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SECTION A – Core 

Instructions for Section A 
Answer all questions for both Areas of study in this section of the paper. 
 
AREA OF STUDY 1 – Electric Power 

Questions 1 to 3 refer to the following information.  
As part of a Year 12 Physics experiment the following apparatus (Figure 1), consisting of two 
coils, a 6 V battery, a switch S, and a 200 Ω resistor is assembled. 

W X 

S 

Coil A 

↑ 

Y Z 

Coil C 

N S 

200 Ω 

 
Figure 1 

 
Coil A has a soft iron core inside of it. Nearby, coil C is wound around a thin plastic tube and 
has a sensitive galvanometer attached to it. Between the two coils a bar magnet is suspended 
as shown. 

Question 1 

When the switch S is first closed the magnetic field inside coil A 

A. is non-existent because the current is not AC. 
B. is in the direction from W to X. 
C. is in the direction from X to W. 
D. remains unchanged. 
 
 

 
 

2 marks 

SECTION A – AREA OF STUDY 1 – continued 
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Question 2 
Explain what effect closing switch S would have on the suspended bar magnet and coil C. 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

3 marks 

Question 3 
When switch S is closed the needle of the galvanometer attached to coil C will 

A. move right. 
B. move left. 
C. move right then return to the neutral position. 
D. move left then return to the neutral position. 
E. not move. 
 
 

 

 

2 marks 

Question 4 
Sally and Ben are discussing the construction of a DC motor. Sally claims that they need to 
use a commutator, but Ben thinks that slip rings are the correct component to use. Who is 
correct and why? 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

3 marks 

 

SECTION A – AREA OF STUDY 1 – continued 
TURN OVER 
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Question 5 
Sally decides to build her design as shown below in Figure 2. Describe what happens when 
she closes the switch. Justify your answer. 

 

N 

S

Figure 2 
 
 
 
___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

3 marks 

SECTION A – AREA OF STUDY 1 – continued 
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Ishmael’s train set is constructed on a large table in the centre of the room. His train set uses a 
transformer to convert the mains AC supply from 240 V RMS to 12 V RMS. Ishmael is tired 
of tripping over the extension lead running from the wall socket to the transformer so he 
decides to connect the transformer to the wall socket and run two long wires up the wall and 
across the roof to his train set. The wires are each 5 metres long and have a resistance of 
0.001 Ω per metre. 

Question 6 
The primary coil of the transformer has 1800 turns. How many turns must the secondary coil 
possess in order to convert from 240 V RMS to 12 V RMS?  
 
 
 
 
 
 
 

 

 

2 marks 

Question 7 
Ishmael finds that his trains are not moving as quickly as before. A possible reason for this is 
that 

A. the transformer is connected with the secondary coil attached to the mains supply. 
B. Ishmael has fewer trains than normal on the track at one time. 
C. the wires connecting the transformer to the train set are too short. 
D. the wires connecting the transformer to the train set are too long. 
 

 

 

2 marks 

Question 8 
Ishmael measures the current out of the secondary coil of the transformer as being 100 A 
RMS. What is the power of the transformer? 

 
 
 
 
 
 
 

 
W 

2 marks 

SECTION A – AREA OF STUDY 1 – continued 
TURN OVER 
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Question 9 
Find the peak voltage across the secondary coil of the transformer at this time. 

 
 
 
 
 
 
 
 
 

 
V 

2 marks 

Question 10 
How much power is being lost in the wires? 

 
 
 
 
 
 
 
 
 
 

 
W 

3 marks 

 

SECTION A – AREA OF STUDY 1 – continued 
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The orientation of the rectangular coil in an AC generator is compared with the flux passing 
through each turn of the coil. The coil has 100 turns. Figure 3 shows the coil orientation 
whilst Figure 4 shows the magnetic flux through the coil at the same point in time. 

 
A 

B 

A 

B 

B

A

A B B A

t = 0 ms t = 4 ms t = 8 ms t = 12 ms t = 16 ms  
 Figure 3 
 

SECTION A – AREA OF STUDY 1 – continued 

 
Figure 4  

time (ms) 

BΦ (Wb) 

0.002 

- 0.002 

0       4             8                 12                      16 

 
Question 11 
From the above information, calculate the average EMF generated. 

 
 
 
 
 
 
 
 
 

  
V 

3 marks 

 

TURN OVER 
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Question 12 
Over the same time period, which graph best represents the induced EMF? 

 

 – 
 

 – 
 

0  -  
     
 

 – 
 

– 
 

 EMF 

 – 
 

 – 
 

0  -  
    

 

 – 
 

– 
 

EMF

 

 

2 marks 

 
 

time
4                  8                 12                16 

A. 

time
4                  8                 12                16 

B. 

 – 
 

 – 
 

0  -  
     
 

 – 
 

– 
 

 EMF 

 – 
 

 – 
 

0  -  
    

 

 – 
 

– 
 

EMF

time
4                  8                 12                16 

C. 

time
4                  8                 12                16 

D. 

 

SECTION A – AREA OF STUDY 1 – continued 
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Question 13 
Describe how the above EMF waveform would change if the rotational speed of the coils was 
halved. 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

 
 
 
 
 
 
 
 
 
 

2 marks 

 
 
Question 14 

The dimensions of the coil are 40 cm × 20 cm. Find the size of the magnetic field inside the 
coil. 

 
 
 
 
 
 
 
 
 

 
T 

3 marks 

SECTION A – AREA OF STUDY 1 – continued 
TURN OVER 
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A small bar magnet is suspended by a spring above a solenoid as shown in Figure 5. 

S 
 
 
 
N 

↑

 
Figure 5 

 
Use the following key to answer questions 15 to 17. (One or more answers may be given.) 

 
KEY: 
 
A. The needle experiences no change. 
B. The needle moves to the left. 
C. The needle moves to the right. 
D. The needle moves left then right. 
E. The needle moves right then left. 
F. The needle does not deflect. 

 
Initially the magnet is stationary. 

 
Question 15 
Use the above key to describe what happens to the needle of the galvanometer when the 
switch is first closed. 

 
 
 
 
 
 

  

 

2 marks 

SECTION A – AREA OF STUDY 1 – continued 
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Question 16 
The spring is now stretched slowly so that the magnet approaches the solenoid. During this 
time, what happens to the needle? 

 
 
 
 
 

 

END OF AREA OF STUDY 1 
SECTION A – continued 

2 marks 

 
Question 17 
The spring is now released, and the magnet moves up and down repeatedly. Use one of the 
keys A to F to describe the motion of the needle during this time. 

 
 
 
 
 
 

 

 

 

2 marks 

 

TURN OVER 
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AREA OF STUDY 2 – Interactions of light and matter 
Use the following key to answers questions 1 and 2. 

Light source 
A. Laser 
B. Sodium vapour lamp 
C. Incandescent light globe 
D. Blue LED 
 
Question 1 

Which of the above light sources produces coherent light? 

 
 
 
 
 
 
 

 

 

2 marks 

 
Question 2 

Which one or more of the above light sources produce photons of discrete wavelengths?  

 
 
 
 
 
 
 

 

 

2 marks 

 

SECTION A – AREA OF STUDY 2 – continued 
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Andre is investigating the photoelectric effect by varying the frequency of light incident upon 
a sodium metal cathode. The apparatus is shown in Figure 1. 

 

SECTION A – AREA OF STUDY 2 – continued 

 
Figure 1 

 
For each frequency, the stopping potential Vs is recorded by Andre. 

 

Trial no. Frequency  
(× 1014 Hz) Vs (V) 

1 3.0 0.0 
2 4.0 0.0 
3 5.0 0.0 
4 6.0 0.2 
5 7.0 0.5 
6 8.0 1.1 
7 9.0 1.4 

 
Question 3 

What is the maximum energy a photoelectron can possess as it leaves the cathode if the 
incident light used has a frequency of 9 × 1014 Hz? 

 
 
 
 
 
 
 

 
2 marks 

 

eV 

A 

 Light source 

V 
Stopping potential 

Sodium metal 
cathode 

TURN OVER 
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Question 4 
Plot Andre’s data on the axes provided and hence or otherwise justify the statement that the 
work function for sodium is 2.4 eV.  

-3

-2

-1

0

1

2

0 1 2 3 4 5 6 7 8 9 10

Frequency (x 1014 Hz)

St
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pi
ng
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ol
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ge

 (V
)

 

3 marks 

 
Question 5 
From your graph calculate Planck’s constant. 

 
 
 
 
 
 
 
 

 
eVs 

3 marks 

 

SECTION A – AREA OF STUDY 2 – continued 
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Andre now fixes the frequency at 7 × 1014 Hz, and records the current flowing through the 
circuit for various stopping potentials. He then plots his results to obtain the graph labelled X 
below in Figure 2. 

I

V 

X 

A

B 
C

D 
E 

 
Figure 2 

 
Andre then repeated this experiment with a piece of thick cardboard covering half of the light 
source. 

Question 6 
Which one of the graphs A to E is most likely to indicate the results of this repeated 
experiment? 

 
 
 
 
 
 
 
 

 
 

2 marks 

 

SECTION A – AREA OF STUDY 2 – continued 
TURN OVER 
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SECTION A – AREA OF STUDY 2 – continued 
Copyright © Insight Publications 2006 

A laser is used as the light source for a demonstration of Young’s ‘Double Slit’ experiment as 
shown in Figure 3. 

   A     B   C     D

S1 and S2 are slits through which the laser light passes, and the dotted lines represent wave 
fronts. Boxes A to L are parallel sections of the screen onto which the light falls. 

 
 S1 S2 

 
 
 
 
 

 

   E 
 

    F    G    H    I     J    K    L 

 
Figure 3 

 
Question 7 
Shade in any of the boxes A to L which represent regions on the screen which will appear 
bright.  

3 marks  

  
Question 8 

Two students who observe the demonstration are discussing whether the same effect would be 
observed if the slits were removed and two identical lasers were used instead. Brad thinks the 
interference pattern will change. Amy thinks the pattern will not. Who is correct and why? 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

3 marks 
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An electron in an excited energy level of a mercury atom emits a photon of wavelength  
175 nm as it changes energy levels, as shown in Figure 4. 

 

END OF SECTION A 

 
Figure 4 

n = 2 

n = 3 –3.3 eV 

–-5.5 eV 

–10.4 eV 

E = 0 eV 

n = 1  

n = 4 – 1.6 eV 

 
Question 9 
What energy level was the electron in before it emitted the photon? 

 
 
 
 
 
 
 

 

 

3 marks 

 
Question 10 
Which of the following wavelengths is not possible for an emitted photon from this atom? 

A. 565 nm 
B. 318 nm 
C. 253 nm 
D. 226 nm 
 
 
 
 
 
 
 
 

 

 

2 marks 

TURN OVER 
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SECTION B – Detailed Studies 

Instructions for Section B 
Choose one of the following  Detailed studies. Answer all the questions on the Detailed 
study you have chosen. 
 
 

DETAILED STUDY 1 – Synchrotron and its applications 
Use the diagram and key shown in Figure 1 to answer questions 1 to 3. 

 

A

B 

 
 

C

D

E
F

Figure 1 
Question 1 
At which of the points A to F would a wiggler be found? 

 
 
 
 
 

  

 

2 marks 

Question 2 
Where are bending magnets located in the above diagram? 

 
 
 
 
 
 

  

  

2 marks 

SECTION B – DETAILED STUDY 1 – continued 
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Question 3 
Indicate at which points from A to F radio frequency (RF) cavities could be located. 

 
 
 
 
 

 
 

2 marks 

 
Question 4 
In a small synchrotron, it is planned to use bending magnets which produce a field strength of 
0.5 T to contain the electron beam in a curve of radius 14 m. What momentum must the 
electrons possess to maintain this radius? 

 
 
 
 
 

 
kg m s–1 

2 marks 

Question 5 
The electrons are initially accelerated from 0 ms–1 by an electron gun. The potential difference 
across the plates of the electron gun is 6000 V. With what energy does each electron leave the 
electron gun? Give your answer in joules. 

 
 
 
 
 

 

 

2 marks 

SECTION B – DETAILED STUDY 1 – continued 
TURN OVER 
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Question 6 
Explain why a linac is constructed using progressively longer drift tubes. 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

3 marks 

Question 7 
Circle the correct word in bold to make the following sentences correct. 

 
Conventional X-rays are not as useful as light from a synchrotron of similar 
wavelength for diagnostic purposes because synchrotron light is  
[collimated / pulsed / wide spectrum]. Conventional X-rays are always  
[coherent / incoherent / adherent] and [lower / equal / higher] intensity than 
synchrotron light. 

3 marks 
 
Question 8 
A photon of energy 6.5 eV collides with an electron, and 2.3 eV of energy is transferred to the 
electron. Calculate the initial and final momentum of the photon. 

 
 
 
 
 
 

 
 
 
 

Pinitial =  kg m s–1 Pfinal =    kg m s–1 

3 marks 

SECTION B – DETAILED STUDY 1 – continued 
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An unknown crystalline sample is subjected to X-rays of wavelength 150 pm during Bragg 
diffraction analysis. The graph shown in Figure 2 was faxed to a researcher but unfortunately 
some data was obscured. 
 Bragg diffraction results for 

crystalline sample XP- 6623

0 
10
20
30
40
50
60
70

0 20 40 60 80 100 120 140
2ϑ° angle 

64.0
o

In
te

ns
ity

 

 
Figure 2 

Question 9 
Use the above information to find the crystal layer spacing. 

 
 
 
 
 
 
 
 

 
m 

3 marks 

Question 10 

Calculate the exact values of the first and third peaks which have been obscured on the graph 
above. 

 
 
 
 
 
 
 

    
First peak = Third peak = 

3 marks 

END OF DETAILED STUDY 1 
SECTION B – continued 

TURN OVER 
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DETAILED STUDY 2 – Photonics 
Question 1 
Which of the following diagrams best represents light emitted from a laser? 

A. B. 

C. D. 

 
 

 

 

2 marks 

 
A laser beam is shone into the core of a step index fibre with a core refractive index of 1.45 
and a cladding refractive index of 1.30, as shown in Figure 1.  

 

Cladding R.I. = 1.30 

Core R.I. = 1.45 

Jacket 

α

 
Figure 1 

 
Question 2 
What is the minimum angle at which a light ray can strike the core–cladding boundary and not 
enter the cladding? 

 
 
 
 
 
 
 
 

  
 

2 marks 

SECTION B – DETAILED STUDY 2 – continued 
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Question 3 

What is the greatest value for angle α that will still allow the light beam to remain inside the 
core? 

 
 
 
 
 
 
 

 

 

3 marks 

 
Question 4 
LEDs all have a ‘band gap’. Describe what the band gap is and what characteristic of the LED 
it determines. 

__________________________________________________________________________  

__________________________________________________________________________  

__________________________________________________________________________  

__________________________________________________________________________  

__________________________________________________________________________  

__________________________________________________________________________  

__________________________________________________________________________  

__________________________________________________________________________  

__________________________________________________________________________  

__________________________________________________________________________  

4 marks 

 

SECTION B – DETAILED STUDY 2 – continued 
TURN OVER 
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Question 5 
A red LED emits light of an average wavelength of 605 nm. While a blue LED emits light of 
an average wavelength of 470 nm. Find the ratio 

 

  
LEDblueofenergygapBand
LEDredofenergygapBand  

 
 
 
 
 
 

 
2 marks 

Question 6 
Circle the correct physics term in bold to make the following paragraph correct.  
 

An endoscope is a device used by surgeons to view inside the body during keyhole 
surgery. Light is transmitted through bundles of [incoherent / coherent / linear] 
optic fibres to the operational end of the endoscope. This light undergoes  
[reflection / refraction / total internal reflection] inside the body cavity. Some of 
this light then passes through a focusing [mirror / lens / prism] before entering a set 
of [incoherent / coherent / linear] optic fibres which transmit the light using the 
principal of [reflection / refraction / total internal reflection] to the viewing 
eyepiece as an accurate [picture / reflection / image] of the body cavity. 

 

3 marks 
Question 7 
Modal dispersion causes signal attenuation because 

A. shorter wavelengths travel slower inside the optic fibre. 
B. some light signals will travel a longer path than others due to the angle at which they 

enter the optic fibre and so take more time to reach the end. 
C.  impurities in the fibre slow down some wavelengths more than others. 
D. longer wavelengths travel more slowly inside the optic fibre. 
 

 
2 marks

SECTION B – DETAILED STUDY 2 – continued 
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Question 8 
Modal dispersion is a significant problem in optic fibres classified as 

A. single mode. 
B. step index multimode. 
C. graded index multimode. 
D. all of the above. 
 

 
 

2 marks 

A light signal is to be transmitted down an optic fibre with an attenuation curve as shown in 
Figure 2. 

3.0 

0.5 

1.0 

1.5 

2.0 

2.5 

0 
            900    1000    1100    1200   1300    1400   1500    1600    

Wavelength (nm) 

Total 
attenuation

Attenuation (dB/km) 

 

Figure 2 
Question 9 
Indicate the range of wavelengths which would be best for transmitting data between Melbourne 
and Sydney along an optic fibre of roughly 1000 km in length. 

 
 
 

Minimum wavelength  Maximum wavelength    

 

2 marks 

SECTION B – DETAILED STUDY 2 – continued 
TURN OVER 
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Question 10 
The dotted line represents a form of attenuation. Name this type of attenuation and explain why 
its effect is dependent on the wavelength of the light being transmitted. 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

3 marks 

END OF DETAILED STUDY 2 
SECTION B – continued 
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DETAILED STUDY 3 – Sound 
Question 1 

A microphone uses a thin ribbon of aluminium suspended in a magnetic field to detect 
vibrations in the air and convert them into electrical signals. This type of microphone is called 
(one or more answers) 

A. velocity. 
B. dynamic. 
C. ribbon. 
D. moving coil. 
E. electret-condenser. 
F. crystal. 
 

 

 

2 marks 

While hiking one day Simone notices she can hear an echo from a cave. Her map indicates the 
cave is 462 m long. Simone uses the stopwatch function on her watch to record the delay. It 
takes on average 2.67 seconds for the echo of her 3800 Hz whistle to be heard when she stands 
at the mouth of the cave. 

 
Question 2 
What is the speed of sound inside the cave? 

 
 
 
 
 
 

 

 

2 marks 

Question 3 
What is the wavelength of the sound as it travels inside the cave? 

 
 
 
 
 
 

 

 

2 marks 

SECTION B – DETAILED STUDY 3 – continued 
TURN OVER 
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Question 4 
A siren located at the top of a tower is struck once. At a distance of 35 m from the siren, the 
sound level is recorded at 75 dB. At what distance from the siren is the sound level only 50 dB? 

 
 
 
 
 
 

 

 

4 marks 

 
Question 5 
Ken has a guitar string tuned to resonate at a fundamental frequency of 600 Hz. At which of the 
frequencies below will this string also resonate? (One or more answers may be given.) 

A. 300 Hz 
B. 900 Hz 
C. 1200 Hz 
D. 1800 Hz 
 
 

 

 

2 marks 

SECTION B – DETAILED STUDY 3 – continued 
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Ken plans to build his own speaker system for his guitar described in Question 5. He has the 
response curves for five possible drivers to use. 

 
 
 
 

SECTION B – DETAILED STUDY 3 – continued 

 
 
 

 
 
 
 
 

 
 
 
 
 
Initially Ken decides to use only driver A as a speaker by connecting it to his amplifier with two 
wires, but he finds the sound produced is very flat and he is disappointed. 

 
Question 6 
State two things that Ken could do to improve the sound from his speaker system. You must 
explain why the sound will improve. 

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

___________________________________________________________________________  

4 marks 

f 
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Question 7 
The quality of sound from a single driver speaker is not as good as that from a multiple driver 
speaker because 

A. diffraction effects are less noticeable in the multiple driver speaker. 
B. diffraction effects are more noticeable in the multiple driver speaker. 
C. refraction effects are less noticeable in the multiple driver speaker. 
D. refraction effects are more noticeable in the multiple driver speaker. 
 
 

 

 

2 marks 

Question 8 
Circle the correct option from those in bold to complete the following sentence.  
 

A pipe which is closed at one end and is of length [1.8 / 2.6 / 3.2] metres will 
have a [first / second / third] harmonic with a wavelength of [1.8 / 2.4 / 3.2] 
metres. 

3 marks 

SECTION B – DETAILED STUDY 3 – continued 
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A police cadet’s hearing is tested and the graph in Figure 2 shows the results. 

 

2 5 2 5 2 5 2 51 1 1 1 1
 10      20       50      100   200             1000             10000 
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  I         I            I         I         I                      I                                 I 
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40 
 

20 
 

0 

Sound level (dB)  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 
 
Question 9 

What range of frequencies can the police cadet hear below 20 dB? 

 
 
 
 
 
 

 

 

2 marks 

 
Question 10 

At what sound level does a 100 Hz sound need to be at to sound as loud as an 800 Hz sound at 
40 dB? 

 
 
 
 
 
 
 

 

 

2 marks 

END OF QUESTION AND ANSWER BOOK 
 
 
 

Copyright © Insight Publications 2006 


	2006
	PHYSICS
	Written examination 2
	QUESTION AND ANSWER BOOK

	Reading time: 15 minutes
	Writing time: 1 hour 30 minutes
	Structure of book
	Materials provided
	Instructions



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


