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CORE CONTENT

Sl units
] Sl unit
Quantity
Name Symbol
length metre m
mass kilogram kg
time second S
thermodynamic temperature kelvin K
energy, work, quantity of heat joule J
power, radiant flux watt W
Celsius temperature degree Celsius °C
area square metre m?
volume cubic metre m?
speed, velocity metre per second ms”
acceleration metre per second squared m s
mass density kilogram per cubic metre kg m™
Standard prefixes
Factor Prefix Symbol Factor Prefix Symbol
10" tera T 107 milli m
10° giga G 10 micro u
10° mega M 10°° nano n
10° kilo k 107 pico p
Common constants
Item Symbol Value
Ratio of the circumference of a circle to its diameter (Pi) T 3.14159
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CORE CONTENT

General formulae

h is the hypotenuse
o is the opposite side
a is the adjacent side

Side lengths of a right
triangular plane figure

=
)
I
Q
)
+
N
)

@ is the angle

h is the hypotenuse
o is the opposite side
a is the adjacent side

Angular relationships of a
right triangular figure

tan @ =
Perimeter of a circle [p] p=nd d is the diameter
Area of a circle [4] A=mr’ r is the radius
Surface area of open ended A= rdh d is the diameter
cylinder [4] =7 h is the height
. 2 r is the radius
Volume of a cylinder [V] V =xr<h his the height
Ei[u]rface area of a sphere A = 4’ »is the radius
Volume of a sphere [}V] V=%mn P r is the radius
Densit ¢ terial _m m is mass
ensity [p] of a materia % Vis volume
Energy [E] E =Pt tis the time taken
P is the power
Efficiency [17] % Output
n% =P 100
Input
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Common constants

CORE CONTENT

Item Symbol Value
Acceleration due to gravity g 9.80ms™
Selected material properties
Material Density Elastic Ultimate Yield Electrical Thermal
kg m? (Young’s) tensile * stress | conductivity | conductivity
modulus strength | N mm? | Q'm™ x 10° W m K
kN mm? N mm?
Structural steel 7850 200 470 250 13.0 46
Stainless steel 7600 200 860 502 1.35 16
Castiron 7200 120 180 10.3 80
Wrought iron 7750 200 10.3 80
Aluminium 2710 70 150 95 37.7 237
Brass 8740 90 190 50 16.7 109
Copper 8930 112 210 70 59.5 401
Zinc 7130 108 200 13.8 16.8 116
fglziirn(f()% lead, 9280 23.7 37 - 7.28 436
Concrete 2400 30 40 ) 0.8
(compressive)

Concrete (steel 0.8
reinforced)
;’:r;ig;ar (parallel to 12 105 0.16
Polypropylene 1240 4 19.7 - 80 50 0.13
Polycarbonate 1200 2.3 70 0.19
ABS plastics 2.3 40 48.3 2.34
Nylon 1160 2-4 75 45
Acrylic 1190 3.2 70 73.7 0.19
Glass 2500 69 3600 1.05
Diamond 3520 1000 50 000 2320
Gold 19 320 82 220 40 44.6 318
Ice 931 9.17.5@-5°C 85 2.25@-5°C
Water pure 1000
Sea water 1022
Petrol 740 0.15
Crude oil 800 0.15

* Unless noted as compressive strength.
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MECHANICAL SPECIALIST FIELD
Basic formulae (Mechanical) 1
Parameter Formula Terms
Mechanical Advantage MA Froad F,.qis the output force
[MA] = Fepor is the input force
Feﬁbrt port P
Velocity Ratio [VR] deffort dr is the distance moved by the
VR = dions effort
o divaq is the distance moved by the
load
Velocity ratios in drive F, F, F, Fi5ang3 are the followers
trains . VR = EHH D ;anq3 are the drivers
(for gear or pulley train ) 17273 (measured via number of teeth on
[VR] gears or by pulley diameters)
Torque [7] = Fr F.IS the forpe
r is the radius
Moment of a force [M] M =Fd Fis the force
d is the perpendicular distance
Stress[c] or Pressure [p] F F'is the force
U(P):g A is the area
Strain [€] AL AL is the change in length
&= 7 L is the original length
Young’s (Elastic) modulus o o is the stress
[£] E= - ¢ is the strain
Young’s (Elastic) modulus Fis the force
[E] expanded formula FL A is the area
F=—— : .
AAL AL is the change in length
L is the original length
Factor of Safety [FS] o Ours oyrsis the ultimate tensile stress
FS= —Gmfeworkmg Osafeworking 1S the safe working stress
Acceleration [d] Vv—u v is the final velocity
a= p u is the initial velocity

tis the time

Velocity [v]

2 2
v:=u"+2as

u is the initial velocity
a is the acceleration
s is the distance

Distance [s] s=ut+Y at’ u is the initial velocity
tis the time
a is the acceleration
Force [F] F =ma m is the mass

a is the acceleration

Equilibrium conditions

Y M=0
Y. F, =0
Y F.=0

2'is the ‘sum of

M are the moments

F, are the vertical force components
F are the horizontal force
components

Equilibrium conditions
(expanded)

YCWM =32ACWM
YF(up)=2F (down)
YF (left) = ZF (right)

2 is the ‘sum of’
CWM are clockwise moments
ACWM are anticlockwise moments
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SPECIALIST FIELD MECHANICAL
Basic formulae (Mechanical) 2
Parameter Formula Terms
Work [] W = Fs Fis the force
s is the distance moved
Power [P] F F'is the force
P = —S = FV . .
¢ s is the distance
t is the time taken
v is the average velocity
Energy [E] E =Pt t is the time taken
P is the power
Potential energy E,, = mgh m is the mass
(£,] g is the acceleration due to gravity
h is the height
Kinetic energy [E}] E = %mvz m is the mass
v is the velocity
Potential and kinetic AE, = AE, Ais the ‘change in’

energy conversion

Efficiency [#] %

_ Work done in moving load

Work done in moving load is the

= sk done by th <100 | output
ork done by the effort Work done by the effort is the
input
Compound gear or RPM input RPM VR is the velocity ratio
pulley system [RPM] output - VR RPM is the revolutions per minute
Linear velocity of a (RPM)(27W) s r is the radius of the gear or pulley
geatr or pulley = 60 = 7 s is the distance travelled
system [v] t is the time taken
Distance around a s =2 r is the radius of the drum
winch drum [s]
Selected Sl units
S| unit
Derived quantity Expression Expression
Name Symbol in terms of in terms of
other Sl units S| base units
force newton N - m kg s
pressure, stress pascal Pa N m? m™ kg s?
energy, work, quantity of heat joule J Nm m? kg s
power, radiant flux watt w - m? kg s
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MECHANICAL

Second moments of area

SPECIALIST FIELD

Shape Dimensions Second moment of area
about centroidal axis
—>
b
Rectangle solid section h _ bh*
(vertical) | - x x T _12
D ».
4
Circular solid section = D
- — x 64
(D, -D;)
[ =——2"=
Circular tube section 64
D, = cylinder outside diameter
D; = cylinder inside diameter
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SPECIALIST FIELD MECHANICAL
Simple beams
Beam configuration Maximum Maximum

bending moment

deflection (y)

F FI’
/ = at B
a Vo | v, -FL a4 | PT3m
| XX
Here F is the single Here F is the single
vertical point load. vertical point load.
3
BM,, = FUL;L L w4 y= Fo B g
% A Fupr = oL B SEL,

II\IHI\HIHI\\IHIHI\HHIHIHHHI\\IHIHI\HIHHIHHHHHHIHHI

Here Fyp .= wL which
is the load per unit
length (w) times the
length of the beam (L)

Here Fyp.=wL whichis
the load per unit length (w)
times the length of the
beam (L)

>
<—T
w

BM :% atC

max

Here F is the single
vertical point load.

_FL
48EI

y atC

Here F is the single
vertical point load.

A Fupt = oL B

Here Fyp.=wL which
is the load per unit
length (w) times the
length of the beam (L)

y = S L
384EI,

Here Fyp.=wL which
is the load per unit
length (w) times the
length of the beam (L)

Terms:

'n
C
2 € r

An applied vertical point load

OwWX>E mm

The left hand end of the beam
The right hand end of the beam
The mid-point of the beam

Length of beam between supports
A uniformly distributed load per unit length
The product of the UDL’s applied load/unit length (w) and the length of the beam (L)

The elastic (Young’s) modulus of the material of the beam.
The second moment of area of the beam section.
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ELECTRICAL/ELECTRONIC SPECIALIST FIELD

Resistor colour codes

band colour 1% band 2" band multiplier tolerance band
Black 0 1 Brown +1%
Brown 1 1 10 Red + 2%
Red 2 2 100 Gold +5%
Orange 3 3 1000 Silver +10%
Yellow 4 4 10 000
Green 5 5 100 000
Blue 5 5 1 000 000
Violet 7 7
Grey 8 8
White 9 9

E12 Preferred values: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82
And decades (e.g. 100, 1000, 10 000, ..... 10 000 000) thereafter

Example: 4 band colour code

1 0000 5%

Electrical formula wheel

P = power V = voltage

1 = current R =resistance
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SPECIALIST FIELD ELECTRICAL/ELECTRONIC
Basic formulae (Electrical/Electronic)
Parameter Formula Terms
Ohm’s law V =1IR V'is the voltage
I is the current
R is the resistance
Power law 2 P is the power
P=VI=I’R=— lis the current
V'is the voltage
R is the resistance
Electrical energy [E,] E, =VIt V'is the voltage
lis the current
t is the time
Resistors in series R, =R/ +R,+.. R, is the total resistance
R,, R,, ... are the individual resistances
Resistors in parallel 1 1 1 R, is the total resistance
Ft - ?1 +R_2 R, R,, ... are the individual resistances
Capacitors in parallel C=C/+C,+ C'is the total capacitance
C,, C,, ... are the individual capacitances
Capacitors in series 1 1 1 Cis the total capacitance
C - a + C_2 + C,, C,, ... are the individual capacitances
Q is the charge
Charge of capacitor 0=CrV C is the capacitance
V'is the voltage
Potential dividers V.,.=V,+V, V.. is the total voltage across the resistor pair
R V', is the voltage across resistor R
V1 cp +1 R V, is the voltage across resistor R,
1 2
V2=Veg }-?R
1 2
Transistor current gain L [C I is the collector current
FE — I, I is the base current
LED in series with a (Vcc —_ VLED) V.. is the total applied voltage
resistor R= 7 V.ep is the voltage across the LED
LED I, gp is the current through the LED
R is the series resistor
Transformers V, is the secondary voltage
Vs _ Ny V, is the primary voltage
B » NS_:s the number of turns in the secondary
coi
N, is the number of turns in the primary coil
Vel p =Vl 1, is the primary current
I, is the secondary current
Kirchoff’s first law SI=0 The sum of currents flowing toward that point
is equal to the sum of currents flowing away
from that point
Kirchoff's second law S AV =0 The directed sum of the electrical potential

differences around a closed loop in a circuit
must be zero
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ELECTRICAL/ELECTRONIC SPECIALIST FIELD

Diode symbol
[D
e
A (Anode) v—@—< K (Cathode)
+ V

D —

Transistor symbol (bipolar NPN transistor)

¢ C (Collector)

Collector current [

Base current IB
—_—

s
B (Base) e
NG

VC‘ Collector-emitter
‘ voltage drop

+

Base-emitter

voltagedrop  **

Emitter current ]E

¢ E (Emitter)
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SPECIALIST FIELD

ELECTRICAL/ELECTRONIC

Diode models

On Vy = Vo, (orV, = V)
Check:
I, > 0

Off I, = 0A
Check:

v, < VD,M (or VF)

Transistor models

(NPN BJT)
Cut-off I, = 1. =0
Check:
Ve < 0.7V
Saturation Ve = 07V
Vg = 0V
Check:
I, > 0
IC
- < B (Or hFE)
IB
Forward-active Ve = 0.7V
I. = PBxI, (orl. = hyxI,)
Check:
I, > 0
Vg > 0
Selected Sl units
Sl unit
Derived quantity I_Expression I_Expression
Name Symbol in terms of in terms of
other Sl units S| base units
frequency hertz Hz - s’
power, radiant flux watt w - m? kg s
electr!c.charge, quantity of coulomb C _ s A
electricity
electric pot.ential difference, volt Vv W A" m? kg SBA
electromotive force
capacitance farad F cv' mZkg” s* A2
electric resistance ohm Q VAT m?kg s®A*

Engineering Studies Data Book 2015




ELECTRICAL/ELECTRONIC

Standard symbols

SPECIALIST FIELD

-
Vior+ O———

OVor- o——

_ 1
— oroV

|:|:| Fuse

Wire or track - Cell

Wires or tracks not

connected —_
|

. Battery

|

Wires or tracks

connected T

Earth or ground

Positive power supply
connection

Negative or 0 V power
supply connection

AC

AC sources

SN

SPST switch (single pole single throw)

SPDT switch (single pole double throw)

DPDT switch (double pole double throw)

O

Voltmeter

Ammeter

Ohmmeter

Fixed value resistor

Variable resistor

Potentiometer

NTC thermistor (negative
thermal coefficient)

LDR
(light dependent resistor)

Diode

o 0 Push to make or N/O momentary switch
LED (light emitting diode)
olo Push to break or N/C momentary switch L)
— Reed switch
} Coll
@ NPN @ Signal lamp
}Hg Transformer
@ PNP @ Bulb or lamp
— Non-p.c:Iarised
capacitor
Darlington Motor 3
pair —— Polarised
| .
capacitor
It is usual to
IC
use a box to
represent an , oY :
. Relay with SPOT I A Relay with DPDT
g:ggirtated I:IO/Z changeover switch I:I OJ/Z changeover switch

14

Engineering Studies Data Book 2015



SPECIALIST FIELD

Logic symbols and their truth tables

>

NOT Gate

Output = A

AT Q
B PR

AND Gate
Output= A.B

s P
A

NAND Gate

Output= A.B

NAND Gate Equivalents

Al B|Q
0|01 O
110]0
0| 1]0
1 1 1
A|B|Q
0| 0|1
110 1
0|1 1
1 110

SYSTEMS AND CONTROL

A Q
B
OR Gate
Output = A+B

A Q
B
NOR Gate

Output= A+B

AT Q
B
XOR Gate

Output=A(® B

A|lB|Q
0|00
1101
0] 1 1
1 1 1
Al B|Q
0] 0] 1
110]0
o|1]0
1 110
Al B|Q
0|00
1101
011 1
1 110

NOT Gjeb% Equh’i‘;‘g:igates
AND :} %}
o oo
- D {}I}{}

Engineering Studies Data Book 2015
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SYSTEMS AND CONTROL

Standard symbols

SPECIALIST FIELD

. 1
Wire or track - Cell
_|+ Wires or tracks not
connected —_
I
. Battery
I
_1_+_T_ Wires or tracks
connected T
Positive power suppl
Vieor+ O——— 'p HPS
connection
OVor— O———  Negativeor 0V power
supply connection
—L— Earth or ground
- or O V AC
Fuse
AC sources

ST

O
o

SPST switch (single pole single throw)

SPDT switch (single pole double throw)

DPDT switch (double pole double throw)

Push to make or N/O momentary switch

Push to break or N/C momentary switch

olo
= Reed switch
@ NPN @ Signal lamp
@ PNP @ Bulb or lamp
Darlington @ Motor
pair
. Feedback
Ic It is usual to signal
use a box to Sotiove v
represent an signal Error
integrated —> detector
circuit

Voltmeter

Ammeter

Ohmmeter

Fixed value resistor

2

Variable resistor

|_ Potentiometer

NTC thermistor (negative
thermal coefficient)

LDR
(light dependent resistor)

)

9
3 -
3k

Diode

LED (light emitting diode)

Transformer

Non-polarised
capacitor

Polarised
capacitor

I [

Relay with SPOT
changeover switch

Relay with DPDT
changeover switch

16
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SPECIALIST FIELD

Selected PICAXE microprocessor pin allocations

PICAXE-08M
w01 Y sphoy
Serial Input 2 7 [ Output 0/ Serial Out
Input 4 / Output 4 / ADC 4 3 6 [ Input 1/ Output 1/ADC 1
Input 3/ Infrain O} 4 5 [ Input 2/ Output 2/ ADC 2

SYSTEMS AND CONTROL

PICAXE-20M
w01 Y 20pov
PICAXE-14M Serial Input [ 2 19 [ Serial Output
. T H Input 7 O 3 18 [0 Output 0/ Infraout
‘ V1 14 ov ' Input 6 C]4 17 O Output 1
Serial Input [ 2 13 [0 Output 0/ Serial Out Input 5 C|5 16 0 Output 2
ADC.4 /Input4 O3 121 Output 1 Input 4 6 15 [7 Output 3
Infrsin I0pts E"’ i g Ouifpdt 2 ADC 3 /Input 3 C7 14 11 Output 4
Input 2 L4 5 10 Output 3 ADC 2/ Input 2 []8 13 0 Output 5
Input 1 L6 91 Output 4 ADC 1 /Input 1 O]9 12 [ Output 6
ADC0/Input 0 L] 7 81 Output5 Infrain / Input 0 ] 10 11 [ Output 7
Flow chart symbols
Start or end of a
Start/End I - Flow of
pros : computation
subroutine
. Data stored
Input from a device, Stored
Input or : ore permanently on
switch or keyboard, Data .
output B disk or non-
or output to a device .
volatile memory
A step in the . .
Process com L?tational Adisplaydevice,
P CRT/LCD panel
process
A decision point Subroutine A predefined
with a Yes/No result or Procedure process
Engineering Studies Data Book 2015 17



SYSTEMS AND CONTROL

7400 logic chip layouts

SPECIALIST FIELD

[9] [9]
Vce Vce L%J @
) 7400 ) 7432
QT GND g GND
1 4 6] 1 4 6]
[ [ (] [8] 3 i [s]
Vce Vce 51 51
) 7402 ) 7486
6] 1 4 6]
W [ @ [ [ 9 [5 [ B @ @ [ [9 [
Vcc J Vce F
) 7404 ) 7408
T GND % % GND
6] 1 4 [6]
Electrical formula wheel
P = power V' = voltage

I = current

R =resistance

18

Engineering Studies Data Book 2015




SPECIALIST FIELD

Basic formulae (Systems and control)

SYSTEMS AND CONTROL

Parameter Formula Terms
Ohm’s law V =IR V'is the voltage
I is the current
R is the resistance
Power law 5 V2 P is the power
P:[V:IR:T Iis the current
V'is the voltage
R is the resistance
Resistors in series R, =R/ +R,+ R, is the total resistance
R,, R,, ... are the individual resistances
Resistors in parallel 1 1 1 R, is the total resistance
Ft - R_1 + R_2 T R, R,, ... are the individual resistances
Potential dividers VCC = V1 + V2 V.. is the total voltage across the resistor
pair
V1 = Va R1 V; is the voltage across resistor R,
Rl + R2 V, is the voltage across resistor R,
o=Ve g ?R
1 2
Mechanical advantage MA = F,,u,pu, _ Fiua Fouput» Fioaa .is the putput force
[MA] Fiput Fogon Finpur, Fegore 18 the input force
F'in x din = Fout X dout

Distance moved [d,]

n° of teeth on pinion xn° of revolutions

distance moved (dr )=

n’ of teeth per metre of rack

Velocity ratio of a gear

d

v is the input or output velocity

v, T ,
or pulley [VR] VR=— ot y ™| +is the input o output torque
v .
ouput— Cinput output | Jis the distance moved of the input or
output
Nin
VR = N N is the speed of rotation of the input or
out output
Torque [7] t=Fr F'is the force
r is the radius
Moment of a force [M] M =Fd F'is the force
d is the perpendicular distance
Efficiency [#] . _@ MA is the mechanical advantage
VR VR is the velocity ratio

End of Data Booklet

Engineering Studies Data Book 2015

19




ACKNOWLEDGEMENTS

Electrical relationships: Electrical formula wheel. Retrieved January, 2010,
from www.sengpielaudio.com/calculatorohm.htm#top

Copyright

© School Curriculum and Standards Authority, 2013

This document—apart from any third party copyright material contained in it—may be freely copied, or communicated on an
intranet, for non-commercial purposes by educational institutions, provided that it is not changed in any way and that the Authority
is acknowledged as the copyright owner.

Copying or communication for any other purpose can be done only within the terms of the Copyright Act or with prior permission of
the Authority. Copying or communication of any third party copyright material contained in this document can be done only within
the terms of the Copyright Act or with permission of the copyright owners.

This document is valid for teaching and examining until 31 December 2015.

TRIM Published by the School Curriculum and Standards Authority of Western Australia
2014/47608 303 Sevenoaks Street
Cannington WA 6107





<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



