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Section I – Multiple Choice 
20 marks 
Select the response which best answers the question and indicate your choice by placing an 
‘X’ over A, B, C or D on the Multiple Choice answer sheet provided 
________________________________________________________________________________ 
 
1. A radioactive particle is used in a linear accelerator. Measured at rest relative to the laboratory 

it has a half life of 2.5µs. When measured at constant speed by an observer in the laboratory, 
its half life has increased to 10µs. 

 
 What is the speed of the particle relative to the laboratory? 
 a) 1.68 x 108 ms -1 
 b) 2.10 x 108 ms-1 
 c) 290 000 000 ms-1  
 d) 2.60 x 108 ms-1 
 
 
2. A 200g mass is swung in a horizontal circle as shown.  It completes 5 revolutions in 3 

seconds. The Circle has a 2m diameter. 
 

 
 Which of the following forces is closest to that required to keep the mass moving in this 

circle? 
 a) 0.50 N 
 b) 2.5 N 
 c) 10 N 
 d) 20 N 
 
 
3. The table contains information related to two planets orbiting a distant star. 
 
  

Planets Mass 
(kg) 

Orbital  
Radius (m) 

Radius of  
Planets (m) 

Length of 
day(s) 

Orbital 
period(s) 

Ying 1.21 x 1025 4.00 x 1011 8.0 x 106 9.5 x 104 8.75 x 107 

Yang 1.50 x 1024 8.00 x 1011 4.0 x 106 4.7 x 104 - 
 
 The orbital period of the planet Ba can be determined by using data selected from this table. 
 
 What is the orbital period of the plant Yang? 
 a) 3.10 x 107s 
 b) 5.51 x 107s 
 c) 1.39 x 108s 
 d) 2.47 x 108s 
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4. The diagrams show a wire loop rotating anticlockwise in a radial magnetic field and in a 
parallel magnetic field. There is a constant current in the wire loop. 

 
  

 
 
 Which pair of graphs best describes the behaviour of the force (F) on the length of wire PQ as 

a function of time (t) for one revolution of the wire loop? 
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5. A pendulum is used to determine the value of acceleration due to gravity.  The length of the 
pendulum is varied, and the time taken for the same number of oscillations is recorded. 

 
 Which of the following could increase the reliability of the results? 
 
 a) Changing the mass of the pendulum 
 b) Identifying the independent and dependent variables 
 c) Recording all measurements to at least four significant figures 
 d) Repeating each measurement several times and recording the average 
 
 
6. Which of the following best describes Galileo’s analysis of projectile motion? 
 
 a) A projectile launched with a great enough velocity would escape Earth’s gravity 
 b) A projectile would travel in a straight line until it ran out of momentum, then is would 

fall 
 c) A projectile launched from the equator towards the east with a great enough velocity 

would orbit Earth 
 d) A projectile would travel in a parabolic path because it has constant horizontal velocity 

and constant vertical acceleration.  
 
 
7. Which of the following factors does NOT affect the escape velocity of an object from Earth? 
  
 a) The mass of the object. 
 b) The mass of the Earth 
 c) The radius of the Earth  
 d) The gravitational constant (G) 
 
 
8. The following diagram shows a coil of wire between two magnets. 
 

 
 

When a current passes through the coil in the direction shown, which is now free to move, the 
coil will: 
 
a) start rotating clockwise (viewed from the front) 
b) not move 
c) move vertically 
d) start rotating anticlockwise (viewed from front) 
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9. The Michelson-Morley experiment was unsuccessful in proving the existence of the ether 
because: 

 
 a) the apparatus was not sensitive enough 
 b) length contraction in the arm perpendicular to the “ether wind” occurred 
 c) the speed of light is constant and is independent of the motion of the source or observer 
 d) the ether was “carried along” with the Earth 
 
 
10. A thin copper rod 1.0 m long has a mass of 0.05 kg and is in and perpendicular to a magnetic 

field of 0.10 T. What minimum current in the rod is needed in order for the magnetic force to 
cancel the weight of the rod? 

 
 a) 1.2 A 
 b) 2.5 A 
 c) 4.9 A 
 d)  9.8 A 
 
 
11. Why are spacecraft that are placed into orbit around the Earth generally launched in an 

easterly direction? 
 
 a) To gain assistance from the wind 
 b) To help slow down the spacecraft so it can go into orbit 
 c) To reduce the interference from the Earth’s magnetic field 
 d) To use the Earth’s rotation to increase the spacecraft’s speed 
 
 
12. The diagram below shows a circular loop of conducting wire in a uniform magnetic field 

directed into the page. 
 

 
 
 Which of the following actions will not affect the magnetic flux passing through the loop? 
 
 a) removing the loop from the field 
 b) changing the strength of the magnetic field 
 c) reducing the circle to half of the original radius 
 d) moving the coil right, from A to B 
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13. A transformer is needed to convert an input voltage of 6000V to an output voltage of 240V. 
 The type of transformer and the ratio of the number of turns in its secondary coil to the 

number of turns in its primary coil are:  
 
 a) step up, 25:1 
 b) step up, 1:25 
 c) step down, 25:1 
 d) step down, 1:25 
 
 
14. Communications satellites are geostationary.  The best description of their motion is that they: 
 
 a) Move in a low orbit from pole to pole 
 b) Move in a high orbit from pole to pole 
 c) Move in a low orbit parallel to the equator 
 d) Move in a high orbit parallel to the equator 
 
 
15. Two long parallel wires are carrying electrical currents. The direction of the current in one of 

the wires is reversed. How does this affect the force between the wires? 
 
 a) The force does not change 
 b) The force changes direction 
 c)  The force increases 
 d) The force decreases 
 
 
16. The Earth, of radius and mass, 6.38 x 106 m and 5.98 x 1024 kg respectively, has an artificial 

satellite.  The satellite orbits at an altitude of 300 km, has a mass of 200 kg and travels with a 
velocity of 20 000 km h-1.  The gravitational force acting on the satellite is: 

 
 a) 1.8 x 10-3 N 
 b) 2.3 x 10-1 N 
 c) 1.8 x 103 N 
 d) 2.3 x 103 N 
 
 
17. The maximum torque on a current carrying loop occurs when the angle between the loop’s 

plane and the magnetic field vector is: 
 
 a) 0° 
 b) 45° 
 c) 90° 
 d) 180° 
 
 
18. The acceleration due to gravity on the surface of Titan, the largest moon of Saturn, is 1.4 m s-2 

 A space probe with a weight of 300 N on Earth has what weight on Titan? 
 
 a) 30.6 N 
 b) 42.9 N 
 c) 214.3 N 
 d) 420.0 N 
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19. The purpose of a commutator in a DC electric motor is to: 
 
 a) increase the strength of the magnetic field 
 b) reverse the direction of the current in the coil as it turns 
 c) apply a torque to the coil 
 d) increase the length of the coil 
 
 
 
 
20. Why is high voltage used to transmit electrical energy from power station to users? 
 
 a) It helps to protect the system from lightning strikes 
 b) It allows the supporting structures to have smaller insulators 
 c) It minimises the effects of the electrical resistance of the wires 
 d) It ensures that, even with voltage losses, 240 V will still reach the user. 
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Section II – Extended Response 
55 marks 
Write your answers to this section in the spaces provided 
Individual marks are indicated for each question 
________________________________________________________________________________ 
 

Marks 
Question 21 (8 marks) 
 

 
 

An enemy ship was sailing 2km from the coast.  A cannon on a 100 metre-high cliff 
fired a projectile at an angle of 20° to the horizontal, at a muzzle speed of 150ms-1 
 

 
a) Determine the vertical and horizontal components of the initial velocity? 2 
 
 ………………………………………………………………………………………. 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 
b) Calculate the time taken for the cannon ball to reach the maximum height and the  
 maximum height of the cannon ball above the water. 2 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 

……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
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c) Calculate 2 
   
  (i) the range of the cannon ball 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
   
  (ii) how far from the ship the cannon ball landed  1 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 
d) Describe an adjustment of the cannon that is necessary for a cannon ball to hit the ship 1 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 
Question 22 (2 marks) 
 
Clearly explain why all low earth orbit satellites will eventually fall to the Earth’s surface. 2 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
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Question 23 (2 marks) 
 
A train is travelling on a straight horizontal track.  A student on the train attaches a mass  
on a string to the ceiling of the train.  The student observes that the mass remains in a  
stationary position. 
 

 
 
a) Why does the mass hang with the string at an angle to the vertical? 2 
 
 ………………………………………………………………………………………. 
 
 ……………………………………………………………………………………… 
 
 
Question 24 (3 marks) 
 
Einstein used thought experiments to help explain some of the counter-intuitive aspects of  3 
special relativity.  With the aid of a diagram, outline a thought experiment that demonstrates 
the relativity of simultaneity or another counterintuitive prediction of special relativity.  
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ………………………………………………………………………………………  
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Question 25 (2 marks) 
 
The optimum angle for safe re-entry of a space vehicle into Earth’s atmosphere is angle B. 2
  
Outline consequences of the space vehicle entering the atmosphere at angle A or angle C. 
 
 
 

 
 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 
Question 26 (4 marks) 
 
The mass of a rocket decreases during launch as it burns fuel, as shown in the graph.  
The rocket engine produces a constant upward force on the rocket. 
 

 
a) How does the law of conservation of momentum apply to the motion of the rocket? 2 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
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b) Why do the g-forces on an astronaut in the rocket differ at times t1 and t2. 2 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 
 
Question 27 (7 marks) 
 
The diagram illustrates the path of a space probe launched from Earth and sent to Neptune. 
 

 
 
 
a) Explain, using physics principles, why the space probe takes this path instead of  3 
 travelling directly to Neptune. 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 
b) The space probe is placed in an orbit at an altitude of 188 km above Earth. 2 
 Given Earth has a radius of 6380  km, calculate the periods of this orbit 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
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c) It takes 10 minutes for the space probe to reach its orbit around Earth and it remains 2 
 in orbit for several hours. 
 
 Sketch a graph on the axes showing the changes in gravitational potential energy 
 for the first 40 minutes. 
 

 
 
 
 
 
Question 28 (2 marks) 
 
Define Lenz’s law. 2 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
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Question 29 (4 marks) 
 
In a particular experiment a long length of copper wire of very resistance is rotated by two  
students. The ends of the wire are connected to a galvanometer G, and a current is detected. 
 
 
 

 
 
 
 
Explain the effect of increasing the speed of rotation on the current measured by the 4 
galvanometer. 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
 
 ……………………………………………………………………………………… 
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Question 30 (4 marks) 
 
During your study of Physics you used apparatus to produce alternating current. 4 
 
Explain how the apparatus produced the alternating current. 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
   
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
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Question 31 (2 marks) 
 
The following diagram shows the distribution of energy from the generator to the home. 
With reference to the diagram, state the main source of energy loss in the system and how it 
can be reduced.  2 
 
 

 
  
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
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Question 32 (4 marks) 
 
Using the diagram below, explain the application of the motor effect in the design of a  4 
loudspeaker.  
 
 

 
 
 

 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
 
 ……………………………………………………………………………………………… 
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Question 33 (4 marks) 
 
The diagram below shows a single loop of current-carrying wire (ABCD) within a uniform  
magnetic field of strength 0.25 T provided by permanent magnets. The loop is square in  
shape and 5 cm x 5 cm in size.  The current flowing through the loop is 0.45 ampere. 
 
 

 
 
 

a) Identify an alternative device to the permanent magnets, which could also provide a 1 
 magnetic field. 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
b) Determine the force acting on side AB. 2 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
c) Calculate the magnitude of the torque acting on the coil 1 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
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Question 34 (7 marks) 
 
The diagram shows part of an experiment designed to measure the force between two 
parallel current-carrying conductors. 
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Question 34 continued 
 
a) Plot the data and draw the line of best fit.  3 
 
 
 

 
 
 
b) Calculate the gradient of the line of best fit for the graph. 2 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
c) Write an expression for the magnetic force constant k in the terms of the gradient and 1 
 other variables. 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 
d) Use this expression and the gradient calculated in part b) to determine the value of the 1 
 magnetic force constant k. 
 
 …………………………………………………………………………………………… 
 
 …………………………………………………………………………………………… 
 
 
 

End of Paper 
















