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General Instructions 

 Working time – 2 hours 

 Board-approved calculators may be used 

 Write using blue or black pen 

 Draw diagrams using pencil 

 A Data Sheet, Formula Sheet and 
Periodic Table are provided at the back 
of this paper 

 Write your name at the top of the 
Multiple Choice Answer Sheet & all 
pages of Part B 

 Hand in your Multiple Choice Sheet and 
all of Part B in one bundle. (Do not staple 
together) 

Total marks (90) 

This paper has two parts: Part A and Part B. 
 
Part A 

Total marks (14) 
 Attempt ALL Questions 
 Allow about 20 minutes for this Part 
 
Part B  

Total marks (76) 
 Attempt ALL Questions 
 Allow about 1 hour 40 minutes for this Part 
 

 

 

CHECKLIST 

Each boy should have the following: 
1 Question Paper  
1 Multiple Choice Answer Sheet  

 
EXAMINERS: AAH/PCK/SRW/DGB 

1 – SRW 3 – PCK 5 – MRW  
2 – MTK 4 – AAH 6 – DGB  
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1 In the Ptolemaic model of the universe, the retrograde motion of Mars and 
the outer planets was explained by: 

 
(A) the planets orbiting the Sun. 
(B) the planets orbiting the Earth in ellipses. 
(C) an optical illusion caused by the phases of the moon. 
(D) epicycles and deferents. 

 
 
2 Which of the following alternatives best describes the characteristics of 

alpha particles? 
 

(A) High penetrating power, deflected in both magnetic and electric fields, 
positively charged, low ionising power. 

(B) Low penetrating power, deflected in both magnetic and electric fields, 
positively charged, high ionising power. 

(C) High penetrating power, not deflected by magnetic or electric fields, 
not charged, high ionising power. 

(D) Low penetrating power, deflected in both magnetic and electric fields, 
negatively charged, high ionising power. 

 
 
3 Kepler’s Second Law states that “the line joining the Sun to the planet 

sweeps out equal areas in equal times.” One consequence of this is: 
 

(A) planets travel at the same speed relative to each focus of the ellipse. 
(B) planets travel at a constant speed around the Sun. 
(C) planets travel fastest when they are furthest from the Sun. 
(D) planets travel fastest when they are closest to the Sun. 

 
 
4 If the resistance of a light bulb is R, which equation below represents the 

power consumed by the bulb? 
 

(A) IR2 
(B) IR  
(C) VR 
(D) V2/R  

 
 
5 The 3 wires in household electrical circuits are: 
 

(A) active, neutral, earth. 
(B) power output, power input, neutral. 
(C) positive, negative, ground. 
(D) AC, DC, ground. 
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6 Three identical resistors are connected in parallel in the circuit below. 
 

 
When the switch is open a current of I is measured by the ammeter. 

 When the switch is closed, the current measured is: 
 

(A) I/3 
(B) I 
(C) 1.5I 
(D) 3I 

 
 
7 A radio station produces waves with a frequency of 96.0 MHz. The 

wavelength of the waves is: 
 

(A) 9.60 x10-7 m 
(B) 0.320 m 
(C) 3.13 m 
(D) 2.88 x 1016 m 

 
 
8 A boy strikes a drum when standing near a rock face. He finds that the 

time taken for the echo to reach him is 0.500 seconds from the time he 
struck the drum. If the speed of sound in air is 330 m.s-1 then he is 
standing: 

 
(A) 82.5 m from the rock face. 
(B) 165 m from the rock face. 
(C) 330 m from the rock face. 
(D) 660 m from the rock face. 

 
  

R R 
R 

A 
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9 Light reflects from a parabolic mirror as shown below. 
 

 
 
 It is true to say that the law of reflection: 
 

(A) holds for all rays striking the mirror. 
(B) is only true for rays close to the axis of the mirror. 
(C) is only true for rays travelling along the axis of the mirror. 
(D) does not hold in this case as the surface is curved. 

 
 
10 When a sound wave travelled from air into water it was found that the 

speed of the wave increased from 330 m.s-1 to 1650 m.s-1. If the frequency 
of the sound wave in air was 500 Hz, then it is true to say that: 

 
(A) the frequency of the sound wave in water was 2500 Hz 
(B) the frequency of the sound wave in water was 100 Hz 
(C) the frequency of the sound wave in water was 500 Hz 
(D) the frequency of the sound wave in water was 0.002 Hz 

 
 
11 A speed of 45.0 km.h-1 is equivalent to: 
 

(A) 7.14 m.s-1 
(B) 12.5 m.s-1 
(C) 45.0 m.s-1 
(D) 162 m.s-1 
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12 A train travelling at 35.0 ms-1 slows down and stops at a station in 22.0 s. 

The magnitude of the acceleration of the train is: 
 

(A) 0.371 m.s-2 
(B) 0.591 m.s-2 
(C) 0.629 m.s-2 
(D) 1.59 m.s-2 

 
 
13 Calculate the magnitude of the acceleration of the 5 kg mass shown in the 

diagram below. 
 

 
 

(A) 2 m.s-2 
(B) 4 m.s-2 
(C) 6 m.s-2 
(D) 8 m.s-2 

 
 
14 A boy of mass 45.0 kg is running at a speed of 6.00 ms-1. His kinetic 

energy is: 
 

(A) 270 J 
(B) 338 J 
(C) 810 J 
(D) 1620 J 

 
 
  

10 N 30 N 

Frictionless surface 

5 kg 
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Class 

 

Name 

Part B 
Total marks (78) 

Attempt ALL Questions  

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  15 (4 marks) Marks 

(a) Write the equation for the beta decay of strontium-90 into yttrium-90.  1 

  

 

(b) Write the equation for the alpha decay of Ac89
225 .  2 

  

 

(c) Showing your working on the following decay curve, determine the 
half-life of strontium-90.  

 

 

 

  

  1 
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Class 

 

Name 

 

 
 

Question  16 (5 marks) Marks 

 
A Hertzsprung-Russell diagram is shown below: 
 

   

(a) Add labels to the diagram to indicate the positions of: 

(i) the Main Sequence. 

(ii) the White Dwarfs.  2 

 

(b) With reference to the diagram above, describe the life-cycle of a star 
like the Sun.  3 
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Class 

 

Name 

 

 

 

Question  17 (4 marks) Marks 

 
Earth’s first artificial satellite, Sputnik I, had an orbital period of 5760 s. 
Australia’s first AUSSAT satellite, which was launched in 1985, had an orbital 
period of 24 hours, giving it a geosynchronous orbit. To achieve this orbital 
period, AUSSAT was placed at an orbital radius 4.216x107 m from the centre of 
the Earth. 
 

 

 

 

(a) State Kepler’s Law of Periods (i.e. Kepler’s Third Law).  1 

  

  

 

 

(b) Determine the orbital radius of Sputnik I around the Earth.  3 
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Class 

 

Name 

 

 

 

 

 

 

 

 

 

 

 

BLANK PAGE 
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Class 

 

Name 

 

 

Question  18 (4 marks) Marks 

 

Explain how the astronomical observations of Galileo Galilei helped to 
improve the understanding of the solar system.  4 
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Class 

 

Name 

 

 

Question  19 (3 marks) Marks 

 
A student notices that a boat bobbing up and down in the ocean takes 2 seconds to 
travel from its maximum to its minimum position relative to equilibrium. He also 
notices that the wavelength of the ocean waves is 10 metres. 

 

(a) Determine the period of the water waves.  1 

  

  

 

 

(b) Determine the frequency of the water waves.  1 

  

  

 

 

(c) Determine the speed of the waves.  1 
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Class 

 

Name 

 

 

Question  20 (2 marks) Marks 

 
An earthquake wave consists of two types of waves: P (compressional) and S 
(shear wave). The speed of these two types of waves is different. It is found that, 
at a city struck by these waves, the P wave arrives 5 minutes before the S wave. 

 

(a) Using the graph below determine the distance of the origin of the 
earthquake from the city.  1 

 

 

 

  

 

(b) If another city is located 6000 km from the earthquake, determine the 
time interval between the arrival of the P and S waves.  1 
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Class 

 

Name 

 

 

 

Question  21 (3 marks) Marks 

Two students are standing 10 m apart in a direct line from a point light 
source. If one student measures an intensity of 2x10-3 W.m-2 while the 
other student measures 1x10-3 W.m-2 determine the distance of the closest 
student to the light source.  3 

  

  

  

  

  

  

 

 

Question  22 (3 marks) 

On the graph paper below, draw the superposition of the two waves 
shown.  
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Class 

 

Name 

 

 

Question  23 (4 marks) Marks 

 
Consider the diagram below for a light ray of wavelength 700 nm travelling along 
the normal from air into a glass prism of refractive index = 1.5. 
 

 

 

(a) Determine the speed of the light in the glass prism.  1 

  

  

 

 

(b) Determine the wavelength of the light in the glass prism.  1 

  

  

 

 

(c) Determine the angle of refraction when the light leaves the glass prism.  2 
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Class 

 

Name 

 

 

Question  24 (5 marks) Marks 

 
The diagram below shows light travelling through an optical fibre and out into the 
air beyond.  
 

 

 

 

(a) Calculate the critical angle for light at the boundary between the core 
and the cladding.  2 

  

  

  

  

 

 

(b) Calculate the maximum angle, , at which light can leave the end of the 
fibre.  3 

  

  

  

  

  

  

 
  

Cladding, n = 1.45 

θ 

Air, n = 1.00 
Core, n = 1.50 
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Class 

 

Name 

 

 

Question  25 (5 marks) Marks 

 
 
(a) In the following circuit, Ammeter A1, reads 2 A, and Ammeter A2 reads 3.0 A. 

 

Determine the voltage, V that must be applied for this to occur.  2 

  

  

  

  

 
 
 
 
 
 
 
 
 
 
 
 

Question 25 continued on next page. 

  

V 

8 Ω 

A1 

12 Ω A2 

18 Ω 
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Class 

 

Name 

 

 

Question 25 continued. 

(b) For the circuit shown below, predict and explain the effect of closing the switch on 
the brightness of light bulbs A and B, compared to when the switch is open. 

 

  3 

  

  

  

  

  

  

 
  

A 

B 



Form V Physics  2015 Annual Examination  

 Page 19 of 38  

 
Class 

 

Name 

 

 

Question  26 (2 marks) Marks 

 
The resistance of a resistive metal wire with a cylindrical shape is given by the equation: 
 

𝑅 = 𝜌
𝐿

𝐴
 

Where:    L is the length of the wire 
A is the cross-sectional area of the cylinder 
 is the ‘resistivity’ of the wire. 

 
The wire shown below is made from a material with a resistivity of 1.10 x 10-6 Ω.m 

 

Calculate the resistance of the wire shown above.  2 

  

  

  

  

 

 
  

2.0 mm 

length  𝐿 = 1.2 m 
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Class 

 

Name 

 

 

Question  27 (4 marks) Marks 

 
Two metal plates are separated by 5.0 mm and 100 V is applied across them. 
 

 

 

(a) Draw the electric field between these two plates.  2 

 

(b) What is the magnitude of the electric field strength between these 
plates?  1 

  

  

 

(c) What would be the direction of the electrical force on a negative charge 
placed between the plates?  1 

  

 
  

5.0 mm 100 V 
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Class 

 

Name 

 

 

Question  28 (4 marks) Marks 

 
The following diagram shows the electric field produced by three charges +3 C, +1 C and  
-4 C. 
 

 

 

(a) Draw arrows on the above diagram showing the direction of the electric 
field at A and at B  1 

 

 

Question 28 continued on next page. 

  

A 

B 
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Class 

 

Name 

 

 

 

Question 28 continued. Marks 

 

 

(b) Is the electric field strength greater at point A or point B? Justify your 
answer.  2 

  

  

  

  

 

 

(c) A +2 C charge is placed at point A and experiences a 5 N force. 
Calculate the magnitude of the electric field strength at point A.  1 

  

  

 
 
  



Form V Physics  2015 Annual Examination  

 Page 24 of 38  

 
Class 

 

Name 

 

 

 

Question  29 (4 marks) Marks 

 
The following circuit has two unknown resistors, X and Y. 

The following measurements were made when the switch was open and closed. 
 

 Voltmeter (V) 

Switch open 9.6 
Switch closed 4.8 

Determine the value of the resistances X and Y.  4 

  

  

  

  

  

  

  

  

  
  

12 V 

V 

4.0 Ω 
 

2.0 Ω Y 

X 
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Question  30 (3 marks) Marks 

 
As part of an action sequence for a film, a stunt driver on a motorcycle tries to 
catch up with a speeding train, as shown in the diagram below. 

When it passes the motorcyclist, the train is travelling at 30 ms-1 but decelerating at 1.0 ms-2. 
The motorcyclist, who is initially at rest, immediately gives chase, accelerating at a constant 
rate until he catches up with the train. 

The motorcyclist catches up with the train 350 m down the track. 

Determine the acceleration of the motorcycle.  3 

  

  

  

  

  

  

 

 

 

 

 

 

a = ? 

At rest 

350 m 

Catches 
up here 

30 ms-1 

a = -1.0 ms-2 
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Question  31 (2 marks) Marks 

 

Car A, of mass 1400 kg travelling at 20 ms-1 to the right, collides head on with 
Car B, of mass 1800 kg travelling at 10 ms-1 to the left. After the collision, the 
two cars stick together. 

 

 

(a) Calculate the magnitude of the initial momentum of Car A.  1 

  

  

 

 

(b) Calculate the magnitude of the velocity of Car A immediately after 
the collision. 1 

  

  

 

 

  

Car B 
1800kg 

10 ms
-1

 

Car A 
1400kg 

20 ms-1 
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Question  32 (3 marks) Marks 

 
A pupil performs an experiment with the Atwood machine shown below. 
 

 

The pupil varies the mass of the falling weight, Mw and measures the acceleration of the 
system. His results are shown on the graph below: 

 

Question 32 continued on next page. 
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Question  32 continued. Marks 

 

Using the graph on the previous page, determine: 

 

(a) the friction acting on the wooden block.  1 

  

  

 

(b) the mass of the wooden block.  2 
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Question  33 (6 marks) Marks 

 
In the experiment below, a charged sphere of mass 2.5x10-3 kg is allowed to fall 
through an electric field, as shown. 

 

The voltage between the plates is varied, and the velocity of the sphere as it hits the lower 
plate is measured. 

Theoretically, the relationship between the voltage, V, across the plates and the velocity, v, 
of the sphere is found by conserving energy, and is given by: 

v2 = 2gd + 2Vq/m      (Equation 1) 

where:   d is the separation of the plates 
   g is the acceleration due to gravity 
   q is the charge on the sphere and 
   m is its mass. 

The results obtained in the experiment are shown below: 

 

 

Question 33 continued on next page. 

  

Voltage (V) Velocity (ms
-1

)

100 2.14

200 2.30

400 2.58

600 2.83

800 3.06

1000 3.27

0.20 m 
V 

Mass = 2.5 x 10-3 kg 
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Question 33 continued. Marks 

(a) Using the data given on the previous page, plot a straight line graph 
that will allow you to verify Equation 1 for this data. (NOTE: extra 
columns have been provided in the table, should you need them.) 

 

 

  4 

 

(b) Calculate the charge on the sphere.  2 
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Question  34 (6 marks) Marks 

 
The diagram below shows a series of trolleys on a frictionless surface.   

 

Initially, Trolley 1 is travelling at a speed of 4 ms-1, and the other trolleys are stationary. The 
trolleys are not connected, and are set up so that, when they collide, they do so elastically. 

 

 (a) Calculate the velocity of Trolley 2, immediately after it collides with Trolley 1.  3 

  

  

  

  

  

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 34 continued on next page. 
 
 
  

4 ms-1 

Trolley 1 

2kg 3kg 4kg 5kg 6kg 

Trolley 6 

All initially at rest 

Trolley 2 Trolley 5 

1kg 
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Question 34 continued. Marks 

 

(b) Calculate the velocity of Trolley 6, immediately after it collides with Trolley 5. 3 
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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  330 m s–1 

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

Radius of Earth, RE  6.4  106 m 

Speed of light, c  3.00  108 m s–1 

Magnetic force constant, 













2
0k  

 
2  10-7 N A-2 

Universal gravitational constant, G  6.7  10–11 N m2 kg–2 

Mass of Earth  6.0  1024 kg 

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

Rydberg’s constant, R (hydrogen)  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 

Coulomb’s constant, k  9.0 x 109 Nm2C-2 
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