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This section has two parts, Part A and Part B 
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Allow about 1 hour and 45 minutes for this part 
 
Section II – Medical Physics Module 
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Allow about 45 minutes for this part 
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Multiple-choice Answer Sheet 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 

completely. 

Sample  2 + 4 = (A) 2 (B) 6 (C) 8 (D) 9 

 (A)  (B)   (C)   (D)   

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

answer. 

 (A)  (B)   (C)   (D)   

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: 

 (A)  (B)   (C)   (D)   

 

 

Section I – Part A – Answer all questions on the multiple choice answer sheet. 

20 marks Allow about 30 minutes for this part. 

 

1. An astronaut travels to the moon. Which statement correctly summarises the differences 

experienced by the astronaut? 

(A) His mass is lower and he can jump higher. 

(B) His weight is lower and he can jump higher. 

(C) His mass is the same and he cannot jump higher. 

(D) His weight is the same and he cannot jump higher. 

2. Why do all objects at any particular point on the Earth’s surface accelerate at the same rate in 

free fall? 

(A) The gravitational force acting on each object is the same. 

(B) The gravitational force on each object is proportional to its mass. 

(C) The acceleration is inversely proportional to the mass of each object. 

(D) The acceleration is directly proportional to the gravitational force on each mass. 

3. Which of the following statements is correct for a geostationary satellite compared to a low 

earth orbit satellite? 

(A) a constant orbital radius and a lower orbital velocity. 

(B) a constant orbital radius and a higher orbital velocity. 

(C) a variable orbital radius and a lower orbital velocity. 

(D) a variable orbital radius and a higher orbital velocity. 

correct
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4. A spaceship is travelling at 0.9c away from the Earth. Microwave pulses sent by the spaceship 

are received once per second on Earth.  
 

What is the time interval between each pulse, as measured on the spaceship?  

(A) 0 s  

(B) 0.4 s 

(C) 1.0 s 

(D) 2.3 s 

 

5. A student conducts an investigation by moving a magnet in a circular path slightly above a thin 

metal disk, which is free to move. 

 
Which of the following would correctly show the observation and conclusion of the student’s 

investigation?  

 Observation Conclusion 

(A) 
The disk rotates in the opposite direction 

to the magnet 

The motor effect forces the disc in the 

opposite direction to the magnet 

(B) 
The disk rotates in the same direction to 

the magnet 

The motor effect forces the disc in the 

same direction as the magnet 

(C) 
The disk rotates in the opposite direction 

to the magnet 

Eddy currents in the disc increase the 

relative motion between the disc and 

magnet 

(D) 
The disk rotates in the same direction to 

the magnet 

Eddy currents in the disc reduce the 

relative motion between the disc and 

magnet 

6. The minimum energy required to eject an electron from the surface of aluminium is 4.08 

electron Volts (eV). What would be the wavelength, in metres, of the light needed to eject an 

electron from the surface of aluminium? 

(A) 6.54 x 10
-19

 

(B) 3.04 x 10
-7

 

(C) 9.86 x 10
14

 

(D) 2.96 x 10
23
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7. A rocket was launched vertically upwards as shown in the 

photograph. The fuel in the rocket lasts for 30 seconds. 

 

Which pair of graphs best describes the acceleration (a) and the 

velocity (v) of the rocket over a period (t) of 40 seconds. 

 

 

 

 

(A)  

 
 

(B)  

 
 

(C)  

 
 

(D)  
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8. Which response correctly gives the reason why travel to distant galaxies may one day be 

possible? 

(A) The speed of light will be able to be exceeded. 

(B) Mass dilation of a space craft makes it decrease mass. 

(C) Time dilation allows for a person to age more slowly at high velocities. 

(D) Length contraction allows for the distance to far away galaxies to contract. 

9. A magnet is suspended over a conducting wire as shown. 

 

What will the north pole of the magnet do when the switch is closed? 

(A) Move to the left. 

(B) Move to the right. 

(C) Rotate into the page. 

(D) Rotate out of the page. 

 

10. Which of the following methods can be used to reduce eddy currents in transformers? 

(A) Placing laminations in the core. 

(B) Cooling the core below its critical temperature. 

(C) Using a core that is conductive but not magnetic. 

(D) Winding both the primary and secondary coil around the same magnetic core. 

 

11. A large industrial electric motor has a minimum rotational speed to prevent the motor from 

overheating. Which response correctly identifies the reason for this? 

(A) At lower speeds friction in the motor increases. 

(B) The resistance of the coils increase at lower speeds. 

(C) The back emf decreases causing more current in the coils. 

(D) The induced eddy currents increase and this produces heat. 
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12. The loop below is placed in a magnetic field as shown. 

 

 
 

Which of the following best describes what will happen to the loop? 

 

 Direction of force on WZ Direction of force on XY Rotation of loop before stopping 

(A) Into the page Out of the page 90
0 

(B) Out of the page Into the page 90
0
 

(C) Into the page Out of the page 180
0
 

(D) Out of the page Into the page 180
0
 

 

13. Three identical conductors shown below have been measured to have the following currents. 

 

 

 

Conductor Current (A) 

W1 1 

W2 4 

W3 16 

 

 

 

 

 

Conductor W2 is an equal distance from W1 and W3.  What is the initial net force acting on W1 

(A) Zero. 

(B) Non-zero and to the right. 

(C) Non-zero and to the left. 

(D) Non-zero and out of the page.  
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14. A student constructs a small electric motor by winding 20 coils in a square shape as shown 

below. 

 

The resistance of the motor is 60 Ω and a 12 V battery supplies energy. Two magnets in the 

motor produce a magnetic field of 0.5 T.  

 

What is the maximum torque supplied to the motor? 

(A) 0.02 N.m 

(B) 1 N.m 

(C) 6 N.m 

(D) 200 N.m 

 

15. This graph shows the radiation curves for black bodies at three different temperatures. 

 

What does the curve labelled “X” represent? 

(A) A black body with a temperature greater than 5000 K. 

(B) A black body with a temperature less than 3000 K. 

(C) The results of a model for black body radiation first proposed by Planck. 

(D) The radiation curve for black bodies predicted by the wave model for light. 
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16. A conducting wire is placed in a magnetic field of 0.5T as shown. 

 

What is the magnitude of the force experienced by the wire closest to? 

(A) 0.6N towards top right. 

(B) 0.6N towards bottom left. 

(C) 0.85N towards top right. 

(D) 0.85N towards bottom left. 

 

17. The diagram shows the paths taken by two moving charged particles when they enter a region 

of uniform magnetic field. 

 
Which of the following statements best explains the paths of the two particles? 

(A) Particle P has the same charge as particle Q. 

(B) Particle P has a greater mass than particle Q. 

(C) Particle P has a lower velocity than particle Q. 

(D) Particle P has a higher magnitude charge than particle Q. 
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18. A satellite is moved from point X to point Y. The gravitational force on the satellite at point X 

is 50,000 N. 

 
What is the gravitational force experienced by the satellite in its new orbit? 

(A) 12,500 N 

(B) 22,222 N 

(C) 25,000 N 

(D) 33,333 N 

 

19. Which of the following elements could be added to a crystal of silicon to make an n-type 

semiconductor? 

 

(A) boron 

(B) gallium 

(C) arsenic 

(D) germanium  

 

20. A student performs an investigation where they measure the acceleration due to gravity using a 

pendulum and a stopwatch. The student then performs the same experiment a second time and 

achieved results consistent with the first experiment. For what purpose would the student 

conduct the second experiment? 

 

A) increase validity 

B) increase accuracy 

C) increase precision 

D) increase reliability 
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Section I – Part B - Answer all questions in the space provided. 

55  Marks Allow about 1 hour and 45 minutes for this part 

21. A golfer strikes a ball at 60ms
-1

 at 45
0
 across flat ground as shown in the diagram below. 

 

Calculate the maximum height and range of the projectile. [4M] 

 

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

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

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

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

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

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

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

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

22. Two oppositely charged metal plates are separated by 5 cm and the voltage between them is 200 

V. Calculate the force that would act on an electron placed at the position, P, between the plates. 

 [3M] 

 
 

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

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

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

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

 ................................................................................................................................................................  
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23. The following graph shows the height of the International Space Station satellite.  

 

 

 

Explain the changes in altitude experienced by the satellite over the time period shown. [4M] 

 

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

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

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

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

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

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

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

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

 ................................................................................................................................................................  
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24. In class you carried out a first-hand investigation to demonstrate the effect on a generated 

electric current when the distance between the coil and the magnet was varied. Recount the 

method and results of this investigation. [5M] 

 

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

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

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

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

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

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

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

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

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

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

25. Outline the method used by JJ Thomson to determine the charge to mass ratio of an electron. [5M] 

 

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

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

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

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

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

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

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

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

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

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

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

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

 ................................................................................................................................................................   
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26. The diagram below represents the apparatus used by Heinrich Hertz to investigate 

electromagnetic waves. 

 

 
 

Outline the method used by Hertz to determine the speed of the radiation he was investigating. [4M] 

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

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

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

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

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

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

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

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

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

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

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

 ................................................................................................................................................................  
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27. The following diagram shows a galvanometer. 

 

(a) Compare the structure of this galvanometer with an electric motor. [2M] 

 

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

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

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

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

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

 

(b) Explain how the galvanometer is able to measure different magnitudes of current. [3M] 

 

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

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

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

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

 ................................................................................................................................................................  
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28. Analyse the factors that rocket scientists must take into consideration when launching a satellite 

into a geostationary orbit. [7M] 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 ................................................................................................................................................................  
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29. In Australia, most power plants burn a fuel, such as coal, or use the energy of falling water to 

generate electricity on a large scale. Assess the impact on the environment of such large scale 

electricity generation. [5M] 

 

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

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

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

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

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

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

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

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

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

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

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

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

 ................................................................................................................................................................  
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30. The distance to the star Alpha Centuari is 4.367 light years as measured from Earth. Using a 

relevant calculation, explain how a rocket could complete the journey from Earth to Alpha 

Centauri in 3.28 years.  [3M] 

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

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

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

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

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

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

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

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

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

 

31. Escape velocity is achieved when an object is given kinetic energy to exactly equal the object’s 

gravitational potential energy. Calculate the escape velocity of a 20 kg cannonball on the 

surface of the Earth. (Radius of the Earth = 6400 km) 

 [3M] 

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

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

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

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

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

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

 ................................................................................................................................................................  
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32. An electroscope was charged negatively causing the metal leaves on the electroscope to 

diverge as shown in the following diagram. A monochromatic green light source was directed 

onto a zinc metal plate sitting on top of the electroscope and it was observed that this caused 

the electroscope to discharge. 

 

 

The electroscope was given the same charge again and the same green light was shone onto a 

caesium plate. In this case the electroscope discharged but at a much slower rate. Explain the 

observations made by the student. [3M] 

 

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

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

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

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

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

33. Using Einstein’s theory of relativity, explain how a scientific theory is validated. [4M] 

 

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

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

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

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

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

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

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

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

 ................................................................................................................................................................  
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Section II – Medical Physics - Answer all questions in the space provided. 

25 marks Allow about 45 minutes for this part 

Question 38  

(a) Compare the properties of ultrasound and sound in a normal human hearing range.  [2M] 

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

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

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

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

 

(b) Describe how the piezoelectric effect is used to detect ultrasound. [2M] 

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

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

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

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

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

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

(c) Use data in the table to calculate the percentage of ultrasound reflected when it passes from 

muscle to fat. [3M]  [3M] 

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

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

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

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

 ................................................................................................................................................................  
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(d) Explain two situations where Doppler ultrasound would be a superior diagnostic tool than a 

CT scan. [4M] 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(e) Outline the two different mechanisms that produce x-ray photons in an x-ray tube. [4M] 

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

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

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

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

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

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

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

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

 ................................................................................................................................................................  
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(f) Assess the effects on individuals and society of the use of X-rays and CT scans in medical 

diagnosis. [5M] 

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

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

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

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

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

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

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

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

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

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

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

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

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

 ................................................................................................................................................................  
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(g) The photographs below show scans of the chest. 

   

      
                Scan  X                       Scan Y 

(i) Contrast how these two scans are produced. [3M] 

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

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

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

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

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

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

 

(ii) Which of these scans would be most likely to detect a 2mm tumour in the lungs? Justify 

your answer. [2M] 

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

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

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

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

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

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

 

 

END OF EXAM 
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Multiple-choice Answer Sheet 

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely. 

Sample  2 + 4 = (A) 2 (B) 6 (C) 8 (D) 9 

 (A)  (B)   (C)   (D)   

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

 (A)  (B)   (C)   (D)   

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: 

 (A)  (B)   (C)   (D)   

Part A 

1. (A)  (B)   (C)   (D)   

2. (A)  (B)   (C)   (D)   

3. (A)  (B)   (C)   (D)   

4. (A)  (B)   (C)   (D)   

5. (A)  (B)   (C)   (D)   

6. (A)  (B)   (C)   (D)   

7. (A)  (B)   (C)   (D)   

8. (A)  (B)   (C)   (D)   

9. (A)  (B)   (C)   (D)   

10. (A)  (B)   (C)   (D)   

11. (A)  (B)   (C)   (D)   

12. (A)  (B)   (C)   (D)   

13. (A)  (B)   (C)   (D)   

14. (A)  (B)   (C)   (D)   

15. (A)  (B)   (C)   (D)   

16. (A)  (B)   (C)   (D)   

17. (A)  (B)   (C)   (D)   

18. (A)  (B)   (C)   (D)   

19. (A)  (B)   (C)   (D)   

20. (A)  (B)   (C)   (D)   

correct



 


