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7.1 Permanent Magnets aild (ubliaa 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

o) Jaall b gha (Al e sy
el 5 s Las (ol ailall (uglalial
ot s il Mladid) ulal) ay0n e

south pole of the magnet? ¢ uplaliiall
E_; ‘,':‘.' 'D
. =
v .- ‘o
A is the north pole B is the north pole
(Aladd) aladl) g2 A (Aadd) hall) 2 B

There isn’t enough data to determine the pole

B is the south pole

a8} aaatl A8IS il gl aa 55 Y B (osial) kil o
2
Which of the following is equal to the i paahlitall Jlaall Bas g g sbow (L Laa 6
unit of the magnetic field strength Tesla - _ i)
T)? IT=IN/AmM = [N-s/C-m
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

I11. Magnetic field lines form closed
loops

€ eashalial) Jlaall lat Lad psua L Las (ol
Jlaall slafia saad Jlaal) Jaghd o ddlaall T

L pkaliaal)

b ghat Lules ()58 auhliiall Jaall 43k

LGl

Vitin i AR a2 gk, et

a1

11

1 only | I and II

11 and 111 | I, 1land I

plile s pllea e Uguali Y
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The figure below shows the magnetic field
around a bar magnet. Which of the five
labelled points(s) is the magnetic field the

Jea wehl.'ﬁ.d'l Jlaal) sliaf Jeii) a5
Sl ¢ 5% JalE3 Acadl) o (s (B, ashalinal)

o el e P o (5B pahliaa)

strongest? <« (&)

kT
g

3 | 4

‘ > ‘ 1and3

5

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

Cighia (g} cuiblite (o QAL Aua gy JOAY (g
Gad) pun ga priaaa JS G A J g2l
SAla gl g dashalinal)

k) ki) k) alai)
bl | ekl | skl | ekl
i gial el (gl el
§owkiial | | gubliadl | 2 Lagll | 2dlagl

1 4 3 2
1 4 2 3
4 1 3 2
4 1 2 3

6

An clectron 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 JA A5G e juy Gaanll gad & ety (g i)
ol ol B aliile whilita Jlaa dbhia
LU (s 8 Jie (dadial)

019 AT Qe G e sl (s (b

Toward the top | Toward the bottom
of the page of the page
y B %ﬁ/?o dadal) i Al gial
oA
e # =y Into the page Out of the page
. dadall JAN dadali g A
plile 3 prllia (ya U guali Y 2 Al b i gl 5L




7

A particle with charge (q=13.2uC) 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

Ay (q=13.2pC) Ainddy apens
Geahaliie Yiaa JAy «(v=520m/s)
ot s 38 LS (B=0.2T) Lakiiia
duvnlalin alf 5 g8l jla8a g La JSAEI)

Casadl o 5 jigall

3.2uN | 520uN 166.4uN | 332.8uN
1] qf:_l_a_p_}‘lc Vo SZQW\}S % o2

= W7 e

— ﬁ%= 2-2 % 520 xo -2 sih(qo) = 332- 8N

—

8 \ Y=\-6 xlo lq

A proton enters with a speed of 3.0 x 10°m/s 3 um Ao o (18550 AN
into a uniform magnetic field of strength 2.5 T LS (2.5 T) plitia achla Jlaa
as shown below. What is the magnitude and L) g sa
direction of the magnetic force acting on the 8 Asall 4__“...5}:1_...‘}1 5 5ill oladly laka La
proton? . o5l e

1.2 x103N 1.2 xlXN 24 x10°N 2.4 x10’!

upward downpayd upward do ard
is ,
% % % % L FE:F %UBSW\G’?
o s "rE £ ) (3 xo*) (25) st
— - -'.L_ - -0
Proton ¥ % % % # \] FB = (1‘6 Klo
X % % % -\2
Fz= \-2xlo~ N
4
i Vs

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 2 Q+ ALl 4 go dindi 28 5
5L Cpasl saidn 50 B (el

sl (31 Lo g L Laa g L
$Q diaddl o pusdaliaal) 5 gal)

Ll

(0)

- Toward the upwards
e right daiall o
—+ dadal
2 _ s .
downwards There is no
dadall Jiul magnetic force
b s
plile 3 prllia (ya U guali Y 3 Al b i ghad 3B



10

MY\ELAIJME@N] Q!Jl,\ﬂlo.ﬁggi
3 ala 0y sandia

Which one of the following statements best explains
why a constant magnetic field can do no work on a
moving charged particle?

The magnetic field is conservative Aidlaca 5 g8 Jdy pulalinall Jlanall

The magnetic force is a velocity dependent force
Aoyl Jo dunbilinall b gl adias

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

Al e J) Lady Agatie A (adalibal) Jlaall

The magnetic force is always perpendicular to the velocity of the particle
Al 48 ja sladl o Saalata <5 Laifs Apeualinal) § 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 clectron 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 9.11x107" kg)

gl Sy A8 e dege
s g

‘\\\\
\_DI,..'.I ke Ot Glegd
sl yy Ll g 2SI dopm

G4 = Lm(vfvi)
— I 2=
eIl < L x9ne (Vp-9)

VF = 694 ){[O6 VY\/S

JSAN A i ga sa LaS 36518 Andil gl 2 yid)
AV = 111Vl (38 aladiualy Jany G ¥ 108
&y G Iy () Alae) iy S Gilus] o

alilia ublite Jlaa <l g SSIY) adaa alaf ¢l 13}
e Lases ol Al B=3.40-104 T 4
(il g ST Aiaigy) Agadiall Ae paad)
il g JASIYY Lganai€ A Aldaald) oladl g lala Lad
€ bR Jlacall 55 Cpnns

(m, =9.11 x 107 31kg)

™

a =
i P Tave Mo
#TJL/_; e == GV Sin
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Q-xlo D624 1S (34o0x13

F=—1600C o nvi
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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 ofd.8 x 10-°N. B4
Mh@wj(] ST)MJSPLAMMUMJIAAM“AGAWJSWM\ db-\“e-‘“ﬁda“
fg (1.8 X 10°5N) W hika dpauilite 5 68 40l 355 (7.4 X 10°m/s)

B=15T

\

v = 7.4%x10°m/s

— G

a. What is the direction of the magnetic force on the charge as it enters the
magnetic field?
¢ salabinall Jlaall Lgd s aic Aiail) o § jigall dpcualinal) 3 6l olad) La g

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

Eg: JuB sin®
|3

q/__ FB — \- 8 X\dg >-_-\-6Xl(;‘8c-
VBsne  (F4xeD(5) sin(q9)

Samall Lind lsia L b

c. What is the work done on the charge by the magnetic force? Explain your
answer
i) ped ¢ Aald) o pulalinall Jlaall Ally 3 Jodd) jlaia La ¢

W=o
S0 Qe 9 s B N A

alile s plla (ha U guali ¥ 5 4l 5 i ghat 5L
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Three particles, each with charge

¢ = 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?

(¢ = 6.15 pC) Al Lgha JSI Gl 4535
Lashiliie Ylaa GRS (p =465 m/s ) A4S yug ¢
B=0.165T sia

JS A b Asall dsughaliaall 5 ghl) sladil g laia La

s 2

Fé: CI/\IB

-,
NV .
snd

Ff—%. = (6-15 X\°_6)(465)(0-165> sin(30) = 2-36 MEREN

Pav4

Fa, -
g

3

N
/\/

—t
[

N

7™

2in(ge) = L 32 T N

Y S'm(xso_)—;lsé K\SL‘[N

14 i

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?

Jlaa Jdil sie & glual) pudn g (B J g Adiad ppan
zo@l@d@lﬁhg&g,ibﬁg‘&&a
?0M$W1g§3ﬁyidﬂlﬂmawlu

in the x-direction | in the y-direction

The net force is zero in the z-direction

In which direction does a magnetic force
act on an electron that is moving in the

15 )
ALY (A dpuuglaliial) 5 81 535 sl ] (B
A el Jlaa (A i gallx olad) & &y

positive x-direction in a magnetic field T gallz oladf
pointing in the positive z-direction? g—
-y +z Q—y ) +X
1
- B

\Y

plile s pllea e Uguali Y

Ay i g 15
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A charged particle is moving in a constant ¢l aliile whliae Jlaa B ¢ gaidie puwa 3 el
magnetic field. Which of the following daudalinall 3 981 Jgn daaa AN < lal) (pa
statements concerning the magnetic force farual) o 4 ghual)
exerted on the particle is (are) true? Ao pull L3 ga (ud pashiliaal) Jlaal) oif (yia si8)
(Assume that the magnetic field is not "(a gaiall
parallel or antiparallel to the velocity.) )
It does no work on the particle. L asad) e ik JlEN | A
It may increase the speed of the particle. e-'{:-“ ‘&w G 3 o X

a2 \q_-_ _)
It may change the velocity of the particle. el dgatall do yud) ya% 88 17

Aash 48 o s 8 03 50 g # L) pneanl) B A5 Of oSy i

It can act only on the particle while the particle is in motion.

It does not change the kinetic energy of the particle. amall 4 al) d3Ual) a5 Y |/

17 J q,-1-6x10 iz
A proton moving with a speed of 4.00x105  sladl 4 4.00x10° m/s 4 s uJ-UJ-' & ady
m/s in the positive y-direction enters a o i T Collics Yot d-\-"ﬁ > sadly
uniform magnetic field of 0.400 T e pally oladt A 57519 0.400 T
pointing in the positive x-direction. (B 3 3l dpughilinal) 3 gl oladly i el

Calculate the magnitude and direction of RCTIN
the force on the proton @ (T'}L““S\ Z = €)

y Fg< $v B 8in®

> Fo < (1-6 16'D (oausD(o- 40")6*“("@
FQ: 256 Xlo\u‘}\] -‘_L

pSile s pllia cya U gaai Y 7 Al 3 gt 5L




18 a_

A particle with a charge of 20.0 pC
moves along the x-axis with a speed of
50.0 m/s. Tt enters a magnetic field given
by B = 0.300y + 0.7002Z in tesla.
Determine the magnitude and the
direction of the magnetic force on the
particle.

x ssaall dial L1e20,0 pC Alind ass 2y
o Mka Liuwshlis s T J32 50,0 m/s 4
Sdli3iage B = 0.300y + 0.7002
e asaad) 85 fi5all dpudaliaal) 3 581 3o o)
Wwladl g

f= % B, 2in0

FB:(Q‘O'OXIO_‘SIEO'O‘) (.O-goo) 5“-\(‘:]0)

% =20-0 o °C __
\r:50-om|e X
B:Ov&)o% x0Fo0 z N

@ FB‘:- 1 Y, Ezsing

FB = (20 -ox\gs) (50-0)(0 Fo ‘9
FB: E ¢ 1(\0-‘“k N @

sin@°)

B
3
(!3—%\' RO O®——\
%
SO +(Frie )"
Fé:&ﬂ J +: o BJ_J_ y
1 v FB +- 61 x\o N
X
-\ —f‘;\o FB
¥z soMl & B-= tam 3,“_4) L6 '

C),D_;-S'\ z L

7.

pSiles s (a Ui guul ¥

- N t} 2 g2 0

8 Al 8 L ghad 5L



7.1 Permanent Magnets aild suializa 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

salical) Jaall b gl JS) ea gy
&.\5*45\ RN L;Jg Laa ‘é\ ,e.‘i\.ﬁ‘ whw
(il abadl) g Jladd) Culal) yaal sie

south pole of the magnet? T uhlinall
A Qe B
A is the north pole B is the north pole
(Aladd) Qladll ga A (Aaddl Gldll 4 B
There isn’t enough data to determine the pole B is the south pole
QUadY) agaatl 4818 cila glaa a2 g3 Y B (2siadl aladl) sa
2
Which of the following is equal to the S pshilinall Jlaal) 83 g (g e L Laa (s
unit of the magnetic field strength Tesla (T
(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

¢ pushlinal) Jlaal) 3lats Lad s b Laa ol
Jlaall jlaBa aaad Jlaall Jaghd o ddluwal) ]

(alalidall

represent the strength of the magnetic | hghdl lulaa 058 auhliial) Jaall daia  I1
field Jad)
II. The magnetic field vector is always | 4ilia lils uohblaall Jlaall bghd Jeis  JIT
tangent to the field lines
II1. Magnetic field lines form closed
loops
I only | Iand I 11 and 111 | L Hand I
alile s il (o U guali ¥ 1 A b gl 3B




4

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

J5n (rhaliial) Jlaal) oUia) JS&) guila g
Siaall ¢ 98 8T daddl (o (g (A L uadalinal)

labelled points(s) is the magnetic field the €5 58 ulalinall
strongest?
2 | 4 | 5 1and 3

5

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

Cisha g} (bl (o QA Aa gy JSAY Cpy
ladY) puda ga e S (i (AU Jgaad)

$4la gull g dsnlalinal)

alatl) kil uadly uadl)
uﬂghl.\a..a.\\ u.u.l,)hl.\“ﬂ whl.w.d\ whm.d\
siad el sial el
1 4 3 2
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 e ey Gaanll gad & ey (g i)
o) olaily B aliiia auihilize Jlaw ddkia

.bUJ;C)*\AJA&AcM\
SO AN i ady (g olad) Lﬁ‘gﬂ

Toward the top | Toward the bottom
of the page of the page
B dadal) Lo {adal) Jiud
@ Into the page Out of the page
dadall Jak dadall g 4
aSile s mlla (e Uiguuii Y ) Ayl 38 . ghad 5LIB




7

A particle with charge (q=+3.2uC) 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

4 juu g (q=+3.2pC) dindy pasn

Gelalie Ylas Jad «(v=520m/s)
(o ase s LS (B=0.2T) Lakiiia
doudaliaal) 5 g8l )aka oA La JSAI)
Cazual) Ao 5 Agall

3.2uN | 520uN

166.4pN | 332.8uN

1]
%H
_—
EE——
e

8
A proton enters with a speed of 3.0 x 10°m/s 2 (3.0 x 10°m/s) 4 s 592 JAY
into a uniform magnetic field of strength 2.5 T LS (2.5T) aliiie uhlive Jlaa
as shown below. What is the magnitude and U geida g
direction of the magnetic force acting on the 8 Agall dydalinall 3 g8 olatly lala La
proton? fosigud e
1.2 x103N 1.2 x10°3N 24 x103N 2.4 x103N
upward downward upward downward
. X % % »n
; v X % % x_
Proton X % % x o
® % % %

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?

Jiaall (B Q+ A5l dpa ge Al aa 58
9 LS Gpaal) gad A sa B (puhilinal)
sladly (glady Lad s (o Laa (gl L Cma
0Q Al o Luahliaal) 5 5

— Toward the $u[.)wz‘1rdsi
e N s
: downwards There is no
dadal) Jiul magnetic force
58 aagi Y
alile s il (o U guali ¥ 3 4l b i gl 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?

O Y 1ALAY s A0 & jleal) (ha (o
ain e Sk Jiy o) pulalial) Jlaall
£ jaka ) gaia

The magnetic field is conservative

ABadlaa 3 g8 Jdu ubalinall Jlaall

The magnetic force is a velocity dependent force

Aoyl o Alaliaall 5 gal) At

The magnetic field is a vector, and work is a scalar quantity
gl a8 ) Loy gt e puilinal) Jlaal

The magnetic force is always perpendicular to the velocity of the particle
sl A< ja olail Ao Balatia ¢ €5 Laild Apuualiaal) 3 gil)

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)

JSAY) (B g gh LaS 3 gHLS dad] ugall a8
AV = 111V 32 @8 aladiuly Jary ¥ 122
fdg (e led (A8 Alae) cilip Sy s o

CrsSadd)
aliiia puudlive Jla cilig S adaa alaf oS 13)
S g ol M 42k B =3.40-10 T 433
(il g SIS Al Agaiall de )
el g ISV Lgaaai ) Alaald) olail g ke Lad
€ uasbalinall Jaall 505 Canny

(m, =9.11 x 10731kg)

olagl Dby AN e dej
ol o3 \ !%]
e e N
L
['

asits
Sl ple odens gyl
Ll yg Ladl b AN dojo

alile s mlla (e Uigaadi ¥

4 Ay 5 g 5L
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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.
A ey g (1.5 T) 4548 alitia (oalalite Jlaa Allaia A (53508 (S Dindd) lliw apea JAY
(1.8 x 1073N) W laka dpughalisa 3 8 dle g5 (7.4 x 10°m/s)
v = 7.4x105m/s et T

q—>

a. What is the direction of the magnetic force on the charge as it enters the
magnetic field?
¢ slabinall Jlaall Lgd s aic Aiail) o § jigall dpualinal) 3 6ill olad) La g

b. What is the magnitude of the charge on the particle?
Camall Lind jldlala b

c. What is the work done on the charge by the magnetic force? Explain your
answer
i) ped ¢ Aald) o pulalinall Jlaall Ally 3 Jodd) jlaia La ¢

alile s plla (ha U guali ¥ 5 4l 5 i ghat 5L
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Three particles, each with charge

q = 6.15 puC 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) L Lgia Js QLuuai 2 A5
Lalalitg Ylaa clds (v =465 m/s ) 48 g ¢
B=0.165T 548

S (8 5 i pal) duughaliseal) 5 gal) oladl g yfaha La
??‘-'-"’""9

Y

o~

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?

Jlae Jdili i ¢y o) g (A Jhb g Al e
z o3l B Jlaal) iU sy Blad ubilina
?QM\M\@B\;}A\ 6 44l Alasa sl 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?

03 S B Tpnlaliial) 5 ghl) 555 ol ] 3
A ahalita Jlaa A gally slad) b & oy
e gallz oladl b

-y +z

+y +x

alile s mlla (e Uigaadi ¥

6 Ay 5 g 5L




16

A charged particle is moving in a constant | (| akile ablie e B 0 gadia arn & ok
magnetic field. Which of the following dndalinal) 5 681 J g dasaia M) <) jlal) (e
statements concerning the magnetic force Saruad) o 4 gisal)
exerted on the particle is (are) true? de i U3l ga G endalial) Jlaall of (a J:‘é\)
(Assume that the magnetic field is not “(a gaiall

parallel or antiparallel to the velocity.) )

It does no work on the particle. Al e M Jas Y

It may increase the speed of the particle. ppall 48 ju (e 35 08

It may change the velocity of the particle. sl dgaiall de yud) yasi 28

.&kﬁ&hgﬁbdﬁj ¢ L) M‘@Jﬁﬂd&
It can act only on the particle while the particle is in motion.

It does not change the Kinetic energy of the particle. axsall 4 al) A8Ual) a5y

17
A proton moving with a speed of 4.00x10% | il 5 4.00x10° m/s 4 s 59 0 Ak
m/s in the positive y-direction enters a 5 _jlaka Laliiia Lisudaling Ylaa JA28 cua gally
uniform magnetic field of 0.400 T agallx sladl (A S5 0.400 T
pointing in the positive x-direction. B 8 igal) dplalial) 5 g8l sladl g e G
Calculate the magnitude and direction of Qs
the force on the proton

alile s plla (ha U guali ¥ 7 4l b i gl 5L
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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 = 0.300y + 0.7002 in tesla.

x ssaal) Aial 1220.0 pC Adiad asd & 2y
o i Luwlalida Yl Jaad 50,0 m/s 4
Sdli 3aa g B = 0.300y + 0.7002

1 o0a8a aveal) B3 A gall duphalizal) 5 6810 aa gl

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

aSile s mlla (e Uiguuii Y 8 Ayl 38 . ghad 5LIB




