o) adlall Qualalinall
il quladl) g  ladd) aladl) aaad e

south pole of the magnet? ¢ ualaliall
A :
A is the north pole X B is the north pole
(Aladd) qladl) g A Fladdl Qhdl) 54 B
There isn’t enough data to determine the pole B is the south pole
GUadY) aaail 4818 cila glea aa g3 Y B (sl akadl) oa
2
Which of the following is equal to the M ratdaliiall Jiaall 335 9 (g gboas (A Laa 51
unit of the magnetic field strength Tesla | — (T
(1)? g g IT= \N/AW\ = | N'S/C‘V"‘ ¢’
Ns Nm NA Nm
Cm Cs m A
3

Which of the following is/are true
regarding the magnetic field?

I. The spacing between the field lines
represent the strength of the magnetic
field .~

II. The magnetic field vector is always
tangent to the field lines .~

II1. Magnetic field lines form closed
loops

§ bl Jlaall (3l Lasd riswa L Las
Jlaal) Jlaka daa Jlavall Jaghad (s ddlewal) ]

ohaliaal)
I bl Laa (585 ouukiliial) Jlaal) dia I
Jlamall
ddlia il ccublital) Jlaal) hagha Jsis TII

I only | I and II

11 and 111 | LI and I

pliled mlla (o U gaali ¥
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4

The figure below shows the magnetic field
around a bar magnet. Which of the five

Jon (rmbalinal) Jlaal) slia) JSEY) guda g
Jlaal) ¢ 5% Bl duadd) (e i A | Guidalizal)

labelled points(s) is the magnetic field the ¢ s 980 sl
strongest?
2 | 4 | 5 | 1and 3

-

Which of the following rows show the
correct position of the magnetic poles of

Cigiaa ) «ubiliin (a Al A gy JLA) Gy
L) s g g U o ) Jgan)

the magnet and compass? Al gal) 9 dpmuilalital)
2 aladl) aladl) k) s
e ablid] | bl | bl | ekl
N\ 22\ :sial s gisind -, ladd
22/ Casdaliiall uabliall il gull dua gl
1 ‘ ‘ - - - -
AN E I 1 4 2 3
4 1 3 2
4 1 2 3

6

An electron moving to the right with constant
velocity enters a region with a uniform
magnetic field B directed toward the top of
the page, as shown below. In what direction
will the electron initially be deflected?

o Jaa A Ao s Gaad) gad ey (09 5S))
o) olail B abiiia uhilita Jlaa dilais
_GUJiI O 58 (_Ifu ddadall
T8RSN ey G gau o) 6

Toward the top | Toward the bottom
of the page of the page
B daiall o daiall Jiui
o 1 Into the page Out of the page
Pl Ll daial) @
= et T
aSile s plua ¢ U guai Y 2 Al 30b i glad 5B
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A particle with charge (q=+3.2nC) and speed
(v=520m/s), enters a uniform magnetic field of
(B=0.2T) as seen in the figure. What is the

4 g (q=13.2pC) Loy pssn
Lauhlita Yiaa Jia ¢(v=520m/s)
o s g4 LS (B=0.2T) Lakiiia

magnitude of the magnetic force on the particle douphlinal) 3 g8l jlaia ga La JSdd)
a3 5
FEMS | S32pN— e A —
” 1 ' '
LY ’ Fa= Qv B siné
B
Vv=52o0m|S .
% =(3-2 0 -2 n(9o
B-0aT Fa=(3 )('52@( ) sin(90)
m— 690" F=332-8
EL-:LGXIO_IqC \ 8

A proton enters with a speed of 3.0 X 10°m/s o

@2 (3.0 x 105m/s) 4 juw (55908 JAN

into a uniform magnetic field of strength 2.5 T SA LS (2.5 T) piiiia gﬂﬂh‘-ﬂd Jlaa
as shown below. What is the magnitude and g L) s ga
direction of the magnetic force acting on the 3 Agall dpuidalidall 3 gl slai) g i La
protor? T~ SO Ao
1.2 x10°N 1.2x10°N 24 x]0 N Z.ZIXO'ISN
upward ~ downward u rd d ward
e ) r :
£ X x = F: (1/ \} B S0 e
P.owoxoxox L2 ~1 ?) (2-5) sin(90
P“C':?m—b . a . ';: ESEEY F; (]ék\o )(307\'0)( ) | (q..
% x -13
h F = 1.2 xlo ' M
i P e 9

as indicated. Which of the following is true
regarding the direction of the magnetic force on Q?

stationary positive-charge +Q is in a
magnetic field B; which is directed toward the right

Jaal) (2 Q+ ALl Ay ga Aiandi 2 8

98 LaS Gad) gl da o B (runkalital)

sladly (3lads Lash zaa (ol Laa (g1 .0
fQ daddl o duuubalizal) 5 gal)

—

—— Tow?rd the ,“l.]watj:.
_ — > ) right dadall )
.t 0 =il Fé» =0 Aadall (as
- downward; There is no
dadal) Jiu) magnetic force
8 gy
aSile s plua ¢ U guai Y 3 Al 30b i glad 5B
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Which one of the following statements best explains
why a constant magnetic field can do no work on a
moving charged particle? F \V

OSar Y 13lal s A0 ) jlad) (a6
s e Mk Ja ) (pralinal) Jlaall
T jada ) gamdia

The magnetic field is conservative x ddadlaa 3 g8 S pusaliiall Jlanal)

The magnetic force is a velocity dependent force
is yead) (J'b Z._u...:.LL?i.dl 5 gall Aalad

The magnetic field is a vector, and work is a scalar quantity

Aol daas Jal) Laly dgatia daaS akilinall Jlaall

P
The magnetic force B@pememﬁcularlo the velocity of the particle

Tl a8 o slad) o Baalaia ()9S Ladla daudalizal) 5 gal)

11

Consider a cathode ray tube similar to the
one shown in Figure. In this tube, a
potential difference of AV=111V
accelerates electrons horizontally (starting
essentially from rest) in an electron gun. a
constant magnetic field with magnitude

B =3.40x10"* T. The direction of the
magnetic field is upward, perpendicular to
the initial velocity of the electrons. What is
the magnitude and direction of the
acceleration of the electrons due to the
magnetic field? "

(The mass of an electron is 9.11x103! kg)

IS (B pudaga g LaS 3 giS Andil gl i)
AV = 111V (38 aladiuls Jary gl 132
fay Oa et (Agkb) dlas) cilig A Gilus) e
98l
aliiia ubalite Jlae Cilig SSIY) adaa alal (1S 13)
o Lages ol ) Aahi B =3.40-10 T s
el g SN AiaiY) Agadal) Ayl
il g ASIY) Lgni€ A1) Alaald) alai) g j)aia Lad
 radalinall Jlaall il ey

(m, =9.11 x 10731kg)

\)
Nl e My olomg!
Gy a0 by AP daj

GAN = Fm(if )

Y
{ﬁ

0= -—-E!-"
¢ m .
oV B s
m=N a=

o

Y\

a:.&(’ xo ‘q) (6 24 Xlg) (240 X|o

)

q.1\ E\o“-".‘

2
; Ay 4 a~ 3F308" Mis
f-6xlowxlll‘=J’£x?"m° UP into e page
6
\)F: 69Xl m/}
aSile s plua ¢ U guai Y 4 Al 30b i glad 5B
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A negatively charged pargcle enters perpendicularly into 3 region of uniform
magnetic field of strength”1.S T at a constant speed of 7.4 X 10°m/s. It experiences
a magnetic force of f_><_1_0__‘il‘l
Al 42 juu 9 (1.5 T) Ai g8 pliila paushilita Jlana dlala b (50 908 JS diadl) b pacea JA
(1.8 X 107°N) W j)aia dpuhalisna 3 g8 Ale 353 (7.4 X 10°m/s)

B=15T

<

a. What is the direction of the magnetic force on the charge as it enters the
magnetic field?

\

v =7.4%x10°m/s

q—>

§ oashalial) Jlaal) Ll g die Liasl) e 5 fiigal) Auculaliaall 5 gal) ola) La a

Ot}ﬁ' orf ’f’)’w P%O

b. What is the magnitude of the charge on the particle?

}%: CLVB &ih©

~1%
g = -8 %o ,—3,6x\o—' C
VP sihG CF-4 %10 (1-5) sin(qo)

Samall ddad j)M8a La b

~=
(4}

c. What is the work done on the charge by the magnetic force? Explain your
answer

Aida) jud § D) o uubiliiall Jlaall Addy o3 Jod) iia b ¢

W-o Te ijﬁc porce 1S alwﬁas pfe/?%iioJ
‘o ’H\l ’\)dod’l'z)

aSile s plua ¢y U gaai ¥ 5 dsily b i gl 518
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Three particles, each with charge
¢ = 6.15 nC and speed v = 465 m/s, enter a
uniform magnetic field with magnitude B =

(g = 6.15 pC) Aad lgia J<I Cilasan AU
Lashalizg Ylaa clds (=465 m/s ) 48 jug ¢
B=0.165T »,)a

0.165 T (see the figure). What is the JS (8 5 el dcudaliial) 5 g8l sladl g laka La

magnitude and direction of the magnetic S

force on each of the particles? S
7 2 &

150.0°

in'\'o ’I—‘}-‘LP%C/ - ¥

v

h
.7 T

Uy

B

= %

B

snd

FB{-_ QGISXIZJ_g)(thS)(O-ISB) Sih Lgo)‘:. '2361\0_4 N

FB N B ~ ~ sin(9e) < G412 xlgq-]d
& ==
Fg & r~ r Sin(150) =2-36 x\o N
3 =
\[-O 14

A particle with charge ¢ is at fgﬂ when
a magnetic field is suddenly turned on.
The field points in the z-direction.
What is the direction of the net force
acting on the charged particle?

Jiae Jadd e (g8 pudag (A b g ASiad s
Z olad) (8 Jaall il (S Slad audaliia
SO sadiall azead) BB Sigall (5 98l dduasa sladl La

FB—_:O J=eo

in the x-direction | in the y-direction

The net force is zero in the z-direction

15

In which direction does a magnetic force
acton a I'."l at is moving in the

positive x-direction in a magnetic field

pointing in the positive z-direction?

A8 (8 Anuklinal 5 ghl) 555 olat) (g (A
Sl bl Jlaa A i gallx ola) &l iy
e gallz olad) b

-y +z +y +x

H

1 xY @ +z N
"/iﬁ ..‘_ \’ ...-)‘\", ,[ b+x ® -Z - . »
aSile s gl (pa U gl Y l 6 Al gk ™ T
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A charged particle is moving in a constant | () .aliiia shliia Jlaa 8 O sadia aswa & 2l
magnetic field. Which of the following danuhlizal) 3 g8l J ga dasaua ALl ) jlad) (e
statements concerning the magnetic force Saseadl o A glual)
exerted on the particle is (are) true? de pudl Ul ga rlalital) Jlaall o oa J:,é;)
(Assume that the magnetic field is not (gaia)
parallel or antiparallel to the velocity.)
It does no work on the particle. |~ Al o Nad Jas Y
It may increase the fn]jfeg“of the particle. X ) A8 jus (a4 35 8

e, IW

It may change the veloc1ty of the particle. 1/ paall dgatiall de yud) L

_hnﬁpﬁhq!adk‘gf-mi*gdlqnyﬁolaw
It can act only on the particle while the particle is in motion. .~

It does not change the kinetic energy of the particle)/ aswall 4S jal) d8Ual) 5 Y

17
A proton moving with a speed of 4.00x10° | slail 8 4.00x10° m/s 48 jus (5552 & ol
m/s in the positive y-direction enters a 5 _)aha Laliiia Luuhalitg Yiaa Ja8 Qi gally
uniform magnetic field of 0.400 T sagally oladl A Si5a90.400 T
pointing in the positive x-direction. o 8 Jigal) dacudalinal) 3 gil) olail g j)aia il
Calculate the magnitude and direction of O
the force on the proton X
3 V= U-ooxia m[e T+ Q216 wis
T & B Bz=o-tool .

-> F:‘J
B
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A particle with a charge of 20.0 pC
moves along the x-axis with a speed of
50.0 m/s. It enters a magnetic field given
by B = 0.300y + 0.7002 in tesla.

X ssaal) Axia) J220.0 pC Adiad arwa oy
8 ldka Liwihiling Ylaa Ja28 50.0 m/s 4 e
Sdll 3aa g B = 0.300y + 0.700Z
)2 aseaad) 85 i gal) dsuadalital) 3 gill aa gf

Determine the magnitude and the Wladl g
direction of the magnetic force on the
particle.
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