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Section II — Medical Physics Module
25 marks
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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) O (B) = ) <© (D) <©
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

we ®® o o
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:

ocorrect

n B @ = 0o D o

Section I — Part A

1. Which of the following correctly describes a geostationary orbit?

Orbital period Orbital decay
(hours)
(A) | Between 2 and 5 Significant
(B) | Between 2 and 5 Insignificant
) |24 Significant
(D) |24 Insignificant

2. The acceleration due to gravity on Earth’s surface is 9.8 m s. Suppose the radius of Earth was
reduced to a quarter of its present value while its mass remained the same.

What would be the new value of the acceleration due to gravity on the surface in m s?

(A) 9.8/16
(B) 9.8/4
(C) 4x9.8
(D) 16x9.8
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3. A device launches two identical balls (x and y) simultaneously in a horizontal direction from the
same height. Ball y is lauched with double the velocity of ball x.

NOT
TO
SCALE

_ Ly

Which statement correctly describes what will happen?

(A) Ball y will have double the range of ball x.

(B) Ball y will have less than double the range of ball x.
(C) Ball y will have a shorter time of flight than ball x.
(D) Ball y will have a longer time of flight than ball x.

4. Satellites that are part of the global positioning system (GPS) have on-board atomic clocks.
Which option describing the clocks is most correct?

(A) The clock on the Earth runs slower according to observers on Earth.
(B) The clock on the satellite runs slower according to observers on Earth.
(C) Both clocks run at the same rate according to observers on Earth.

(D) There is no way to tell which clock runs slower when they’re in relative motion.

5. Planet T-Trot has a mass that is 5 times greater than the Earth and a radius that is 3 times
greater. What is the acceleration due to gravity on planet T-Trot?

(A) 0.55ms”
(B) 5.44ms”
(C) 163 ms”
(D) 81.7ms”

HAHS Year 12 Trial HSC Physics Examination 2011 3
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6. A ball was thrown upward at an angle of 45°. It landed at the same height from which it was
thrown. Which graph best represents the kinetic energy of the ball during the flight?

(A)  Eg (B) Ej

7N _/

-
=

(C) Ex (D) Eg

N

7. Muons created in the upper atmosphere are unstable and have a lifetime of 1.5 microseconds.
They travel toward the Earth at 0.995c¢. They can therefore travel on average approximately
448 m according to Newtonian physics. In fact they travel ten times this distance from where
they are formed in the upper atmosphere.

Which option best accounts for this fact due to the effects described by special relativity?

(A) Inthe Earth frame of reference, the distance the muon travels is really 448 m due to length

contraction of their paths to the ground.

(B) In the Earth frame of reference, the muon lifetime contracts, allowing it to travel a greater

distance than predicted by Newtonian physics.

(C) Inthe muon’s frame of reference, the distance the muon travels is really 448 m due to
length contraction of their paths to the ground.

(D) In the muon’s frame of reference, the muon lifetime is increased, allowing it to travel a
greater distance than predicted by Newtonian physics.

8. These equations relate some of the variables affecting the operation of a transformer.

%4 n . .
L=2L Transformer ef ficiency =
Vs ns Power Input

Power Output

Which of the following statements is true?

(A) The voltage output of a transformer is less than that predicted by the transformer equation

only if the equation is applied to a step-down transformer.

(B) The power output of a transformer is less than the power input because not all the flux
produced by the primary coil passes through the secondary coil.
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(C) The power output of a transformer is less than the power input due to induced currents in
the core.

(D) In a step-up transformer, the output current is greater than the input current.

9. The diagram in figure 1 shows apparatus used to investigate the principal of an induction motor.
Figure II shows the disk viewed from above.

figure 1 figure Il

As the magnet moves to the left above the point X in diagram II, toward which direction is the
force that is produced on the disk by the magnet at the point X?

(A) A
(B) B
© C
(D) D

10. The following diagram shows a transformer which has a 12 V AC input.

What is the output voltage of the transformer?
(A) 600V
(B) 500V

HAHS Year 12 Trial HSC Physics Examination 2011 5
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(C) 60V
(D) 48V

11. The following apparatus causes a copper ring to be initially propelled upwards.

Iron core

Copper
ring

Solenoid
f”/”"

L& S0ure -||j|| h','_- iCE O _|:|

Which answer best explains why the ring is propelled upwards.
(A) The motor effect provides an upwards force on the ring.

(B) The ring acts like the squirrel cage rotor in an induction motor.
(C) The ring experiences a magnetic force from the solenoid.

(D) Eddy currents in the ring produce an opposing magnetic field.

12. Three current carrying wires are placed near each other as shown below.

s Y, A
-——5cm—== 8cm -

The current in W3 ;s double the current in both W; and W,.
Which response correctly identifies the initial movement of the wires?

4 W, Ws
(A) Right Right Left
(B) Left Left Right
(©) Right Left Left
(D) Left Right Right

HAHS Year 12 Trial HSC Physics Examination 2011
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13. A current of 2 A flows through the wire, 5 cm of which passes through a magnetic field having
a strength of 3 x 107 T.

current

H——
>
>
>

current

What is the force produced on the wire?
(A) 0.003 N to the left

(B) 0.003 N to the right

(C) 0.3 N to the left

(D) 0.3 N to the right

14. The following diagram shows some of the components involved in the induction cooking
process.

The Induction Cooking Process

Vessal

Flux
~— Top Plate

i

Magnetic Field
Waorking Coil

Which option best describes the material of which the cooking vessel must be made?
(A) magnetic

(B) non-magnetic
(C) electrical insulator

(D) electrical conductor

HAHS Year 12 Trial HSC Physics Examination 2011 7
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15. The diagram below represents an electric motor.

batteryt

Which of the following actions would NOT increase the maximum torque on the coil by a
factor of 4?

(A) Double the current and double the lengths X and Y of the sides of the coil.
(B) Double the current and double the magnetic field strength.
(C) Double the number of turns on the coil and double the area of the coil.

(D) Increase the current by a factor of four.

16. A cathode ray beam produced by the electron gun at E in the cathode ray tube, strikes the screen
at point P, producing a bright spot.

The north end of a magnet is brought towards the beam as shown and the spot moves away from
the position P. In what direction must an electric field be applied to cause the spot to move back
to P while the magnet remains in the position shown?

(A) Toward the top of the page

(B) Toward the bottom of the page
(C) Into the page

(D) Out of the page

HAHS Year 12 Trial HSC Physics Examination 2011 8
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17. Blue light causes photoelectrons to be emitted from the surface of sodium metal at a specific
rate. What would happen to the number and kinetic energy of photoelectrons emitted per second
if the intensity of the light shining on the sodium metal was increased?

Kinetic Energy of photoelectrons Number of photoelectrons
(A) More The same
(B) More More
(©) The same More
(D) The same The same

18. A student sketched a diagram of the pattern of striations in a discharge tube as follows.

cathode = E |

Faraday dark space

How could the pattern of striations be changed?

(A)
(B)
©)
(D)

19. Which of the following was used by Heinrich Hertz to determine the wavelength of radio waves

Striations

<4 anode

Change the type of gas in the tube

W
=

Change the voltage between the anode and cathode

Change the type of metal used for the electrodes

Change the pressure of the gas in the tube

of known frequency?

(A) Dividing the speed of light by the frequency of the radio waves

(B) Using the interference of reflected radio waves

(C) Using receiving antennas of different lengths

(D)

Placing the receiver is a dark box

HAHS Year 12 Trial HSC Physics Examination 2011
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20. When electromagnetic radiation shines on metals, photoelectrons may be emitted. The maximum
kinetic energy of emitted photoelectrons is plotted against radiation frequency for four metals as

chavim in tha aranh
N

8

,Ca

7 4
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4 . Be

Maximum KE (eV)
.
A

el -

0 ‘-" £
00 02 04 06 08 10 12 14 16 18 20 22 24

Frequency (10" Hz)
Radiation of wavelength 375 nm is shone onto all four metals.
Which of the following lists the metals that would release photoelectrons?
(A) Calcium only
(B) Calcium and aluminium

(C) Aluminium, iron (Fe) and beryllium
(D) All four metals

End of Part A
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Section I — Part B

21. The image shows the final launch of the space shuttle on July 8"
2011 (Mission STS-135)

(a) Identify three significant forces acting on the vehicle as it
ascends through the atmosphere and relate these to its motion during the launch from Earth
into space. 3M

(b) On its website, NASA makes the following statement about the space shuttle launch.
“The Solid Rocket Boosters (SRBs) operate in parallel with the main engines for the first two
minutes of flight to provide additional thrust needed for the Orbiter to escape the
gravitational pull of the Earth”

Analyse the claim made in this statement. 3M

HAHS Year 12 Trial HSC Physics Examination 2011 11
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22. Consider the following thought experiment.

A train having a length of 50 m is moving along a straight track at 0.999c when the train enters
a mountain tunnel of length 40 m, which has a door at each end of the tunnel that can be closed
instantaneously using a radio signal. An observer watching from a mountain above the tunnel
sees the train enter the tunnel and uses a radio signal to close the doors simultaneously at the
two ends so that the train is trapped fully inside the mountain tunnel.

(a) Calculate the length of the train according to the observer.

HAHS Year 12 Trial HSC Physics Examination 2011 12
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23. The table below shows the value of g at various locations from Earth's centre.

Location Distance from Acceleration due to
Earth's centre (m) gravity (m s?)
| Atthe Earth's surface 6.38 x 106 9.8
| 2000 km above surface 8.38 x 106 5.68

| | |
| | |
| 4000 km above surface | 1.04 x 107 | 3.70 |
' 10000 km above surface | 1.64 x 107 | 1.49 |

(a) Sketch a graph of Distance vs Acceleration due to gravity. Graph the acceleration due to
gravity on the vertical axis.

Argpitarta

CREATED Wy MoRPPAPER, 0% A STRONGARM-FOWERED, RISC- S WoRKST ATsow

(b) A student concludes from the graph above that the acceleration due to gravity is inversely
proportional to distance. Propose how a second graph could be used to confirm this
relationship.

HAHS Year 12 Trial HSC Physics Examination 2011 13
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24. Einstein imagined a thought experiment in which an observer saw his reflection in a mirror that
he held in front of his face. He then imagined that the observer travelled at the speed of light
while holding the mirror in the same position. He asked the question “Would the observer still

see his reflection?”

(a) What answer to Einstein’s question was predicted by the Aether model? IM

(b) Explain the answer deduced by Einstein in this thought experiment. M

HAHS Year 12 Trial HSC Physics Examination 2011 14
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25. Jupiter has an orbital radius around the sun that is 5.2 times that of the Earth. Calculate the
length of one year on Jupiter. (i.e. the time that it takes Jupiter to orbit the sun) M

26. Two wires are suspended 4 cm apart, dipped into a conducting solution as shown below. The
battery connected as shown causes a current of 3 amperes to flow through the wires.

Calculate the force per metre produced between the wires. 3M

HAHS Year 12 Trial HSC Physics Examination 2011 15
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27. The following device is used to change voltages from one value to another.

Explain how this device works.

HAHS Year 12 Trial HSC Physics Examination 2011 16
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28. This is a diagram representing an electric motor

(a) Identify the type of motor and label the parts of the motor on the diagram. M

(b) Show on the diagram the direction in which the coil is rotating IM

29. When an electric motor is starting up, there can be a surge of current, which initially is much
greater than the current that flows through the motor when it is turning at a constant speed.

Explain why this occurs. 3M

HAHS Year 12 Trial HSC Physics Examination 2011 17
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30. The diagram shows a charged electroscope. When the
electroscope is uncharged, the thin gold leaf hangs -
vertically against the metal rod. The diagram shows the /%
position of the gold leaf when the electroscope is Metal cap z
charged. A gold leaf is a thin, rectangular sheet similar
to metal foil. Thin gold

yd leaf

Zing

Metal rod

Propose how could this apparatus be used to
demonstrate the photoelectric effect. In your answer,
identify any other apparatus that would be needed,
outline the steps that would be carried out and the
observations that would be made that are consistent with / \
the photoelectric effect.

HAHS Year 12 Trial HSC Physics Examination 2011 18
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31. Explain why transmitting electrical energy at high voltages is more efficient than using low
voltages. Use appropriate equation/s to support your answer.

HAHS Year 12 Trial HSC Physics Examination 2011 19
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32. Explain how Thomson measured the charge-to-mass ratio of cathode rays.

HAHS Year 12 Trial HSC Physics Examination 2011 20
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33. The diagram shows two parallel horizontal metal plates connected to a DC source of electricity.
Suspended between the plates is an electron.

o —
Two metal plates —
separated by 2.0 cm Electron = 49V
 —

+ + +|+ + +

(a) Using conventional symbols, draw the electric field between the plates IM
(b) Calculate the electric field strength. M
(c) Calculate the acceleration of the electron. M

HAHS Year 12 Trial HSC Physics Examination 2011 21
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34. Assess the impact of advances in the understanding of cathode rays on the development of
technologies. Refer to at least two technologies in your answer.

HAHS Year 12 Trial HSC Physics Examination 2011 22
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Section II
Option — Medical Physics — 25 marks

(a) Describe how ultrasound is detected in the medical ultrasound imaging process. (3M)

(b) An ultrasound pulse strikes heart muscle tissue moving towards the transducer. Compare the
properties of the reflected pulse with the initial pulse. 3M

HAHS Year 12 Trial HSC Physics Examination 2011 23
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(¢) Compare the structure and function of coherent and incoherent bundles of optic fibres in an
endoscope.

This section continues on the following page

HAHS Year 12 Trial HSC Physics Examination 2011 24
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(d) An A-scan ultrasound is used to assist in making a medical diagnosis. The ultrasound travels
through fat tissue (velocity=1500 m s, Z=1.4 Rayls) and strikes an organ. The A-scan record
below shows the result of this process for ultrasound having an initial intensity 100 W m™. The
initial pulse was applied at t =0 s.

) A
Intensity
(Wm?)
b
1 -
i I 1 1 T
1 2 3 4 5 Time (KIU'SS)

(i11) A-scans provide limited information about the area being examined. What advances in
technology have made it possible to produce ultrasound images which show far greater detail?

HAHS Year 12 Trial HSC Physics Examination 2011 25
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(e) Explain how x-rays are used to produce CAT scan images. Use an appropriate diagram to
clarify your explanation.

This section continues on the following page

HAHS Year 12 Trial HSC Physics Examination 2011 26
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(f) Image I shows an unborn baby and Image II shows a CAT scan of an adult’s chest.
Image I Image I1

Compare the benefits and risks of these two imaging technologies.

END OF EXAM

HAHS Year 12 Trial HSC Physics Examination 2011 27
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HIGHER SCHOOL CERTIFICATE EXAMINATION

Physics
DATA SHEET

Charge on electron, g, ~1.602x 1079 C
Mass of electron, m, 9.109 x 107! kg
Mass of neutron, m, 1.675 % 10727 kg
Mass of proton, m, 1.673 x 1077 kg
Speed of sound in air 340 m 57!
Earth’s gravitational acceleration, g 9.8 m s~
Speed of light, ¢ 3.00 x 10% m 57!
Magnetic force constant, [k = %) 20x 107 N A~
Universal gravitational constant, G 6.67 x 10" N m® 1-:g‘2
Mass of Earth 6.0 x 10% kg
Planck constant, / 6.626 % 1074 J s
Rydberg constant, R (hydrogen) 1.097 x 107 m™!
Atomic mass unit, u 1.661 x 10727 kg

931.5 MeV/c?
leV 1.602 x 10717 ]
Density of water, p 1.00 x 10* kg m™
Specific heat capacity of water 4.18 % 10%] kg‘l K
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FORMULAE SHEET
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FORMULAE SHEET
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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

N (B) @& o O o OO

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

n @ w = © O D O
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:

oorrect

) ¢
} O

(A) (B) © o O
Part A
1. A) O B) O © O D) O
2. A) O B) O © O D) O
3 A O B) O ) O D) O
4, A) O B) O © O D) O
5. A) O B) O o O D) O
6. A) O B) O o O D) O
7. A) O B) O © O D) O
8. A) O B) O ©c O D) O
9, A O B) O o O D) O
10. A) O B) O © O D) O
11. A) O B) O ©c O D) O
12. A O B) O o O D) O
13. A O B) O c) O (D) O
14. A) O B) O ©c O D) O
15. A O B) O o O D) O
16. A O B) O c) O D) O
17. A) O B) O ©c O D) O
18. A O B) O o O D) O
19. A O B) < c O D) O
20. A O B) O © O D) O
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Marking Criteria

M/C: 1D2D3A4B5B6B7C8C9B10C 11D 12A 13B 14D 15A 16A 17C 18D 19B 20A

21a. Criteria Mark/s __
Identifies three forces* and relates the upward acceleration of 24a. Criteria _ Mark/s
the rocket to the sum of these forces. [*Upward thrust of 3 States that the image would not be visible 1
rocket engines, downward weight force due to gravity and air -
resistance, which is in the opposite direction to the velocity] 24b. Criteria__ __ _ Mark/s
States that the upward thrust exceeds the other forces acting Reasons that observations made within any inertial frame of
on the vehicle and so it accelerates upward OR identifies 3 ? reference must be the same as those made in any other 2
forces and makes a relevant statement about one of them e.g. inertial frame of reference and therefore the observer must be
the direction in which the force acts. able to see his reflection [whether he is stationary or moving].
Identifies two forces acting on the launch vehicle during its States that _the speed of light is constant and that the reflection 1
ascent into orbit OR makes a relevant statement that relates 1 must be visible.
the vehicle’s motion to the force/s acting on it.
25. Criteria Mark/s
21b. Criteria Mark/s Calculates the correct orbital period using either
Margtg a C(:rrectjl:dthent ab(ﬁjt th((; N/l-\?A i:]atemet_nt [e.fgt.h I;_z = contantor :_j — % 3
at it is not completely correct] and relates the motion of the :
Orbiter to this judgement [e.g. the Orbiter does not escape 3 énswer is 1 1'8.5 years, 432.8 days_ or 3'.74 x 10° seconds
Earth’s gravity, but rather its orbit around the Earth is orrectly substitutes a_II vgna_bles mto either formula 2
maintained by gravity, which supplies the required centripetal Makes a correct substitution into either formula 1
force] —
States that the shuttle never escapes the gravitational 2. Criteria - = Markds
attraction of the Earth AND makes no incorrect statements in 2 Callculates the cor;ect me;glnltude of the force [4.5 x 10<N]
the answer (which reflect a poor understanding of the physics) using the formula - = k == 3
States that the SRBs are necessary initially because of the and states that the force is repulsive
large mass of the launch vehicle or that the extra force is 1 Substitutes correctly into the formula 2
required due to the friction produced by the Earth’s Has one correct substitution into the formula 1
atmosphere as the rocket increases in speed.
The best response would state that the statement is false because the 27. Criteria Mark/s
shuttle does not escape the Earth’s gravity and that it is gravity that States that a varying or AC voltage is applied to the primary
ultimately keeps the shuttle in orbit and that the function of the rocket coil AND
engines is to increase speed of the rocket to the value that is required for The current flowing in the primary coil produces a changing
orbit and also to increase the potential energy of the spacecraft as work is magnetic flux which passes through the secondary coil AND
done against gravity. Students could also state that work is done against That the changing flux through the secondary coil induces a
friction. voltage or e.m.f. across the secondary coil AND 4
States that the purpose of the iron core is to increase the flux
22a. Criteria Mark/s by becoming magnetised and to direct all the flux through the
Calculates the correct length [2.24 m] 2 secondary coil (or to provide a primary-secondary flux linkage)
Correct substitution but incorrect answer. 1 Any incorrect statement or bad physics results in a one-mark
loss, even if it is not one of the above points.
22b. Criteria Mark/s States that a varying or AC voltage is applied to the primary
Provides a thorough analysis which demonstrates an coil AND that a changing magnetic flux which passes through 3
understanding of the effects of viewing events from different the secondary coil which induces a voltage or e.m.f. across
inertial reference frames on length contraction (with reference the secondary coil.
to the contracted tunnel length from the train frame of States that the changing current in the primary coil induces a 5
reference) and the determination of whether events are 3 voltage across the secondary coil.
simultaneous, depending on the frame of reference. The States a correct, relevant fact about the operation of a 1
answer needs to state that two events cannot be simultaneous transformer.
from two different inertial reference frames moving relative to
each other. 28a. Criteria Mark/s
Demonstrates reasoning by relating the effects of relativity to Identifies the motor as a DC motor and labels at least 3 parts 2
the inertial frame of reference. Answer states that two events correctly including the split ring commutator
cannot be simultaneous in two frames of reference moving 9 Identifies the motor as a DC motor and labels one part correctly 1
relative to each other OR states that length contraction of the
tunnel is observed by a person on the train due to the relative 28b Criteria Mark/s
motion of the train and the tunnel. Shows the correct direction of rotation e.g. top rotates out of
Makes a correct and relevant statement about the effects 1 page or anticlockwise viewed from the right-hand end of the 1
predicted by special relativity theory. coil
23a. Criteria Mark/s 29 Criteria Mark/s
Has axes correctly labelled, appropriate linear scales and States that the rotating coil of a motor generates an e.m.f due
plots the acceleration value for each data pair accurately AND 2 to the changing flux through it, which opposes the voltage
draws a curved line of best fit. applied to drive the motor and reasons that because at low
Plots some points correctly and draws curved line of best fit. 1 speeds, when the motor is starting up, that this induced back 3
e.m.f.is negligible, the current through the motor is initially
23b. Criteria Mark/s relatively large, but as it gets faster and the back e.m.f.
States that a new graph must be plotted of acceleration vs. increases the effective voltage across the coils decreases and
1/distance (or 1/a vs. distance) and that if the graph is linear, 2 therefore the current through the coils decreases.
then distance and acceleration are inversely proportional. States that the rotating coil generates a back e.m.f. that 2
States that acceleration should be plotted against 1/distance opposes the supplied voltage and relates this to the current.
OR states that if a graph of acceleration vs. 1/distance?is a 1 Makes a statement of Lenz's law or states that there is no back 1
straight line then acceleration is proportional to the inverse e.m.f. when the motor is initially stationary.
square of the distance.
HAHS Year 12 Trial HSC Physics Examination 2011 34
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Medical Physics

30 Criteria Mark/s __
Identifies additional apparatus as a source of UV light or light @) Criteria Mark/s
above the threshold frequency of zinc. AND Relates the returning ultrasound pulse to the deformation of a
Clearly outlines the steps used to carry out the experiment piezoelectric crystal and a potential difference produced across 3
including beginning with a negatively charged electroscope 3 the crystal. Answer must use correct scientific terms.
AND Relates the returning ultrasound pulse to : -
Outlines the effect of the UV light on the charged electroscope the deformation of a piezoelectric crystal 2
(loses its negative charge quickly), demonstrating a high level OR a potential difference produced across the crystal.
of understanding of the photoelectric effect. Answer identifies that the piezoelectric effect is responsible for 1
Identifies additional apparatus as a source of UV light or light the detection of ultrasound.
above the threshold frequency of zinc. AND 2 —
Demonstrates a sound understanding of the photoelectric (b) Criteria Mark/s
effect and its effect on the electroscope. Answer compares three properties of the incident pulse to the
Identifies additional apparatus as a source of UV light or light reflected pulse (e.g. same speed, lower frequency, higher 3
above the threshold frequency of zinc. OR 1 intensity). Property must be relevant and correctly worded.
Demonstrates a sound understanding of the photoelectric Answer compares two properties 2
effect and its effect on the electroscope. Answer compares one properties. 1
31 Criteria Mark/s @) Criteria Mark/s
Using a logical progression of ideas, clearly explains that when Answer makes one significant structural comparison and two
transmitting electrical energy, energy is lost due to heating of significant functional comparisons. Structural comparison must 3
power lines AND be specific and not ambiguous.
Power loss is proportional to the square of the current using the 3 Answer makes one correct structural comparison and one
equation P=I2R AND significant functional comparison. OR 2
To minimise power loss electrical energy should be transmitted Two significant functional comparisons
at low current and, as a result, high voltage. Two functional features identified. 1
Two of the above 2
One of the above 1 (@) (@) Criteria Mark/s
Correct answer calculated (2.25 cm) 2
32 Criteria Mark/s Correct working with one error. 1
Using a logical progression of ideas, clearly explains that
Thomson applied both an electric and magnetic fields to (d) (i) Criteria Mark/s
balance the forces caused by each and cause cathode rays to 45 Correct answer of 1.86 or 1.05 Rayls. 3
pass through undeflected AND includes equation v=E/B AND Uses correct equation but with one incorrect substitution 2
Thomson applied only the magnetic field and measured the Uses correct equation but with two incorrect substitutions 1
radius AND includes equation g/m=virB
Clearly explains two to three of the above 2-3 (d) (i) Criteria Mark/s
One of the above 1 A significant advance in technology (eg development of high
power computer processors) related to an improvement in the 2
33a Criteria Mark/s detail of ultrasound images.
Field drawn approximates parallel lines from positive to 1 A significant advance outlined OR
negative. An outline of a ultrasound scan that produces a higher quality 1
image (eg sector scans.)
33b Criteria Mark/s
Gives correct answer with units 2450 N.C-' or V.m-! 2 (€ Criteria Mark/s
Gives either correct answer or units. 1 A description of the features of a CAT scan including x-rays
past through the patient at varying angles, detection of the
33c Criteria Mark/s ultrasound and the processing of information by a computer.
Calculates the force on electron (3.9 x 1019 C) OR equates Features of the machine related to the production of a 5
Eq=ma AND calculates acceleration of electron 2 tomographic image.
(4.3x10" m.s?2) Answer must include a correct diagram with an x-ray source
One of the above 1 and ring of detectors labelled and be well structured and
correctly use scientific terminology.
34 Criteria Mark/s Demonstrates a significant understanding of the CAT process 34
Clearly gives and assessment of the statement AND gives two with the use of an appropriate diagram.
significant advances in understanding AND makes a 45 Identifies some of the features of a CAT scan. 1-2
substantial link from each advance to two different
technologies. (f) Criteria Mark/s
Clearly gives and assessment of the statement AND gives two Five comparative statements between CAT and ultrasound that 5
significant advances in understanding OR gives two significant 2.3 includes both risks and benefits of each technology.
technologies and shows a reasonable understanding of the role 4-5 benefits or risks of each technology outlined but not using 34
of cathode rays in each technologies. comparative statements.
Clearly gives and assessment of the statement OR gives one Identifies some benefits and/or risks of each technology. 1-2
significant technology and shows a basic understanding of the 1
role of cathode rays in the technology.
HAHS Year 12 Trial HSC Physics Examination 2011 35




