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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 
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Total marks (100) 

Section I Pages 2 - 26 
(75 marks) 

This section has two parts, Part A and  
Part B 

Part A – 20 marks 

 Attempt Questions 1 - 20 
 Allow about 35 minutes for this part 
 

Part B – 55 marks 

 Attempt All Questions  
 Allow about 1 hour and 40 minutes for this part 

 
Section II Pages 27 – 30 
 

(25 marks) 
 Use separate writing booklets 
 Attempt Question 36 only. 
 Allow about 45 minutes for this section 

Check List 
Each candidate must have 

 Question paper 
 Multiple choice answer sheet 
 2 x Five-page booklets 

Masters 
AAH – Dr A. Haines SRW – Mr S. Williams 

MRW – Dr M. Ward AGY – Mr A. Yabsley 

PCK – Dr P. Knight 
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1 Wikipedia uses the following phrase: 
 

“the use of the relative movement and gravity of a planet or other celestial 
body to alter the path and speed of a spacecraft, typically in order to save 
propellant, time, and expense.” 

 
to describe: 

 

(A) Kepler’s 3rd Law. 

(B) geostationary orbits. 

(C) projectile motion. 

(D) the slingshot effect. 
 
 

2 During the early stages of the launch of a rocket, an astronaut typically 
experiences: 

 

(A) decreasing g-forces, because the net force acting on him increases. 

(B) increasing g-forces, because the velocity of the rocket increases. 

(C) decreasing g-forces, because the force of gravity acting on him 
decreases. 

(D) increasing g-forces, because the acceleration of the rocket increases. 
 
 

3 A satellite of mass 1500 kg is orbiting a planet at an orbital radius of 2.6x107 m. 
It experiences a centripetal force of 4.7x103 N. The speed of the satellite is: 

 

(A) 1.3x103 ms-1 

(B) 9.0x103 ms-1 

(C) 4.6x107 ms-1 

(D) 8.1x107 ms-1 
 
  

http://en.wikipedia.org/wiki/Gravity
http://en.wikipedia.org/wiki/Planet
http://en.wikipedia.org/wiki/Course_(navigation)
http://en.wikipedia.org/wiki/Speed
http://en.wikipedia.org/wiki/Spacecraft
http://en.wikipedia.org/wiki/Propellant
http://en.wikipedia.org/wiki/Time
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4 The table below contains data on the dwarf planet Eris. 

 
Physical Property  Value 
Orbital Radius  1.01x1013 m 
Planetary Radius 1.16x106 m 
Length of Day 26 hours 
Length of Year 561 Earth years 
Mass 1.67x1022 kg 

 
Using this data, calculate the acceleration due to gravity on the surface of 
Eris. 

(A) 1.3x10-6 ms-2 

(B) 8.3x10-4 ms-2 

(C) 1.1x10-1 ms-2 

(D) 8.3x10-1 ms-2 
 
 
Questions 5 and 6 refer to the diagram below, which shows a projectile launched at an 
angle of 30o above a horizontal surface at a speed of 27.0 ms-1. 
 

 
5 The horizontal component of the initial velocity of the projectile is: 

 

(A) 0 ms-1 

(B) 13.5 ms-1 

(C) 23.4 ms-1 

(D) 27.0 ms-1 
 
 

6 The horizontal range of the projectile is: 
 

(A) 32.2 m 

(B) 37.2 m 

(C) 64.4 m 

(D) 74.4 m 
 
 

30o 



Form VI Physics  2013 Trial Examination  

 Page 5 of 34 AAH 

 

7 An electron in a particle accelerator is found to have a mass of 1.42x10-30 kg. 
The speed of the electron is: 

 

(A) 2.30x108 ms-1 

(B) 1.92x108 ms-1 

(C) 1.77x108 ms-1 

(D) 1.23x108 ms-1 
 
 

8 A transformer designed to convert Australian domestic voltage (240 V AC) to 
a voltage compatible in the USA (120 V AC) has 200 turns in its primary coil.  
What is the number of turns in its secondary coil? 

 

(A) 100 

(B) 120 

(C) 200 

(D) 400 
 
 

9 A square coil of side length 0.5 m sitting in a perpendicular field, experiences a 
magnetic flux of 100 Wb. If both the magnetic field strength and the side 
length are doubled, the new magnetic flux will be: 

 

(A) 100Wb 

(B) 200Wb 

(C) 400Wb 

(D) 800Wb 
 
 

10 Edison and Westinghouse were involved in competition to supply electricity to 
homes in the USA. Which of the following is a true statement? 

 

(A) Westinghouse advocated the adoption of DC as the method of 
distribution. 

(B) AC is more useful than DC as it is easier to convert the high voltages 
used in transmission to the lower voltages used in the home. 

(C) DC is more dangerous than AC as DC was used in the first electric 
chair. 

(D) DC is more efficient than AC because DC can easily be stepped up to 
higher voltages. 
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11 Which of the following is a true statement about the operation of a transformer? 

 

(A) Step down transformers require a laminated core as the input energy is 
lower than the output energy. 

(B) A back emf is induced in the secondary coil which reduces the 
efficiency of the transformer. 

(C) A laminated iron core improves the efficiency of a transformer by 
disrupting the eddy currents. 

(D) Eddy currents in the core produce energy which is transferred to the 
secondary coil to improve the efficiency of a transformer. 

 
 

12 A DC motor: 
 

(A) Uses a split ring commutator to deliver the current to the coil. 

(B) Uses slip rings to deliver the current to the coil. 

(C) Has no direct electrical connection to the coil. 

(D) Uses a squirrel cage to convert AC into DC in the coil. 
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13 The following diagram shows a single loop of wire in a magnetic field. The 

initial strength of the magnetic field is 1.5T and it is directed into the page. 
A galvanometer is connected to the loop to measure any current that flows in it. 

 

 
 

The magnetic field changes over time as shown in the following graph. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which of the following graphs correctly shows how the magnitude of the 
current in the loop varies with time as the magnetic field changes? 
 
(A)      (B) 
 
 
 
 
 
(C)      (D) 

 
 
 
 
 

 
 

 

 G 

B= 1.5T 
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t 
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Questions 14 and 15 refer to the diagram below, which shows an electron travelling to 
the right between a pair of charged parallel metal plates. 
 

 
 

14 If the voltage between the plates is 100V and their separation is 0.10 m then the 
magnitude of the force on an electron fired between the plates is: 

 

(A) 1.6x 10-16 N. 

(B) 1.6x 10-17 N. 

(C) 1.6 x 10-18N. 

(D) 1.6 x 10-19 N. 
 
 

15 If it was desired for the electrons to be undeflected using a magnetic field in 
addition to the electric field above, then the direction of the magnetic field 
would need to be: 

 

(A) Left to right. 

(B) Right to left. 

(C) Into the page. 

(D) Out of the page. 
 
 

16 The scientist responsible for the first production and detection of radio waves 
was: 

 

(A) Planck 

(B) Hertz 

(C) Einstein 

(D) Faraday 
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17 In the diagram of a cathode ray tube below, what is the function of the 
components labelled X? 

  
 

 
 

(A) To fluoresce when hit by an electron beam. 

(B) To deflect electrons horizontally. 

(C) To deflect electrons vertically. 

(D) To produce high speed electrons. 
 
 

18 At the end of the Nineteenth Century, Physicists used this piece of equipment 
to demonstrate that cathode rays: 

 

 
 

(A) travel in straight lines. 

(B) can be deflected by electric fields. 

(C) possess momentum. 

(D) are independent of the cathode. 
 
  

X 
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19 The device below is most probably used to: 

 
 

 
 

 

(A) demonstrate the photoelectric effect. 

(B) measure the speed of radio waves. 

(C) demonstrate black body radiation. 

(D) demonstrate thermionic emission. 
 
 

20 The diagram below shows a current carrying wire inclined at 30o to a magnetic 
field. The force that the wire experiences as a result of its interaction with the 
field is 1.2 N. The length of the wire in the field is: 

 

30

B = 0.62 TI = 4.5 A

 
 

(A) 0.43 m 

(B) 0.86 m 

(C) 1.1 m 

(D) 1.7 m 
 

 

  

Anode 

Cathode Incident light 

A 



Form VI Physics  2013 Trial Examination 
 
 Candidate Number:  

 Page 11 of 34 AAH 

 

 
Part B 
Total marks - 55 
Attempt Questions 21 - 34 
Allow about 1 hour and 40 minutes for this Part 
 
Answer the questions in the spaces provided. 
Show all relevant working in questions involving calculations. 
 

 
 

 
Question 21 (3 marks) 

 

“The surface of the Earth is not an inertial frame of reference” 

 

Assess the validity of this statement. 

  3 
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Question 22 (5 marks) Marks 
 

In October 2012, European scientists reported the discovery of a planet orbiting 

the star Alpha Centauri B. The planet was reported to have an orbital radius of 

6.0x10
9
 m and an orbital period of 2.8x10

5
 s. The scientists estimated the mass of 

the planet to be 6.6x10
24

 kg. 

 

a) Calculate the mass of the star Alpha Centauri B. 

  3 

  

  

  

  

  

 

 

b) Calculate the gravitational force between the star and the planet. 

  2 
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Question 23 (7 marks) Marks 

 

Discuss the effect of Einstein’s Special Theory of Relativity on our understanding 

of the concepts of space and time. 

  7 
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Question 24 (3 marks) 

 

Explain what is meant by the term ‘the escape velocity at the surface of the Earth’ 

and calculate its value. 

  3 

  

  

  

  

  

 
  



Form VI Physics  2013 Trial Examination 
 
 Candidate Number:  

 Page 16 of 34 AAH 

 

 
Question 25 (8 marks) Marks 
 

A physics practical was conducted to examine the force between two current 
carrying wires. The following equipment was set up using an electronic balance 
determine the force between the wires. 

 

 

The electronic balance was zeroed before the current was switched on so that the 
reading was directly measuring the force between the wires. The effective length 
over which the wires interact was measured to be 0.0975 m. 

I 
(A) 

Balance 
reading 

(g) 

 
 

I2 
(A2) 

Force 
between 

wires 
(N) 

20 0.55 4.0x102 5.4x10-3 
30 1.22 9.0x102 1.2x10-2 
40 2.18 1.6x103 2.1x10-2 
45 2.75 2.0x103 2.7x10-2 
50 3.40 2.5x103 3.3x10-2 

 

 

 

Question 25 continued on next page.  
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Question 25 continued. Marks 
 
a) Use this data to draw a graph of the force between the wires (on the y-axis) 

against the current squared (on the x axis) on the grid provided below. 4 
 

 

 

 

 

 

Question 25 continued on next page. 
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Question 25 continued. 

b) Determine the gradient of the graph. 

  2 

  

  

  

 

 

c) Using your value for the gradient and any other relevant information, 
determine the separation, d, of the wires. 

  2 
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Question 26 (3 marks)  

 

Describe the application of the motor effect in a loudspeaker. 

  3 
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Question 27 (3 marks) Marks 

 

Explain how an AC induction motor operates 

  3 
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Question 28 (4 marks)  

 

Discuss how energy losses in the transmission of electricity from the power 
station to the home are minimised. 

  4 
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Question 29 (3 marks) Marks 

 

In the 19th Century experiments by Crookes using primitive cathode ray tubes 
failed to show the deflection of cathode rays by electric fields. Discuss how this 
and other observations resulted in a debate on the nature of cathode rays. 

  3 
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Question 30 (6 marks) Marks 

 

Consider the following graphs which depict the results of experiments performed 
from the late 19th to early 20th century. 

 

 

With reference to these graphs, discuss the importance of experiments in the 
development of quantum physics from classical physics. 

  6 
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Question 31 (6 marks) Marks 
 

Two identical photons of wavelength 4.22x10-7 m are created when a certain 
amount of matter, M, is converted to energy. 

 

a) Calculate the energy of one of these photons. 

  2 

  

  

  

 

 

b) Calculate the mass, M. 

  2 

  

  

  

 

 

c) If one of these photons collides with a piece of sodium of work 
function 3.65 x 10-19 J, calculate maximum kinetic energy of the 
electron emitted. 

  2 
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Question 32 (4 marks) Marks 
 

An experiment was performed in which a proton was fired into a magnetic field as 
shown below. 

 

 

a) Complete the diagram above to show the path of the proton in the 
magnetic field. 2 

 

b) Describe and explain the effect of increasing the initial velocity of the 
proton on its path in the magnetic field. 

  2 

  

  

  

 
  

V 
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Section II 
 
25 marks 
 
Attempt Question 36 only from Questions 33 - 37 
Allow about 45 minutes for this section. 
 
Answer the question in separate writing booklets.  Extra writing booklets are available. 
Show all relevant working in questions involving calculations. 
 

 
 
 
 Pages 

Question 33 Elective 1 
Question 34 Elective 2 
Question 35 Elective 3 
Question 36 From Quanta to Quarks………….…… 29-30 
Question 37 Elective 5 
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Question 36 - From Quanta to Quarks (25 marks) Marks 

 
a) The graph above shows the electron energy levels of the Hydrogen atom. 
 

(i) Use the graph to determine the energy of the 3rd electron energy level 1 
 

(ii) Using the graph, or otherwise, determine the frequency of the photon 
released when an electron transitions between the 5th and the 3rd 
energy levels. 3 

 
 
 

b)  
 

(i) In the Bohr model of the Hydrogen atom, the radius of the first electron 
energy level is 4.90x10-11 m. Electrons in this orbit have a speed of 
2.36x106 ms-1. 
Explain why Louis de Broglie would have found this to be evidence in 
support of his proposal of ‘matter-waves’. 4 
 

 
(ii) Describe the process of nuclear fission and explain how it can lead to an 

uncontrolled chain reaction. 4 
 
 
 

Question 36 continued on next page 
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H2HeHeHe 1
1

4
2

3
2

3
2 

 
 

Question 36 - From Quanta to Quarks (continued) 
 

START A NEW BOOKLET FOR PARTS c) AND d) 
 
 
c)  
 

Scientists estimate there may well be hundreds of millions of tonnes 
of Helium-3 in the rocks of the Moon, after being one of the isotopes 
ejected from the Sun’s surface for billions of years. It is extremely 
rare on Earth, since our atmosphere and magnetic field prevent these 
solar particles reaching the surface. 
Theoretically it could be used as a fuel for a fusion reactor as shown in 
this formula: 
 
 
The masses of these species are given in the table: 
 

Name Symbol Mass (in amu) 
hydrogen-1  1.007825 
helium-3  3.016029 
helium-4  4.002603 

 
Determine the amount of energy released (in MeV) when two nuclei 
of helium-3 fuse together. 3 

 
 
 

 
d) 
 

(i) Describe an experiment you have performed to observe the spectrum of 
Hydrogen. 3 

 
 

(ii) Explain how the spectrum of Hydrogen was significant in the 
development, acceptance and ultimate failure of the Bohr model of the 
atom. 7 

 
 
 

 
 
 

End of Paper 

H1
1
He3

2
He4

2
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Physics 
 

Data Sheet  
 

Charge on the electron, qe  -1.602  10–19 C  

Mass of electron, me  9.109  10–31 kg 

Mass of neutron, mn  1.675  10–27 kg 

Mass of proton, mp  1.673  10–27 kg 

Speed of sound in air  340 m s–1 

Earth’s gravitational acceleration, g  9.8 m s–2 

Radius of Earth, RE  6.4  106 m 

Mass of Earth  6.0  1024 kg 

Speed of light, c  3.00  108 m s–1 

Magnetic force constant, 













2
0k  

 
2.0  10–7 N A-2 

Universal gravitational constant, G  6.67  10–11 N m2 kg–2 

Planck’s constant, h  6.626  10–34 J s 

Rydberg’s constant, RH  1.097  107 m–1 

Atomic mass unit, u  1.661 x 10–27 kg 
931.5 MeV/c2 

1 eV  1.602  10-19 J 

Density of water,   1.00  103 kg m–3 

Specific heat capacity of water  4.18  103 J kg–1 K–1 
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