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Candidate Number or Name:

Ascham School
Trial Examination 2008
Physics

Time allowed: 2 - hours (plus 5 minutes reading time)
4

SECTION 1

PART A - 15 one mark multiple choice questions.

Write your answers in pencil on the Part A multiple choice answer sheet. (15 marks)
Write your Candidate number on the answer sheet.

PART B - Short and long response questions.

Write your answers in the space provided. (65 marks)
Write your Candidate number on each section.

SECTION 11

Option: Medical physics (20 marks)

Write your answers to this section in the writing booklet.
Write your Candidate number on the booklet.

A periodic table, data sheet and a formula sheet are provided.
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Section 1

Total marks (80)

Part A
Total marks (15)
Attempt questions 1 to 15

Use the multiple choice answer sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response circle
completely.

Sample: 2+4= (A) 2 B) 6 () 8 D) 9
AO B @ c O D O

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

A @ B WK c O D O
If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct

e
A W B cO D O
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Section I Part A (15 marks)

1. The following table lists the various values of gravitational field strength at the planet's surface (g)
and average radius (r) for planets of the Alderan system. All planets listed orbit a common

star.

Planet g (N / kg) r (x 10° m)

Lis 9.6 1.2
Tat 12.1 0.3
Kat 6.7 1.2
Cha 8.2 25

From this data we could conclude that:

A) The planet Tat has a higher mass than the planet Lis.

B) The planet Kat is larger than the planet Cha.

C) The planet Lis has a higher mass than the planet Kat.

D) The planet Tat is the closest planet to their common star.

2. A rigid conducting wire connected to an external circuit is placed across a magnet with a very low

mass as shown. The wire is secured onto a set of stands which in turn is secured to the bench. Predict
what will happen when the switch is closed.

Bench surface

A) The wire will jump out of the magnet.
B) The wire will move down sharply.
C) Nothing will happen.

D) The magnet will jump upwards.
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3. An alpha particle enters a magnetic field at the angle shown.

>< ><Mag2§0flg§
GX XXX

7% X X X
X X X X

The velocity of the alpha particle is 2 x 10° ms™!, the charge on the alpha particle is 3.2 x 101° C,
and the strength of the magnetic field is 0.5T. The magnitude of the force on the alpha particle is

then:
A)32x 101N B)2.77 x 1016 N C)0ON D) 2.45 x 10’ N
4. An open metal ring is left to swing through a magnetic field as shown. Ignoring friction effects

which of the following statements are true?

>< >§\/Iag%e<tic ﬁgd<
XX X X

XX X X
XXX X

A) Eddy currents will be induced in the ring thereby slowing the ring down.

B) An emf will be induced in the ring but there will be no slowing down of the ring.
C) The ring will not move at all from its initial position.

D) The ring will experience a force downwards.

5. A traveler in a space ship flies at a speed of 0.8c from star A to Star B in 3 years according to the
traveler. How long would an observer on the Earth measure the trip to take?

A) 5 years B) 6.2 years C) 1.8 years D) 2.4 years
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6. Three satellites A, B and C orbit a common planet. The following table summarises the properties
of these planets.
Satellites Mass (kg) Orbital Radius Period (hours)
(km)
A 600 5000 23
B 1200 - 184
C 1800 7211 69
Using these values calculate the orbital radius of Satellite B.
A) 20000 km B) 10000 km C) 320000 km D) 1200 km
7. The following diagram is a representation of a particular type of motor. Identify this type of motor.

http://www.mech.uwa.edu.au/DANotes/motors/steady/steady.html
A) DC motor

B) AC Induction motor

C) Synchronous AC motor

D) Brushless DC motor
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8.

10.

Study the diagram below. This setup was responsible for the development of which device in use
today?

2. Spark produces electromagneti

3. Electromagnetic waves create
eleciric current in resonator, pro-
duces small spark in spark gap

http://www.math.uni-
hamburg.de/spag/ign/events/hertz07.htm

A) TV

B) Mobile Phone
C) Radio
D) Satellite

JJ Thomson showed that the charge to mass ratio for the 'particles' which made up cathode rays was
always a constant. This meant that:

A) Cathode rays consist of the same kind of particles.
B) The charge of an electron could be determined.

C) The mass of the electron could be determined.

D) Cathode rays had a wavelike nature.

A transformer converts AC 240 V to AC 4.2 V assuming it has 100% efficiency, calculate the
number of turns in the secondary coil if the primary coil has 1000 turns.

A) 18 turns
B) 16 turns
C) 57000 turns

D) 2318 turns
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11. A magnet is dropped into a coil of wire which is connected to a cathode ray oscilloscope as shown.

coil

] cro

—— "
*? +

Which of the graphs below would show up on the oscilloscope as the magnet completely falls

through?
A) B)

/\
0) D)
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12.

13.

The following diagram is a setup used to demonstrate the photoelectric effect. Which of the
following would most affect the amount of current in the circuit?

Cathode

A) Decreasing the frequency of the light
B) Increasing the wavelength of the light.
C) Increasing the light intensity.

D) Changing the cathode material from potassium to sodium.

The length of a spaceship is measured to be 30.00 m at rest on Earth. The ship now takes off to the
moon travelling at a constant speed of 13km/s. An observer remaining on Earth would measure the
ship's length to be closest to:

A) 29.00 m

B) 30.00 m

C) 31.00 m

D) 17.89 m
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14. Connor is on a sailing boat. He decides to climb up the sail to get a better view whilst eating his
apple. Unfortunately for him, he accidentally drops the apple. Reese is stranded on a nearby island

and sees this happening. Which picture below correctly shows how each boy sees the falling apple?
Connor

fip

A)
® ® ®
® ® ® ®
® ® ® ®
® ® ® ®
® ® ® ®
Connor Reese Connor Reese
C) D)
® ®
® ®
® ®
® ®
® ®
® ®
® ®
® ®
® ®
®
®
Connor Reese

Connor Reese
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15. A photon of electromagnetic radiation has an energy of 1.24 x 106 eV. Using the graph below, this
type of radiation would be most suitable for:

traviolet
gamma X-rays rays infrared rad

rays rays

S

10°° Tt~ 1C
e ™)

Visible Light

o

http://www.yorku.ca/eye/ spectrurn.gif

mE

A) sterilization of medical equipment.
B) medical imaging
C) radio communication

D) illumination
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Section I Part B (65 marks)
16.

Earth

Satellite?-";

; North
]

Name or No: 1

A satellite orbits Earth in a near circular path as
shown.

a) On the diagram, draw the velocity and
acceleration vectors of the satellite.
/2

b) Given that the mass of the satellite is 600 kg
and the altitude is 35800 km, calculate the
required velocity v. for the satellite to maintain its
circular path.

/2

c) Draw the resulting path of the satellite if the velocity v of the satellite is suddenly increased such that

V> Ve.

/2

d) State one use for this particular type of satellite and justify its positioning (altitude).

Use:

Justification:

/2
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17.

Coat hanger wire

batter

magnet

A simple motor can be constructed using a powerful magnet, battery and coat hanger wire fashioned
into a rectangular shape as shown. Explain with reference to the motor effect how this is possible

and include the direction of rotation in your answer. You may use diagrams to assist with your
explanation.

/3

18.  Explain why it is dangerous if an industrial grade motor is prevented from spinning when the
power is switched on.

/3
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19.  Captain 'Smilesalot' is playing with his toys. In his hand is a trigger which simultaneously fires a

13

canon and starts a motorised toy cart which travels at a constant speed. The canon sits atop a desk
90 cm high whilst the cart is on a horizontal floor.

y

112 cm/s

@)
®))

N

v

O Ol—

If the angle of the canon is at 30° to the horizontal determine:

a) the required speed of the cart if it is to meet with the projectile.

b) the time of flight of the projectile.

/2

/3
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20.

21.

It is often said that Einstein's special relativity theory contradicts common sense. Discuss this
statement with reference to predictions, experiments and findings.

14

Outline Planck's contribution to our understanding of black body radiation.

/4

/3
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22. A student fires a positive charge q through a velocity selector. The selector consists of an electric
field and a magnetic field superimposed as shown. She decides to keep the strength of the magnetic
field constant and vary the electric field such that for a given velocity the charge will pass through

undeflected.
+ + + + + + | Varying Electric
field E
>< >< >< >§}0n 3%&‘}\% g?éﬁc
. field B %frlafgeh passes
through with no
A OFPEPE PR P
AL L LA
AL L LA
YV V V VvV VvV YV V V VY VY VY
a) Derive an equation showing the relationship between the velocity of the charge v, the electric field

strength E and the magnetic field strength B (you may neglect the effects of gravity).

/3

(Q22 is continued over the page)
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b)

c)

The results she obtains are as follows:

Velocity v (x 10° m/s) Electric()}«“liggdvs/ltrrl)ength E
2.10 63
3.25 97
4.18 125
5.79 175
8.13 250

Plot these results on the axes below and draw a line of best fit.

Use the line of best fit that you have drawn to get an approximate value for the magnetic field

strength used (show all working).

16

/4

/2
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23.
a) Describe a first hand investigation you did (or studied) to show the factors affecting the amount of
electromagnetic braking on a metal sheet.

17

/6

b) State how this principle may be applied usefully in today's society.

/2
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24.
a) Define an inertial frame of reference.

/1
b) Describe an experiment which allows you to identify whether you are in an inertial frame of

reference.

/3
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25.

a) Albert Einstein did not rely on serendipitous (chance) discoveries or observations in order to
develop his theories. In fact, the technology at the time did not allow these theories to be tested for
quite some time. State one prediction that arose from Einstein's relativity theory.

/1

b) Give an example of an experiment used to show the above prediction is in fact correct.

/2

26.

a) A satellite in a particular orbit has a mass of 1200 kg, its altitude is 850 km. Given that the radius

of the earth is 6.4 x 10% m, calculate the satellite's gravitational potential energy.
/3

b) What is the minimum amount of energy required for the satellite to leave its orbit and escape
Earth's gravitational field?

/1
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26. Describe using diagrams and words a thought experiment used to explain the relativity of
simultaneity.

20

/5
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28. A generator is a device that transforms kinetic energy into electrical energy. Assess the impact of the
development of generators on today's society.

/6
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Section II Option Medical Physics (20 marks)

1.
a) Using the values in the table below calculate the percentage reflection when ultrasound passes
from air to skin.
. Acoustic impedance Z
Medium (/kg/m¥/s)
Air 429
water 1.50 x 106
Muscle 1.70 x 106
bone 7.50 x 106
Soft tissue 1.63 x 10°
/2
b) Hence justify the use of an acoustic gel when taking ultrasound images of the human body.
/2
2. Describe an application in real life whereby an A scan can be used with maximum effectiveness.

/2
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3.

4.

Explain why the element Hydrogen is of most importance to doctors and scientists in the field of
MRIL

23

Outline the production of gamma rays and their use in the diagnostic procedure of PET.

/2

/3
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5. The following image is a picture of a human larynx (voice box) taken by an endoscope. The
subject here was suspected to have a condition known as laryngitis. Discuss the endoscope's
suitability in diagnosis of a disease of this type.

24

/3
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6. An understanding of electromagnetic radiation and its effects on biological as well as artificial items
has been crucial in the development of medical diagnosis. Justify this statement with reference to the
production and display of images used for medical diagnosis.

/6

End of Paper ©
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Physics

DATA SHEET

Charge on electron, g .
Mass of electron, m,
Mass of neutron, m,
Mass of proton, m,
Speed of sound in air

Earth’s gravitational acceleration, g

Speed of light, ¢

Magnetic force constant, ( = 5—2]

Universal gravitational constant, G
Mass of Earth

Planck constant, &

Rydberg constant, R (hydrogen)

Atomic mass unit, u

leVv
Density of water, p

Specific heat capacity of water

~1.602 x 1071 C
9.109 x 107! kg
1.675 x 10727 kg
1.673 x 1027 kg
340 m 57!
9.8 ms?

3.00x 103 ms™!

20x 107 NA™2

6.67 x 101! N m? kg™
6.0 x 10** kg

6.626 x 1074 J s

1.097 x 10’ m™

1.661 x 10727 kg
931.5 MeV/¢?

1.602 x 107197
1.00 x 10% kg m™>

418 x 10° J kg K

26
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FORMULAE SHEET
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28

FORMULAE SHEET
F L, d = 1
I r
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Multiple Choice Answer Sheet

Number or Name:

10

11

12

13

14

15

0101010 070]010/070]0]0/0]0 0=

0101010 0/0]00070]000]0]0]=

010[0]0] 0[]0 000100 010[0]0]0]-

0101010 0/0]00070]000]0|0]-=
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