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aprer conining 4 books. Books 1, 2 and 3 contain questions. Answer spaces follow the questions,
$or the muktiple choice (questions | 10 15) and clective question 13. Shade in your multiple
. .t 1% and write your clestive answars in the separate bufT coloured book.

ata sheet, formulag gheels
wniodhe Table are provided
o ek of this paper.

1o ot Student Mumber on Page 24 (attnched to Book 1)

ariswer sheet or book,

wivls END OF PAPER eppear aficr the lzst question, which s question 35 ()

1t yaper dors not have the same conient or stracture 25 the HSC examination paper in physics. |

Put your answers for the multiple choice questions 1 to 15 on the
cover sheet of book 4.

Questions

L

What was Galileo's greatest contributions to the analysis of progectile motian’!

(&) Dropping & feather and a hammer 10 show that the acceleration due 1o gravily was the
same for both,

{B) He was able to analyse the vertical component of a falling object by using an inclined
plane that had bells that could be moved to different positions 5o that constan! lims
intervals could be measured.

(C) He used a natural timing device (his wrist pulse] Lo analyse and produce mathematical
farmulac for the regular swinging motion of the chandeliers in the cothedral @ ['isa

(D) He divided the metion into two veclor components al right angles and analysed them
separilely,

Mineteenth-century physicists viewed the material world in terms af the laws of
miechanics, 5o it was natural for them to assume that because light hehaved o5 8 wove
it sl traved in same medium hike other waves. They called this medium the aether
{ether). Which of the alternatives best describes the sether?

{A) Transparent, permeating all space, 2ero density yel incredibly elostic

{B) Essentially 2 vacuum conlaining minute amounts of ‘solar wind.

(C) Permeating all maner and yet complezely permeable 1o immatersal chjecis

(D) The acther is a universal fluid extended beyond the atmosphere and across the Umiverse,
Jeaving ne void. Swirling vortices ir. the aether enable the movement of planeis and s1ars 35

well as light,

What 15 the secelerativn due Lo gravity of objects allowed o (]l freely on the op ol
Wit Everest, B848 m above the Eanh’s surface? (Diameter ol the Earth is 12782 ki

(A) 9.0 ms®
(B) 9.77 ms”
(€3 9.70 ms?
(04 There is insufficienl dat i work this oul



A Vhe seience Gevon author Avther € Clarke ence stated (he energy gain necessary 1o get inio space

i 3 ; ! B, Spuce pirates Kidnap un astronaut and fake her iaw planet i the solar system. Whike i her oo e
m tevns ol the height of the wall you would have 1o chimb under constant sea-level gravity, el il P P

astronaul pusses her Lime by dropping o spun (mazs = 50.0 g} rom eye level {1 3mp e the 1w
She measures the lime of fall as 0.50s, Whal planel was she on and what was the gravitational

A = low Esrih orbit polential encrgy of this planel within the Sun's gravitational field?
B = gea-stalipnary arbil

il € = beyoed Earth's graviry Mass of Sun=1.99x10"kg
Wall Mass of spoon = 0.05 kg
Height 59 PLANET MASS | AVERAGE | GRAVITATIONAL
(km) (x10%kg) | PLANET - | ACCELERATION
" SUN DIST. | (ms™)
{m)
Mercury 0.33 580x 10" | 3.7
A Venus 4.9 L10x 107 |89
Pesitions in Space Earth 6.0 150 10" 198
Moon 0,007 1.50 x {I:: 1.6
How much energy would need to be eaxpended 1o lifi a satellite, of a total average mass of 10:00 kg, Mars I::; :,%g = ::.. ;fﬂ
Iroami a bow earth orbil 10 2 position where it remained i the same relstive position above the Esnh's hﬁlpn:: 560 0 ll}: 0" 120
T Unams | 868 290 107 | 11.0
(A 270 10™) Nepiune 102 4.50 % m:‘ 122
By 270x10") Piulo 0.013 500 107 |20

iy 309x10")
o =7%x10%]
et ' (A)  Jupiter, —= 68x10™]
(B) Sawm, - 1.0x10")
(C)  Jupiter, —3.2x10")
(D) Satum, =54x10™)

5 The speed of elecirons in an accelernior used for eanzer therapy is 8.98¢. How many
umes heavier or lighter are these Tast moving electrons than the rest mass of an
eleciron?

S I
(B 13
W -3
(I The difference is 1o small 1o compute on your coloulator

Questien 7 is on the next page

CQuestion 6 is on the next page.



Todciion hus ool of 200 wms and is positoned in a
umileom magnetie field ag shown in the diagram. In this
dhagron d = 0.02m and L = 0.03m. The magnetic Meld
shingih i 15T and the current flowing in the coil is 74,
“alculate the torque on the coil at the moment it has rotated
rw sl dlegrees from the pasition shown,

As252Mm

B 218 Nm

Ci .26 Nm

D1 63INm

8. The diagram shows four pieces of wire which have been + + +
placed on each other 1o form a reclangle. >

[T wires are free (o move in ditections al right angles w + + -
the lengih. A uniform field exist inside the reclangle. Ld

A clockwise conventional current is tuened on in the rectangle -+ - =

N
+ + +

Winch of the fellowing changes occurs to the flux and

Mus density afier fhe corrent 15 furned on?

Mux Mux density

1A inereises Increases

R decreases decreases

Oy decreases consiant BRAKE PAD
D increases conslani /
9. ln an amusemeni ndea irl sits on a chair high above

park G0ke 2 g SULLEY

the ground, The chair is aitached 1o a cable which passes overa
pulley 1o a 20k g powerful magnet on the other side. 'When the brake
is ieleazed the girl falls down, The magnet i= lifted up through an
aturminiem twbe. Which of the followmng is true?

1AL the changing Dield in the tube increases the velocity of the girl.

168 the changing field in the whe reduces the velocity of the girl,

it the changing field in the magnet increases the velocity of the girl,
[xche changing field in the magnet reduees the velocity of the girl,

M e rsle of lunnnations in a sofl iren core 15 To:

Avreduce field changes in the core.

G+ sestrict the Now of eddy currents.

"1 prevenl the movement of heat from one part of the core (o another
M sieys the preduction of eddy cuments.

(puestion 11 is on the ncxl page.

tube

1A geneior owad 1o produce s eleetric corvent. The handle of the gensrator i tos ormed mes

guickly. What will be the effect ol this on the emi produced?

(A) Increase the emf because il increases the rate of chamge of (s
(B33 Increase the eml because it increases the Mux change

(C) Decrease the eml becouse il decreasss the rate of change of Mux
(0} Decreane the emf because it reduces the Mux changs

12. Whach of the following statemenis refatime o the operation of DC eleciric mitors
and galvanometers which measure DC current is NOT comect?

(4) DC motors require brushes but 8 galvanometer does not,

(B) DC motors require a commutator but a galvanometer does not

{21 Galvanomelers ean operale with & spiral spring but & motor cannoi,
(D) Ginlvanometers can operate with a radial Geld but @ moler cannol

123, The diggram shows n positively cherged clectroscope,

What will happen to the leaves of the eléciroscops when ultraviolet bight
is shining un the discharge plate?

[A) The ulreviobet light provides photoelectrons to the plate of the electroscope
50 the leaves will converge,

(B} The leaves will diverge as photoelectrons are leaving the suiface making it
mare positive.

(C) Mothing will happen unless the ultraviolet light 15 replaced by infra-red light.

{00} The ultravislet light will ionize the air pardicles above the electroscope causing the leaves 1o
{ﬂﬁ\'ﬂl'ge'

Question 14 iz on (he next page.



14 Lharged ponicles describing ciecular paths are shown in the diagram below.
ey are ut o uniform magnetie field B and have equal niasses and equal kinetic
crwrgies. Wht is the sign and magnitude of the charge on each particle?

k4
x
.8
o
F3
4
b4

(Mg =+ ==, @™ q:
Blg=tgm=— qi=q
Wigi =@ =+t <q
iy =*q=— q<q

15. The range of emitted radizteon from a black body when heated of different
temperatires s shown in the graph below.

Al
Rancy
T
17 GO0
e
-
r ¥ T 1
] a k d 1] 17 weiemlangih
LA bl e gl el il
e e e

Whai is a possible conclusion that can be drawn from this graph?

iA4) The wavelengths emilied depend on the temperature of the black body.

(15} Black bedies will only absorb cerain radiation frequencies,

(C) Quantised energy can be absorbed 2nd emitted between quantum levels.

(13} The speciral radiancy is the result of an electron maving from one energy
level 1o anather.

This is the end of the multiple choice questions
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Marks

Question 16

A girl e a small hill aims her paint-ball gun horizentally, straight at a bey from the
oppasite team hanging from a tree branch, a distance £ {r = 13,0 m) awny, see figure
below. Al the instant the paint-ball is fired, the boy lets go (0 avoid beng splatiered
with paint, and falls from the tree. The paini-ball was fired horizontally at 286 ms",
mnid took Q.65 5 to trave] the horizontal distance r. First calculste how far the boy Tulls
in .65, and also how far the paint-ball fails in the =ame time, and then assess whether
the boy made the right or wrong decision.

Turn to the next page
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Lol yours drovels by you m her very Tat spons wehicke al o speed of 0 880
any seconds would you sy elapsed on pour fricnd™s waich when 200 s passed
¢

m 18

tudy of this course you careied out an investigalion Lo determine the value of
leration due Lo grovity (¢} using pendulum motion. Y ou may even have

ed 1o improve the measurements involved by using computer assisied

opy. Use the figuee and data below to snswer the following questiens:

(1 Compute the valie of g (acoelemation due to gravityd fram the ahove s ol data

(&)} The aceepied value forgis 9.3 me?. Identify three experimental reasons why your
computed value for g may have varied from the expected. |n each cose make a
recommendation (o evercome this source of errar.

Plarks

-

TR L L T o R LT e S T I R R T o R T N PR ey

Question 19

Complete the blank for one these scientists:

Schantist Birth/denth | Mationality | Contribution to development of space
explaration

Tsiolkovsky | 1857-1935 | Russia

The p« 10d

equati n for s

pendu am: T =2aWLig)

Collee =d dana:

Lengll of hlmsz o Angle of Trial Mumber | Period of
pendu 1m pendulism swing, B{" swing, T (8)
stng. . {m) ‘bab’, m ke

045 0.025 0 1 1.45

045 0.025 i 2 1,50

145 0.025 30 1 1.52

45 0.025 30 ol 1.49

133 ¥ uch of the three controlled vanables would divectly effect the period of swing of

it pendolum if it was altered?

Paris (b} and (¢} continue on the next page.

Oiberth [854.198% | Germany
Goddard [882-1945 | US.A.
Esnaull- 1881-1957 | France
Pelicne

O ' Neall T-1992 |USA
Von Braun | 1912-1977 | Germany

andU.5.A.




MNlarks

Marks

Chaestinn 20 huiestion 21

1oz boeplor's third law, the mass of the Sun and other wievint iflurmation from the A returming moon 1ockel (with astronants) hus o very large poiential enerpy because

i tabile bebow 1o calculate e perod of the Earth in secunds cxact 1o 3 olits posiion i the gravity feeld of the Earth 1t also has kinetic energy by vintue of

iz tivang Twres, Yo must show all your working, i ils motion and mess.

Mesul sun = 199x00™ kg Driscuss what happens 1o this energy as the rocket re-enters the Eanth’s aumosphere

and huw this has influenced rockel desipgn. Also discuss Ihe safety/healih issues of the

I PLARET | MASS AVERAGE | GRAVITATIONAL astrunauls and the stralegy wied 10 ensure their sale retum 1o Earth 4

' | (x10"kg) |PLANET - | ACCELERATION :

SUNDIST. [m™) | e e e

i {m) A P L Y R L A L A I o Mo 0 O AN S o i .
{ Mercury | 033 580x 100 _|3.0

E Yems 49 I.Iﬂn ":'” g_q ...................... TSRS AL TSNt ok et i e B I ko e s e o e T iy =
{Eanh 60 150x 10" | 9.8 e e

| Bboon 0.007 150% 107 | 1.6

E th ﬂm 1.3“: Io“ 3.1 ............................................................................................................... -
! Jupiter 1900 TRORIDT 1240 | i e A A S it 5 54 g3 P P
TSawm | 569 1.40x 107 | 120
| Uranus o8 290 107 [ 110
I Nepiune 102 450« 10" | 122 T e LT Ty
TPl (0013 590x 107 |20 . .

................... L R AR T A AT Tl s i Y ST e Tl Question 22

I 1989 & space probe (Galileo) wus launched from the Earth's surface. [tz deslination

""""""""""""" was lupiter 11 did not earry sufficient fugl, nor was its reckel engine powerful
encugh for it to be launched direetly st Jupiter, 11 was orginally designed to be
laumched from an erbiting spaee shuttle but afier the Challenger disasier this was
thought 1o be oo dangerous. Instead, witheut signifieamly altering s design o size,
it wis lsunched from the Earth's surface, [0 was divecied ta flyby Venos, Later il alse
Bt P flybys of the Eurth, belore eventunlly heading ofT 1o Jupiter

(o) Caplun why this estended manocuveing arownd Yenus and Ean wis necessary, i

Part (b} is on the next page

Turn 1o the next page



B L 2 the law of conservation of momentum to calculate the efect the 2000kg
& libew probie hod on the Eanh’s velocity on its second encounter when the
p sbe picked up a speed of 5 kims™. Assess the impaci of continumg this
P rclice many mes over the long term.

A s of the Earth = 6.0 % 107 kg

Marks

(ues on 23

In 152 7, Albert Michelson and Edward Morley atiempted 1o measure the motion of
the E: th through the asther. The dicection of the asther wind was not known, so the
expgr nenters ¢id not know in which direction to point their equipmeni.

bt 14 elly deseribe how they overcame this problem.

thy 111 e hypoihesis was thal light and the Earth both move relative o the asther,
Bri Ny deseribe the type of experimental cbservations that would have supported
the  nation

Part (¢} is on the next page.

Mlarks

() State o conclusion anising from the Michelson & Morey experiment o assess its imgact
on our understanding ol reality.

L]

Cluestion 24
{a) Use the following information te give a reason, hased on the use of 4 relevant equation,
wiiy length contraction is nol noticeable in everyday life, 1
B

{Observer B is standing further
slong the tram track)

Speed of tram car = 80 kmh™
Length x as seen by A = 1.0m
Height ¥ a5 seen by A = L.0m

(b) When the velocity of the tram car was 0.9, Observer B would note that the width of the
peinting in the tram was only 0.44m wide. Estimate the height of the painting at the same

very high speed i

THIS IS THE LAST QUESTION FOR BOOKLET ONE
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This book contains
questions 25 - 20

Student Murmber

S b

1wt 15— conlinwed

Marks
Juestivn 25 _ _ 4
Pk v performed o first hand mvestigation to demensirate the motor effect. Desribe
i pesulls of your experiment, explaining how the resulls illusteate the moetor effeet.
Uhuesbiion 16 4

e wse of AC generators and puwer grids has booome widssprend since Th_e:.r were ﬁ.rjl,
ey vluped by Westinghouse, Digeuss the environmental urplications of this growth in
b el ralers and power prids,

Turn to the next poge

Question 27 (& markg)

A model elecine gencrator is often used in schools 10 demonstrate the production of an wlicrmating
current. This deviee can also be eastly mads 1o operale as u DC electric motur,

tu) List the essential compenents which sech a model st T e, apoet from the hand e, Underline
one campengat whick is essential te the operation of the DC metor bul not the AC Hencratyr,

The most fundamental concept in understanding the madel's operatien 95 8 gEnerulon i the rate of
change of fux, However, 10 understand how it operates a5 o motor the Fundamental concept is the
creation of torque

(&) Explain the cause of the Mux chanpes created in g model AC peneralor,

L] Torque is of grealest importance in a moior and change of fux in & penerator, Despile 1his, o
torque is alse produced in the generator and a chunge of flux oceurs in the maoiw,
Dreseribe the consequences of these two ofTects, relating them o Lene's law

Tura to the next page.

awr



Question 1818 rm:lui;

Flectriviy 15 carried by wansmission lines from power stations to cities and their buildings. The
transmnission lings consist of long parallel cables which are strung between lowers that are some

ilistance apart

131 Supiwse two such cables hang between two towers which anc120 metres apan. One cable cames 2
vurivrd ol S04 and the other 704 The cables are seperated by a distance of 3.0 metres. The
iransmissioi ling runs from west 1o east acmoss Sydney.

et a—

West =il

30m,

East

| 20 metres

1 Caleulute the magniteds of the magnetic force hatween the cables, ] _
v The strenpih of the eanh’s magnetic field in this location iz 255107 tesla and points in a

directon M10"E (10 degrees east of north). Caloulate the magnitude of the force on the 704

et due to the enrth’s magnetic field,

......................................................................................

(i s trangmission line uns between substations A and H gl either end, AL the sterl of thiz

teatsnnssion line voltege is converted to 132 000 volts by transformers in substation A, At the end
ol b pmsmissien ling valtage is comverted from 132 000 volts 1o 33 000 vells in substation B

substation A

- —] -

itk '.q.'l.'hﬂl

oty -ulebitions have identical iransformers. The number of tumis s the secondary coils iz 50 (00,

rransmission line

substation B

IR

132 DD volts

33 000 volts

¢ akoskie e value of the unknown voliage ot which poveer is supplied to subsiation A.

Sart (o) is on the next page

Mlark
() Suppose thai the generaior feeding another ransmission line produces 24 000 volis
and produces 300 MW (300 5 10° watts) of power. The transformer which joins ihe
power giation 10 the transmission line has 12 times a5 many tams in one ooil 38 e olher
Cabcolate the current which leaves the power station intw U ransmisson line aflcy

et

Cruvstion 29 (& marks)

One of the impediments to the intreduction of the power distribution system proposed by Georgs
Westinghouse was that there was no AC motor available which could be used on his system

{a) ichentify one wiher ohjection thal wis raised against Weslinghouse's system I

b} Thex mast comumon type of AC motor which 15 usad wday is the induction motor. e lenkpea =

could be regarded as an example of an unusual type of “AC inotor” becausz il is driven by
aliermating current and produces motion.

[etentify the objects which ullimately move in the induction motor and loudspeakes

P'arts () and {d} arc on the next page,



Marks
ic)ii Draw a skeich to illusirate the difference between the magnsiic ficlds in the
nduction motor and loudspeaker. 1
ta bebentily the different ways in which the fields change over lime. 1

[

i1} ” e force exerled on the loodspeaker coil is detenmined by the cumrent supplied
it However, the torque developed on the rotor of the sndection motor can also
o -pend on how much the load resists the motion of the rotor, slowing it down.

I spksin why the load om an mduchion mofor rodor can affect the torque it
b petitnc. 1

THIS IS THE LAST QUESTION FOR BOOKLET TWO

2004 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Physics
¥ Answer Rook 3
Sectinn i This book conlamns Srudent Numbes
gquesiicns 30 - 32,

Part B - continued

Mlarks

Chuestion 30 (5 marks)
The diseovery of cathode rays had far resching smplications. These included a greater
understending of the structure of the atom as well a5 8 wide vanely of applications lor
science and technology.

u) Label the parts of the cathode ray tube shown l.;elnw 1

b} With reference 1o the diagram, desznibe how cathode rays are able 1o move through
the tube. !

¢} How did Thomson use the properties of catade rays to determine the mtio of the
charge of cathode rays to their mass? Use [omiulae where approprinte. 3

Turn 1o the nest page.



westion 31 15 marks)

S el develuped mathemancal relatioreships connecting light, electricity and
uagnet sin and predicted a complete spectum of clecire mognetic radiation of which
wirly light and infra-red were known at the time.

w1 Dz ribe the experiment performed by Hertz which [ed 1o the discovery of other
fairma of electramagnetic radiation. Include a diagram.

b} These electromagnelic waves were later called radio waves. How was he able to
shuew that they were related 1o light?

Fhewnbe how the production and reception of radio waves may be demonstrated in
fwliil Inbaritory 1lse diagroms where appropriate

Turn o the next page

Marks

Question 32 (5 marks)

The photoclectric effect, which was first observed by Hertz, was investigated in greates
detail by olher scienlists. A diagram of the apparatus used 10 observe the elTect & shown

e bow,

w@i\\\ amilE

&

N

il

/A

—

power suppy iy

®

2] Complere the 1able by describing what will happen to the ammeter reading when
the following changes arc made. 1

CHANGE PREDICTION OF AMMETER. READING |

Yolage on power
fupply is increassd

Ll traviolel light is
rapluated by red light !

The tntensity of wliraviels
laght 15 increased

The polarily of the anods
vollage 15 reversed

Part (b is on the next page.



I Cwnline how Einstein's idess about the nature of light contradicted the theory at the
time and how they provided credibility to Planck's ideas about quanta.

THIS 1S THE LAST QUESTION FOR BOOKLET THREE

Marks

L

T
ad

2004 TRIAL HIGHER SCHOOL CERTIFICATE EXANINATION
Physles
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TF s

Antempt Question 33

Allow nbaut 18 minutes Tor this section,

Anzwer the guestions in the witing beok 4. Extra writing books ars svailable

Show all relevant working in questions invalving calculations.

Questions on the electives Geophysies, Medical Physics, Astrophysics. and The Age of Salicon ore ant
provided in this examination.

Option — Quanta to Quarks (10 marks) Marks

o} The graph below shows the relationsbap between the angle of dellection and the
number of counts recorded during a Buthesford scattering experiment using s thin
gold foil.

T T ¥ T T T ) n L]
4 20 44 6B 83 100 120 W) 18D
angiis ol dellection

Counts vs anglé of deliection

i) Estimate the number of counts at 3* defl=ction. ]
i) Contrast the deflections at small and large angles. !
i) Oudline the significance of this difference in lenms of Rutherford™s atomee mindel

I 1) Digeuss the main postulates of the Bolr theoary of e hpdrogen atam aed o

it explains the stemie speoteum of hydragen i
it} Caleulnte the wavelength of the frsl line ol the Balmer series (e o= 3 (e o) 1

End of Paper
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Aosestion 25 (4 marks)

You have performed a first hand investigation to demonstrate the moter effect, Describe the results of your
experiment, explaming how the results illustrate the motor effect.

Essential

The motar effect refers to the fact that when a current flows in a magnetic field the current will experience a
Sforce, This was [llustrated in our experiment becowse when a current flowed in a wiresrodfoil hanging between
pairs gf bar magnets with opposing poles it experienced a deflection. (Sketch helps here)

Additional

I, The deflection was at right angles to the field and the current.
2, Reversing the direction of the currenyfeld reversed the force.
3. Relaping the direction of the deflection o the LHR or RHFPR
d. Reversing the direction of the currentfield reversed the force,

The variables affecting the motor offect are given by F = BIL this was illustrated by:

5. When the curvent was increased the deflection war greater,

&. When the magnets were moved further apart the deflection was weaker,

7. When less of the wire was in a magneric ffeld the deflection war weaker.

8. Length & Field strength were kept constant while current waos varied (Method rather than resuils)

Question 26 {4 marks)
The use of AC generaors and power grids has become widespread since they were first de veloped by
Westinghouse. Discuss the environmental implications of this growth in AC generators and power grids,

Benefiis
e  Electricity can be produced away from cities resulting in less concentrated pollurion,

*  The use of renewable energy sources such as hydroelectricity & wind power has bacome possibie
becawse power must be browght from sites which are distant from cities,

*  The use of generalors reduces the wse of butteries and the materials used to make them and reduces the
need to dispose of them and the toxic heavy marerials many contain.

*  The use of AC gemerators (compared to DC) results in less energy loss with trangmission and so less
Jassil fuel is wsed and less pollution of the environment occurs.

= Fower prids make the use of nuclear power possible which reduces fossil fuel pollution and requires
much less mining of minerals.

*  Reduction of pollution from combustion heating can improve the environment! eg problem in
Launcesion)

*  Reduction in pollution from steam and diesel trains in cities by using electric trains

Problems
*  Massive air poliution kas resulted from the burning of forsil fuels used 1o generale power,
= Destruction of the environment has occurred becawse of the fooding af rivers which supply
hydroelectric plants,
« The generation of electricity has produced massive amounts of CO; which has added 1o the gréenhouse
&ect.
Coal miring to supply generators ravages the landscape and can damage rivers {eg Hunter River)
Nuclear plarnis produce dangerous wastes which are very hard to dispose af.
Coal fired and Nuclear plants cawse considerable thermal pollution,
Accidents in nuclear plants reswlts in widespread fallowr of radieactive waster.
Transmission lines require the clearing of land,
There has been an explasion of disposable appliances creating non degradable rubbish and consuming
nalwral resources.
*  Sparks from transmission lines can cause fires,

* 8 o® ® oW w



Question 2§ {8 marks)
Electrieily is carried by transmission linzs from power stations Lo cities and their |}u|||.1|"‘5i The

' E'}' Il'g .
JESSR Y ASIHky) iransmission fines consist of long parallel cables which are strung betwesn towers that are some
. g ; : : : distance sparl n
A model eleciric geperator is often used in schgués:;n- demonstrate the production of an alternating current. This (a) Su Ep i b B s iy O s R R O ST
i il mide (0 operate as a ectri tor. Eipase . A =2
device £an 2l8o he easily made 10 operate HE moter current of 304 and the other 70A. The cables are separated by a distance of 3.0 metres. The

: : . o . transmission line runs from west Lo easl across Sydney.
{a) List the essanrial components which such a model must have, Underline cne compenent which is essential e

to the operation of the [C motor but not the AC generator. I:“in’_a!ks} West ] : 3.|Zlm‘_,-“’J = = e ——
Magnets Armature = Coil+ Laminated soft iron core brushes
Slip rings split ring commutator .
= 120 metres
The st fundamental concept in understanding the model's operation as a generator is the rate of change of ; . : 3
flux. Whereas to understand how it operates as motor the fundamental concept is the creation of torgue. (53 %r‘ﬂmg:;aﬂi::;%fr i E‘: ﬂ;fdf?riﬂjﬂ:mbnﬁ ??1?0.: tesha and points in & )
recl morth ma.gn‘ the fi the TOA
(&} Explain the cause of the torque created in 2 model DT motor, {2marks) :m m}r Eﬁmg:::ﬁ;m;:ﬂﬂ 4 ) Caleutate the e of the foree on fhe
When the current flows through the coil in the magnetic field the motor effect D e, T
produces opposing forces on opposite sides of the coil. When these forces have a = el
component at right angles to the plane of the coil which is some distance from the

axle a torgue is created.
() Explain the canse of the flux change created in a model AC generator, (Imark)

A magnetic field pass through the coil. As the coil rotates the area through which
the field passes changes, causing the change in flux.

(b} This transmission line runs between substations A and B at cither end. Al the start of this
transmission line voltage is converted to 132 000 volts by transformers in sabstation A. At the

(d) Torque is of greatest importance in a motor and change of flux in a generator, Despite this, a torque is also of the transmission line voltage is converted from 132 000 volts to 33 000 volts in substation B
produced in the generator and a change of flux cocurs in the motor,
Describe the consequences of these two effects, relating them to Lenz's law, (3 marks) substation A  substation B
. [, transmission line [ ]
LY
The consequence of the change of flux caused by the rotation of the motor coil is —_—t = ——
unknown vollzge 132 000 vals 33 000 volts

the production of a back emf, which reduces the current supplied to the motor.
Both substations have identical transformers. The number of tums in the secondary coils is 50 000,

Calculate the value of the unknown m!tagﬁ: at which power is supplied to substation A

=3

: r he '
_The consequence of the torque p ﬂri:fcatf byt e;ﬁect q;lf'.rhe magnetic field on the o g 13 M L T Brxsvese _ 5 08
induced current in a generator is resistance to the rotation of the handle that i A & T g = e W OB
causes the generator to mwm.
g g e e o /
Vs SEm o M e X 3R 000 & KT o
In the motor the supplied current is opposed and in the generator the applied ,
tation is opposed. Both of these effects are thus examples of Lenz’s law which {c) Suppose that the generator feeding another ransmission line produces 24 000 volts
FOIOR L ATF : of I, ek : S and produces 300 MW (300 x 10° wais) of power. The transformer which joins the
L that there is a opposiion o the cause ofﬁm ﬂhﬂﬂg&. pawer stalion Lo the transmission line has 12 times as many twms in one coil as the other,

Calculate the current which leaves the power station into the transmission line afier
passing through this transformer.
3
Fxedd  _ J 2 xe0 A
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igestion 29 (6 marks)

ne of the impediments to the introduction of the power distribution system proposed by Georpe
‘estinghouse was that there was no AC motor available which could be used on his system,

) Identify one other objection that was raised against Westinghouse's system, 1
Ldisen chmed s A Ariden ey
casars. Adecavrs T M. Lyh cvlikgen el

{1 The most common type of AC motor which is used today is the induction motor. The loudspeaker
could be reganded as an cxample of an unusual type of “AC motor” because it is driven by
alternating current and produces motion.

Ideniify the objects which ultimately move in the induction motor amd lowdspeaker. 1

{t (i) Draw a sketch 1o illustrate the difference between the magnetic fields in the
induction motor and loudspeaker, 1
(i) Identify the different ways in which the fields change over time.
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(1. The force exerted on the loudspeaker coil is determined by the current supplied

to ir. However, the tomue developed on the rotor of the induction motor ean also
depend on how much the load resisss the motion of the rotor, slowing it down.

{

Explain why the load on an induction motor rodor can affect the torgue it
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b} Outline how Einstein’s ideas about the nature of light contradicted the theory at the

time and how they provided credibility to Planck's ideas abowt quanta. -
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