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General Instructions
o Reading time — 5 minutes

o Working time — 3 hours

o Write using blue or black pen

. Draw diagrams using pencil

. Board-approved calculators may be
used

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

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

o Set working out clearly as marks

are allocated to working

Total marks (100)

Section 1 75 Marks

This section has two parts, Part A and Part
B.

Part A = 15 marks

. Attempt questions 1-15
o Allow about 30 minutes for this
part *

Part B = 60 marks

. Attempt Questions 16-28
Allow about 1 hour and 45 minutes
for this part

Section I1 25 marks

. Attempt Question 34 only

. Allow about 45 minutes for this
section.
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Part A

Total Marks (15 Marks)
Attempt Questions 1-15

! Allow about 30 minutes for this Part

Use the multiple-choice Answer Sheet.

Select the alternative A, B, C OR D that best answers the question. Fill the response circle

completely.
Sample 2+ 4=

(A) 2 (B) 6 (©) 8 D)9

@ & ©

If you think you have made a mistake, put a cross through the incorrect answer and fill in

the new answetr.

If you change your mind and have crossed out what you consider to be the correct answer, then indicate
this by writing the word correct and drawing an arrow as follows.

correct

%
® 8B G O
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Use the coloured multi choice answer sheet provided with this paper.

L.

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?

(A) 517N
(B) 750N
(C) 388 N
(D) 1050N

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

2.

3.

4,

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

* Total mass of the telescope = 1.1x10%g
* Radius of telescope orbit = 7.0x10°m.

What is the orbital speed of the telescope?

(A) 8.2x10'ms
(B) 7.6x10°ms’
(C) 7.9%x 10°ms™
(D) 5.7x10'ms

What is the gravitational potential energy of the telescope?

(A) -63x10"7J
(B) -6.5x10"07J
C) -5.7x10"]

©)
D) -9.0x10%J

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

(A) 82x10'N
(B) 3.0x10°N
(© 9.0x10*N
®) 11x10°N
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5. ‘The star Algol is 3.67 x 10'°m away from Earth, as measured from Earth. Meanwhile, a

spacecraft is travelling past earth on the way to Algol. The spacecraft measures the distance
between Earth and Algol to be 2.15 x 10'%m.

What is the speed of the spacecraft, relative to Earth?

(A)  0.810c
(B)  0.657c
(C)  0.4l4c
(D)  0.235¢

6. The following diagram shows a cross-section of a loudspeaker.

‘B shaped magnet

speakencoil ~. ]

: At the instant shown, when the current in the coil is flowing into the page at the top of the coil,
5 which of the following statements describes the motion of the coil (and the attached cone)?

|

|

| (A) Itis oscillating.

(B)  Itisrotating.

(C)  Itis accelerating to the right of the page.
(D)  Itis accelerating to the left of the page.
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7. The unit of magnetic flux is the weber, where 1.0 Wb is equivalent to which of the following

units?

A)  1Am®
(B) 1Am?
(C) 1Tm?
D) 1Tm?

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 occurs?

Speed of Induced emfin | Current in the
rotation coil (back emf) 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) 160 A
(B) 80.0A
(C) 40.0A
(D) 100A

PART A CONTINUED NEXT PAGE
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10. The diagram below represents 2 magnet mounted on a light rod which oscillates as a simple

pendulum. At the end of the swing, the magnet approaches a coil connected to a sensitive
galvanometer.

Hawd suppent

/ figlh nw

Tnar anmgoin

As it swings, the magnet induces an emf (voltage) in the coil. A graph of induced emf plotted
against time for the coil is shown below. Times P, Q, R and S are marked on the graph for one
complete period of oscillation.

emf

P W S time

At which of the times P, Q, R and S is the magnet closest to the coil?

(A)
(B)
©
D)

Time P

Time Q

Time R
Time S
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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)  1.04x10°%J
B) 1.04x10%7]
(C) 3.13x10%7J
D) 3.13x10%°J

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

0.6

intensity

0.4

0.2

0.0 500 1000 1500 2000 2500 3000

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.
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Questions 14 and 15 refer to the following information:

The diagram below shows a proton between two parallel, charged metal
plates. T he potential difference between the plates is 600 V and they are
1.5 x 107 m apart.

The proton is at a position 5.0 x 10”m from the positive (top) plate. The
electric charge on a protonis +1.6x 107" C.

i

Paositive plate
o o e | o oo +/

600 \:'M / W‘“‘""’J:
50% 10 m

'k

11.5x107% m

Negative plate

14. What is the force on the proton due to the electric field between the plates?

A) 64X10°N
(B) 64X10°N
(C) 40X10*°N
(D) 4.0X10°N

15. What is the potential difference between the position of the proton and the negative plate?

(A) 600V
(B) 400V
(C) 200V

(D) 100V
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Part B

Total Marks — 60

Attempt Questions 16-28

Allow about 1 hour and 45 minutes for Part B
Answer the questions in the spaces provided

Show all relevant working in questions involving calculations.

Question 16 (2 Marks) Marks

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

Explain why the modern metre is defined in this way.
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Question 17 (6 marks) Marks

A boy performs an experiment with the simple projectile launcher shown below, Which [ainches
steel balls on a flat surface.

’ i 7 SO o LT S Aol 7
lnuncher ; it e it e o .....-....u.,'
sndf 7 i

By pulling the spring in the launcher to a fixed distance, the boy gives the ball an initial velocity.

In one test run of the launcher, the boy makes a number of observations about the trajectory of the
ball. These are shown in the table below as Test Run A.

Result Table Test Run A

Angle of Launch, & 30°

Maximum Height, H 0.26 m
Range of Ball 1.80 m

(@)  For Test Run A, calculate the magnitude of the initial vertical velocity 2
of the ball.

10
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For Test Run A, calculate the total time the ball is in the air.

(©)

For Test Run A, calculate the magnitude of the initial horizontal velocity of the
ball.

1
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Question 18 (6 marks)

Fixepieeisoiat

Thefoliowing inforination wasinclided inra NWASA press retease o113 Tune 2005

Astronomers Announce the Most Earth-Like Planet Yet Found Outside the Solar
System.

Taking a major step forward in the search for Earth-like planets beyond our own solar
system, a team of astronomers has announced the discovery of the smallest extra-solar planet
yet detected. “We keep pushing the limits of what we can detect and we’re getting closer and
closer to finding Earths,” said team member Steven Vogt, a Professor of astronomy and
astrophysics at the University of California, Santa Cruz.

The newly discovered “Super Earth” orbits the star Gliese 876, located just 15 light years
away in the direction of the constellation Aquarius. The team measured the mass of the
planet to be 5.9 Earth masses, and its radius to be 2.2 times that of the Earth. It orbits Gliese
876 with a period of 1.94 days at a distance of 3.15 x 10°m.

Use the information contained in the passage above to answer the following questions:

(a) Calculate the acceleration due to gravity at the surface of the planet. 2
(b) Cz)mpare the escape velocity of the planet to that of the Earth. 2
(c) Calculate the mass of the star, Gliese 876. 2




n
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Question 19 (6 marks)

The Michelson-Morley experiment attempted to measure the velocity of the Earth through the
aether. Describe the procedure used and evaluate the reliability of the result.

13
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Question 20 (4 marks)

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

XXXXXXXX

particle

XXX XXX
XX XX

(a) Explain why the path of the particle is circular,

(b) Explain what would happen to the radius of the path if a negatively charged particle
of the same mass and speed, but twice the charge is travelling in the same magnetic field.

2

14
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Question 21 (4 marks) Marks
A simple motor consists of a flat rectangular coil with # turns in a magnetic 4
field B as shown.
B=0.1T
L
L

wai

(o f oot
™~ LT

s ¥

el

The coil has an area of 0.01 m” and carries a current of 1 A. The motor drives a pulley of diameter
20cm and weights can be hung from either side of the pulley at point X or point Y.

(a) In order to prevent rotation, should a weight be hung at point X or at point Y? Justify your
answer. 1

(b) What is the magnitude of the torque provided by a mass of 0.2kg suspended from either
point X or point Y? 2

(c) If the motor is just stopped by a mass of 0.2kg how many turns does the coil have? 1

15
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Question 22 (3 marks)

An electricity fransmission line consists of two wires separated by 410 Tetres wmid the
towers supporting the wires are 200 metres apart. Each wire is carrying a current of 1.78 x
10> A. The currents are flowing in opposite directions.

Determine the magnitude and direction of the force per metre exerted by each current
on the other. :

16
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Question 23 (5 marks)

The photograph below shows the parts of an AC electric motor.

@

Laminated iron core

Stator Coils Rotor assembly

Outline the function of the stator coils in this motor.

‘squirrel cage’ rotor

bearing

Student NUMDBET ...ccecvvvieieinreniininrenes

Marks

(b)

Describe the principle of operation of the type of motor illustrated above.

17
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Question 24 (5 marks)

The following Adiagramb shows an aluminium sheet dropping, under the miuence of gravity,
between the poles of a strong permanent magnet. At the position shown, the sheet has an
instantaneous velocity, 7, and is dropping out of the field. Only the top half of the sheet

remains between the poles of the magnet.

(a) On the diagram above, draw in the eddy current that is generated in the sheet,
showing both the position and the direction of the current.

(b)  Explain, in terms of the physical principles involved, the production of eddy
currents in the sheet and their effect on the subsequent motion of the sheet.

18
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Question 25 (3 marks)

Heinrich Hertz performed an experiment where he measured the speed of radio waves using 3
the principle of interference of waves produced by a reflection from a metal plate. Outline
the significance of the result of this experiment.

Question 26 (4 marks)

In the early nineteenth century, it was experimentally shown that light had wave 4

properties such as interference and diffraction. However, this classical wave model of light
could not be used to explain the observations made in experiments on the photoelectric
effect. Use Einstein’s reconceptualisation of the model of light to explain why the
photoelectric effect will not occur if incident light is below the threshold frequency.

19
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Question 27 (6 marks)

The diagram below Shows a thin beam of electrons in a cathode ray tube. Lhe electrons ate

moving at a velocity, v =1.2 x 10* ms-1 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) Determine the magnitude and direction of the force on a single electron due to |
the magnetic field only.

20
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(b)  Determine the magnitude and direction of the electric field. Show working . 2
(¢)  Derive an equation for the velocity of an electron between the deflector plates 1
when the magnetic and electric forces are in balance.
(d)  Calculate the potential difference between plates P and S. State which plate is positive. 1

21




Physics 2008 Trial Examination Student Number .....ccccvveiviiininininnnans

Question 28 (6 marks)

| Epraﬁn how enefgy savings are cﬁrréntly made during the transmission of eleb’cricity through
power grids and assess the possible use of superconductors in these applications.

22
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SECTION II

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.

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

24
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Question 34 — From Quanta to Quarks (25 Marks)

(Use the lined paper over leaf for you answers)

(2) Rutherford analysed an experiment where alpha particles where fired at gold foil.
From this experiment Rutherford concluded that the atom :

* was mostly free space and
* had a dense positively charged nucleus.

With reference to experimental observations made by Geiger and Marsden, justify
Rutherfords conclusions shown above. (2 marks)

(b) Bohr described an atomic model where electrons occupied energy levels.
Compare the Bohr model to that proposed by Rutherford. (3 marks)

(c) State 4 shortcomings(difficulties) of the Bohr model of the atom. (4 marks)

(d) Assess the role of the Pauli exclusion principle in explaining one aspect or
shortcoming of the Bohr model. (2 marks)

(e) Bohr postulated that an atom’s angular momentum was quantised and occurred in
multiples of h/2z. Using the de Broglie relation A=h/mv, derive an expression to
show that angular momentum is quantised. (2 marks)

(f) The flowchart represents one model of scientific method used to show the
relationship between theory and the evidence supporting it.

Observation

|

Problem raised

4

New Hypothesis « <« <+ «

l
Experiment to test hypothesis 1

l
Collection of data )

l
Analysis of results )

!
Support for hypothesis — — — Lack of support

|

New theory or law

Discuss de Broglie’s “matter wave” model and the evidence supporting it, in .

terms of the model of Scientific Method shown above . (2 marks)

25
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(g) Write the transmutation equations for the following processes; (4 marks)

(i) Alpha decay of Uranium 238

(ii) Beta decay of Thorium 234

(h) Calculate the magnitude of the gravitational and electrostatic forces between 2

protons separated by 1.2 x 107, (F=kq.q/d®, k=9x10°) (2 marks)
(1) Account for the need for the strong nuclear force. (2 marks)

Answer sheet for Quanta option Student number ......c.ceveueineianann.
(a)

(b)

(c)

26
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END OF PAPER

28
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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, c

Magnetic force constant, [ = -f—‘-]

2
Universal gravitational constant, G
Mass of earth

Planck’s constant, /

Rydberg’s constant, R (hydrogen)

Atomic mass unit, u

1eV

Density of water, g

Specific heat capacity of water

Data Sheet

-1.602x 10 C

9.109 x 10°! kg
1.675x 107 kg
1.673 x 10 kg

340ms!
9.8 m s>

6.4 x 10°m
3.00x 10°m 5!

20x10"NA?

6.7 x 10" N m* kg
6.0x 10* kg

6.626 x 1074 J s
1.097 x 107 m™

1.661 x 10-*"kg
931.5 MeV/c?

1.602x 107
1.00 x 10° kg m-3

4.18x 10° T kg’ K!

29
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FORMULAE SHEET
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: PERIODIC TABLE OF THE ELEMENTS >
H : He
1.008 4.003

Hydrogen KEY Helium
3 4 Atomic Number 79 5 6 7 8 Q 10
Li Be Au | Symbol of element B C N 0 F Ne
6.941 9.012 Atomic Weight }  197.0 10.81 12.01 14.01 16.00 19.00 20.18
Lithium Beryllium Gold Name of element Boron Carbon Nitrogen Oxygen Fliorine Neon
i1 12 13 . 14 15 16 17 18
Na Mg Al Si P S & Ar
22.99 2431 26.98 28.09 30.97 32.07 3545 39.95
Sodium Magnesium . Aluminium Silicon Phosphorus Sulfur Chlorine Argon
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.39 69.72 72.61 74.92 78.96 79.90 83.80
Potassium Calcium Scandium Titanium Vanadium Chromivm Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium pmine Krypton
37 38 39 40 41 42 43 44 45 46 47 48 49 - 50 51 52 53 54
Rb Sr Y Zr Nb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xe
8547 87.62 88.91 91.22 9291 95.94 {98.91] 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
Rubidium Strontium Yttrinm Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium !I dine Xenon
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 FS 86
Cs Ba. Hf Ta W Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.9 137.3 178.5 180.9 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 | [210.0] | [2?10.0] | [222.0]
Caesium Barium Lanthanides Hafnium Tantalum Tung Rheni Osmi Tridium Platinum Gold Mercury Thallium Lead Bismuth Polonium .!l\. tatine Radon
87 88 89-103 104 105 106 107 108 109 110 111 112 113 114 115 116 17 118
Fr Ra Rf Db Sg Bh Hs Mt Uun Uuu Uub Uuq Uuh Uuo
[223.0] | [226.0] [261.11 | [262.1] | [263.1] | [264.1] | [265.1] | [268] — — — — — —
Francium Radium Actinides |Rutherfordium| Dubnium Seaborgium Bohrium Hassium Meitnerium | Ununnilivm | Unununiuvm Ununbium Ununquadiuvm Ununhexium Ununocliuﬂ
Lanthanides
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd Pm Sm Eu Gd Tb Dy *Ho Er Tm Yb Iu
138.9 140.1 140.9 144.2 [146.9] 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
Lanthanum Cerium Praseodymium| Neodymium | Promethium Samariwn Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Yiterbium utetium
Actinides :
89 90 91 92 93 94 95 96 97 98 99 i00 101 102 103
Ac Th Pa U Np Pu Am Cm Bk Ct Es Fm Md No Lr
22701 | 2320 | 231.0 | 238.0 | [237.0] | [239.1] | [241.1] | [244.1] | [249.1] | [252.1] | [252.1] | [257.1] | [258.1] | [259.1] | [262.1]
Actininum Thorium Protactinium Uranium Neptunivm Plutonjum Americium Curium Berkelium Californium | Einsteinium Fermium Mendelevium | Nobelium Lavirencium
Where the atomic weight is not known, the relative atomic mass of the most common fadioactive isotope is shown in brackets.
The atomic weights of Np and Tc are given for the isotopes ZNp and P Te.
» “
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Part B

Total Marks — 60

Attempt Questions 16-28

Allow about 1 hour and 45 minutes for Part B
Answer the questions in the spaces provided

Show all relevant working in guestions involving calculations.

Wel 25 4 o4 799
DR AcCc # > < ## D B D c B AR

Marks

Question 16 (2 Marks)

The modern definition of the metre is “the distance travelled by light in a 2

vacuum during 1/299,792,458 of a second.”

Explain why the modern metre is defined in this way.
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Question 17 (6 marks) Marks

A boy performs an experiment with the simple projectile launcher shown below, which launches
steel balls on a flat surface,

By pulling the spring in the launcher to a fixed distance, the boy gives the ball an initial velocity.

In one test run of the launcher, the boy makes a number of observations about the trajectory of the
ball. These are shown in the table below as Test Run A.

Result Table Test Run A

Angle of Launch, & . 30°
Maximum Height, H 0.26 m
Range of Ball 1.80 m

(a)  For Test Run A, calculate the magnitude of the initial vertical velocity
of the ball. 1 2
V.= M+ 208
4 &

M?Z ﬁ}vglﬁ @ N \/123 Q A‘g‘ o a L’é .

A

I

:!\J_g\(\ 5«0

= Mo Mjrf-)\/las

- ‘VZ—%%»E xan%m

“UQ = Q.Qé. m{ﬁ»

SR T2 e
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(b)  For Test Run A, calculate the total time the ball is in the air. 2
Veuyrot + . 284
- :r—bT [aal-YoN =1
L=Nv-u,
eOwat m—— :
ok 3 =0k s
0 — 1 ’%
-9.2
= O0./Z>5\s
(c)  For Test Run A, calculate the magnitude of the initial horizontal velocity of the 2
ball.

L= M Cos 3o

= 3.9 “'”/ =

[
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Questioln 18 (6 marks)
The following information was included in a NASA press release of 13 June 2005:

Astronomers Announce the Most Earth-Like Planet Yet Found Outside the Solar

System.
Taking a major step forward in the search for Earth-like planets beyond our own solar

system, a team of astronomers has announced the discovery of the smallest extra-solar planet
yet detected. “We keep pushing the limits of what we can detect and we’re getting closer and
closer to finding Earths,” said team member Steven Vogt, a Professor of astronomy and

astrophysics at the University of California, Santa Cruz.

The newly discovered “Super Earth” orbits the star Gliese 876, located just 15 light years

away in the direction of the constellation Aquarius. The team measured the mass of the
planet to be 5.9 Earth masses, and its radius to be 2.2 times that of the Earth. It orbits Gliese

876 with a period of 1.94 days at a distance of 3.15 x 10°m.

Use the information contained in the passage above to answer the following questions

(a) Calculate the acceleration due to gravity at the surface of the planet. 2
2 g m—.\l
3 T f {386 x go ;}
-1l 1 ¥ ( )
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(b)  Compare the escape velocity of the planet to that of the Eur*h 2
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(c) Calculate the mass of the star, Gliese 876. 20 2
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Question 19 (6 mark s ., .6 ¢
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|
Question 20 (4 marks) !

The diagram below illustrz \arged particle moving in a magnetic
field. The magnetic field i A‘ﬁ\)
w o particle
TXAXXX XXX X

X X XX S

X HX X .

XA XX

X X\X X

% My

X X X

(a) Explain why the path of the particle is circular. 2
[2 i)~ cLEARLY ExPLANS THAT THE PARncie

ExPBErICES A CEMOTRIPETAC FORCE BECAUSE  THE MAGNETIC

FIELD ExBRTS A FoRcE  PERPEMIDICULAR. TO T?—Hi MoT10M

M'lﬁ—
OF THE CotAoED PagTieLE . e qu-B = S
[t MARK [~ SomE PrRT of ALoVE

(b) Explain what would happen 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.
l

Edirie s TAT "y
2_mprscs | Beinvse - B r oty

THERFORE  RADIUS DEcRemes TO 45 OF Aeious
|| maRic | QUALITATIVE STATERE]MT THT RADIUS DECEARES onty
[ AR |
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Question 21 (4 marks) ’ Marks
A simple motor consists of a flat rectangular coil with » turns in a magnetic 4
field B as shown.
B=01T

L
7
1 A{/ 1
;ZO.Olmz

(L
I )

o

Bommemennst  Sow wewy

o

7 3

The coil has an area of 0.01 m” and carries a current of 1 A. The motor drives a pulley of diameter
20cm and weights can be hung from either side of the pulley at point X or point Y.

(a) Inorder to prevent rotation, should a weight be hung at point X or at point Y? Justify your
answer. 1

frl MMK. COtlECT ANSWER  AND JUSTIF AT op )

P

£6.—— X, BEcausE THE CoOw MOUES CLockdd RE DUE TO THE ~ome

" BFfecT.
(b) What is the magnitude of the torque provided by a mass of 0.2kg suspended from either
point X or point Y? 2
T = Fdl | [2 mrxs| coeteeT soganmnoy
ArSLIERS AND UMNITS
= pa ﬁ' o{
- AS ABovE BoT
~0.2xV8R O LA SepadeeT o TS
=019 Nm
(c) Ifthe motor is just stopped by a mass of 0.2kg how many turns does the coil have? 1
C = NE_IA . N S parlxe-0l
—— = /%J:A = | ‘?é Turng J t mA - CoRPECT
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Question 22 (3 marks)

An electricity transmission line consists of two wires separated by 4.0 metres and the
towers supporting the wires are 200 metres apart. Each wire is carrying a current of 1.78 x

10° A. The currents are flowing in opposite directions.

Determine the magnitude and direction of the force per metre exerted by each current

T

on the other. —_ —
} /S
£ = A , RN
_axio x (L78x107)
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Question 23 (5 marks) Marks
The photograph below shows the parts of an AC electric motor.
‘squirrel cage’ rotor
Laminaged iron core '
bearing
Suntor Coils Rotor assembly
2

(a) Outline the function of the stator coils in this motor.

m ~ CORREALY INICATES M FEATIRES E.6. THE S7A70R Pl DES
AN EMTERURL. MAGNENC FIELD Fol THE QooRd . THIS MAGNETIC FIELD ROTATES/IMoves
To PRoduckE A TORQUE , ml-%ﬂrqﬂ ARovE -
(b) Describe the principle of operation of the type of motor illustrated above.

_fg MARKS E CLEARLY PROVIDES cm%wcs AND FEATURES OF THE
Pancpie of offlinon) EG  THE AC CoRREST GENERRES

e
A RoTATING MAGRETIC FIELD . THIS INDUCES ColRENT IN THE

LotoR. DUE To FARLAWY'S cth). THE CURRENT N THE RoroR

PRoDUcES A MPCHENC Fierd THAT INTERACTS WiTH THE STADRS

MAGNETIC FiELD ACcolbiNe To LERZ'S tA), AS THE FIEeDd'S
OPPoSE EBAeH oOTHER THERE (3 A TodQUE. FolegE onN THE

RoTol  #gzzeaz

(2 mAareS | - oSty corleeT
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Question 24 (5 marks)

The following diagram shows an aluminium sheet dropping, under the influence of gravity,
between the poles of a strong permanent magnet. At the position shown, the sheet has an
instantaneous velocity, ¥, and is dropping out of the field. Only the top half of the sheet
remains between the poles of the magnet.

Q. mArwS | cotrecT tocanow
ArDd plEcTion)

2( Mkﬂm[ IS AMBOVE BoT
DiREcTION 18CORRECT

(a) On the diagram above, draw in the eddy current that is generated in the sheet,
showing both the position and the direction of the current. 2

(b)  Explain, in terms of the physical principles involved, the production of eddy
currents in the sheet and their effect on the subsequent motion of the sheet. 3

Q3MMbcs) — RELATES PloDucnoen OF cURRENTS

SR ———

TO CHANCE (M MAGNETIC FELD (FAQADAV‘S u\«-)

— RELATES LENZ'S Lmd TO EDDY collenT

Plodboc - MACNETIC FELD THAT offoSrs Mdﬁo&)
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uestion 25 (3 marks

Heinrich Hertz performed an experiment #&' measure, the speed of radio waves using 3
the principle of interference of waves produced by a reflection from a metal plate. Piseuss OJH 1L
the 51gn1ﬁcance of the result of this experiment.
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Question 26 (4 marks)

In the early nineteenth century, it was experimentally shown that light had wave 4
properties such as interference and diffraction. However, this classical wave model of light
could not be used to explain the observations made in experiments on the photoelectric

effect. Use Einstein’s reconceptualisation of the model of light to explain why the

photoelectric effect will not occur if incident light is below the threshold frequency.
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Question 27 (6 marks)

The diagram below shows a thin beam of electrons-in a cathode ray tube. The electrons are
moving at a velocity, v=1.2 x 10> ms-1 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.

umgfnatic field, By, = "1-00 T
} \ /Pin;te?
1 ¥
ety L
X WX X X XT  r=12x10ms
st i glectron benm
3 P P H
X X X K X X | 100em
\ Plae §
~Cathode ray tube

(a)  Determine the magnitude and direction of the force on a single electron due to
the magnetic field only.
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QLL(JJ‘ ~ol & <\A
(b)  Determine the magnitude and direction of the force-en-each-clesron-due-to-the. - 2

eleste-frctds Show working es-explate-your-answer. S
- o, B2 e

(¢)  Derivean equatBITféT‘the-ve‘ City of an electron between the deflector plates 1
when the magpetic and electric forces are in balance.

(d)  Calculate the potential difference between plates P and S. State which plate is positive. 1
N_ £

— e

&
- 2 220 2O
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Question 28 (6 marks)

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

applications.
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owing processes; (4 marks)

(g) Write the transmutation equations for the
(i) Alpha decay of Uranium 238

(ii) Beta decay of Thorium 234

(h) Calculate the magnitude of the gravitational and electrostatic forces between 2

protons separated by 1.2 x 1072, (F=kq.q/d*, k=9x10°) (2 marks)
(1) Account for the need for the strong nuclear force. (2 marks)
Answer sheet for Quanta option Student number ......cccvvviniinninann.
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