Solutions
Multiple Choice
Example 1l 2009 Question 5, 86%

Use F = Bqv

S F=24%x10%%1.6x10"° x 8.4 x 10’
=32x 10N

.. C  (ANS)

Example 2 2009 Question 6, 79%
mv mv

UseBg= T togetr= Bd
9.1 x 10°%'x 8.4 x 10’
S r=24x10"x16 x10" . y=20m.

~ D (ANS)

Example 3 2009 Question 7, 51%
Use Hand rule: Force in direction B, Current: backwards as electrons are negative.
. D (ANS)

Example 4 2008 Question 1, 76%
First find the energy the electron gains as it passes through the potential difference of 5000 V.
E=Vq
E =5000 x 1.6 x 10*°
E=8.0x107"%]
The energy gained by the electron is in the form of kinetic energy.
To find the speed of the electrons use:

1
Ex = 2 mv?

L

5. 80x10%=2 x91x103% x?
S Vv=42x10"ms?
. B (ANS)

Example5 2008 Question 2, 88%
Use F=evB

F=1.6x107%x4.00x 10" x 7.60 x 10*
o F=4.86x10"

- C (ANS)



Example 6 2008 Question 3, 82%
_mv

Use €B

(= 9.1x10*x4.00x10’
1.6x10™"°x7.60x10™

S r=030m

- A (ANS)

Example 7 2005 Question 8, 47%

You need to use the right hand slap rule for this. The electrons are moving to the right, so you
thumb needs to point to the left (electrons are negative, thumb is positive current). The deflection
is down so your palm must face down the page. Your fingers should now be pointing into the
page, thus the magnetic field would be into the page, from Y to Z.

.. C  (ANS)

Example 8 2005 Question 1, 83%

Using the right hand rule, the hand is opened flat and the fingers are aligned with the magnetic
field. The thumb is pointed in the direction of current flow and the palm is now facing the
direction of the force.

In this case current (thumb) is up, the field from the magnet (going from N to S is into the page
(at point P) so the force is in direction D.

. D (ANS)
You need to be careful and make sure that you use your right hand and that you get all the
directions correct.

Example 9 2004 Pilot Question 5, 40%

Use the right hand slap rule. The electrons are moving to the right, so your thumb points to the
left (electrons are negative, thumb is positive current). The magnetic field is down the page (N to
S) so your fingers should face down the page. Your palm should now be facing out of the page.
Look at the diagram to the right of the picture and see that out of the page means the electrons
are deflected to the right.

. B (ANS)

Example 10 2000 Question 2,



N
=\
HE@ >
oA (ANS)

Example 11 1967 Question 103, 79%
1
Use WD = qV = 2 mv?

2qV
L= mo
e
sLy= v m
oA (ANS)

Example 12 1967 Question 104, 72%
The distance that it will fall is given by

1
Y = Uverticait + 2 th
where Uvertical = 0.
To find ‘t’, consider the horizontal motion.

X
Useu=t
X
Lt=u
2
5
.-,y:0+% xgx\U
LS
Sy = 2U2
- E (ANS)
Example 13 1967 Question 105, 49%

9 [2av
Ify= 20> andv=\ M  when we combine these two we get



_9
%)
y= M /. Rearranging gives
4qVy
2= 9m
On substitution of V = 10 V and y ~ 1 cm, we get
4x1.6x10™"° x10x1.0x107?
x2 = 9.8x9.1x107%*
X2 =72x%10°
- x=85000m
. 85 km
-. D (ANS)

Example 14 1967 Question 106, 56%
The deflection is due to the acceleration, not the force.
~. D (ANS)

Extended response

Example 15 2008 Question 2, 90%

Using the right hand rule, the hand is opened flat and the fingers are aligned with the magnetic
field. The thumb is pointed in the direction of current flow and the palm is now facing the
direction of the force.

Use the right — hand slap rule and you will see that the direction of the current is from Ato B
. AB (ANS)

Example 16 2008 Question 3, 85%

It was important to see that the length of wire in the magnetic field was 40 cm or 0.4 m from the
diagram.

F=BIL

=2.0x107%x5.0x 0.4

=4.0x10° N (ANS)

Example 17 2007 Question 2, 65%

The amount of energy supplied to an electron as it passes through the potential difference can be

found by using E = VQ. Since this energy is going to be the kinetic energy and the charge on an
1

electron is e (1.60x1071°) we can write: eV = 2 my2
1
- 1.6%x1019%2000= 2 x9.11 x 103 x \?
o V2 =7.025 % 10*
. V=2.65%10" ms? (ANS)

Example 18 2007 Question 3, 65%



To find the radius you need to use the following equation:
mv

r=—

eB
_9.1x103x5.0x10°
r= -19 -4
. 1.6x10"7x1.2x10
5. r=024m (ANS)

Example 19 2007 Question 5, 67%
Use: F=evB

- F=1.6x103% x 2500 x 0.5

. F=20x10% Ndown (ANS)
To find the direction of the force you need to use the right hand slap rule. Be careful, the
electrons are moving from left to right, so the conventional current flows from right to left
(Thumb points to the left). The magnetic field is into the page (fingers point into the page).
Therefore the force is downward (the palm is down).

Example 20 2007 Question 3, 80%

Use F = nBIl,

Wheren=1,B=4.0x10° T, 1 =2000.0 A, and L = 20 m.

- F=1x4.0x%x10°x 2000 x 20

~. F=16 N. (ANS)

The field is in the N direction, the current is to the left, hence the force is UP. (ANS)

Example 21 2006 Question 2, 60%
cd is parallel to the field, B.
~experiences no magnetic force.

~. ON (ANS)

Example 22 2006 Question 3, 60%
bc is perpendicular to the field, B
Therefore force is given by

F=BIL

=2.0x1072 x 5.0 x 0.020

=2.0x10° N, direction Q. (ANS)

Example 23 2006 Question 7, 58%

The electrons have 5 keV of energy.

Convert the eV’s into joules, by multiplying by 1.6 x 101°
-. E=5000 x 1.6 x 10%°

- E=8x107%)
1
Use Ex = 2 mv2 to find the velocity.
1

8x10%= 2 x 9.1 x 10 x \2



V2 =1.76 x 10%
s Vv=4.2x10"ms? (ANS)

Example 24 2006 Question 8, 58%
From the stem of the question you get
B=17T,r=7m,q=16x10%C
Use

5=V
rq

.. mv =Brq

Lmv=17x7x16x10%

L p=19x10"8kgms? (ANS)



Example 25 2005 Question 2, 62%

B:m

The magnetic field can be calculated by using rq
Where mv=1.2x10%®kgms? r=77m,
q=16 103 C
1.2x10718
7.7%1.6x10719

- B=0.97T (ANS)

Example 26 2005 Question 7, 49%
Energy given to the electrons = 8.0 x 10716 J the charge on an electron is 1.6 x 10° C. Using E =

V:E

Vq, we get q
Ve 8.0x101°

- 1.6x10™°

. V =5000 V(ANS)

Example 27 2004 Pilot Question 6, 55%
Convert 10 keV to Joules by multiplying by 1.6 x 10°°,
The electrons have 1.6 x 101° J of kinetic energy.
B =imv2
Using 2
1.6x10715 = 1x9.1x103 x 2
: 2

- V2 =3.516 x 10°
. V=5093x 10" ms? (ANS)

Example 28 2004 Pilot Question 7, 55%
Usev=5.93x10"ms?, m=9.1x 103 kg,
q=16x10¥C,B=20T

g="v

Rearranging rq
_mv
Bq

2 9.1x 1031 x5.93x10’
- 2.0x1.6x10™"°
s r=17x10" (ANS)
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SECTION A - Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.

A correct answer scores 1; an incorrect answer scores ().

Marks will not be deducted for incorrect answers,

No marks will be given if more than one answer 1s completed for any question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the value of gto be 9.8 ms 2

\/ Question 1

Engineers are measuring the force due to Earth’s magnetic field on the supply wire of a railway line, The
wire runs east-west and carries a current of 2000 A Earth’s magnetic field is horizontal and due north at the
place where measurements are taken.

The engineers measure the force on a 10 m length of the wire to be 1.0 N.
Which one of the following best gives the strength of Earth’s magnetic field at this point?
A 20xI0FYT

(B) 50x10°T F- 5_“/
C

5.0%104T o] _X[O--ST
D. 200T B==— - = 2
[ 2000¢/0
Question 2
Data
mass of Mercury 334 x 10% kg
radius of Mercury 244 x 10°m

universal gravitational constant, G | 6.67 x 10-11 N m2 kg2

The gravitational field strength at the surface of Mercury is close to
A. 9.00 x 106 N kg'!

B. 9.81Nkg!

C. 3.74N kgl

D. 3.74x102Nkg!

SECTION A — continued
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\/ Question 3 (6 marks)
A uniform electric field accelerates protons from rest to a speed of 5.00 x 107"ms™

Data
mass of proton 1.67 x 10 %" kg
charge on proton +1.60 x 1071°C

a.

The protons then pass into a region of uniform magnetic field that is at right angles to their
velocity. They are bent into a circular path.

Explain why the path 1s circular in shape. 3 marks

As ve/ocnfy s at r&q/d avtdtfle to the 4;910/ the 1fafc£’ (s

at nc;Al‘ audle to the veleeity, Mcwmfw/z of the force
d

resains Constant. Constant force al risht Czu?/f

o the veloeity resalts iucirewlar wotiod

The strength of the uniform magnetic field is 500 mT.

Calculate the magnitude of the magnetic force on the protons. 3 marks

F=quUh
= ngzexm "7 xsxi0”

-lZ

Y. ox</0

SECTION B - continued
TURN OVER
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Use the following information to answer Questions 2 and 3.

| A powerling carries a current of 1000 A DC in the direction east to west. At the point of measurement,
Earth’s magnetic field is horizontally north and its strengthis 5.0 x 105 T
|

Which one of the following best gives the direction of the electromagnetic force on the powerline?
A. horizontally west

B. horizontally north ,e H S I / g

C. vertically upwards
vertically downwards

[ \/ Question 2

\/ Question 3

The magnitude of the force on each metre of the powerline is best given by
A, 350x10° N - -
B. 50x102 N /‘35_/(1

50x 102N i )

. = S < Aovox
D. 50x10°N 2
-3 xlD

Question 4

The gravitational field strength at the surface of Mars is 3.7 N kg™

Which one of the following is closest to the change in gravitational potential energy when a 10 kg mass falls
from 2.0 m above Mars’s surface to Mars’s surface?

A, 37)
B 747
C. 373
D. 747

Use the following information to answer Questions 5 and 6.

A light globe operates at 12 Vs AC that is supplied by a 240 V to 12 V transformer connected to a
240 Vy, ;o mains supply.

Question 5

In the transformer, the ratio of turns in the primary (input) to turns in the secondary (output) is
A, 20:1

B. 1.20

C. 281

D. 1.28

’ Question 6
: If the light globe is to be operated using a battery instead of the mains supply, what voltage should the
J battety have for the light globe to operate correctly?

A. 12V

! B. 17V

( C. 85V
D. 60V

| SECTION A - continued
? TURN OVER
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SECTION B

Instructions for Section B

Answer all questions in the spaces provided. Writc using blue or black pen.

Where an answer box is provided, write your final answer in the box.

If an answer box has a unit printed in it, give your answer in that unit.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn 0 scale.

Take the value of gto be 9.8 m 2.

Question 1 (7 marks)

Electrons are accelerated from rest between two plates that are 50 ¢cm apart, as shown in Figure 1.
The electrons emerge from the second plate at a speed, v, of 4.2 x 107ms™.

Ignore relativistic effects.

Data
mass of electron 9.1x 103 kg
charge on electron 1.6 x107¥C
magnetic field of

strength B=5.0x102T

X X X X X

.. - X X X X X

clectron| T oW 1: _‘_f‘f_’i_l_o__‘_“_f‘___x X X X X

source X X X X X

X X X X X

X X X X X

Figure 1

a. Calculate the voltage between the two plates. Show your working.

3 marks

SECTION B — Question 1 — continued
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The electrons enter a region of uniform magnetic field of strength B=5.0 x 102 T that is at right
angles to their path.

v b Calculate the magnitude of the force on each electron. Show your working. 2 marks

F - 421/5
téw [ 6X10° 7,(5)(/9 MZX/O
3.¢xp7!>

11

1q

S ‘fx/oyls

\/ ¢.  Will the path of the electrons in this region of uniform magnetic ficld be a straight line, part of
a parabola or part of a circle? Give a reason for your answer, 2 marks

Path will o ,Ozz/'z‘ ef a eircle As force
[emays coaé.?‘auﬁ/ Qmo/ at Fis /“ryfz/{f wa,?/-é
to Fhe zfz(ocr{y (t will be eircular M&?‘f oA

SECTION B - continued
TURN QOVER
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SECTION B

Instructions for Section B
Answer all questions in the spaces provided. Write using blue or black pen.

Whete an answer box is provided, write your final answer in the box.

| 1f an answer box has a unit printed in it, give your answer in that unit.

; In questions where more than one mark is available, appropriate working must be shown.
i Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the value of gto be 9.8 m s

|

l
s\/ Question 1 (3 marks) /

? A particle of mass m and charge ¢ travelling at velocity v enters a uniform magnetic field B, as shown in
| Figure 1.

% X X X
[
, X XB X
Q-=mmmmmne- L S,
particle s

X
X
X

Figure 1

a. Isthe charge g positive or negative? Give a reason for your answer. 4’ 9’ £

Naga%:’u@T Bx V
RHS rule J;_,C—?

b. Explain why the path of the particle is an arc of a circle while the particle is in the magnetic field.

Magnitucle ef Lip tore i  coustand auel [t

. 7 ) i d .
which results in a cireular wmotio4.

1 mark

10 %

2 marks

will be alwaye a/ﬁze FiohT augle to tho Velocily

" SECTION B — continued




% Use the following information to answer Questions 3and 4.

g SR EE T

A positron with a velocity of 1.4 x 106 m s! is injected into a uniform magnetic field of 4.0 1072 T, directed into
the page, as shown in the diagram below. It moves in a vacuum in a semicircle of radius 7. The mass of the positron is
9.1 x 1073! kg and the charge on the positron is 1.6 x 10719 C. Ignore relativistic effects.

X
X
X

L(XX
X X X/ X X X

N

A

X
X
X
X
X

N

N
\

W
X X X X XX X X X
X X X X X X\

X X X X X X,

X X X

‘ v=14x10ms!

XX XXXXXXXXXXX

Question 3 6 & /.
Which one of the following best gives the speed of the positron as it exits the magnetic field?

A. Oms™!
B. much less than 1.4 x 108 ms™! FOI‘G@ ES a/u)a}/S a/.(l “fld‘ CL%ZQ

1.4x10°ms™ . . i @& l
CED greater than 1.4 x 10°m s™! .60 'fl\.@ \/¢€0le>/ so MQJ‘L lfbt@/ JC |
te velocity ttay codstant |

Question 4 587/

The speed of the positron is changed to 7.0 x 10°msL a
Which one of the following best gives the value of the radius 7 for this speed? i

| £ v |
A ~ - g—- vl twice
% .4 2
2 ry fwew

4 [

SECTYGIGA - continue(i
TURN OVER
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Question 3 (6 marks)

Electron microscopes use a high-precision electron velocity selector consisting of an electric field, E,
perpendicular to a magnetic field, B.

Electrons travelling at the required velocity, vy, exit the aperture at point Y, while electrons travelling slower
or faster than the required velocity, vy, hit the aperture plate, as shown in Figure 2.

® ® ® ® ® ® l aperture plate

NI |
oo elelela|:
electron @ — -4-f===""1 SRt e ik s s M Li-- Y aperture
e ||o®rel8|
®lelelee|ey] .
| §-® ®_®—®—®—®—E aperture plate

Figure 2

a.  Show that the velocity of an electron that travels straight through the aperture to point Y is given by

E
Vo= 5 1 mark
= . : ~ /.
Fmaqne-{ic = F ctectrce 4 \j..b" T £ 76
d | A E [4
Vo = .
7
b. Calculate the magnitude of the velocity, v, of an electron that travels straight through the aperture to
point Y if E= 500 kV m~! and B = 0.25 T. Show your working. 2 marks
v = See (9> 75U
° = &> ﬁ
6
% 2 X[0 ms

~ " SECTION B — Question 3 — continued
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c. i. At which of the points — X, Y or Z — in Figure 2 could electrons travelling faster than v arrive? 1 mark

4oz |
i vt —o mewﬁc T —= Fdewy T

ii. Explain your answer to part c.i. 2 marks

Fo = coast Fu > Fe

- - A “SECTION B — continued
TURN OVER
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SECTION A — Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.

A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the value of g to be 9.8 m s2.

Question 1

A wire carrying a current, 7, of 6.0 A passes through a magnetic field, B, of strength 1.4 x 10 T, as shown
below. The magnetic field is exactly 1.0 m wide.

B=14x10>T
i g
i > 1=60A
i ! »
5 >
| >
e g
1.0m
The magnitude of the force on the wire is closest to
/A\l ON - o) e - -~
& O -n® FzRT( sia@ =¢
B. 23x106N H=0 F=o1L0 >
C. 84x10°N
D. 43x10°N

SECTION A — continued
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Question 2 (8 marks)

An electron is accelerated from rest by a potential difference of V. It emerges at a speed of
2.0 x 107 m s7! into a magnetic field, B, of strength 2.5 x 1073 T and follows a circular arc,
as shown in Figure 2.

v, ©..© ©
4o > \‘
. OO0
source
B=25x103T
Figure 2
a.  Calculate the value of the accelerating voltage, V,,. Show your working. 3 marks

9g\/z5 mV°
)

2] e
\[o Tlxte™" 2507/

Xt 6xto="'"7

{'/ kv

b. Explain why the path of the electron in the magnetic field follows a circular arc. 2 marks

Mcfayﬁéf/? ;FU/‘CZ oy ‘L/‘/;é @ZzaffOM LE aéu/a%& a?t C4He
/’cy‘c,/uf Clb/yf//g to their U@/oc’[lz/y aul coustuwl (u Maaym'/qc/e.

c¢.  Calculate the radius of the path travelled by the electron. Show your working,. 3 marks
_ My’ My
{ 'p o)

SECTION B — continued
TURN OVER



1 2021 PHYSICS EXAM

SECTION B

Instructions for Section B
Answer all questions in the spaces provided.
Where an answer box is provided. write your final answer in the box.
If an answer box has a unit printed in it, give your answer in that unit.
In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.
Take the value of g to be 9.8 m s2.

Question 1 (3 marks)

Two identical bar magnets of the same magnetic field strength are arranged at right angles to each other and
at the same distance from point P, as shown in Figure 1.

Figure 1
397

1 mark

a. At point P on Figure 1, draw an arrow indicating the direction of the combined magnetic field of the
two bar magnets.

b.  Calculate the magnitude of the combined magnetic field strength of the two bar magnets if each bar
magnet has a magnetic field strength of 10.0 mT at point P. 2 marks

B:=Vo.0ileo.0/% =06 014 327,

o w

SECTION B — continued
TURN OVER
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Question 2 (4 marks) '

A schematic side view of one design of an audio loudspeaker is shown in Figure 2. It uses a current carrying
coil that interacts with permanent magnets to create sound by moving a cone in and out.

central pole
O coil
\ N ring pole
AV
current
Figure 2

Figure 3 shows a schematic view of the loudspeaker from the position of the eye shown in Figure 2. The
direction of the current is clockwise, as shown.

current carrying coil
ring pole

N
N central pole
Figure 3
7137,
a.  Draw four magnetic field lines on Figure 3, showing the direction of each field line using an arrow. 1 mark

SECTION B — Question 2 — continued
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Which one of the following gives the direction of the force acting on the current carrying coil shown

in Figure 3? I mark
/

A, left B. right el

C. up the page D. down the page =

E. into the page F.  out of the page

! F i Use RHSp

The current carrying coil has a radius of 5.0 cm and 20 turns-of wire, and it carries a clockwise current

() of 2.0 A. Its magnetic field strength (B) is 200 mT.

Calculate the magnitude of the force, F, acting on the current carrying coil. Show your working. 2 marks

F:n@—L T20x02%x2 X 2 Fxo 05 23/

= 2.5-/l/

ES

'SECTION B — continued
TURN OVER
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Question 5 (9 marks)

Figure 5 shows a stationary electron (¢7) in a uniform magnetic field between two parallel plates. The plates
are separated by a distance of 6.0 x 107> m, and they are connected to a 200 V power supply and a switch.
Initially, the plates are uncharged. Assume that gravitational effects on the electron are negligible.

magnetic field N
L
\ ° i . e e e e é +200 V
soe s € e - ¢ 160x107m
L] e ° e L] L] ° ; K
o)
Figure 5

a.  Explain why the magnetic field does not exert a force on the electron. Justify your answer with an
appropriate formula. 2 marks

F=z9ulb 33
| /4
v0 so F=0

SECTION B - Question 5 — continued
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The switch is now closed.

b.  Determine the magnitude and the direction of any electric force now acting on the electron. Show your
working. - 3 marks

- - E o e 30/
FJ;,/_ a/

A=l7

I ]
f.S“.&X/OdS N| | Direction Dowp, |

]

¢. Ravi and Mia discuss what they think will happen regarding the size and the direction of the magnetic
force on the electron after the switch is closed.

Ravi says that there will be a magnetic force of constant magnitude, but it will be continually changing
direction.

Mia says that there will be a constantly increasing magnetic force, but it will always be acting in the
same direction.

Evaluate these two statements, giving clear reasons for your answer. 4 marks

_ Ravi (s correct about céanﬂge tu &lire etiou 7%
wl Wrpus about coustant maouitecls.
M/@CZ( abowt cucreasiug It{aqk/’zzu&/é @ uol!
Wroug aboul pof ﬁéago/ucy o/,r/ecz‘fow
_EMM#M&/ of eloetroun wrdd

caACreqsp. f = ?Uﬁ S [ will éé (HNC)eal)us |
Force s perﬂwf@//cu(ae/’ ‘o Jeloer £y, as e&?‘r&«j

detloct a/:reaz‘ oN_ _©f Lo/&d chaugiug.
B : 7 7

~ SECTION B - continued
TURN OVER
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SECTION A — Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.

A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the value of g to be 9.8 m s2.

Question 1
Two parallel plates that are 10 mm apart have a potential difference of 5.0 kV between them.

Which one of the following best gives the strength of the electric field between the plates?
A, 50x107"Vm™

. 0
B. 50x10'Vm F = Vv . poe
C. 50%x102Vm ol 0.01
@ 5.0 105V m™!
Question 2

A loudspeaker consists of a current carrying coil within a radial magnetic field, as shown in the diagram
below. The direction of the current in the coil is also shown.

current carrying coil

Which one of the following best describes the direction of the force on the coil?

out of the page

B. down the page , R H & 12
C. into the page '
D.

up the page

SECTION A — continued
TURN OVER
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Question 3 (4 marks)

A positron and an electron are fired one at a time into a strong uniform magnetic field in an evacuated
chamber. They are fired at the same speed but from opposite sides of the chamber.

Their initial velocities are initially perpendicular to the magnetic field and opposite in direction to each other,
as shown in Figure 1.

A positron has the same mass as an electron (9.1 x 1073! kg) and has the same magnitude of electric charge
as an electron (—1.6 x 1071° C) but is positively charged (+1.6 x 101 C).

On Figure 1, sketch and label the réspective paths that the positron and the electron will take while in the
uniform magnetic field.

positron electron

Figure 1

SECTION B - continued
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SECTION A — Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.

A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the value of g to be 9.8 m s™2.

Question 1 <
Which one of the following diagrams best represents the magnetic field between two magnets? i
A. A <
-
S N S N N
) —
XL
-
B A 00 - d
— o
N S I S N
) S
N 5 } .
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Question 3 (3 marks)

Two thin, light aluminium tubes, A and B, are supported in a vertical wooden rack, as shown in Figure 3.
Both of the aluminium tubes rest horizontally on wooden pegs.

F_

aluminium tube A

aluminium tube B

r

wooden pegs

DC power supply

wooden rack

Figure 3

The two thin, light aluminium tubes form a series circuit with a DC power supply. It was observed that one
of the tubes jumped upwards when the DC power supply was switched on.

Identify which tube jumped upwards and explain why this occurred.
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Question 4 (4 marks)

Two electrons, e, and e,, are emitted, one after the other, from point P in a uniform magnetic field, as shown
in Figure 4.

Both electrons travel perpendicular to the magnetic field, but in opposite directions. Throughout their
journey, both electrons remain within the magnetic field.

Electron e, travels at twice the speed of e,. Relativistic effects can be ignored as both electrons are travelling
at low speeds. Electrostatic effects at point P can be ignored as the two electrons are emitted at different
times.

® ® X ® ® ®

b2y ® ® ® X X
Figure 4

Which one of the following three outcomes occurs?

¢ Outcome 1 — Electron e, returns to point P in the shortest time.

¢ Outcome 2 — Electron e, returns to point P in the shortest time.

* Outcome 3 — Both electrons take the same time to return to point P.

Outcome 3 ( J /

Explain your answer.
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SECTION A — Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.

A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Take the value of g to be 9.8 m 572,

Question 1

One type of loudspeaker consists of a current-carrying coil within a radial magnetic field, as shown in the diagram
below. X and Y are magnetic poles, and the direction of the current, 7, in the coil is clockwise as shown.

current-carrying coil

The force, F, acting on the current-carrying coil is directed into the page.

Which one of the following statements correctly identifies the magnetic polarities of X and Y?
X is a north pole and Y is a south pole.

B. Xis asouth pole and Y is a north pole.

C. Both X andY are north poles.

D. Both X and Y are south poles.

SECTION A — continued
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Question 3 (5 marks)

Two long, straight current-carrying wires, P and Q, are parallel, as shown in Figure 2a. The current in the
wires is the same in magnitude and opposite in direction.

Figure 2b shows the wires as viewed from above.
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(7)) Figure 2a — Front view Figure 2b — Top view
L
- a.  On Figure 2b, sketch the magnetic field around the wires, showing the direction of the magnetic field.

Use at least five field lines. 3 marks

P
iF b. Do the two wires, P and Q, attract or repel each other? Explain your reasoning. 2 marks
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