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L1353 — Wlorksheet — YNotor Lffect on a FPoint Charge

Hand Rules #1 & #2
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Motor Effect (Hand Rule #3)
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Lextbook Qe tion S

Pg 601 #3: An electron and a proton, both with the same perpendicular velocity, enter a region with a
uniform external magnetic field. What can you state about the deflections of both particles?

Electon = e W o dedesenine digective of facce / defteckion.
froton = % cihtdrend cole.

Pg 601 #4: Describe the key differences in how magnetic and electric fields affect a moving charged
particle.
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Pg 601 #6a: A proton with a speed of 2.00 x 10° m/s enters an external magnetic field of magnitude
0.200T. Calculate the magnitude of the deflecting force if the proton enters perpendicular to the
magnetic field.

Vi F 2.60=10" % )dm, T 9V ,gl
] %] s 0.200 T : (;,(,o,qo"”c)Cz,OOonS"Y$XQ,2ob “t‘)
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Pg 601 #7: A 0.020g metal ball with a charge of -3.0puC is thrown horizontally along Earth’s equator. How
fast must the ball be thrown so that it maintains the same height, during tis motion tangential to Earth’s
surface, if the magnitude of Earth’s magnetic field is 5.0 x 10> T?
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Diploma Worksheet Questions — Motor Effect (Basic Definitions)

Q257: The force experienced by a charged particle moving in a magnetic field is independent of

-—
Its mass )rm’ ALY 12|
b. Itscharge
c. Its velocity
d. The magnetic field strength

Q260: The charged particles in the Van Allen radiation belts most probably have been trapped there by

a. An electric field
@ A maghnetic field

c. Ascalar light field

d. A gravitational field

Q271: A magnetic field exerts no force on

a. A magnet ’):’m/ = Q\L& /5/
b. Aniron bar o W 55, heo 'fm': ¢

c. An electric current
(@ A stationary electric charge

Diploma Wdfkﬁhéei _Q@eﬁfidns — Motor Effect (Mq_yirig Point Charge)

Q273: A particle experiences a deflecting force of 2.5 x 10 N as it passes perpendicularly across a
magnetic field of strength 0.050 T. If the particle has a charge of 8.0 x 10™* C, its speed is

: ;gx ig: m;s Fon = 9v 2

. L X m/s )

® 6.2x107 m/s 25%0°% = (8.0:0™1)v (0.05)
d. 1.6x10"m/s J 2 0-0625%

= 625 Xlo’z m(s
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Use the following information to answer Q275:

A Beam of Electrons Travels Through a Magnetic Field

|~ |
L B
— I cathqde rgy beam

\, i

I S l cathode ray tube
I

<y

Q275: The cathode rays are deflected 3
)\S =

a. Toward$S
b. Toward N F ®
¢. Into the page
Outofthe page '
13

Q277: If a proton moves perpendicularly across a magnetic field of strength 2.0 x 10 T at a speed of
5.0 x 10° m/s, it would experience a force of

a. 1.7x10%N Fen = 9vB .
b. 1.7x10%°N - (166%0")(5 .0x04)(2.0x10™%)
.14 s
© 16x10"N = 1.60x0"" N

d. 1.6x102N
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Use the following information to answer Q282:

A Cathode-Ray Tube in an BExternal Magnetic Field

.-1 {+ magnetic field B
L
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Q282: The particles in the cathode-ray tube will be deflected in the direction

a. Into the page N
Out of the page ‘\_\\7 — Y
¢. Toward the top of the page E" [0
d. Toward the bottom of the page

Use the following information to answer Q283: L B

N

N

This diagram shows the directions of motion of four charged particles in a
magnetic field.

Q283: The magnetic field will deflect the particles labelled

o o o
c. 2and4 JU PRV S (YpﬂM‘P\C Arelet

d. 4and3 by | o0 2.
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Use the following information to answer Q286:

Charge in a Magnetic Field

N

A negative charge moves through a magnetic field.

Q286: The charge will be deflected

a. Toward the left side of the page
b. Toward the right side of the page
c. Out of the page

Into the page

Use the following information to answer Q288:

Alpha Particles in Magnetic Fields

A horizontal beam of alpha particles is projected perpendicularly between a pair
M D EEEEEmay ¢ o S
of magnetic poles. Psirive. cherge  oNgens RGHT head rule!

Q288: The ions will be deflected

a. Upward

@ Downward
¢. Toward the north pole
d. Toward the south pole
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Use the following information to answer Q295:

Moving electrons can be deflected by electric fields, gravitational fields, and
magnetic fields. One electron is allowed to enter each type of field, as shown

below.
OO ©
- ® Represents field out of surface
A A Field 1 .
- X Represents field into surface
e T Eleckec
\ p——

Field 2

Hyre D

Field 3

C\ra-v;‘\’a\’wn&'

Q295: If the electron is deflected downward in each field, then field 1, field 2, and field 3 are,
respectively,

Electric, magnetic, and gravitational
b. Gravitational, magnetic, and electric
¢. Magnetic, gravitational, and electric
d. Magnetic, electric, and gravitational
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Q296: The path followed by a moving proton in an external magnetic field is shown in
e

) Positive C‘\aje s0 RoHT heed role.
vertically down

£
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Cumulative Review from Previous Units ' 7

Use the following information to answer Q1:

A proton is placed between two parallel plates.

5.00cm

Q1: The impulse imparted to the proton is a.b x 10 Ns, where @, b,c,anddare___,__ ,  ,and ___

(Record your four digit answer in the Numerical Response boxes below)

113]2]2

EAs1 Opnow
———

AV: zeny? ,
(16ox0™)(30) > $(18Fx1072 )y ™

V& 5,%48,5062,994.01
NV 35,818, 8828328
P:fﬂ\l

- (1.63%107 )75, 818.8828329)

s 1. 2661%— %D 2

2 )23 %0722 1%

Fat =caaVv
Fat = 123072 g
Fat ~ /..3v<(o’"'1~(s

0.05: (o)t + 2 (5-7Y85x10'°)t?
1% = 1, 739583 xin7"?
£ 1.3189..x107%
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Fat (q,\soxao"’,\/)(l.sngq...x I0-65>
Fat = ).266.-.x107%% pls
Fat: 1.3x0 %% Als
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