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General 
Instructions 

• Reading time – 5 minutes 
• Working time – 2 hours 
• Write using black pen 
• Draw diagrams using pencil 
• NESA approved calculators may be used 
• A data sheet, formulae sheet and Periodic Table are 

provided at the back of this paper 
• For question in Section II, show all relevant working in 

questions involving calculations 
• Write your Student ID at the top of this page 
 

Total marks: 
75 

Section I — 20 marks (pages 2-9) 
• Attempt Questions 1–20 
• Allow about 30 minutes for this part 
 
Section II — 55 marks (pages 10-23) 
• Attempt Questions 21–30 
• Allow about 1 hour and 30 minutes for this par 
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Section I 
 
20 marks 
Attempt Questions 1–20 
Allow about 30 minutes for this section 
 
Answer questions 1-20 using the multiple-choice answer sheet at the back of this booklet.  

 

 
 
 
1. 
 
 
 
 
 
 
 
 
 
 

 
 

  
 

  
 
 
 
 
 
 
 
 
 
 
 
 

2  Calculate the tension at T for the system shown. 

 A. 0.4 N 

 B. 1.6 N 

 C. 3.9 N 

 D. 5.3 N 
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4 A 747 airplane lands with a maximum velocity of 84.9 m s-1. It has an average breaking 
deceleration of 3.25 m s-2. What would be the minimum length needed for a runway if 747s were to 
land on it? 
 

 (A) 1110 m 

 (B) 1320 m 

 (C) 1480 m 

 (D) 1630 m 

 
5 A car is accelerating uniformly along a road.  

 Which graph shows the relationship between the net force and time? 
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9 The diagram below shows a wave. The arrow shows the distance from the top of the wave to the bottom 

of the wave. 

 

This arrow represents: 

A.  Amplitude 

B.  Wavelength 

C.  Twice the amplitude 

D.  Twice the wavelength 

 
 

10 
A standing wave is formed by waves of frequency 128 Hz. The speed of the waves is 64.0 m/s. The 
distance between the nodes must be 

A.  0.250 m 

B.  0.500 m 

C.  1.00 m 

D.  2.00 m 

 
  

   11 A positive point charge experiences a repulsive force of 3.20 mN at a distance of 75.0 mm in air 
from another point charge. Calculate the force experienced if the separation distance was increased 
to 125 mm. 
 

 (A) 1.15 mN 

 (B) 1.44 mN 

 (C) 2.11 mN 

 (D) 2.54 mN 
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12 Calculate the power used by the appliance shown below. 

 

 
 

 (A) 123W 

 (B) 428 W 

 (C) 569 W 

 (D) 687 W 
 
 
 

13 
When a wave moves from shallow water to deep water, the: 

A.  frequency decreases, the wavelength increases, and the speed remains constant. 

B.  frequency does not change, the wavelength increases, and the speed increases. 

C.  frequency does not change, the wavelength decreases, and the speed increases. 

D.  frequency increases, the wavelength decreases, and the speed remains constant. 

 

14 
A 0.5 kg ball rolls off a horizontal surface as shown 
in the diagram.  

Determine the magnitude of the impulse given to 
the ball by gravity during the 0.80 seconds it takes 
the ball to fall to the ground. 

A.  0.9 N.s 

B.  1.8 N.s 

C.  2.9 N.s 

D.  3.9 N.s 
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15 The diagram below shows the forces acting on a block on an inclined plane.  The block has mass, m,  
and is situated on earth with a gravity, g, acting. The inclined angle is represented by 𝜃𝜃. 
 

 
 

Which row correctly represents the mathematical expression for the magnitude of the forces acting  
on the block? 
 

 1  Force acting 
down the slope 

2 3 

A. mg mgcos𝜃𝜃 mg mgsin𝜃𝜃 

B. mgsin𝜃𝜃 mg mgcos𝜃𝜃 𝜇𝜇mgcos𝜃𝜃 

C. mgcos𝜃𝜃 mgsin𝜃𝜃 mg 𝜇𝜇mgcos𝜃𝜃 

D. mgsin𝜃𝜃 mgcos𝜃𝜃 mg 𝜇𝜇mgcos𝜃𝜃 
 

16 An object on a horizontal surface is being pushed with an increasing force. The object is initially 
stationary and then begins to move. Which of the following graphs indicates the friction force acting 
on this object?  
 

 (A) (B) 
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2 
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17 Below shows a mass on a surface being pulled by an applied force at an angle of 𝜃𝜃 to the horizontal. 

 
 

 
 
 

Which of the following graphs most closely represents the change in the friction force as 𝜃𝜃 increases 
from 0°? 
 
 

  

 (A) (B) 

 (C)   

 
 
 
 
18 Thermal equilibrium would be best described as: 

 

 (A) A cease of energy flow between two objects in thermal contact. 

 (B) Two objects of the same temperature. 

 (C) The transfer of heat energy from a colder body to a hotter one. 

 (D) The transfer of heat energy from a hotter body to a colder one. 
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19 For the four air columns shown below, which shows a wave with a third harmonic? 

 
 

 
 
 
 
 
 
 
 

 
 

 

20 Below is a circuit diagram with identical resistors. 
 
 

 
 

Which of the following graphs best show the change in potential energy available to electrons from 
X to Y? 
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Section II 
 
55 marks 
Attempt Questions 21–30 
Allow about 1 hour 30 minutes for this section 
 
Answer the questions in the space provided. Extra writing space is available at the back of this 

booklet. If you use this space, clearly indicate which question you are answering.  

 
 
 
Question 21 (7 marks) 
 

 

(a)  Compare refraction with diffraction.  
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– 11 – 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Question 21 continued 
  
 

(b) Refractive index can be used to identify different gems.   
 
It was used to investigate a pink diamond (n = 2.42) and a ruby (n = 1.71) using the 
set up shown below. 

 

 
 
 
 

Explain how you could use this set up to distinguish between a pink diamond and a 
ruby, use calculations to support your answer. 
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Question 22 (3 marks)  
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Question 23 (3 marks)  
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Question 24 (5 marks)  
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Question 25 (4 marks)  
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Question 26 (9 marks) 

 
 

Two oppositely charged two parallel plates are 200 mm apart and have a voltage of 200 V 
across them. The top plate is positively charged relative to the bottom plate (i.e. at an 
electrical potential of 200 V relative to the bottom plate).  
   
 
 

 
   
 
 
 
 
 
                                  

 

(a) Draw the electric field between the plates as solid lines. Draw two equipotential lines 
within this electric field as dashed lines. 
 

 

2 

(b) Calculate the work required for a proton to travel between the plates. 
 
 

2 

   

   

   

   

  
 
 

 
 



– 17 – 
 
 
 
 
 

 
Question 26 continued 

 
 
 

(c) Calculate the strength of the electric field between the plates.   
 

2 

   

   

   
 
 
 
 
 
 
(d) Determine the force on a proton in this electric field and describe its motion. 
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Question 27 (6 marks) 
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Question 27 continued 
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Question 28 (8 marks)  
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Question 28 continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Continue on to next page 
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Question 29 (6 marks) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Describe the relationship between the magnetic field strength and distance. 
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Question 30 (4 marks) 

A student undertook a depth study to analyse the effectiveness of crumple zone designs. 
The student fixed two different types of crumple zones to the front of a trolley, as shown 
below, and used a force meter to measure the forces during the collision.  
 

 
The results of the investigation as shown by the force meter are shown below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Use the data to analyse the effectiveness of the designs. 
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End of exam  
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Section II extra writing space 
 
If you use this space, clearly indicate which question you are answering. 
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Multiple Choice Answer Grid 
 
Write your student number on this sheet and carefully tear it from the booklet. 

Use it to answer questions 1-20, indicating your answers with a cross (X). 
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