General Instructions

Reading time — 5 minutes
Working time — 3 hours
Write using blue or black pen
Draw diagrams using pencil

Board-approved calculators may
be used

A data sheet, formulae sheets and
Periodic Table are provided at the
back of this paper

Write your candidate number at
the top of each page in Part B

Hand in the paper in ONE bundle
at the end of the exam.

Check List
Each candidate must have

¢ Question paper
e Multiple choice answer sheet
e Five-page booklet

2006

FORM VI
TRIAL HSC EXAMINATION

Total marks (100)

(75 marks)

This section has two parts, Part A and
Part B

Part A — 15 marks
e Attempt questions 1 - 15
e Allowabout 30 minutes for this part
Part B — 60 marks
e Attempt Questions 16«28
e Allow about [ hour and 45 minutes for this part

Section IT ) Pages 25 —+28

(25 marks)

e Use a separate writing booklet

o Attempt Question 34 only.

o Allow about 45 minutes for this section
Masters
AAH-Dr A. Haines
AGY - Mr A. Yabsley
AWW — Mr A. Woolnough

SRW —Mr S. Williams
MRW — Dr M. Ward
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Form VI Physics 2006 Trial Examination

1 An unknown planet, X, has an acceleration due to gravity of 14.0 ms™ at its
surface. What is the weight of a 75.0 kg astronaut on the surface of planet X?

(&) 5.17N
®) . 750N
(@) 388 N
(D) 1050N

Questions 2, 3 and 4 refer to the following information:

The following quantities describe the properties of the Hubble
space telescope and its orbit around the Earth:-

o Total mass of the telescope = 1.1x1 0% kg
e Radius of telescope orbit = 7.0 x 1 0° m.

2 What is the orbital speed of the telescope?

(A)  82x10! ms!
(B) 7.6x10°ms”
(€) 79x10°ms”
(D) 5.7x10"ms”

3 What is the gravitational potential energy of the telescope?

(A)  -63x10"7J
(B) -6.5x10"°]
(C) -5.7x10"7
(D) -9.0x10%J

4 What is the gravitational force between the Earth and the telescope?

(A) 82x10'N
(B) 3.0x10°N
(C)  9.0x10*N
D) 1.1x10°N

Page 3 of 33
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Form VI Physics

2006 Trial Examination

7 The unit of magnetic flux is the weber, where 1.0 Wb is equivalent to which of
the following units?

(A) 1 Am?
(B).~ 1Am?
(€ 1Tm?
(D) 1 Tm™
8 An electric motor driven from a constant voltage supply is used to move a

load. If the magnitude of the load is decreased, which one of the following
sets of changes oceurs?

Speed of Induced emf in Current in
rotation coil (back emf) the coil
(A) increases increases decreases
(B) decreases decreases increases
© increases increases increases
D) decreases increases decreases
9 There are 200 turns in the primary coil of an ideal transformer and its

secondary coil has 50 turns. If the current in the secondary coil is 40.0 A,
what is the current in the primary coil?

(A)
(B)
(©
(D)

160 A
80.0 A
400 A
10.0 A

Part A continued on the next page
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Form VI Physics 2006 Trial Examination

11

12

13

Red light from a laser was tested in a laboratory and found to have a
wavelength of 635 nm. What is the energy of an individual photon of this
light?

(A)~ 1.04x 1076 J
B) 1.04x107 J
(C) 313x10% 7]
M) 3.13x1077 7

In the context.of experiments conducted in the nineteenth century, which of
the following properties of cathode rays supports both the theory that cathode
rays are composed of waves and the theory that they are particles?

(A)  Cathode rays can be deflected by electric fields.

(B)  Cathode rays can be deflected by magnetic fields.

(C) A metal object in the path of the cathode rays will cast a sharp shadow.
(D)  Cathode rays have a definite charge to mass ratio.

The following graph shows intensity of light, at different wavelengths, emitted
by a white-hot metal filament in a light bulb at a temperature of 2500 K.

1.0
0.8 1
0.6 1
0.4
0.2 1
0.0

Intensity

0 500 1000 1500 2000 2500 | 3000
Wavelength (nm)

What was Planck’s hypothesis to explain this intensity distribution for a black
body radiator?

(A)  Light emitted and absorbed by black body radiators is in the form of a
wave.

(B)  Light emitted and absorbed by black body radiators is quantised.

(C)  Light emitted and absorbed by black body radiators is a function of the
temperature.

(D)  Only light above a threshold frequency can be emitted or absorbed by
black body radiators.

Page 7 of 33
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Form VI Physics 2006 Trial Examination

Class

Part B

Total marks - 60 Candidate Number
Attempt Questions 16 - 28

Allow about 1 hour and 45 minutes for this Part

Answer the questions in the spaces provided
Show all relevant working in questions involving calculations

Marks
Question 16 (2 marks)

The modern definition of the metre is “the distance travelled by light in a vacuum 2
during 1/299,792,458 of a second.”

Explain why the modern metre is defined in this way.

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

....................................................................................................
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Form VI Physics 2006 Trial Examination

Class
Candidate Number
Question 17 (cont) Marks
(a) For Test Run A, calculate the magnitude of the initial vertical velocity of the 0]
ball.
(b) For Test Run A, calculate the total time the ball is in the air. 2
(©) For Test Run A, calculate the magnitude of the initial horizontal velocity of 2
the ball.
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Form VI Physics 2006 Trial Examination

Class

Candidate Number
Question 18 (cont) Marks
(c) Calculate the mass of the star, Gliese 876. 2
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Form VI Physics 2006 Trial Examination

Class

Candidate Number

Section I — Part B (continued)

Marks
Question 20 (4 marks)

The diagram below illustrates the path of a negatively charged particle moving in a
magnetic field. The magnetic field is directed into the page.

XXX X XXX
XXX XX XX

particle

X XXX XXX X

<
X
X X \
X X X X X
(a) Explain why the path of the particle is circular. 2

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

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

(b) Describe the change to the radius of the path if a negatively charged particle 2
of the same mass and speed but twice the charge is travelling in the same
magnetic field.

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

.............................................................................................
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Form VI Physics 2006 Trial Examination

Class

Candidate Number

Marks
Question 23 (4 marks)
The photograph below shows the parts of an AC electric motor.

‘squirrel cage’ rotor

Laminated iron core

bearing
YT
Stator Coils Rotor assembly
(a) Outline the function of the stator coils in this:motor. 1
(b)  Describe the principle of operation of the type of motor illlustrated above. 3

Page 17 of 33
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Form VI Physics 2006 Trial Examination

Class

Candidate Number

Section 1 - Part B (continued)

Question 25 (3 marks)
Marks

Heinrich Hertz performed an experiment to measure the speed of radio waves using
the principle of interference of waves produced by a reflection from a metal plate.
Discuss the significance of the result of this experiment.

3

e e NN @ N . e e
....................
........................
.......................
.......

.....................
..............
.....
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Form VI Physics 2006 Trial Examination

Class

Candidate Number

Marks

Question 27 (6 marks)

The diagrambelow shows a thin beam of electrons in a cathode ray tube. The electrons are
moving at a velocity, v = 1.2 x 10> ms™ into a region of magnetic field between two electrically
charged deflector plates(P and S). Due to the combined effect of the electric and magnetic fields
between plates P and S, the electrons pass undeflected between the plates.

The magnetic field has a magnitude of 100 T.

(a)

cathode

magnetic field, By, = ﬁcc T

1

VAVA VAVA VA »=12x10°ms~

Plate S

Anode Cathode ray tube

Determine the magnitude and direction of the force on a single electron due 2
to the magnetic field only.

vessses e renaen e R R I R N Y R I A P R RN

This question continues on the next page
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Form VI Physics 2006 Trial Examination

Class

Candidate Number

Marks

Question 28 (7 marks)

Explain how energy savings are currently made during the generation and transmission of
electricity through the power grid and assess the possible use of superconductors in these
applications.

.................. ........................ .................... ..........
........ TURORURRORIND> oo PO POOORURROTROO
............
................
.....
.....
e e everneeneereeeee s PR e

RUTRTORUPRRS e N ), ¥ _ A e
.......
e UTRRPRR e N W okl :
..............
.........
........ TRV P PO URUSRRIRORTRRRRS A
trer s s e D I I R I R N I N A A S IR I BE R E SRR IS Fes v s e /-ayc ------- . D R 4 e s s
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Form VI Physics 2006 Trial Examination

Section I1

25 marks
Attempt Question 34 only from Questions 31 - 35
Allow about 45 minutes for this section,

Answer the question in a writing booklet. Extra writing booklets are available.
Show all relevant working in questions involving calculations.

Pages
Question 31 Elective 1
Question 32 Elective 2
Question 33 Elective 3
Question 34 From Quanta to Quarks........ccccvvevuiiniiiiercinninciarensennc 20
Question 35 Elective 5

Page 25 of 33



€€ Jo 9z abed

aged )xou oY) U0 sanuUNU0Od ¢ uoNnsIng

JUBISUOD SIPUE[] = I  »
‘UONDS[Q O JO SSEW I = "L ®

"TOoI29f2 Iyl uo wwuaﬂu M = 2 °

JUEISUOD s qUIOMO) = u\

‘(s1e3s wmuenb spdoumrd ot Sugeorpur 108aur L) Y7L = U

23838 £319u0 35753 o1 Jo opmyuBrwr g =

RIS

i q wo |2l —="q
_m _ ﬁasm%am

:ST1IQIO 9[qPIS & UT UOII[D
ue Jo ¢ ‘7 ‘A3I10u9 [B101 O} 1R} PAUTULINSP JYOY SAje[nisod 3s3Y) WOL]
ze
— < Jo ajdnnu da321u1 up

Y
ST JDY] WNJUIUIOUWL ADJNSUD UD SDY J1QA0 2]QDIS D Ul UOLID2[O UY . »

‘Snajonu ayj 03 sadioyd 2j15oddo Suiavy
andsap snajonu ayj pavmo) Sujpf 10 £3.4oua SuIDIPLL INOYIIM
$71Q.40 2]qDIS UID1LDD Ul SNIJONU Y] PUNOAD 2A]OADL UDD SUQAJI]] ~®

:SMO[[O] Se Pajels uaaq aAey ‘wole udZoIpAy
Y} UI SUOI}O9]d JO INOTABYRq Y} 0} Sumeral ‘saje[mysod s Jyog JO omJ,

“pasn
rd SIJ1 AOY SUI[INO pue A1jsnpur ur pasn Afuowrtuod adojost-orper e AJnuap]

(@)

(®)

(syprewr ¢7) syaeng) 03 vjuen) woag - € uonsang)

SHIB]]

uojeulwex3 [eul 900Z soISAUd IA Wwio



Form VI Physics 2006 Trial Examination

Question 34 continued Marks

(i) _State one other postulate of the Bohr model and use it to account
for the change in energy that occurs when an electron makes a 2
transition from one stable orbit to another.

(ii) Beginning with the energy equation stated on the previous page, i
describe how Bohr’s postulates led to a mathematical model that
accounted for the existence of the Balmer series of the hydrogen
spectrum and the empirical equation:-

1 1 1
PR U
Where:
e R, =Rydberg’s constant
e n=3,456
(©) The diagram below shows some of the energy levels for the electron in the
hydrogen atom:-
Energy
n=oco 0
n=>5 —0-87x1077
n=4 ~1-36x 107197
n=3 —2-41x1071%)
n=2 Eo
n=1 : -21-7x107%)

The arrow shows a transition when an electron moves from the energy level
n =4 to energy level n = 2.

Question 34 continues on the next page
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Form VI Physics 2006 Trial Examination

Physics

Data Sheet

Charge on the electron, g,

Mass-of electron, m,

Mass of neutron, m,,

Mass of proton, m,

Speed of sound in air

Earth’s gravitational acceleration, g
Radius of Earth, Ry

Speed of light, ¢

f=to
27

Magnetic force constant,
Universal gravitational constant, G
Mass of Earth

Planck’s constant, A

Rydberg’s constant, R (hydrogen)

Atomic mass unit, u

leV

Density of water, p

Specific heat capacity of water
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-1.602 x 107 C
9.109 x 10~ kg
1.675 x 107 kg
1.673 x 107 kg
340 ms”

9.8 ms>

6.4 x 10°m

3.00x 105 ms™

20x 107N A2

6.7 x 107" N m? kg™
6.0 x 10* kg

6.626 x 107" J s
1.097 x 10" m™

1661 x 107 kg
931.5 MeV/c?

1.602 x 101°J
1.00 x 10°kg m™

4.18 x 10° Tkg' K™
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Form VI Physics

2006 Trial Examination

FORMULAE SHEET
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PERIODIC TABLE OF THE ELEMENTS

I 2
H He
LO08 , 4.003
Hydrugen KEY Helium
3 4 Atomic Number 79 3 6 7 8 9 10
Li Be Au Symbol of cloment B C N 0 F No
6.941 9012 Atomic Weight | 197.() 10.81 12.01 14.01 16.00 19.00 20.18
Lithigm Beryllium Cald Name of element Homsn Carban Nitrogen Oxygen Fluorine Neon
i1 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
2299 24.31 26.9% 28.09 30.97 32.07 3545 39.95
Sodinm Mugnesium Aluminium Silicon Phosphors Sullur Chlorine Argon
19 20 21 22 23 24 25 20 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti \Y Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 40.08 44.96 47.87 50.94 5200 54.94 55.85 38.93 58:69 63.35 63.39 69.72 72.61 74.92 78.96 79.90 83.80
Potassium Culcium Scundium Titunjum Vanudium Chromium Mangunese Tron Cobalt Nickel Copper Zinc Gallium CGemanium Arsenic Selenium Bromine Krypton
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Ma Te R Rh Pd Ag Cd In Sn Sh Te I Xe
8547 87.62 8891 91.22 9291 95.94 | [98.91] 101.1 102.9 106:4 1079 1124 114.8 118.7 121.8 127.6 126.9 I31.3
Rubidium Strontium Yutrum Zironium Niobitm Molybdenum | Techactium Ruthenium Rhodiunt Palladium Silwer Cadmimn Indium Tin Antimony Tellurium [odine Xenon
55 56 57-71 72 73 74 75 76 77 78 79 80 31 82 83 84 85 86
Cs Ba HI Ta W Re Os Ir Pt Au Hg Tl Ph Bi Po At Rn
1329 137.3 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 2044 207.2 2090 1 [2100f | (210.01 | 12220
Caesium Barum Lanthanides Hafninm ‘Tuntalum Tungsten Rhenium Osmium {ridium Platinum Gold Mercury Thullinm Lead Bismuth Pulonium Astitine Radon
87 88 89-103 104 105 106 107 108 109 110 LTt 112 113 e Q] 116 117 118
Fr Ra Rf Db Sg Bh Hs Mt Uun Uuu Uub Uug Uuh Uuo
[223.01 | [226.0] (26007 ] [262.1] | [263.1] | {264.1} | 1265.0] | [2068] — — — — — —
Francium Radium Actinides | Rutherfordium|  Dubnium Seaborgium Ruhriom Hassium Meilnerivm | Unumnilium | Unununium Unuabium Lnunquadium Unualwxium Ununoctium
Lanthanides
57 38 59 60 Ol 62 63 64 63 66 67 68 09 70 71
La Ce Pr Nd Pm Sm Eu Gd Th Dy Ho Er Tm Yb Lu
138.9 140.1 1409 1442 | [1469] 150.4 152.0 137.3 1589 1625 164.9 167.3 168.9 173.0 175.0
Lanthunum Cerdum Prascodymium| Neodymium | Promethium Sumarium Europium Gadoliniym Terbium Dysprosism Holmium Erbium Thulium Yiterbium Lutetiom
Actinides
89 90 9t 92 93 94 v5 96 97 s 99 100 101 102 103
Ac Th Pa u Np Pu Am Cm Bk Cr Es Fm Md No Lr
[227.0] | 2320 231.0 238.0 | [237.0] | [239.0] | 12400 | (24400 | [249.0] | 125207 | [252.0) | {25711 ] 1258.11 | [259.1] | [262.1]
Actinium Thorum Protactinium Uranium Neptuniom Plutonium Americium Curium Nerkelivm Californium | Einsteinium Tarmaism Mendelevium §  Nobelinm Lawrencium

Where the atomic weight is not known. the relative atomic mass of the most common radioactive isolope is shown in brackets.

. . - - N . 237\
The atomic weights of Np and Te are given for the isolopes "71\'p and ®Te.
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