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TPHYS 2 EXAM 2

SECTION A — Core

Instructions for Section A

Answer all questions for both Arcas of study in this scction of the paper.

Areca of study 1 — Electric power

A vertical wire carrying a curtent | s placed opposite the centre of a permanent bar magnet as shown in Figure 1,

Figure 1

Question 1
Which of the atrows (A—F) best shows the direction of the magnatic force on the wire at the point P?

+

2 marks

SECTION A—AREA OF STUDY 1 — continued




3 PHYS 2 EXAM

Some students are studying the emf induced by a magnetic ficld in a cotl of wire, Their experimental apparatus
consists of a coil of 100 turns of wire in 4 magnetic field of 2,0 x 1072 T as shown in Figure 2 below.

to oscitlescope
Figure 2

Question 2
With the coil vertical as shown in Figure 2, the flux through the coil is 8 ¥ 1079 Wh. What is the arca of the

coil?
Poph
_8xlo”
/ﬂ i 2#.‘0"2
?X/OHY m?

2 marks

SECTION A— AREA OF STUDY 1 — continued
TURN OVER
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amf (V) / /
» iime ()

K \
\[/\/ /
/

time(s)

Figure 3

The coil (in *igure 2) is rotated at a rate of 10 revolutions per second, and the output is observed on an oscilloscope
(CROY, as shown in Figure 3 above,

Question 3
‘What is the time interval, TQR, between Q and RY

Hal4 - periecl "':

044

il
J

0§85

2 marks
Question 4
Caleulate the average em[ observed over the time interval Ty, A,
4 9'5 Exio
E=N—7 =foo ! -
0, 0f5
. ot MAaAx
9.032 v A ﬁb=/5x19- as flox changes 370000,
{v| Ol{e Jlf@&f"o‘“ {'0 AP arks

The rotation speed of the coil is increased to 20 revolutions per second.

Question 5
On Figure 3, sketch the output from the ascﬂloscopc that would be UbbBI'VCd now,

Awup/tfu.o/e X2 as f’eﬂoﬂ/ + 2

3 marks

SECTION A~ AREA OF STUDY 1 — continued
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]

An clectrician is planning a new power supply to a farm house. The house is 1.0 km from the existing supply,
At this supply point there is a choice of either a high voltage 11000 Vs AC or a lower voltage 240 Ve
AC supply. Al{ of the appliances in the house require 240 Vg4 AC and the expected maximum power demand
(load) is 12000 W. The owner is keen to avoid the cost of a transformer, and so initially plang to use a 1.0 km
supply line to the house from the 240 Vyp.o supply.

e 11000V ! : 4
-~ B 240 V
1.0 km
supply polnt
Figure 4

Question 9
A heater in the house is rated at 1200 W,
Calculate the current fiowing through fhe heater when it is connected to a 240 Vg supply.

Pl‘.\j—j "j- 1200
_ 54 '

T 240
T'he eloctrician connects the house to the 240 Vi, supply using lines with a total resistance of 2.0 £, Some
of the appliances in the house are turned on to test the new supply. Measurements reveal that, under these test
conditions, the current flowing is 30 A

2 marks

Question 10
Calculate the power los$ ip the supply lincs from the road to the house when the curtent flowing is 30 A.

.=
Procs -J_R.

= 302x 2

2 marks

SECTION A—AREA OF STUDY 1 continued
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Question 11
What would be the voltage measured at the house when the curreat is 30 A

V‘ :IE:S{Q%Z:éOV
LiMé

Y

howse & L1490+ Lo

{fo v

4 marks
The elecwician suggests that using the 11000 V.o supply with a step-down transformer at the house could deliver

the same amount of power to the house, with a significant reduction in the power loss in the supply lines.

Question 12
Explain why using an 11000 V. rather than the 240V, .. supply would reduce the power [oss in the lines.

Ptc@&&*"?\/? 14/ — PLosjt' Itﬁ \!’

3 marks
Question 13
What is Voo nenke At the 11000 Ve supply point?
v, =2V Vs
PP
S {5 v
2 marks

SECTION A - AREA OF STUDY 1 — continued
TURN OVER
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Joan found an old transformer in her grandfather’s shed and performed sofne simple tosts to see if it was still
warking using the circuit shown in Figure 5. These tests included voltage and current measurements, and the data
obtained is summatised below in Table 1. Joan’s conclusion was that the transformer still worked, T for safety
reasons she chose not to measure the current in the primary coil and assursed the voltage to be 240 V..

fuse
A
@ CV) lgad
maing
(240 Vgpa)
primary sacondary
coil cail
Figure 5
Table 1
E Primary coil Secondary coil
Lp RMS3 Vp RMS & rms Vi ms
240 Vs 22Aus 11.3 ¥pus

Question 14
Assuming the transformer is jdeal, caleulate the RMS current in the primary coil.

L/,L‘L \)ui&

2 marks

SECTION A - AREA OF STUDY 1 — coatinucd
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Question 15
Joan and her grandfather were discussing how a transformer works and this lod to a discussion about Faraday’s
and Lenz’s laws. Joan’s grandfather stated that the two laws were cssentially the same, but Joan disagreed.

Compare and contrast Faraday’s law and Lenz’s law,

Faraofay’} law q“/e_t. the waquitud s o,ﬁ the (wdued
VOlteqe Lenz's “aw gives g/‘e a/crer/r‘ma o4 th 2
thf’ly’e“/f 4

3 tnarks

As afinal test of the transformer, Joan increases the foad on the sccondary side of the transfonmer. Suddenly, it
stops working, She sugpects that the fuse in the primary circuit has blown and intends to replace it

Question 16

In order to replace the fuse as safely as possible, which of the following is the best precaution for Joan to
take?

A, staud on a rubber mat

B. switch off the mains supply

C. disconnect the transformer from the mainy supply

D.  remove the load from the transformer

C

2 marks

3 Wpu,cju{ werk £ Ehe WII‘I“;

oS facorreed

SECTION A— AREA OF STUDY 1 — continued
TURN OYER
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Question 14
Explain the operation of a transformer in terms of electromagnetic induction,

A c/tawyﬁwa current [u the primary coil prodeccfﬁ.
a Chau gmq -/’/w( This aAaccqm,J J/m( fhrzqc/s the
74
Secer«w{“f)/ cozf a«ﬁ/ cuclucs a wo/fq_gé

3 matrks

The alternator fails and the village is without power. One possibility is to replace the alternator with a DC
generator but an clectrician says this should not be used.

Question 15
Ezplain why an alternator rather than a DC generator should be used in this systen:.

The frausjtarﬂﬁrs. [ _the tradsailsion esv.s‘fEM
;'ef,u,tfé’ A C Siue o cﬁaaj/tc,ﬁ %@wffc ,{/qy L ueedoe!
1o w,ofccce ay EMFW the 5260«9%2/*)’

2 marks

Normally, the power being used in the village is 40 kW, However, as people conie home, the poweruse increases w
80 kW. The alternator continucs to provide 250 Vi, . at point .

Question 16

‘Which. one of the following (A—D below) is the most likely effect on the voltage at point S in Figure 57
A. The voltage would increase slightly.

B. The voltage would decrease slightly.

C. The voltage would remain the same.

D. The voltage would halve.

2 marks

— vaaro.u lides T — a,-f S \l/

SECTION A—AREA OF STUDY 1 — continued
TURN OVER
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Use the following information to answer Questions 11-13.
A class of physics students builds a model of an ¢lectricity distribution system. The circuit diagram of the model

is shown in Figure 8. Ignore the resistance of wires conmecting the pawer supply, transformer and globe to the
transmission lines.

12 Vs AC
power supply

ideal transfarmer

74 @ ratio 5:1 globe
Coijea®s

Figure 8 ST

Assume thart the transformer acts as an ideal transformer (no energy losses in transforimer) of ratio primary to
sccondary windings of 5:1.

The current through ammeter ALis 050 AL

Question 11 :
What would be the reading on each of the meters A,, V| and V,?

LA 2.5 Al 0.5x5

i v, { O v U,:{Z"‘/%Q-g

iit, v, 2.0 v| J, = \/l >

.

3 marks
Question 12
‘What would be the power delivered at each of the points listed below?
i, Atthe output of the 12 Vi, . power supply 6 0 W P - Ul > IZ 05
il. At the input to the primary coil of the transformer ._‘)—'_ 0 W = 6 - P ‘-O,S.‘.:b =0y ,fL(
tr
jii. Atthe globe 5 0 w P= Ptr

3 marks

SECTION A~ AREA OF STUDY 1 - continued
TURN OVER
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Question 13 ‘/2 Ve eV M"Gb? ¢ 1 7

The 12 Vi AC power supply s replaced by a 12V battery,
What will be observed at the globe shown in Figure 87

Bxplain this observation in terms of the operation of a transformer.

G lobe wof workies, ,ws.f glow movtitarily.

A trausforser reqw;res « hansing currend to
prodfu.e a &/umgrfa.e mmwf!ﬂ Hgfd WILh twaserobeb
ﬂureao/ﬁ the _sego.w/cu "y, The /‘escc/éncq Wrg/mq I/wf
iu the Secouclary /wa/cwe_L @ u&/éqidf

3 marks

SECTION A — AREA OF STUDY 1 — continued
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Use the following information to answer Questions 14 and 15,
To study Lene’s law, students set up the following experiment using the circuit shown in Figura 9,

X
AN JAVA
fron core( / / {J(J O @ milliammeter A

JTAVAN
o §

swit

battery

Figure 9

Question 14 1{7 70

Initially switch S is open.

‘Which one of the following (A—I») will best deseribe the eurrent through the milliammeter A, when the switch
S is closed?

A. current flows momentarily in the direction X toY %

B. current flows mowmentarily in the direction Y to X

C. current flows continuously in the direction X to V'

D. current flows continuously in the direction Y top X

b

2 marks

2
Question 15 I? % auer‘tjf {

Explain how Lenz’s Taw enables you to determine the direction of the current flow in this experiment,

b to the left aud V. Tuduco B to th right,
S0 current freu Y te X

3 marks

END OF AREA OF STUDY 1

SECTION A — continued
TITRN OVER
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Use the following information to answer Questions 8—10.

A group of students is studying electromagnetic induction. The apparatus the students use is shown in

Figure 4a.

The apparalus consists of a square magnet and a square foop that can meove. The magnet, of sides %.0 cin, has a
uniform magnetic field strength of 4.0 x 107 T between the poles. The field can be considered zero outside the
poles, The loop is square of side 2.0 ey The loop moves through the magnet ai a constant speed of 2.0 em 71,
Figure 4b shows the situation &s seen from above,

1

v=20cms

Figure 4a

Question § 507

P %.0cm
X X X
v=20cms" 2.0cm
—_— —
I :EEI X
LI 2.0 cm
X X X

scen from above

vr—20cms’
—_—)
ey

8.0 Cm toooo

X indicates field into page
- Figure 4b

Which of the following diagrains (A ~F. in Figure 4¢) best shows the shape of the output emf (voltage) induced
in the loop as a function of time as the loop moves from outside the field at Ieft to outside the ficld at right as

shown in Figure 407

A,
.VAL
L
C. 4
v .
0 ” H
V4L.‘.. _
0 —3 — 1

B.

Vll

0 »
D.

VA

0 ”H Hﬂ + 1
F. '

b
v A
0 L V > ¢

Figure 4¢

2 marks

SECTION A — Area of study 1 — contimmed
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Question 9 1{5 '/,

The square loop moves from position 1 (just inside the magnetic ficld) to position 2 (just outside the magnctic
field) as shown in Figure 4d (seen from above). What is the average emf (voltage) mduced?

Show working,

X X X
| R
X X X 1 PR
I | S Q
X X X
Figure 4d

_aF
é &t F- pA = Y x fOsttS?.OZ x®. 02
st 48 | |

( {-b “Ouﬁ \

Question 10 3 V7 au’er‘cjf f. 7
Will the current dus to the induced voltage flow from Pto Q o Qto P through the square loop a5 itmoves
from position 1 to position 27 '

§ to P

Hxplain your answer in terms of Lenz’s faw.

Flex jwto th ’pagqg aud V. So indduwd wiaguetic
cielol (wto te page. RHGR gives dc‘rw\‘%"f o4
J ', 74
the current (n

3 marks

the fct;p G Lock wist 0
4rom § to P .

4 marks

SECTION A — Area of study 1 — continued
TURN OVFR
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Use the following information io answer Questions 11-13,

Due to copyright restriction,
this material is not supplied,

Figure 5a

Bruce’s garden has a pond with a fountain in it {as shown {n Figure 5a). Bruce buys a floodlight to illuminate
the fountain, The resistance of the floodlight filament is 3.0 € when operating,

Question 11 85 %’

First Bruce tests the floodlight before he installs it. He tests it by applying 12 Vg &cross the floodlight,
What is the power used in the floodlight when supplied with a voltage of 12V, .?
Show working, ) ¢

N
P03

4 W

3 marka
Bruce now instalis the floodlight,

The electricity supply for the floodlight is supplied from the house using twoe wires (2s shown in Figure 5b),
Each of the two wires that connect the supply has a resjstance of 0.50 (.

0.50 2
(o}
12 Vs
0.50Q
Figure 5b

SECTION A — Area of study 1 — contitmed
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Question12 31 e avérage 12

When opcrating, what is the voltage across the floodlight?

Show working,
B RE2

— o —

Vt Rﬁ R_{: 51"2?‘6)-3’:"{

VZEV[Z:‘f
[~ 4

cr Vs

Rruce decides that the light is not bright cnough and instails a scoond identical floodlight (as shown in the
cireuit below in Figure 5c).

3 marks

A

0.50 L2

Q0
12 Vs cz’ (9 C

0,50 £2

i\

Figure 5¢
Question 13 3 1'% averucyf {.0

What is the current now dowing through the wire at point A?
Show working,

L5 sed=258)

Ly
3 :i{,é)

L
3

L—1
‘!
1 =

S

3 marks

SECTION A —Area of study 1 —continned
TURN OVER
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The players find the lights too dim. They call in an electrician,

She suggests the following,

= relain the diesel motor

+ repluace the DC generator with an AC alternator producing 500 Y, o

+ inscrta L:10 step-up transformer between the alternator and the power lines, ahd-a 10:! step-down transformer
between the power lines and the light tower

The transformers can be considered ideal,

The arrangement is shown in Figure 3,

lights

approximately
500 m

&

step-up
transformer y

E[H
/

diesel motor  primary secondary

step-down
transformer

El1

AC alternator 5.00 Q

5.00Q

S Rs light tower
fransmission lines

¥

primary  ° secondaty

Figure 5

The lights are on.

The resistance of each wire in the transmission lines is still 5,00 €3, Tgnore the resistance of the other connecting
wires, :

The output of the alternator is 20.0 Ay,
(The generator output was 20.0 ADC.)

Question 12 72 vz

What will the RMS voltage (potential difference) now be at the inpui to the teansmission lines (at point X¥) at
the alternator end?

Se9x {0

5000 v

2 marks

SECTION A — Area of study 1 — continued
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Question 13 7 LI 7o

The primary of the step-down transformer has 4800 turns. How many turns are in the sccondary winding?

1ec
{0

w0

1 mark
L]
Question 14 L{ 7%
What will be the power loss in the transmission lines now?
-~ 20
17 =2 A
10
~¢ 2
P =1 Rz2 xl@
L oLy
e &
10
2 marks

Question 15 35 Y aUU"“;F {4

What will be the voltage at the output of the step-down transformer? Give your answer cortect to three significant

figures.
ULq» :_:_:)-R = Jx49z 20V

= Sge0 =20 * yqdo v

. 410
Vvu.éfa,.é V]

i v

iu/m

3 marks

SECTION A — Area of study 1 — continved
TURN OVER
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Arca of study 1 — Electric power

The following informalion relates io Questions 1-5.

Figure 1 shows a solenoid and a battery,

A

_'''''_"'""""""'—"—._1—+

- -~ . L.

Figare 1

Question 1 ‘{( 6” %

Draw three magnetic field lines, with artows te show direction, to indicate the mapnetic field produced both inside and

autside the solenoid.
2 marks

The following information relutes to Questions 2-3.
A vectangular loop of wire, PQRS, of sides PQ = 4.0 cm and QR = 8.0 ¢, i placed inside the solenoid as shown in
Figure 2.
The loop has 3 tums of wire. A current of 4.0 amps flows in the loop, in the direction indicated by the arrow.
The uniform magnetic field strength inside the solenoid is 5.0 x 1072 T,

’ ’I 'l ’
+ 7 +
]
N 3—_\ﬁ
¥ -

1Y i Y 1)

.

/

Figure 2 ¥

SECTION A= Area of study 1 - continued
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Questionz 39 7> averwyl ©. 1

What s the magnetic flux threading the loop? Explain your answer.

lr O Wh

Maaqamfic )(:‘efa/ Ipara//a/ to the /D/a“f 0}‘ fht !V(f/)
ol
F.BA cos p 0 betwan ’[;; auel worwal to the (QOP: 4p°
cos 0z 0

2 marks

Question 3 65 7'

Draw an artow on Figure 2 to indicate the direction of the force on the side PQ.

\l/ 1 mark
= ¢
Question 4 S 5%
What is the magnitude of the force on the side PQ? Show yoeur working,

F:nIg/ﬁ 2 3¢¥4 % p o509

|
i 0.024 N
2 matks
Question5 § & "fa
What is the force (magnitude and direction) on the side QR? Explain your answer.
0
2 marks

SECTION A — Area of study 1 — contimed
TURN OVER
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g

The coil has 120 (urns,

The following information relates to Questions 811,
Figmre 5 shows an cxperiment whete the voltage induced in a coil by a time-dependent magretic field is measurad.
The voltmeter mmeasures the voltage induced in the coil a5 & function of time.

magnsiic
field
LS

p Q

Figure 5

The maguctic field varies with time as shown in Figure 6.

Fipure 6

» 1 (5)

SECTION A — Area of study 1 — continued
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Question 8 28 '/. CLJEFCCJI? 0. f?

Sketch a graph of voltage against time as measured by the voltmeter,

voltage (V)
F'y

*
Question 9 Lf‘/ 7o
Tdentify the physical law vou used for constructing your graph.

P
wa’M‘LQ\/; QM‘/ 6: —Ui-'

&t

L P time (s}

2 marks

1 mark

SECTION A - Area of study 1 — continued
TURN OVER
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At another time, the magnetic flux through the 120 turns coil is a constant 3.0 > 107* Wh.

Question 19 73’ /r

The magnetic field is now reduced (o zero over a perivd of 0.012 s,

What is the average EMF induced in the coil during that 0.012 s interval? Show your working,

3 x/0 Y
z 20K ——
¢ 0.012

2 marks

—® Ei i.

Figure 5 (repeated)
Question 11 1 7e

As the field is being reduced, in what dircction (P> Q or Q- P) will the current flow through the ammeter Ain Figure
5 above? Lxplain your answer.

Direction @ - P

. -
_gt'o the F{,/?ﬁf aed V. Tudiced B will be to {ie
!”[&}/Lf' . U.S!'qu R H G K Dtl-fet’/ff(?lof Q —9 P

2 marks

SECTION A~ Area of study 1 — continued
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The following information relates o Ouestions 12 and 13.

I .
AL LT
L o S = Tt l‘l‘w

Figure 7

Hilary has bought 4 new electric heater, as shown in Figure 7, that operates on an AC voltage of 240 Vi .c. It has two
identical heating elements, each with a constant resistance of 48 Q. The slements ¢can be connected in three different
ways to provide three heating power settings of
600 W
1200 W
2400 W,

Question12 §2 /4

When the heater is used with only one element connected, what is the power output? Show your working.

P \;lh 240°
TR 4@

(260 W

2 marks

—~Q¢
Question13 & § 7.
Caomplete the circuit below to show the connections when the heater is set to provide a heating power of
600 W, - : g '

2 marks

SECTION A — Area of study 1 — continued
TURN OVER
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The following information relates to Questions 14-20.
Students are using a model of # transmission line to study power and voltage loss in wransmission lnes,
The students’ ‘transmission lines’ consist of two wires, each of constant tesistance 2.0 £, As a load they use ¢ 4.0 W
globe which operates at 4.0 W when therc are 2.0 V across if.

The experimendal arrangement is shown in Figure 8.
'the connecting wires from the power supply to the transmission lines and from the transmission lines to the globe have

negligibie resistance.

globe

power supply

é??

2.0Q

transmission lincs

Figure &

¢
Question 14 C/ ? It
Initially the students use the power supply set on a voltage of 2.0 VIC,

They find that the globe does not glow as brightly as they expected. Explain why.
beuc.u,;e o4,  power Jess / vo[faq 4 a/rOp M- 'C[A £

frqumus;ow /mz& 50 crﬁoée uuow/d rece/uﬂ ﬁu&
v
thau ZUI/‘/W

2 marks

SECTION A — Area of study T— continned
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Question15 40 7, av’-ﬂfﬂfﬁ ¢ L/
The voltage setting of the power supply is then set so that the globe operates at 4.0 W as designed.
Calculate the required voltage setting of the power supply. Show your working.

[;—L’)-O'\ZA Ut_oé)"z%qﬂ sV
\/ 85"2' {0V

(0 v

Question .16 ‘7’6 o ﬂ-U-Ef['((.agc /.-0

When the globe is operating at 4.0 'W as designed, whal is the power loss in the transmission lines? Show your
working,

3 marks

Py = 1R 22

o5y

16 w

2 marks

One of the students, Catherine, suys that in the reul situation which they are atterpting to model, this fractional powet loss
would be tmacceptable. She observes that AC rather than DC is often used for long-distance elsctric power trunsmission
systems,

Question 17 256 Y., ade/“ff £. 67

Explain why AC is often used for lonp-distance clectric power transmission.

To minimise power loss branstoraers netel fo be wuseol
te reoftf,c& aurrevf qud ff-fmf-(orma/'s are u/czr/auy ot

AC cuwrreat

2 murks

SECTION A — Area of study 1 continuad
TURN OVER
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To model this AC transmission system, the students modify their experiment as shown in Figure 9 below.

They sot the outpat of the power supply to 20.8 Vg AC, They use a 10:1 step-down transformer at the other end, The
oulput of the vansformer is connacted to the globe.

The globe is operating at 2.0 V and 4.0 W,

This is shown in Figure 9. Consider the transformer as ideal.

globe

transformer

power supply

2.080
transmission lines

20,8 Vipgs AC

Figure 9

L]
Question 18 6 6 /‘
Before connccting the circuit, the students test the power supply by counecting it to an oscilloscope as shown in
Figure 10. i

power supply oscilloscope
-\OI /u . .
- N T\L _/U
" Figure 10

What signal will they observe on the oscilloscope? _
A, 208 Vpeak L

B, 20.8V peak topeak _J“ 2
C. 294V peak to peak 2 (9 f? X 2 ¥
D.  58.8V peak to peak

D

2 marks

SECTEON A — Area of study T — continued
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X
Question 19 c? 5 /‘
The input coil of the 10:1 step-down transformer has 1460 turns.
How many furns does the secondary coil have?

1960
10

{ L[ 6 turns

[ mark

Question20 34 /o

With the experiment set up as in Figure 9, what is the power loss in the transmission lines? Show your working,

Vg}abc =2V

\/ =20V

privcasy ,.*
\/ - ZCLg.-zc>:¢>.£\/ i.:'Ow? %’V::&LZ.A

live

4 2
P -1 R=90.2 x¢
fos )

"o

3 marks

END OF AREAOF STUDY 1
SECTION A — continued
TURN OVER
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Arca of study 1 — Electric power

Use the following information fo answer Questions I and 2,

"Two identical bar magnets of the sate strengih are arranged at right angles and are equidistant from point P, as shown
in Figure 1,

Figure 1
For Question | only, ignore Barth’s magnetic ficld,

Question 1 L{ Lf ./ ¢

At point P on the diagram, draw an arrow indicating the direction of the combined magnetic field of the bar magnets,

N I mark
Question 2 B ' . ' - o

The bar magnets are replaced by two weaker magnets. The two new-maghets are identical fo each other. They ara
arvanged at right angles and are equidistant from point P,

The magnitude of the tagnetic field of*a single bar magnet at point P is the same as the magnitude of magnetic field of
Earth at point P. The direction of Earth’s magnetic feld is shown in Figure 2.

5 N e

direction )
of Earth’s

magnetic field

Figare 2

At point P on the diagram, draw an arrow indicating the direction of the combined magnetic field of the bar magnets
and Farth, R
2 marks

SECTION A - Area of study 1— confinued
TURN OVER
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Use the following information to answer Questions 3-7.
Figure 3 shows a schematic diagram ofa DC electric motor, The motor has a rectangular coil, JKLM, of 50 turns. The
permanent magnets provide a uniform magnetic field of 0.30 Tin the region of coil JKLM. The commutator with contacts
X and Y is connected {0 a souree of constant DC current.

Figure 3

Question 3 63 ‘/"

Explain the role of the comnmutator in the operation of the motor.

To Keep mgtor rotating jw the sautt o@r‘rﬁ?frféd/(\/

reverséaa the directioq aé}ru the curred ﬁkreccayft tus coi!
eW{v /{Q/f furu when cocl IS /Péi/‘ ﬂé’m&/zbu/&/’ fo Mqﬁqggﬁ’(’
f;‘e/c/,

3 marks

Question 4 7 I’
A current, 1, is flowing through the rectangular coil in the direction shown.
When the coil is in the position shown in the diagram, draw an arrow on side JK to show the direction of the magnetic
force on side JK.
1 mark

SECTION A — Area of study 1 — conti bued
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Coil JKLM is now disconnected from the source of steady current, and the coil is turned by hand at a constant speed.
Points X and Y are now connected to an oscilloscope.

Question 6 & e

‘Which of the following praphs best shows the shape ol the voltage-time display ot (he oscilloscope?

A. B.

| + ¥ f > timme I U U > time
D.
F 3 V\ /—\
— tine I p lime

: 1 mark
Questlon’f 15'/3
Exp]am your answer to Qucstmn 6.
As the coil zofdu fke c,‘a"ﬁ’“y’/ Jf/u.w cudu ces
AC voltugs. Cemacofa,fpr reverses o/,'/-&y/fow o+
the current owtput every paly tura Ma/cué;f ;z‘
pu Maf ZD C
/ 2 marks

SECTION A — Area of study 1 — continued
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Use the following information to answer Questions I 12,

A small bar magaet is moved through a circular wire loop, as shown in Figure 5. The magnet moves with constant speed
through the centre of the loop, in the direction shown by the arvow. An emf is generated in the wire loop. The wire loop

is connected to an oscilloscope, as shown in Figure 5.

loop

iN S
—>
e
1
Figure 5

Question 10 é 3 7o

Lxplain why an emfis generated in the wire loop.

As magaet a/pflpro@okes Ehe /chp, the f}ux {’/Lréo{c?aé Y.
’00,P cf«;%s. /qccofcjﬁg/ to F&mdayig Jaw EmME
(s Mo/uceo/. ,

2 marks

SECTION A - Area of study 1~ continued
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Question 11 2 74 QUBJ"Q;J [, 0
On the graph axes below, sketch the variation of the emf with time, from wher the magnet is a fong way to the left of
the loop, through the loop, to when it is a long way to the right of the loop. Note that you can take either upwards or

downwards as positive.

emf
' 3

P timme

2 marks

Question 12 {6 7, AVEragel. 5

After the magaet has passed through the wire loop, and is moving away from the loop, current flows around the loop
in an anticlockwise direction, as viewed from the lefi in Figure 5.

Use Lenz 8 law to explain why the cwrent flows in an anticlockwise direction.

B will b 4o the )eH awd . So itudducwd (5 wil/
be to the Mﬂ /e.;z‘a.c we Us.,u,j RHG R currext
will be (n &:é au,fc c/oakw:.(? ol’:rea?‘zow as viewe
]frow the lest.

3 marks

SECTTON A~ Area of study 1 — continued
TURN OVER
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Use the following information to answer Questions 13-16,

A small town is supplied with electricity from a small hydroelectric generation plant about 20 km from the town.
Electricity is transmitted to the town through a two-wire high-volitage trangmission line.

The input valtage to the transmission (ines at the generator end is 50000 Vyps AC.

The current in the lincs is 15 Apns. At the edge of town, a transformer converts thig into 250 Vg AC for uss
in the town.

The system is shown in Figure 6.

40400V transformer

e -
3 .
M T 250 Vs AC
f ; to town

ST

4 primary sscondaty
coils coils

hydroelectric plant

Figure 6

" Question 13 8 S
Calculate the power supplied to the transmission lines, Show your workjng.

3

.50 00 ¥ 1.5

i 7.5?‘!05W|

2 marks

SECTION A — Area of study 1 — continued




1l _ o  20i PHYSEXAM2

Question 14 2 O %/,
Some townspeepie arc concerned about the high voltages, and propose that the same power could be transmitted tore
safely at a lower transmission voltage.

Explain cleatly why this proposal would increase power losges in the transmission process.

Fer 2 gives amount of power to be trawswiittec
decreasivg a voltage cucreasss the curreat ceel reswlts
. .U 4 g

1% Ctaq‘faafer/pou/e;“ ledd P <)

Lo aa
i)

3 marks

The proposal is not accepled, and (he (ransmission lines operate as originally designed.
With a corrent in the transmission lines of 15 Ay s the tolal power loss in (he transinission lines is 9000 W,

Question 15 y ? %

Calculate the total resistance of the transmission lines.

R £2

J

2 marks

SECTTON A — Area of study 1 — continged
TURN OVER
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In a part of Victoria, a section of one wire of a tran{smmsmn line is runmng horizontally from east to west. The current
in the transmission line is 30 Apyg.
Earth’s magnetic field there is pointing directly north, parallel to the ground, of strength 1.0 % 1 04T,

Question 17 /5 7e C{Uei aj? O, 4’ .
Which of the graphs (A-D) befow best illustrates how the electromagneue force acting on each metre of wire varies as
a function of time? Show a numerical calculation to justify your answer.

foree on one metre of wire (N)

6«10

3| I
AT N /N 2

2% 107 ¢

force (N) 0 0.01 00z 0.03
—2 % 107 f |

4 x 107 ¢

6107}

Fore per moler.

TLR
Moy M

(x10
fﬁ(t;r::bo Z ;(1?‘
-3
=Y

2 marks

SECTION A — Arcy of study 1 — contired
TURN OVER




