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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) @ € < 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:

correct

v
) = B = © < D <

Section I — Part A

1. The gravitational acceleration on the surface of Mars is 3.72 m s, An astronaut wearing his
space suit on the Moon, where the gravitational acceleration is 1.6 m s, has a weight of 224 N.
If the astronaut was standing stationary on the surface of Mars, which of the following would
correctly represent his mass?

(A) 520.8N
(B) 224N

(C) 140 kg
(D) 60.2 kg

2.  Compared with a low earth orbit satellite, a geostationary satellite has
(A) alonger period and a lower orbital velocity
(B) alonger period and a higher orbital velocity
(C) ashorter period and a lower orbital velocity

(D) ashorter period and a higher orbital velocity
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3. The illustration shows an artist’s impression of an Earth-like planet discovered orbiting a
distant sun. Careful measurements suggest its mass is identical to that of Earth, but that its
radius is twice as large.

If the escape velocity from the earth is vg, then the escape velocity from this planet is
(A) 1A2ve
(B) Y2ve
©) ve
(D) 2ve
4.  The photograph below shows a UFO as it hovered above the Earth’s surface.

A moment later the UFO streaked directly away from the photographer’s line of sight at 0.6c.
Which image below best represents the appearance of the UFO as seen by the photographer
when it is at the same position as in the above photo, but moving away at 0.6¢?

(A) B)

©) (D)
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5. The picture below shows the launch of a test rocket. The rocket engine burns and produces a
constant thrust for a period of 12 seconds before the engine was switched off. A parachute was
opened 30 seconds after launch to control the rocket’s decent back to Earth.

Identify which graph best illustrates the g forces acting on the rocket over the first 30
seconds.

(A) (B)

g force
g force

— 0 |
Time (s) 30

© (D)

=1

g force
g force

0 | 0 |
Time (s) 30

6. A computer transformer has an output voltage of 20 V. The computer plugs into a standard
240V / 10 A wall socket. The transformer has 480 primary turns. How many turns are there on
the secondary coil?

(A) 24
(B) 40

(C) 5760
(D) 9600

HAHS Year 12 Trial HSC Physics Examination 2008 5
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7.  The primary coil of a transformer is connected to a resistor (R) , a switch and a DC voltage.
The student switches on the circuit and notices a deflection of the galvanometer for a short
period of time.

Which of the following would not increase the size of deflection observed by the student?

(A) Increase the number of secondary coils

(B) Increase the size of the resistor

(C) Increase the voltage supply

(D) Decrease the time taken to close the switch

8. 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 aim and results of the student’s investigation?

Aim Results

(A) To demonstrate the principle of an The disk rotates in the opposite direction to the
induction motor magnet

(B) To demonstrate the principle of an The disk rotates in the same direction to the
induction motor magnet

©) To demonstrate the principle of ifa | The disk rotates in the opposite direction to the
DC motor magnet

(D) To demonstrate the principle of ifa | The disk rotates in the same direction to the
DC motor magnet

HAHS Year 12 Trial HSC Physics Examination 2008
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9. Which of the following diagrams best represents the experiment Thomson used to measure the
charge to mass ratio of electrons?

(A) (B)
xB x x X B
X X X _ X. ...
@ X @ X
X X.vX x;E v "E
X XXX >
©) (D)
B
. = = n . xB x x
g X X X,
) _
. -V - : :E X XIlvX E
; ; ; — X X X X

10. 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) 6.54x 10"
(B) 9.86x 10™
(C) 2.96x 103
(D) 3.04x 107

11. The increased understanding of the behaviour of cathode rays led most directly to the
development of which of the following technologies?

(A) improved vacuum pumps
(B) radio
(C) television

(D) mobile phones

HAHS Year 12 Trial HSC Physics Examination 2008 7
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12. 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 cesium 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 intensity of the light was
increased. Which of the following statements best describes the observation that would be
made, compared to the first experiment with the lower intensity light, and provides a correct
explanation for the observation?

(A) The electroscope would discharge more quickly because there are more photons hitting
the metal.

(B) There would be no change in the rate of discharge of the electroscope because an increase
in frequency of the light is needed to increase the energy of the photons of light.

(C) The electroscope would discharge more quickly because increasing the intensity of the
light increases energy of the light photons.

(D) The electroscope would discharge less quickly because increasing the intensity of the
light results in there being fewer photons to interact with electrons even though each has
more energy.

13. A proton is enters the field between two charged plates travelling with a velocity v, into the
page as shown on the diagram.

A A A A A A A ry
Field

o
X)

V.
in

| |
What is the direction of the force on the proton due to the field?
(A) left
(B) right
(C) toward the top of the page

(D) toward the bottom of the page

HAHS Year 12 Trial HSC Physics Examination 2008 8
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14. The following diagram shows a piece of apparatus that you used to investigate cathode rays.

Which alternative correctly identifies the positive electrode in this apparatus and the
property of cathode rays that is best demonstrated with this apparatus?

Positive Electrode

What this apparatus demonstrates best about cathode rays

(A) R Cathode rays travel in straight lines
(B) Q Cathode rays travel in straight lines
©) R Cathode rays possess momentum
(D) Q Cathode rays possess momentum

15. The following graph shows the relationship between the frequency of incident light and the
kinetic energy of photoelectrons produced.

Kinetic
Energy

Frequency (increasing to right)

Which statement correctly describes a feature of this graph?

(A) P and Q show data for two different metals.

(B) P and Q show data for the same metal at different temperatures.

(C) P and Q show data for n-type and p-type semiconductors.

(D) P and Q show data for data for the same metal using different stopping voltages.
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Section I — Part B
Question 16

The diagram below illustrates an experiment on projectile motion in which a steel ball is allowed to
roll down a ramp, along a horizontal table and then off the edge. When the ball was released from
point B (halfway down the ramp), it took an average time of 0.34 seconds, measured using a stop
watch, to reach the ground from the time it left the table edge.

Calculate

(a) the height of the table, h. [1M]

(b) the speed of the ball as it leaves the table if it lands an average horizontal distance of 0.3 from
the edge [1M]

(c) the expected horizontal distance travelled if the ball is released from the top of the ramp (A) [2M]

HAHS Year 12 Trial HSC Physics Examination 2008 10
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(d) At the completion of the experiment, the students carefully measured the height of the table
using a metre rule and found it to be 0.78 m. Assess the significance of this value on the
validity of the data collected in this experiment. [2M]

[Question continues on next page|
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Question 17

The tau lepton is a negatively charged subatomic particle, which was first detected in a series of
experiments between 1974 and 1977 at the Stanford Linear Accelerator Centre. At rest, it has a
lifetime of 2.9x107!3 seconds before decaying into other subatomic particles.

A tau lepton is moving at a speed of 0.9994c in a linear accelerator. The accelerator has a length of
3000 m as measured in the Earth frame of reference.

(a) Calculate the length of the accelerator in the tau lepton’s frame of reference. [2M]

(b) Predict whether the tau lepton can reach the end of the accelerator before decaying. Justify
your answer. [3M]

(c) How far does the tau lepton travel in the linear accelerator in the Earth frame of reference? [2M]

HAHS Year 12 Trial HSC Physics Examination 2008 12
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Question 18

In April 1990, the space shuttle Discovery carried the 11 110 kilogram Hubble Space Telescope to
an altitude of 600 kilometres above the Earth’s surface orbiting at a speed of 7560 m s™!, where it
has since been transmitting images of the distant heavens to scientists.

Calculate the work done by the Discovery in placing the Hubble Space Telescope into a stable orbit ~ [4M]

HAHS Year 12 Trial HSC Physics Examination 2008 13
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Question 19

To meet the requirements of the course a senior physics student 1
wished to perform an investigation to determine the value for the

acceleration due to gravity using pendulum motion. Using an (-)
Internet search, he found the following procedure, which he used as 7

the basis for his experiment.

You are going to find out if string length affects the time a
pendulum takes to swing. The time period is the time for one full

swing, there and back to its starting point.

Measure the length of the string.

Set the pendulum swinging.
Time 20 swings.

Change the length.

Do it again!

Repeat this for five different lengths.

[

The results and calculated data obtained by the student are shown below.

Length of string | Time for 20 swings Time for one swing
(cm) (s) (s)
20 17.95 0.90
30 21.99 1.10
40 25.39 1.27
50 28.39 1.42
60 31.10 1.55

(a) Describe two modifications to the procedure that would be essential if the student’s results are

to be considered valid.

HAHS Year 12 Trial HSC Physics Examination 2008
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(b)  Without performing the calculations, recount how the results were used to determine the
acceleration due to gravity [3M]

HAHS Year 12 Trial HSC Physics Examination 2008 15
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Question 20
Einstein’s Special Relativity theory is based on two postulates
1. The laws of physics are the same in all inertial frames of reference and
2. The speed of light always has the same value which is independent of the motion of the light

source and observer.

Evaluate the importance of the second postulate in changing the direction of scientific thinking at
the start of the twentieth century. [4M]

HAHS Year 12 Trial HSC Physics Examination 2008 16



Physics Trial Higher School Certificate ID.

Question 21

Recount a first-hand investigation that you carried out to demonstrate the effect on a generated
electric current when the relative motion between the coil and the magnet was varied. [SM]

In your description, include:

e alabelled sketch of the experimental set-up;
e how you varied the relative motion

e how other variables were controlled.

HAHS Year 12 Trial HSC Physics Examination 2008 17
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Question 22

A schematic diagram of a system to supply electricity to a house is shown below.

High voltage Step-down
transmission line transformer
Power Step-down
plant Step-up mmfm mer
trans fm mer qubmtmn :7/

11 '[]'[]'[]"\wr 2-—H}V

J D Cutnall & K W Johngon, 2001, Physics, Sth edn. Rsprinted with permizsion of John Wilsy & Sons, Inc.
Explain two significant reasons why transformers are needed between the power station and a

person’s home.

Question 23

Calculate the force per metre acting on the bottom wire if each wire has a current of 10 A.

HAHS Year 12 Trial HSC Physics Examination 2008
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Question 24

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. [SM]

HAHS Year 12 Trial HSC Physics Examination 2008 19
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Question 25

A magnet was suspended by strings, as shown in the photograph, so that it behaved as a simple
pendulum. It was placed near the end of a solenoid, across the ends of which was connected a

voltage probe connected to the data logger shown. The pendulum is shown in the photograph in its
equilibrium position

The magnet was set oscillating so that the end closest to the magnet entered approximately 1 cm
into the end of the coil one extreme point of its motion. The voltage produced was logged and the
graph below shows this data.

Account for the shape of the graph produced. Clarify your answer by using suitable labels / sketches
on the graph and the photograph. [4M]

[Answer this question on the next page]

HAHS Year 12 Trial HSC Physics Examination 2008 20
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QuEstion 25 (CONUNUEA) ....veiiivieieiiieeiie ettt e eetee et e ettt e et e e eetbeeeeteeeetaeesseeesaseeesaseseesseeesssesennsesennns

[continues on the next page]
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Question 26

Recount the investigation that you performed using the apparatus below and outline two significant
safety precautions that were applied when carrying out this investigation. [4M]

HAHS Year 12 Trial HSC Physics Examination 2008 22
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Question 27
The following diagram represents apparatus used by Hertz to investigate electromagnetic waves.

metal plate

0—-:1 metal balls

conducting
ring

/

transformer
primary coil

transformer
secondary coil

metal plate

In his notebook he recorded that he observed that the maximum length of the spark produced
between the metal balls on the conducting ring decreased when a sheet of glass was placed between

the two separate parts of the apparatus.

With reference to the equation, E = hf, account for Hertz’s observation.

HAHS Year 12 Trial HSC Physics Examination 2008 23
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Question 28
Evaluate the following statement. [3M]

“Planck’s analysis of the emission and absorption of radiation
by a black body changed the nature of scientific thinking.”

Question 29
(a) Contrast electric and gravitational fields. [2M]

[This question continues on the next page]
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(b) Describe the electric field between two parallel plates and the relationship between the
variables affecting the magnitude of this field. [4M]

(c) The electric field 20 cm from a small electric charge is 200 volts metre™!. Calculate the
magnitude of the force that would be produced on a charge of 3 x 10”7 C placed at that point
in the field. [2M]

HAHS Year 12 Trial HSC Physics Examination 2008 25
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Question 30

Assess the impact of advances in physics on the development of television. [6M]

HAHS Year 12 Trial HSC Physics Examination 2008 26
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Section II
Medical Physics — 15 marks

Question 31
(a) The following diagram shows the range of human hearing. Shade in the appropriate region on
this chart showing sounds classified as ultrasound. [1M]
Ultrasound
Bat | —
Rat | ]
Chicken 1 |
Dog | e —
Cat | -]
Cow | E——
Goldfish | I
Hurman | e —
10 100 1000 10000 100000 1000000 10000000
Freguency Hz
(b) Describe how the piezoelectric effect is used to produce ultrasound. [2M]

HAHS Year 12 Trial HSC Physics Examination 2008 27
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(c) Use data in the table to calculate the percentage of ultrasound reflected when it passes from

muscle to fat compared to the incident sound intensity.

Density (kg m )

Acoustic impedance (kg m~2s7! x 10%)

Fat

9.25 x 102

1.38

Muscle

1.073 x 10°

1.70

[This question continues on the next page|

HAHS Year 12 Trial HSC Physics Examination 2008
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(e) Describe how the electromagnetic radiation used to produce radiographs (X-ray images) is
produced. [4M]

[Question continues on next page|
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(f)  Explain how a radiograph (X-ray image) is produced. [4M]

[Question continues on next page|
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(g) Outline one advantage, observable in the images shown, of the type of image shown on the
right compared to the one on the left. [1M]

END OF EXAM
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HIGHER SCHOOL CERTIFICATE EXAMINATION

Physics
DATA SHEET
Charge on electron, g, ~1.602 x 1077 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 10727 kg

P
Speed of sound in air 340 m s~
Earth’s gravitational acceleration, g 9.8 m s
Speed of light, ¢ 3.00 x 10° m s~
Magnetic force constant, [k = %) 2.0x 107 N A2
Universal gravitational constant, & 6.67 x 107" N m? kg‘2
Mass of Earth 6.0 x 107 kg
Planck constant, h 6.626 % 1074 ] s
Rydberg constant, R (hydrogen) 1.097 x 107 m™!
Atomic mass unit, 1.661 x 10727 kg

931.5 MeV/¢?

leV 1.602 x 107177
Density of water, p 1.00 x 103 kg m=
Specific heat capacity of water 418 %10 ] kg‘1 K

HAHS Year 12 Trial HSC Physics Examination 2008
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FORMULAE SHEET
v = fA iy 1
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> F =mg
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v =u+at
F
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. ¥ _ Gmym,
=
Av vV—u
oy = — therefore g, = ——
A t a
E = me
ZF = ma
2
| Vv
I =1, 1-—
:l2 v 0
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-
t
) f= —2
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Impulse = Ft
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FORMULAE SHEET
F_hh a=1
l d P
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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) € < D) <
If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

we ®® oo oo
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:

correct
v
) ® 5 = 0 o o

Part A
L weo o o me oo Do
2 weo o o me oo Do
3 we o o me oo Do
4 weo o o me oo Do
5 we o o ®me oo Do
6. we o o ®me oo Do
7 W o me oo Do
3 we o o me oo Do
9. we o o me oo Do
. oo B O oS Do
. e e oo Do
. oo O o Do
B oo O © o Do
o oo O o Do
5. e O o Do
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Marking Criteria
M/C: 1C2A3A4A5A6B7B8B9C 10D 11C 12A 13C 14A 15A

16a. Criteria Mark/s Correctly calculates the life time of the tau lepton
Correctly calculates the height as 0.57m 1 in the earth’s reference frame OR
___ Substitutes appropriately into the formula for 1
16b. Criteria Mark/s length contraction but does not correctly calculate
Correctly calculates the velocity as 0.88 m s 1 the distance
16¢. Criteria Mark/s 18. Criteria Mark/s
Correctly calculates the velocity of the ball as it Correctly calculates the required KE as 3.17 x
|eaVeS the table as 1.24 m 3'1 and hence the 2 1011 J AND the Change in gravitationa| potentia|
expected range as 0.42 m energy (5.95 x 1010 J) to calculate the required 4
Correctly calculates the velocity the ball as it 1 work done by the Discovery (Ex + Ep) as 3.77 x
leaves the table. 10114
— Answer recognises that the work done is the sum
16d. Cnteng . Markis of Ex and Ep and correctly calculates one of the 3
Response contains a clear statement that this two quantities
accurate measurement is very significant as it is : .
quite different to the height calculated using the 2 zz:ﬁgz tﬁl::?:ﬁz wgrﬁh daonr?ee in Ep and 2
timg meggurements, hence bringing into question Correctly calculates the Ep on the earth’s surface
their vaI|d|ty. . . OR at an altitude of 600km OR correctly
Response |.nd|cates t.h at the measurement brings calculates the Ex of the satellite OR calculates !
the rgsults into question but does not assess the the change in E, incorrectly
significance OR 1
A general statement about the role of such 19a. Criteria Mark/s
measurements in assessing validity of data Describes TWO significant modifications which
17a Criteria Mark/s could include
Sublstitutes into the appropriate formula to - length measured to the centre of mass 2
Pprop 2 * angle of swing must be less than 159
correctly calculate the length (103.91 m) * rapetition at each length
Identifies the appropriate formula but does not 1 Describes ONE significant modification 1
correctly calculate the length
— 19b. Criteria Mark/s
17b. Cntgna - Mark's A thorough recount which includes:
Correctly predicts that the tau lepton will NOT * slot a araoh of T2 v lenath
travel the length of the particle accelerator AND . Ealculgte E[)he gradient c;qfthe line of best fit
uses appropriate calculations of actual length * link the gradient to the formula for period of a
travelled before decaying (8.69 x 10-> m in the 3 pendulum to calculate g OR 3
lepton’s reference frame) OR the time required to States that a value of g can be calculated for each
fraval the ful path (347 X 1(.)-78) which 1S greater length by substituting the measured period into
than the rest Ilfespan to justify the predllctlon the formula and obtaining an average.
Correctly predicts that the tgu lepton will NOT Recount includes two of the above points OR
H:;’:lgherfnr?;?eogatﬂilzzgfslebif%ﬂ:;a:\loé?’\lD Recount contains the relevant information But has 9
ppropr : . significant factual errors in the description of the
clearly explain the link between the calculations 9 steps
and the predictions OR makes one or more errors Stateé that a measured value of the period must
OR . be substituted into the formula for period of a
Performs correct calculations but makes the
wrong prediction based on these g(te:ti:lltjrﬂttct)h?lcrﬁfn?g l: raph must be used L
Correctly predicts that the tau lepton will NOT OR g grap
travel the length of the particle accelerator Or 1 Correctly identifies the graph that must be drawn
Correctly calculates a relevant distance or time.
17c. Criteria Mark/s
Correctly calculates the life time of the tau lepton
in the earth’s reference frame (8.37 x 10-2 s) and
uses this value to determine the distance using Ar
=vt OR 2
Substitutes appropriately into the formula for
length contraction to calculate the distance as
2.51x103m
HAHS Year 12 Trial HSC Physics Examination 2008 38
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discussion of the environmental impacts related to

20. Criteria : Mark/s both coal and hydroelectric generators.
Response is .thorougl_w and well §tructured with a A judgement of the impact and a thorough
clear gvaluano_n th?t |t.was very important AND discussion of the environmental impacts related to | 3-4
Describes the implications of the postulg@e (time, coal OR hydroelectric generators.
length and mass become relatlvelquantmes’) AND 4 A judgement of the impact AND/OR one impact
therefore the assumptions made in Newton's identified. 1-2
theories that these were absolute quantities must
be re-evaluated. 25. Criteria Mark/s
Response is thorough and well structured with a A well explained answer that relates the changing
clear evaluation that it was very important AND motion of the magnet to specific areas of the 4
Describes the implications of the postulate (time, graph
length and mass become relative quantities) AND 3 AND has labels or sketches on the graph/diagram.
therefore the assumptions made in Newton's Answer accounts for the changing direction AND
theories that these were absolute quantities must magnitude of the voltage without reference to the 2-3
be re-evaluated BUT contains one or more diagram and graph
significant factual error. Answer accounts for changing direction or 1
Response describes the implications of the maghnitude of voltage.
postulate (time, length and mass become relative
quantities) AND 26. Criteria Mark/s
therefore the assumptions made in Newton’s Outline of experiment including use of induction
theories that these were absolute quantities must coil, observation of direction of movement of A
be re-evaluated OR 2 paddle wheel (towards the anode)
correctly evaluates the importance of the AND two significant safety precautions outlined.
postulate and its implications but does not clearly Outline of experiment including use of induction
link this to its effect on scientific thinking OR coil, observation of direction of movement of 2.3
Response contains the relevant information but is paddle wheel OR one/ two safety precautions
poorly structured or sequenced outlined.
Describes the implications of the postulate (time, 1 Brief outline of investigation OR one safety 1
length and mass become relative quantities) precaution outlined.
21. Criteria Mark/s 27. Criteria Mark/s
A labelled sketch including coil, magnet and Answer uses the photoelectric effect and the
galvanometer equation E=hf to account for the decreased spark 3
AND a reasonable method of varying the relative 5 length.
motion including repetition of each measurement. Answer uses the photoelectric effect but not the
AND two variables controlled including distance. equation E=hf to account for the decreased spark 2
A labelled sketch including coil, magnet, and length.
galvanometer Answer identifies the photoelectric effect as being 1
AND/OR reasonable method of varying the 3.4 responsible for the observation
relative motion repetition __
AND/OR two variables controlled including 28. Criteria Mark/s
distance. States that before Planck, the wave model of light
A partial diagram dominated scientific thinking AND states that
AND reasonable method of varying the relative 1 Planck proposed that light was absorbed/emitted
motion as quanta AND that the particle model of light that 3
OR two variables controlled including distance. developed from this (Einstein)and was able to
explain phenomena such as the photoelectric
22. Criteria Mark/s effect which demands a particle model for its
Two reasons identified and linked to the 4 analysis.
higher/lower voltage Outlines that Planck’s analysis moved away from
Two reasons identified with one reason linked to 3 the wave model for radiation towards the particle
the higher/lower voltage models OR
Two reasons identified or one reason linked 2 Outlines that Planck introduced the quantum 2
One reason identified. 1 model and refers to either the existing wave model
at the time or the particle model for light that

23. Criteria Mark/s followed.
Correct calculation of force per metre with 9 Identifies the quantum nature of Planck’s analysis
direction OR the wave theory of light accepted at that time 1
Correct substitution into formula 1 OR the particle model of light that followed.
24. Criteria Mark/s
A judgement of the impact and a well structured 5
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the medium in contact with the crystal.

29a. Criteria Mark/s 1
Outlines that electric fields may result from either
or both of two variants of a property of matter — 31c. Criteria Mark/s
charge, which may be positive or negative Calculates the correct percentage reflected 1.1 % 2
WHEREAS gravitational fields are the result of |dentifies the correct equation 1
mass, of which there is only one type OR 2
Outlines that electric fields can act to produce 31d. Criteria Mark/s
forces on charges which may be attractive or States that hard X-rays have a shorter wavelength
repulsive WHEREAS gravitational fields produce or a higher frequency that soft X-rays (or 1
forces on masses which can only be attractive. equivalent stmt.)
One of the above OR —
states that charge produces electric fields and 1 3te.  Criteria : : Mark/s
mass produces gravitational fields Descrlb.es the accelgrqtlon of electrons in an X-ray

tube using an electric field (produced by a high
29b. Criteria Mark/s voltage) AND
(1) States explicitly that the electric field is * Describes the conversion of kinetic energy to X- 4
uniform in direction and magnitude [this may be rays AND
communicated in a diagram which shows these outlines TWO processes - the production of both
characteristics (2) * indicates that the field CHARACTERISTIC X-rays and Bremsstrahlung
direction is from positive to negativt AND 4 radiation.
(3) States the equation E = V/d AND Describes two of the above 2-3
(4) Identifies the variables in the equation (OR Makes one correct statement related to the 1
makes an equivalent statement, to the equation, in production of X-rays
words) —
States that the electric field is * uniform in direction 311, Criteria Mark/s
and * uniform in magnitude AND 3 Clearly describes the * passage of the X-rays
States the equation E = V/d through the patient * the differential absorption by
Two of the four components above. 2 different tissues *the detection using a 3-4
One of the four components above. 1 film/electronic sensor (3 marks awarded for less

well expressed answer)
29c. Criteria Mark/s Two of the above 2
Applies the equation F = gE to obtain the answer 9 One of the above 1
6x10°N
Substitutes correctly into the equation, but does not 1 31g.  Criteria Mark/s
get the correct numerical value or omits unit. Identifies the type of imaging technology (left/X-

ray, right/ultrasound) and provides one
30. Criteria Mark/s SIGNIFICANT OBSERVABLE difference e.g. the 1
Has a clear description of 5 advances in physics ultrasound image allows soft tissue to be seen
and outlines how each is related to the whereas X-rays do not or ultrasound is a 2D slice
development of TV AND makes an assessment 5.6 whereas the X-ray is 3D compressed into 2D
based on these advances. High level
communication skills must be evident to get 6
marks.
Must make an assessment supported by four
relevant advances in physics. If more relevant 4
advances are clearly presented, this is the
maximum mark if no assessment is made.
Relates one to three advances in physics to the 13
development of TV.
31a. Criteria Mark/s
Shades the region above (but not including) the 1
upper frequency limit of human hearing (20 kHz)
31b. Criteria Mark/s
Relates the vibration of a piezoelectric crystal to the
application of an AC voltage to opposite sides of 9
the crystal with reference to the fact that these
vibrations produce sound (or longitudinal) waves in
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