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Recall that a magnetic field is represented using field lines.

Identify the properties of a magnet (A magnet always has a north pole and a south pole - A single north or south pole cannot be
4 isolated (they always come in pairs) - Opposite magnetic poles attract and like poles repel - Breaking a bar magnet in half results

in two new magnets, each with a north and a south pole).

- Recall that the Sl unit of magnetic field strength is Tesla (T).
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Consider a cathode ray tube. In this tube, a potential difference of ubsﬁgy e § (ugs | iy e |,_u) ml ilse
AV =111V accelerates electrons horizontally (starting essentially e Lo JLM by AP gdae alal ulj 13)
from rest) in an electron gun. agonal) dc ol UJ_L bagee ylef J) amzs B=3.40-107* T
. Beyond the electron gun is a constant magnetic field with .u_Lg S aslany)

magnitude B = 3.40 x 10~*T. The direction of the magnetic field is
upward, perpendicular to the initial velocity of the electrons.
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What is the magnitude of the acceleration of the electrons due to the (9.11x10*" kg ol (gAY al:s)
magnetic field? -_—
(The mass of an electron is 9.11 x 10-31 kg.) B
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Chose the correct answer for each of the following questions.

1- What is the charge of a particle moving in 0.4 T uniform magnetic
field, with speed of 4.5x10* m/s and in a circular path, if the
magnetic force that is exerted by the magnetic field on that
particle is 1.2x107 N? Ni

o
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A. 6.7x104 C
B. 5.3x10 C
C C. 3.6x10 C
D. 2.2x10" C

2- A -1.6x10"? C charged particle moving with speed of 3.6x10° m/s
in the positive x direction, enters a magnetic field 5=3%-22 T,
what is the magnetic force exert by the magnetic field on the

N charged particle? Vi, q.

,Vd\—.\d‘ o Ay cansall X saall olad) 3 3.6%10% m/s de & jalys -1.6x10712 € 4lind ¢ sadie asun
80 sl pansall o bl Jinal g ) Al 3.l L B 235-22 T (puliia

A. 1.2x10°° N, in the direction of -y axis Bx= 3T y
B. 1.2x10° N, in the direction of +y axis T
/ X - -2
C. 2.1x10° N, in the direction of +y axis O gz zl—» x
D. 2.1x10° N, in the direction of -y axis

3- A charged particle enters a uniform magnetic field as shown in the
figure, what is the direction of the magnetic force that will exert
on the particle?

aval) 3 it A Agulalinall 5 g8 olad) Lo cJSA 3 Cue b LS Laditia Lusglaling Ylae () s apusn JAy
€O sadiall

A. To the direction of +y axis
B. To the direction of -z axis
C. To the direction of +x axis
D. To the direction of -x axis
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4- A charged particle enters a uniform magnetic field as shown in the
figure, which of the following describe the motion of the particle
as it enters the magnetic field?
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A. It will conti ing in a straight |j (Z
It will continue moving ina s r'cugg\{ {ney\e =
B. It will move on a circular path in clockwise direction.

C. It will move on a circular path in anti-clockwise direction.
D. It will move a helical motion to the left direction.

5- A proton moves with a speed of 1.5x10° m/s, enters a 0.65 T
uniform magnetic field at an angle of 30.0° to the magnetic field
lines, what is the radius of the electron helical path that the

ol L 0,65 T 4iad aliiia halie Jlaa 8 30.0° 4l 3 Jas 1.5%10% m/s 4e s G550 doaky

roton will follow? (mp=1.67x10"2" kg, qp=1.6x10"C -
2P (e o i N ) q_[Cyloqu

(mp=1.67x10"?7 kg, qp=1.6x10719C) 0,55l 4Shuspas 62 (35 3lall Sasall jlad Ciaca

y

A. 4.6x10° m :;l:;lli‘(nl
B. 3.8x10°m
C. 24x10° m
D. 1.2x10°% m

6- A charged particle is moving in a uniform magnetic field as shown

/inwre, what is the type of the particle charge?

|

A. Negative @ @ X X X
B. Positive Bin )
C. Neutral e X
D. We can't determine. X X
X X
xoOoX X X
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7- A proton enters a uniform magnetic field B, the magnetic field
exerts a magnetic force makes the proton moving in a circular
path as shown in the figure, what is the direction of the magnetic
field lines?

LS o e B ool Uosd i 88 il Jaall Jhy alitie anhiline dae B G580 JAy
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A. Out of the plane of the page. O

B. Into the plane of the page.

C. To the right.

D. Upward. \/

4) Proton

<

8- A charged particle with charge of 3.2x107%C, enters a uniform
magnetic field, the charged particle follows a helical path with
radius of 2.5 m, if the perpendicular component of the charged
particle momentum is 1.6x10'2 kg.m/s, what is the magnitude of
the magnetic field? 9
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A.030T
B. 020T
C. 01

D. 007 T

9- Which of the following is an equivalent unit of Tesla?

30 s gl A0 Ban 5 iy b Laa 6

A. N.s/C.m?
B. N.C/s.m

~—C N/Am

D. N.A/C.m
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10- An electron moves with speed of 1.4x10* m/s, the electron enters
a 0.7 T uniform magnetic field as shown in the figure, what does

the magnifu% of the magnetic force exert on fhe elecfr‘onb L. €xlo

Dl Lo o JSEl A e s LASO7 T‘\S-\J-\-«L\-\Mhuahm Yise Jan, 1. 4><104 m/s 4e ul/u-\ﬁ‘ EPNA

u;)-\s-‘\l‘ o 8l Apulalinall 3 gdl)

4
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A. 2.3x105 N
B. 1.4x10"5 N
C. 5.2x10¢ N 30° B
D. 7.8x107 N (£ B

>

11- Anisolated segment of wire of length L = 4.5 m carries a current
of magnitude i = 20.0 A at an angle 6= 35.0° with respect to a
constant magnetic field with magnitude B = 6.5x10% T. What is

the magnitude and direction of the magnetic force on the wire?

sliline Qe Jashi ga ©235° 451 aiuaiy 220.0 A 432 )i b s L = 4.5 m Ledsh 4,80 dakid
Ll 35 ipal) dpuaglalianal) 3 g8 sladly laie e «B=6.5x1072 T aiad alise

A. 3.4 N, out of the page planeQ {-_B =L L B SN e
B. 3.4 N, into the page plane = N

C. 4.8N, to the right

D. 48 N, to the left

12- What is the magnetic force on a coil with radius of 0.3 m,
composed of 120 turns and carrying a current of 0.6 A, if the coil

L is placed ina umfor'm magnehc field of 0.7 T2

de 0.6 A 4ad jlias jagdd IZOmuJS.gJO3mU.Lsu.4\uL_g Sisal) dpphlizal 358l Hlate e

—

[ £0.7 T 4iad pliia usshiline Jlae (b Cilall 138 g

E—

A. 67N - n (217()
B. 51N

C. 48N F:LLB'SIV\@

D. 95N
—(-6) (V20 x2Tre- :)
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13- A square coil of 20 furns has (3.0 cm, 1.0 cm) dimensions, is placed
in a uniform 6.0 T magnetic field as shown in the figure, if a
current of 2.3 A flows in the loop, what is the torgue on the loop?

(v]

o

N L
6. Tﬂm#ﬂawhwdtvgé&u'—i;(&ocm,1.Ocm)awy|m,d20wo;5hd&ﬂ‘@fdh
bl el aall Ld 2.3 A aiad LGk e 13) (JSAN 8 i ge g LS

A. 7.2x102 N.m, into the plane of the page
B. 4.1x10"2 N.m, out of the plane of the page
6_0‘> <inl20 C. 7.2x10"2 N.m, out of the plane of the page

D. 4.1x102 N.m, into the plane of the page ; o\ \
N ©®

14- A square loop is placed is a uniform magnetic field as shown in the
figure, if a net torque is exerted on the loop that make it rotates
in the clockwise direction, what is the direction of the magnetic
field lines?

admAdlall e labnad)l Jlaadl 313 (JSAl 3 e s LS aliiia uhaling Jlae 8 dag e A3l Cining
¢ mshalinall Jlaal) slad) 5o L Aeludl (o jlie o) 5 olad) ,.muxp,“_w

. To the r‘@ (_):—‘f
B. To the left
C. Into the page

D. Out of the page

15- A coil is composed of circular loops of radius 5.0 cm and has 30 F
windings. A current Of 1.3 A flows through the coil which is placed
in a uniform magnetic field of 0.9 T, what is the maximum torque

on the coil due to the magnetic field N

L L] \-
Jae 8 25 sall Gl e 1.3 A 4828 HU5 5ey 5.0 cm Adlall jlad Caai &y il &ls 30 e 0S5 il
§ bzl Jlaall Casy Caldd) 3 i ade el laie e 00 T aiad aliiia uglalize
¥ . °
A. 0.28 Nm J L?bl_@.) e Gl —>B8=9o0

B. 0.78 N.m

5 21 T=NiASB .
~_(3(13)(Tvoo5 D=
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16- Which of the following statements about the direction magnetic
force on a charged parTiW')

\omma)ua.lu?u?,\uaea)a | dplaliaall 3 gall "uctl,)lu‘u\)ha.“ua,’gl
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B. Always in parallel to the direction of the charged particle motion.
C. Always perpendicular to the magnetic field lines and motion direction.
D. Always perpendicular to the magnetic field lines only.

A. Always in par'allel to The magnetic field lines.

17- An electron enters a 0.5 T uniform magnetic field with a speed
of 3.0x10* m/s and angle of 60° to the magnetic field lines, what
is the work done by the magnetic field on the electron?

ral \7 Q Q-_I.GXIO_I
%

v D
Jladl o shad o 60° L5305 3.0x10% m/s4e puy 0.5 T 4ind alifie Laghaline e b 05 S0 Jay
Fos A LI ol Jaall (o sl Jidl) i Lo cughlisdl  —

‘__
A. 3.5x10-15 J V\/ = O & ! J
B. 2.1x10-15 J
cl |4x1o-15 J

18- A charged particle enters a uniform magnetic field with speed
“v", if the magnitude of the magnetic field strength is doubled,
how will the speed of the charged particle change?

(=g usl

uﬁ@y&h@\d@\iﬁmwm4P.hiugu,\khudmgﬁvlcﬁsﬂ)aﬁguﬁuﬁu;daq
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A. The speed will increase.

B. The speed will decrease. LI

C. The speed will not change. ‘):;‘Cwy

D. The speed will increase at the beginning and then it will decrease.

Best regards ...
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1. Which of_the following is/are true regarding W‘ !\ &L;M w L)\ LR)\ S )

the magnetic field?

I.  The spacing between the field lines

represWength of the magnetic

il

O’{LL The magnetic field vector anys D—
3 tangent to the field lines
111 Magnetic field lines form closed loops a(_n)M O i ,\ ~

field
A. Tonly
B. TandII
C. IlandIIl

V 5L, lland 1)

2. The figure below shows the magnetic field

around a bar magnet. At which of the five
labelled point(s) is the magnetic field the

\
—w
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2. The figure below shows the magnetic field
around a bar magnet. At which of the five
labelled point(s) is the magnetic field the
strongest?

A
B. 4only
C.
D.

3. Which of the following diagrams is the correct
representation of the magnetic field around a
bar magnet?

4. A uniform magnetic field does NOT exerta
magnetic force on a charged particle if the
particle___. %
I.  moves parallel to the field
II.  moves perpendicular to the field
I isatrestyl L—

I only

1T only

11 only
Iand II only

v

I and III only

@po.w.>
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5. 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?

e—

A. Toward the top of the page

o

. Toward the bottom of the page
Vv C. Intothe page
D. Out of the page

?:I. {XIO_IYC \/
6. A proton enters with a speed of 3.0 X 105 m/
s info a uniform magnetic field of strength 2.5 T
as shown below. What is the magnitude and
direction of the magnetic force acting on the

proton?
] ®
@ B

Proton

® % % %
x %X % %

®
®
*®
3

% X %

12 % 10-13@

1.2 x 10~ 13N, downward
2.4 x 1073N, upward

O o w >

2.4 x 10~13N, downward

7. A stationary positive charge +Q is located 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?

Toward the right
downwards

upwards

oo w e

There is no magnetic force

/
Moo G LI
L?Lp\;,w




8. The force on a charged particle created by its
motion in a magnetic field is maximum at what

angle between the particle velocity and field? _ K (- -5 W g\

0 o —

45° Q:QO

90°
180°

g Asn

9. An electron which moves with a speed of
3.0 x 10* m/sQ to a uniform magnetic
field of 0.40 T experiences a force of what
magnitude?

oo W

A 0

B. 22x107%N
C. 19x107*°N
D. 48x10°N

10. A charged particle is injected into a uniform

- magnetic field such that its velocity vector is
’Zm&;,p o the magnetic field vector.

Ignoring the particle's weight, the particle will __:

A.  move in a straight line
B. follow a spiral path

C. move along a parabolic path

<)
[y
v DX_follow a circular path - -~ ==

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

A The magnetic field is conservative

B. The magnetic force is a velocity
dependent force

c. The magnetic field is a vector and work it
a scalar quantity

The magnetic force is always
v D perpendicular to the velocity of the ? l \/
particle B
~(q
9--1 dxlo -3
12. An electron is moving in a circular orbit of Y= 2mpmXx lo
radius 2 mm in a uniform 0.50 T magnetic field - \/

perpendicular to the velocity of the electron. _
WHRat 1s the speed of the electron? B = O- 5d T

v

(!
N

8 = ; ~3l
1.76 x 10°m/s = oV QXIO'$1 (91 xto )(\/)

1.92 x 10%m/s

2.15 x 108m/s 2 ¥, ( |-6 x| o_'c’) (o~5<1

2.25 x 108m/s \ = m™m /S

o o w >

13. An electron moves in a circular trajectory
with radius r in a constant magnetic field. What
is the final radius of the trajectory when the

28 magnetic field is doubled? ( l/ r oV
—_— e

r/4 2
r/2
2r

<
o 0w o>

4r

14. A charged particle is observed traveling in a 2 T—(_
circular path in a uniform magnetic field. If the 7‘

particle had been traveling twice as fast, the DAV \(_: M_
radius of the circular path would be . % g

v A twice the original radius

J



PeluulC lidu DECLL LLdVELILIE LWILT dd 1ddL, e
radius of the circular path would be .

LV

VA twice the original radius

B. four times the original radius
C. the same as the original radius
D. one-half the original radius

15. 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 __.

A.  twice the original radius
B. four times the original radius
C. the same as the original radius

v D

one-half the original radius

16. A 7.0 cm straight wire carrying a current of
4.2 Ais placed in a uniform magnetic field of
strength 4.25 T oriented at 52° to the x-axis as
shown below.

What is the magnetic force on the wire?

v A 098N
B. 175N
C. 212N
D. 216N

17. A 0.20 m long wire carries a current of 15 A
and lies perpendicular to a magnetic field. The
magnetic force on the wire is measured to be
0.060 N. What is the magnitude of the magnetic
field?

A 0.010T
N 0.020T
0.040 T

D. 0.060T

18. A wire carrying current toward the top of the
page is in a magnetic field directed into the page
as shown below. What is the direction of the
force on the wire?

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

A. Into the page
B. Top of the page

V' C. Leftofthe page
D.

Right of the page




19. A current-carrying wire is placed in a

magnetic field B as shown below. What is the

direction of the magnetic force on the wire?
I(into the page)

B
®
A, Downward
B.  Tothe left
v c.Q Tothe right

D. Upward
20. The figure be19w shows a rectangular loop in N - A _ 2y ; 2 12 x] 0_ z VV\’L
a uniform magnetic field, free to rotate about the =

axle. The loop of width 3.0 cm and length 12.0

cm carries a current of 2.0 A. The uniform™ ' -
magnetic field has a magnjtude of 1.5 x10-3 T. L= 2 A B = ( 4 S X I 0 3 T
What is the magnitude, e net torque and
N direction of rotation ? Q
Unife e —_ q o)
r\fagn ic Field) B -

_iﬂ: _E o= NiAB QNYA
7

1.1x 10-5 Nm, clockwise

1.1 x 10-5 Nm, counterclockwise

5.5 x 10-6 Nm, clockwise

o o w >

5.5 xn10-6 Nm, counterclockwise

Vgl/é coil is composed of circular loops of radius
.13 cm and has 47 windings. A current, 1.27 4,

flows through the coil, which is inside a uniform
magnetic field of magnitude 0.911 T. What is the
maximum torque on the coil due to the magnetic

field?
A 0.148Nm
B. 0.211Nm
C. 0.350Nm
Vv D. 0.450Nm

22. A current loop is oriented in three different
positions relative to a uniform magnetic field. In
position 1 the plane of the loop is perpendicular
to the field lines. In position 2 and 3 the plane of
the loop is parallel to the field as shown.

(1>( (z)/ 3) . ~ 3
Thew.‘ontheloopismaximumin_/ \\ LS)\\ _‘/—r‘/’Jj_,o (__,J\/L\ — (i)'_"-— L e ‘

A. position 1
B. position 2

Vv D positions 2 and 3




