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M [The motion of particles in clectric and magnefic
Sfields] The key containg six statemenis abowl the offeets
of elecirie and magnetic fields, Twoe of these staements
are truc and the others are false. Select the fwo Lrue
stafcrnents. Pencil across mwn cedls in row 6,

KEY for (36

he magnetic force on a positively charged particle

acts in the swme-direCtion as the magnetic ficld at the

ion of the particle.

T hl., @ lectric

same directiom as the r:!u'dl'rt Fr:ld at IE'It

position of the particle.

c e specd of a non-magnetic charged particle is
unchanged by the magnetic force doe oo s time-
imll.']‘.uxrnll::n[ magnetic feld,

Thc speed of a non-magnetie-charged particle is

l.:nl.,lm Bythe Electric Torce due 10 o lime-
cnt clectric field.

A mwing electron
It moves tion pup-::ndjcu]ar i !Ihv:' miLgnetic
Wmf

)7 | Lorentz force low] A parbiche carmyingr a positive

charge of 2.7 % 1072 C iravels horizontally at the Earth’s

equator at 1.5 % 08 ms—!, The particle travels on a

beading of 307 (ic. al an angle of 30" mecasured

clockwise from due north, a5 viewed Trom above), The

Earth's magnedic ficld at the equator has magnitude 4.1

= 105 T and, of course, points horizontally and to the

mowth, Caleulate the magnimwde and direction of the

magnetic force on the particle due to the Barh's

magretic field, Pencil across one cell in row 7,

EEY for Q7

A B3 = 0%, horizontally, 307 east of worth

. hoerzoatally, &0F west of north
8.3 10-% N, upwards

D 8.3 % 0% N, downwards

E  1.4%10°5 N, borizontally, 3" zast of north

F 14 % 102 M, horizontally, 607 west of north

G 1A w0 105, vertically upwards

H 1.4% 1079 N, vertically downwards

8 [Magnetic force on charged parficles| Figure 32
in Uit 10 is a photograph of the racks of charged
particles in i bubble chamber. Suppose that the particle

7= fo/ﬁ} E

on the right-hand side, spiralling anticlockwize, 15 2
positron of charge 1.6 = 107" C moving in the plane of
the page, with a magnetic ficld of magnitude 02T
applied infe the plane of the page. Assuming that the
photograph has been magnificd by a facior of 1), take
msurements from the photo o estirmate the magnibucds
of the momentum of the positron immediately after i
has been ereated. Choose the option from the key that 15
closest 1o your estimate, Pencil across one cell in monw B,

EEY tor (8

A S e I kg ms—!
B 7= kpms!
C 3= kpmz!

D ax 0 2kgms!
E 3x I TEkgms!
F 2x10%kgms!

0 [ Magneric feld dwe to o current] Two long
straight parallel wires A and B are fixed s distance
A0 cm apart. Wire A carries a stesdy corrent of 3004
andd wire B carmies a sieady current of 90 A these
currents are m the same direction. A third current-
carrying wire C is placed between A and B, with all
three wires in the same plane, Where must wire C be
placed in omder tor the total magnetic Dorce on it doue o
the other two wires o be zero? Select one option from
the key, Penctl across one cell i roee 1,

KEY for 09
A dem Trom wire A, 36 cm from wire B
B 3o froo wire A, 4 cm eam ware B

-!'Et-:] 10 em from wire A, 30cm from sane [
I Abem from wire Al 10cm from wine B
E  16cm from wire A, 24 om from sane B
F 24 coo fromy wire AL ldem from wine B
G 2em from wire A, 20cm from whire B

M [Thermpaon's eln, experiment] A phyzicist observes
that & proton beam ravelling in o homeonal direction is
undelected when it passes through a region where there
154 vertial ehectne Debd of msgeaimode 100 V! and 2
horizontal magnetic field of magnitade 3.0 »x 10-3T
perpendicular o the direction of the beam. Before
entering the region, the protons have been accelerated
from rest by a potential difference. Cualculate the
magnitude of this pofential difference and select the
option from the key that 15 closest (o your answer, {You
may ignore any cifects due o gravity.) Pencil scross ome
el i oeowe 100,

KEY for (10

A 02V @}:smv
B 54V F 1160V
C oS0V G 20V
D 220%

PART C
The gueestiony in iy part of e assigamen? corcern
L 11,

Q11 [Faraday's faw| An ohmic circolar loop of radius
.8 em oand resistance 1288 15 placed i a magnets Gekd
B whose direciion s at 90 io the planc of the loop and
whose magnilude 'i‘-: given by B =1 T owhere the
constant © 15 15 Ts~ % Caleulae the magnitude of the

g - *

II ': . !

Y o '

currend i the loop an e ¢ =4 % and sebect from the key
the option that is closest (o your answer. Pencil across
et el im rowe 112

KEY for Q11
A 10°7A E DA
.{'_B:I 10-1 A FOIFA
C 107'A G IFA
D 1A
o rF. .|- - 1 .—\_\Ih
T (Y | T = 1
t [ 7
L S
- i e
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