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STUDENT NUMBER: ___________________________________________ 

North Sydney Boys High School 

Year 12 Physics 2025 

Assessment Task 3 

General Instructions 

● Reading time – 5 minutes.

● Working time – 135 minutes.

● Board approved calculators may be used.

● Write using a black pen.

● Write your student number at the top of every

separate page.

● Use the multiple-choice answer sheet

provided at the end and may be separated.

● A NESA data and formula sheet is provided

at the end and may be separated.

Total Marks – 80 

Part A - 15 marks 

● Attempt Questions 1–15.

● Allow about 25 minutes for this part.

Part B - 65 marks 

● Attempt Questions 16–23.

● Allow about 110 minutes for this part.

PART A /15 

PART B /65 

Total Mark /80 

KU /57 

WS /23 (Q16, Q20 & Q23) 

This paper MUST NOT be removed from the examination room. 
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Part A – 15 marks 
Choose the most correct answer. Use the multiple-choice answer sheet for Questions 1–15 

 

1. During a game of paintball, player X shoots a paintball, which has a velocity of 80 m s–1, 

horizontally from a height of 10 m towards player Y, who is positioned 25 m away. 

What is the horizontal velocity of the paintball just before impact? 

 

A. 8.0 m s–1 

B. 8.2 m s–1 

C. 80 m s–1 

D. 800 m s–1 

 

2. A Physics student plotted the graph shown for a planet of mass M. 

 

Which of the following could be an appropriate title for the x-axis and the expression for the gradient of 

the line? 

A. Distance from the centre of the planet. Gradient = GM 

B. Inverse square of the distance from the centre of the planet. Gradient = GM 

C. Square of distance from the surface of the planet. Gradient = GM 

D. Mass of the planet. Gradient = G/r 

 

3. The Moon is located 3.84  108 m from Earth and has a mass of 7.35  1022 kg. Earth has a mass of 

6.0  1024 kg. If a 1.00 kg object is located midway between Earth and the Moon, what is the 

object’s acceleration due to gravity? 

A.   1.07  10-2 
m s-2 

towards Earth 

B.   1.07  10-2 
m s-2 

towards the Moon 

C.   1.18  10-2 
m s-2 towards Earth 

D.   1.32  10-4 
m s-2 towards the Moon 
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4. A satellite is currently in a low Earth orbit of 850 km and must be brought down to a lower orbit of 

650 km. 

In order to be stable in the lower orbit, the speed of the satellite would need to 

 

A.   increase by 105 m s-1. 

B.   decrease by 105 m s-1. 

C.   increase by 3115 m s-1. 

D.   decrease by 3115 m s-1. 

 

 

5. An instructor at a driving school demonstrated driving around a bend in a vehicle of mass 2200 kg, 

as shown in the diagram. 

 

 

 
The instructor was initially driving north at a speed of 10.5 m s-1 and then maintained a constant 

speed of 10.5 m s–1 as they continued around the bend.  

The magnitude of the frictional force between the road and the car’s wheels, under different 

conditions, is shown in the table below. 

 

 

 
Based on this information, under which conditions would it be safe to drive around the bend? 

A.   dry only. 

B.   none of the conditions. 

C.   dry and heavy rain only. 

D.   all of the conditions. 
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6. The apparatus shown in the diagram below is used in an experiment to demonstrate Lenz’s law. 

 

 

 

In the experiment, the following sequence of changes is made to the apparatus: 

i. Switch S is opened after having been closed for a long period of time. 

ii. Switch S is closed after having been open for a long period of time. 

iii. The resistance of R decreases while switch S remains closed. 

Which row of the table identifies the direction of the current in resistor x-y after each change? 

 

 

 

 

 

 

 

7. The diagram below shows a proton being fired with a velocity of 1200 m s–1 into a uniform 

magnetic field of 3.00 T. The magnetic field is directed out of the page. 

 

 

 

 

 

 

 

What is the acceleration of the proton as it enters the field? 

A.   5.77 × 10–16 m s–2 to the right 

B.   5.77 × 10–16 m s–2 to the left 

C.   3.45 × 1011 m s–2 to the right 

D.   3.45 × 1011 m s–2 to the left 
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8. Three parallel current-carrying wires, X, Y and Z, are shown. The current in wire Y is flowing in 

the opposite direction to the currents in wires X and Z. 

 

 

What is the magnitude of the net force acting on wire X? 

A.   2 × 10–5 N m–1 up 

B.   2 × 10–5 N m–1 down 

C.   8 × 10–5 N m–1 up 

D.   8 × 10–5 N m–1 down 

 

 

9. A circular saw consists of a DC electric motor connected to a circular saw blade, which continues 

to spin for a while after the switch is opened. To make the blade slow more quickly (and reduce the 

chance of accidental injury) a manufacturer proposes using electromagnetic braking when the 

switch is in the “off” position. 

Which circuit would operate the saw in the “on” position and slow the saw more quickly using 

electromagnetic braking in the “off” position? 

In all options below, the switch is drawn in the “on” position. 
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10. The coil of an AC generator completes 50 revolutions per second. A graph of output voltage versus 

time for this generator is shown below. 

 

 
 

 

Which one of the following graphs best represents the output voltage if the rate of rotation is 

changed to 25 revolutions per second? 

 

 

 

 

 

 
11. Polarisation is a property of 

A.   all types of waves. 

B.   only sound waves. 

C.   only transverse waves. 

D.   only longitudinal waves. 
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12. The light emitted from a hot black body object was measured and presented in the graph. 

 

 
 

Which option is the best estimate of the temperature of this object? 

 

A.    4500 K. 

B.   5200 K. 

C.   5600 K. 

D.   7200 K. 

 

 

13. Which statements identify Maxwell’s contribution to our understanding of light? 

 

L    provided a unifying framework for electricity and magnetism. 

M   demonstrated that energy in light is quantised . 

N    predicted that changing electric and magnetic fields can propagate as waves. 

O    conducted experiments to measure the speed of light. 

P    predicted that gravity could bend light. 

Q    predicted a theoretical speed for the propagation of light in a vacuum. 

 

 

A.    L, M, Q 

B.    L, N, O 

C.   M, O, P 

D.    L, N, Q 
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14. Two polarising filters and a light meter were set up as shown. Filter 2 was rotated so that the light 

meter read a maximum and this position was marked as 0 degrees. 

 

 
 

 

Filter 2 was then rotated about the polarising axis through 180 degrees. Which option best 

graphs the intensity that would be measured by the light meter during this rotation? 

 

 

 
 

 

 

 

 

 

 

 

 

 

Continued next page 
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15. Light from a distance main sequence star (S1) travels through two nebulae and is collected by a 

telescope and split into its spectrum. The diagram contains further information. 

 

 
 

      

       Which option best describes what would be observed? 
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Part B – 65 marks 

Write your answers in the spaces provided. 

 

  

Question 16 (6 marks) 

To investigate the photoelectric effect, Sam and Kim set up an experiment. The apparatus is shown in 

the figure below. 

 

 

 

With the light source on and a filter in place, Sam and Kim measure the maximum kinetic energy of 

emitted photoelectrons by gradually changing the collector voltage until the current measured by the 

ammeter just falls to zero. 

They record this voltage (the stopping voltage) for each frequency of the incident light and plot their 

results in a graph of stopping voltage, Vs, versus frequency, f (×1014 Hz), of the incident light, as shown 

below. 

 

 

 
 

With 6.0 × 1014 Hz light, the ammeter always shows zero. Sam wants to repeat the experiment for this 

frequency with a much brighter light source and wants to expose the metal to the light for much longer. Kim 

says photoelectrons will never be ejected with this frequency of light. 
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(a) What explanation might Sam give to support his opinion that by waiting longer and using a

brighter light source, photoelectrons could be ejected from the metal with light of a frequency of

6.0 × 1014 Hz?

 2 

(b) Use the graph with suitable construction to calculate Planck’s constant in eVs.

 2 

(c) Determine the work function of the metal from the graph in eV.

 2 
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Question 17 (8 marks) 

The spacecraft Juno has been put into orbit around Jupiter. The table below contains information about 

the planet Jupiter and the spacecraft Juno. The next figure shows gravitational field strength (N kg–1) as 

a function of distance from the centre of Jupiter. 

 

Mass of Jupiter 1.90 × 1027 kg 

Radius of Jupiter 7.00 × 107 m 

Mass of spacecraft Juno 1500 kg 

 

 

 

(a) Determine the gravitational force acting on Juno by Jupiter when Juno is at a distance of 2.0 × 108 

m from the centre of Jupiter.                        2 

 

 

 

 

(b) Use the graph above to determine the magnitude of the change in gravitational potential energy of 

the spacecraft Juno as it moves from a distance of 2.0 × 108 m to a distance of 1.0 × 108 m from the 

centre of Jupiter.                          3 

 

 

 

 

 

 

Continued next page 
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(c) Europa is a moon of Jupiter. It has a circular orbit of radius 6.70 × 108 m around Jupiter. Calculate 

the period of Europa’s orbit.                        3 

 

 

 

 

 

 

 

 

 

Question 18 (10 marks) 

Physics students studying interference set up a double-slit experiment using a 610 nm laser, as shown 

in Figure 1 below. The light power output of the laser is 5.03 × 10–3 J s–1. 

 

 

 

Figure 1 

 

(a) Calculate the number of photons leaving the laser each second.  

            3 
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A section of the interference pattern observed by the students is shown in Figure 2 below. There is a 

bright band at point C, the centre point of the pattern. 

Figure 2 

(b) Explain why point C is in a bright band rather than in a dark band.

 2 

(c) Another point on the pattern to the right of point C (on the screen) is further from slit S1 than slit S2

by a distance of 2.14 × 10–6 m. Mark this point on Figure 2 by writing an X above the point. You

must use a calculation to justify your answer.

 2 

(d) The centre-to-centre distance from C to X is 0.05 m on the screen. If the perpendicular distance of

the slits to the screen is 2 m, find the slit separation distance between S1 and S2 using small angle

approximation.

 3 

Continued next page 
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Question 19 (7 marks) 

A 2 metre long rod of negligible thickness is in its rest frame, S′. The rod makes an angle 30° with its 
x′ axis. The lower end of the rod is at the origin of the S′ frame. The rod moves (translates) with a 

speed of 85% of that of light along the horizontal direction in the x axis (parallel to x′) of an S frame.  

(a) Determine the length of the rod as measured by a stationary observer in the S frame.

 4 

(b) Determine the angle θ the rod makes with the x axis in the S frame.

 1 

(c) How will the rod appear to the stationary observer in the S frame?

 2 

Continued next page 
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Question 20 (12 marks) 

A Physics class is investigating power loss in transmission lines. 

The students construct a model of a transmission system. They first set up the model as shown in the figure 

below. The model consists of a variable voltage AC power supply, two transmission lines, each of 4.0 Ω 

(total resistance = 8.0 Ω), a variable ratio transformer, a light globe and meters as needed. The purpose of the 

model is to operate the 4.0 V light globe. 

A variable ratio transformer is one in which the ratio of turns in primary windings to turns in secondary 

windings can be varied. The resistance of the connecting wires can be ignored. 

 

 

 

In their first experiment, the transformer is set on a ratio of 4:1 and the current in the transmission lines is 

measured to be 3.0 A. The light globe is operating correctly, with 4.0 V across it. 

(a) Calculate the power dissipated in the light globe. 

 2 

 

 

 

 

 

(b) Calculate the voltage output of the power supply. 

 3 

 

 

 

 

 

 

 

 

 

 

 

Continued next page 
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(c) Calculate the total power loss in the transmission lines. 

 2 

 

 

 

 

 

(d) In a second experiment, the students set the variable of the transformer at 8:1 and adjust the 

variable voltage power supply so that the light globe operates correctly, with 4.0 V across it. 

Calculate the total power loss in the transmission line in the second experiment.  

 3 

 

 

 

 

 

 

 

 

(e) Suggest two reasons why high voltages are often used for the transmission of electric power 

over long distances. 

 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Continued next page 
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Question 21 (12 marks) 

In the figure below, Ball A is attached to one end of a mass-less string of length 1.0 m while the other 

end is attached to an identical ball B. A second similar string of length 1.0 m is attached to ball B as 

shown. Each ball has a mass of m = 0.2 kg. This arrangement is held by hand at the free end of the 

string from ball B and is whirled around in a vertical circle. Both balls always move co-linear to each 

other as a system as shown. Air resistance can be ignored. 

(a) At position 1, the speed of mass A is 10.0 ms-1. Calculate tensions T1 and T2.

5 

Continued next page 
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(b) Using energy conservation or otherwise, calculate tension T1 at position 2. 

 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 22 (5 marks) 

The figure below shows experimental result of a Blackbody radiation spectrum at 5000 K and the 

corresponding theoretical prediction curve also known as the ultraviolet catastrophe. Explain the basis of the 

ultraviolet catastrophe and how Planck reinterpreted its features to fit with experimental results obtained 

from Blackbody radiation spectra. 
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Question 23 (5 marks) 

In the 1840s, French physicist, Hippolyte Fizeau performed an experiment to measure the speed of 

light. He shone an intense light source at a mirror 8 km away and broke up the light beam with a 

rotating cogwheel. He adjusted the speed of rotation of the wheel until the reflected light beam could 

no longer be seen returning through the gaps in the cogwheel. 

The diagram below shows a similar experiment. The cogwheel has 50 teeth and 50 gaps of the same 

width. 

 

 

 

Explain why specific speeds of rotation of the cogwheel will completely block the returning light. 

Support your answer with calculations. 
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