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Note to teachers and students on the use of published marking schemes

Marking schemes published by the State Examinations Commission are not intended to be
standalone documents. They are an essential resource for examiners who receive training in
the correct interpretation and application of the scheme. This training involves, among other
things, marking samples of student work and discussing the marks awarded, so as to clarify
the correct application of the scheme. The work of examiners is subsequently monitored by
Advising Examiners to ensure consistent and accurate application of the marking scheme.
This process is overseen by the Chief Examiner, usually assisted by a Chief Advising
Examiner. The Chief Examiner is the final authority regarding whether or not the marking
scheme has been correctly applied to any piece of candidate work.

Marking schemes are working documents. While a draft marking scheme is prepared in
advance of the examination, the scheme is not finalised until examiners have applied it to
candidates’ work and the feedback from all examiners has been collated and considered in
light of the full range of responses of candidates, the overall level of difficulty of the
examination and the need to maintain consistency in standards from year to year. This
published document contains the finalised scheme, as it was applied to all candidates’ work.

In the case of marking schemes that include model solutions or answers, it should be noted
that these are not intended to be exhaustive. Variations and alternatives may also be
acceptable. Examiners must consider all answers on their merits, and will have consulted
with their Advising Examiners when in doubt.

Future Marking Schemes

Assumptions about future marking schemes on the basis of past schemes should be avoided.
While the underlying assessment principles remain the same, the details of the marking of a
particular type of question may change in the context of the contribution of that question to
the overall examination in a given year. The Chief Examiner in any given year has the
responsibility to determine how best to ensure the fair and accurate assessment of candidates’
work and to ensure consistency in the standard of the assessment from year to year.
Accordingly, aspects of the structure, detail and application of the marking scheme for a
particular examination are subject to change from one year to the next without notice.
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Written Examination - Answer Question 1, Section A and B, and three other questions.
Note: The solutions presented are examples only.
All other valid solutions are acceptable and are marked accordingly.

”  Question 1 — Section A (5 parts only)

(a) (i) Name engine A @ 2 marks
(ii) Purpose @ 2 marks

(b) (i) Name engine B (@ 2 marks
(ii) Purpose @ 2 marks

(¢) (i) Compare @ 2 marks
(i) Explain @ 2 marks

4 MARKS

4 MARKS

4 MARKS
(d) (i) Two applications @ 1 mark each

Question 1 — Section B (5 parts only)
(a) (i) Outline @ 2 marks

(ii) Description @ 2 marks 4 MARKS
(b) (i) Description @ 2 marks

(ii) Description @ 2 marks 4 MARKS
(c) (i) Explain @ 2 marks

(ii) Advantage @ 2 marks 4 MARKS

(d) (i) Soldering procedure @ 2 marks

(b) (i) Modification @ 3 marks,
Diagram @ 2 marks
(i) Slot @ 1 mark, Attach @ 1 mark,
Decorative @ 1 mark, Diagram (@ 3 marks
(iii) Metal @ 1 mark, Finish @ 1 mark
13 MARKS

(ii) One effect @ 2 marks 4 MARKS (ii) Two safety precautions @ 1 + 1 mark
(e) Any one (@ 4 marks 4 MARKS 4 MARKS
(f) (i) Name @ 2 marks (e) Diagram @.2 marks

(ii) One property @ 2 marks 4 MARKS Console design @ 2 marks 4 MARKS
(g) (i) Both components @ 1 + 1 mark (® ¥W0 advintages @ 11++11markk 4 MARKS

(ii) Function @ 2 marks 4 MARKS wo applications @ mar

Question 2 Question 3
(a) (i) Name @ 1 mark (a) (i) Name 3 operations @ 1 mark each
Description @ 3 marks (ii) Describe two @ 1 + 1 mark
(ii) Three tests (@ 1 mark each 7 MARKS (iii) Two safety precautions @ 1 + 1 mark

(iv) Two factors @ 2 + 1 marks 10 MARKS
(b) Calculation @ 4 marks 4 MARKS
(¢) (i) 2+ 1 marks

(ii) 2 + 1 marks

(iii) 2 + 1 marks (any 2 parts) 6 MARKS

Question 4

(a) (i) Name @ 1 mark

(ii) Three elements @ 1 mark each

(iii) Description @ 3 mark

(iv) Function (@ 3 mark 10 MARKS
(b) (i) Two properties @ 2 + 2 marks

(ii) Identify alloy steels @ 1 + 1 mark

6 MARKS

(¢) (i) Two properties @ 1 + 1 mark

(ii) One product @ 2 marks 4 MARKS

Question 5
(a) (i) Design features (@ 3 marks
(ii) Propulsion @ 2 marks
(iii) Safety features @ 3 marks
(iv) Environmental impact @ 2 marks
10 MARKS
(b) (i) Motion A & B@ 1 + 1 mark
(ii) Example A & B @ 2 + 2 marks
(iii) Identify @ 2 marks
(iv) Two uses @ 1 + 1 mark
10 MARKS

Question 6
(a) (i) Two reasons @ 2 +2 marks
(i) Explanation @ 2 marks
Diagram @ 2 marks
(iii) Description @ 2 marks 10 MARKS
(b) (i) Two reasons @ 2 + 2 marks
(ii) Two heat treatments @ 1 + 1 mark
(iii) Two reasons @ 1 + 1 mark
(iv) Two safety precautions @ 1 + 1 mark
10 MARKS

Question 7
(a) (i) Four purposes @ 1 mark each
(ii) Four classifications @ 1 mark each
(iii) Reason @ 1 mark, Method @ 1 mark
(iv) Any two @ 1 + 1 mark
(v) Explain @ 2 marks

14 MARKS
(b) (i) Instrument A @ 1 mark
Instrument B @ 1 mark
(ii) One applications @ 2 marks
(iii) Reading @ 2 marks
6 MARKS
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D

Question 1, Section A — Compulsory 20 marks
Five parts only to be counted

(a) (i) Engine A is a four-stroke engine. 2 marks
(ii) The Connecting Rod (Con Rod) connects the
piston and the crankshaft. The reciprocating
motion of the piston is converted to rotary motion
of the crankshaft. Explain the purpose (@ 2 marks

(b) (i) Engine B is a two-stroke engine. 2 marks
(ii) The fins increase the external surface area of the
engine which is in contact with air. This helps to

cool the engine. Describe the purpose (@ 2 marks

(¢) (i) In the four-stroke engine the fuel/air mixture
enters the cylinder when the inlet valve opens as
the piston moves on the downward stroke. In the
two-stroke engine the fuel/air mixture enters via
the inlet port as the piston moves on the upward
stroke. Any suitable comparison @ 2 marks
(ii) The fuel/air mixture is ignited by a spark from the
spark plug when compressed in both the two-
stroke and four-stroke engines.
Any suitable explanation @ 2 marks

(d) (i) Engine A (four-stroke) is typically used in the

modern motor car. [ mark
Engine B (two-stroke) is typically used in
motorbikes. 1 mark

(ii) Engines produce exhaust fumes which can lead to
the creation of acid rain and pollution.
Any one environmental effect@, 2 marks
(¢e) (i) Sir Timothy Berners-Lee is credited with the | {
invention of the world wide web in 1989
(ii) Guglielmo Marconi invented the wireless in
1895

(iii) James Watt developed a steam engine (with
separate condenser) in 1769 Any one (@ 4 marks

(f) () The disposable cup may be made from expanded
polystyrene. Any suitable plastic material (@ 2 marks

(ii) Polystyrene is suitable as it is a good insulator.
This is important as the cup may hold hot drinks.
Any suitable property @ 2 marks
(g0 (i) Cis atransistor. 1 mark ;
D is a variable resistor. 1 mark .
(ii) The transistor is used as high speed switch and as
current, voltage and power amplifiers. :
The resistance between the centre and end il
terminals of a variable resistor can be changed by
turning the spindle. In a simple circuit the

variable resistor may be used to dim the light 4 marks
output from a bulb. Any one function (@ 2 marks
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Question 1, Section B — Compulsory 20 marks
Five parts only to be counted

(a) (i) A good quality finish is achieved by smooth filing
(draw filing) and ensuring that all rough edges are
removed using a smooth file. A polish may then be
applied to achieve a high quality finish.

Description @, 2 marks

(ii) The 90° and 70° bends on the front motor support are
completed by holding the work in a folding bar and
striking the work with a mallet. Alternatively the support

can be bent to shape using a folding machine. The finished =
angles are checked with an engineers protractor.
Description (@ 2 marks

(b) (i) The @8 mm holes are drilled as follows —
e The holes are firstly marked-out and punched
according to the dimensions
e The work is secured in the drill vice
e A pilot hole (5mm) is drilled at each punch mark
e The holes are finished by drilling with an 8mm drill.
Description @, 2 marks

(ii) The front window is marked-out as follows —

e The top holes are marked 10mm down, 7mm in from
the from left for the first hole and a further 6mm for
the second hole

e The bottom holes are 12mm below the top holes and
are in 7mm for the first and a further 12mm for the
second hole

e The marking-out of the shape is finished by drawing
lines to each of the drilled holes.
Description @, 2 marks

(¢) (i) The electric circuit is wired to operate the two
motors. The circuit has a battery connected and
when the switch is engaged the motors will spin.

An LED is connected to indicate when the motors
are powered. The circuit has a variable resistor
connected which enables the speed of the motors

to be varied. Explanation @ 2 marks € /

(ii) The use of ribbon cable to connect the model and

7

the control console ensures that the multiple wires

required are connected neatly and tidily.
Any suitable advantage @, 2 marks
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(d) (i) The components of the electrical circuit may be
soldered as follows —

e Flux is applied to the ends of the components
and the ends of the wires used to connect the
components

e A thin coating of solder is applied to each
part to be joined

e The components are brought together and
heat from the soldering iron is applied
causing the thin coatings of solder to fuse
thus joining the components.

Suitable procedure @ 2 marks

(ii) Safety precautions to be observed when soldering
the circuit include —

e Never touch the hot tip of the Iron.
e Replace the Iron in the holder when not in use.

Any two safety precautions @ I mark each

Examples of console
pe / designs that could be

adapted

®
@
2
" Diagram @ 2 marks
Design of hand-held console @ 2 marks

() () Advantages of a Chinook Helicopter include —

e Increased lift ensuring a greater capacity to
carry a load
e Improved control and manoeuvrability.
Any two advantages @ | mark each

(ii) A Chinook Helicopter may be used for the
following applications —

e Search and rescue
e Movement of cargo, supplies and aid
e Movement of troops and personnel.
Any two suitable applications @ I mark each
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[ Question 2 20 marks 1

(a) (i) Stage one is the analysis of the brief.
Name of stage @, 1 mark

This stage of the design process involves reading
the brief and clearly understanding the
requirements of the task as outlined in the brief.
Any description (@ 3 marks

(ii) Tests which could be applied to the
vacuum cleaner include -
e testing suction
e testing electrical circuits
e testing mobility
e testing retraction of the electrical cord. 7 marks
Any three tests @ [ mark each

(b) () The door could be modified by replacing the double
panels with a single panel as shown. Alternatively the
door could be replaced by an automatic mechanism,
as shown, which would allow the door to open when a
person approaches.

Single Panel \

External Door \
Or ™
\\

Automatic .
External Door

Suitable modification @ 3 marks
Suitable diagram @, 2 marks

The post box may
be attached to the
wall with screws.
The back wall of
the post box may
have pre shaped

holes as shown
Decorative

Slot for post feature

Design of slot @ 1 mark
Any suitable means of attachment @, I mark
Any suitable decorative feature (@ I mark

Diagram of structure @ 3 marks

(iii) The post box could be made from steel.

Any suitable metal @ 1 mark
Paint would be a suitable finish for a steel post
box. Any suitable finish (@ I mark
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[ Question 3 20 marks 1

(@) (i) Operation A is facing (surfacing) 1 mark
Operation B is knurling [ mark
Operation C is taper turning 1 mark
(ii) Facing — the tool moves at right angles to the
axis of the work producing a flat surface. i
Knurling - the work is rotated slowly. A pair of -

serrated wheels are pressed against the
work to create a grip on the surface of the
work.

Taper turning- for short tapers the top slide is set to
half the included angle of the taper.
The tool is then fed by hand using the
top slide feed handle to generate the ; .
taper. Any two descriptions @ 1 mark each

(iii) Safety precautions to be observed include -
e tie back loose clothing
e tie back long hair
e wear eye protection
e ensure that the work piece is secured properly
Any two precautions @, 1 mark each

(iv) Factors which may impact on finish include -
e cutting speed
type of material

[ ]
e condition of the tool bit
e use of coolant Any two factors @ 2 marks + 1 mark

(b) The speed is 2500 RPM
Correct substitution @ 2 marks

Correct calculation @ 2 marks

(¢) (i) The headstock houses the spindle and contains
the gears to provide a range of spindle speeds.
The tailstock can be moved along the bed of the
lathe. It may be used to support long work or for
drilling.

(ii) An outside callipers is used for measuring
diameters of work and comparing dimensions.
An odd-leg callipers is used for scribing parallel
lines or for scribing lines on a round bar on the
lathe.

\

Left Knife Tool — Rake Angle
End View

(iii) A rake angle facilitates the removal of the chip
during the cutting operation. Clearance Angle —r

A clearance angle ensures that only the cutting
edge of the tool comes into contact with the work.
Any two parts @ 2 marks +1 mark
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Question 4 20 marks T

(@)

(b)

(©)

)
(i)

(iii)

(iv)

(i)

)

(i)

The furnace shown is an electric arc furnace. 1 mark

The charge is made up of the following materials;
e Scrap metal
e Lime
e Mill scale or iron ore.

3 elements @ I mark each

The charge is melted by electric arcs. These
arcs are generated by bringing the electrodes —
part A - close to the charge in the furnace.
Once the gap is small enough the arcs will
jump from the end of the electrodes onto the
charge and the heat generated will melt the
charge.
Description of melting the charge @ 3 marks

Part B shows the rollers. The rollers allow the

furnace to tilt to pour or tap-off the molten steel.
Function of part B (@ 3 marks

Properties which could be improved by alloying
include-
e hardness
e toughness
e corrosions resistance
Any two properties @, 2 marks each

Object C - a set of cutlery - is made from
stainless steel. 1 mark

Object D — a set of taps — is made from high
speed steel. 1 mark

Properties of cast iron include —
e good wear resistance
e brittleness
e fluidity — easy to cast
Any two properties @, 1 mark each

Cast iron is used to make the lathe bed,
vice bodies, manhole covers and fire grates.
Any one suitable product @, 2 marks

TN\ 2
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Question 5 20 marks 1

()

(b)

)

(i)

(iii)

(iv)

)

(i)

(iii)
(iv)

The design features featured in a modern train, but not

in a vintage train, include —

e Dbetter acrodynamics

e more comfortable seating

e automatic doors

e access to Wifi 3 marks

The vintage train used steam power to generate the

energy for propulsion. Modern trains tend to be

powered by diesel engines or may be electrically

powered. 2 marks

The safety features featured in a modern train,
compared to a vintage train, include —

e 1o coal fire

e Dbetter breaking system

e cquipment to break the windscreen

e  better warning signals. 3 marks

The vintage train tended to burn large amounts of

coal resulting in vast amounts of exhaust fumes.
Many modern trains use electrical power which may 10 marks

be produced by means of renewal energy sources. 2 marks

Motion A is rotary motion 1 mark

Motion B is oscillating motion 1 mark §

Rotary motion occurs at the lathe chuck, drill
chuck and car wheels Any one example @ 2 marks

¢ -
Oscillating motion occurs on a child’s swing
Any one example @ 2 marks
A rack and pinion mechanism is shown 2 marks

A rack and pinion mechanism is found on a
centre lathe and a drilling machine. 10 marks
Any two uses @ I mark each
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20 marks 1

@ @

(i)

(iii)

b)) @

(i)

(iii)

(iv)

[ Question 6

Reasons for applying decorative finishes to metals
include —
e Improving the appearance of the metal
e Protecting the surface of the metal
e Adding value to the metal article
Any two reasons @ 2 marks each

The handle of the pliers may be plastic coated with

the aid of a fluidising unit. The pliers is attached to a

piece of wire. The handles are heated to about

180°C. The heated handles are then dipped into the

plastic powder which is acting as a fluid due to the

air passing into the unit. The plastic particles stick to

the handles giving them an even surface. The pliers

is allowed hang while it cools. Explanation @ 2 marks
Diagram @ 2 marks

Repoussé - is a process where a raised design is
formed on the work, almost entirely from the back,
while the work is set in prepared pitch.

Mottling — is the creation of overlapping polished
circles on the surface of a metal. A dowel with one
end coated in carbrundum paste is used to create the
mottled effect on metal. One end of the dowel is
held in the chuck of a drilling machine. The end with
the paste is pressed onto the surface of the metal as it
rotates creating the attractive appearance.

Engraving - allows designs to be cut into a metal
surface with sharp tools.  Any one description @ 2 marks

Heat treatment is carried-out on metal in some
cases to increase its hardness. Brittleness in
metal can also be reduced by heat treatment.
Any two reasons @ 2 marks each

Light blue

Cornflower-blue
Dark blue
Violet

The scriber may be hardened or tempered 1 mark e
The copper bowl should be annealed 1 mark Yellowiah brown
Tempering the scriber removes brittleness i..’;w'w
making it tough and able to hold a sharp point. 1 mark Vellowish white
Annealing the copper bowl removes internal

stresses making it soft and easier to shape. 1 mark

Safety precautions to be observed when heat
treating metals include —
e Being aware of steam rising from
metals cooled in water

e Never pick up a piece of metal without

HOT METAL
being sure it is cold

Any two safety precautions @, 1 mark each

|
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[ Question 7 20 marks 1

(@) )

(i)

(iii)

(iv)

Printer —  used to make a hard copy of data [ mark
Scanner —  used to input documents into a
computer 1 mark

CNC lathe — a lathe controlled by a computer
program and used to accurately

manufacture components 1 mark
Mouse —  used to move a pointer or cursor on the

computer screen and select items or

initiate actions 1 mark
Printer - output 1 mark
Scanner - input I mark
CNC lathe - output 1 mark
Mouse - input [ mark

Computer files should be backed up in case of loss

of data due to a computer crash, loss of power,

damage to the computer or the damage due to a

computer virus. 1 mark

A computer file may be backed up as follows —

e to the network server [ J =i
e toamemory stick @ - |
e toa portable hard drive —
e to the cloud -

Any one method (@ 1 mark

Modem — A modem (modulator-demodulator) is a device
that modulates an analog carrier signal to encode digital
information and demodulates the signal to decode the
transmitted information. A modem is used by computers
to access the internet.

Webcam — is a video camera that feeds or streams its
image in real time to or through a computer to computer
network.

ROM — stands for Read-Only Memory and is a class

of storage medium used in computers and other electronic
devices. ROM is memory that can be read but not changed
because it is fixed in the hardware.
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Virus — often perform some type of harmful activity on
computers, such as stealing hard disk space or CPU time,
accessing private information, corrupting data, displaying
political or humorous messages on the user's screen,
spamming their contacts, or logging their keystrokes.

Any two @ 1 mark each

(v)  CAD/CAM stands for Computer-Aided-Design and
Computer-Aided-Manufacture. The use of

CAD/CAM software allows for a component to be -
designed by computer and then manufactured based
2 marks

on the computer design.

(b) (i) Instrument A is a Vernier Callipers [ mark
Instrument B is a Screw Pitch Gauge [ mark

(ii) A vernier callipers may be used to measure the
diameter of material.

A screw pitch gauge is used to check the pitch and
form of screw threads on nuts and bolts.

Any one application for A or B @ 2 marks
(iii) 12.66 2 marks

Page 12 of 12




(18301 0ST = S'T x) SHIBIA 001

[4 SI0H vIN
01 spSuaT m spwelq | bl ﬁﬂmm N !
0¢ 4 mo e 93ied . b
SuLieag I \
9 syISua 29 s1joweIq 9 psueg | ¥ . 0% b S c
14 S[OH ¥IN % S NHA \ :
ojoI 0¢ A /
02 €1 1go1d [ eg \\ N
€ mo ey L d L3eq b
[4 SI0H vIN % °[J01d
uolsig S
so3pH pajeAdyg . €
4 PH P21l S G 1aeg \
I mo Jrey
0¢ ‘
S SOJOH % d[yold \,
= 19puIA) N
SO Q[[9Ad
8 PH Pa[[eAey Gl ¢ 1eg
[4 mo jreyw S® Esied €
b SOJOH 2 9[1joId ¢ poiuo)
I mo JIeN ¢ied
0¢ S S9JoH
) o[yoid sl Jejdyoeg
4 MO e I yred ¢® 18y ed z
01 01 - [ SUDHeIA 9An00[qng :uopaun g
0c S G - 1 SunjIejA 2AD02[QNS 1ystuL] 2291
S G - [ SunjIelp 9AROR[qNG :A[qUIISSY aardwo) L®9°Sp e T I SIed I
SYJIBIA | MIBIAl 1ddaduo0) uondrisd( / YIS 81103314 Jquny Jed | uondds
1004 ATOA | 100d ¢ pooD ¢ POOD) AIOA JUQ[[O9XH § G-1 SuDpe 2A109[qng
100 AIDA 7-1  100d $-¢ poon 9-¢ poon) AIoA 8-, JUR[[9XY O[-6 01-1 SUDHEJN 9A12[gng
& $107 dWAYIS SUDIB]A - UOPBUIWEXT [BINJed] [9A] JIYSIH - NI0M[BIIJA 9)8IYNId)) Jorunp

& o\

UOISSIWIWO)) SUOHBUIWEX] 3)8)S \ o

J9IS APINPNIDG BU UNISIWIOD) %




pusg
8 2 odeys ‘g | Moddng aFereo1opun Yoy
‘MmO Yrey 01 31ed
puag 9
0z 8 % odeys Tuq [oued 3JoT 1oMO]
‘MO JIeN 9 )1ed
pued
14 2 adeys g [oued Yo7 1ddn b
MO SHeN p 31ed 01 ® 9 ‘p sped €
*(uond3s s1y) J10j
T yoenyv .
. PIpPIBAME 3( [[IM SYIBW 3Y) JO %, (T :9)ON)
€ ) 1 1\ .
01 S — ] :udIsaq (¢ pue
. : ¥ sueq) sjoued 1oddn ay3 Jo 1ea1 Ay 03 Yyoepe
ope1n) 2A1Rd3[qng :sourduy vdrdoy omJ, bue [apow o 107 somSuy wonday oms (1r)
"I9JOWIONU)OJ B PUB YOIMS JJO / UO
02 7 yoepy | ue ‘10pjoy yim £1919eq JOA 6 B 9pn[oul }snu
€ IDBIA | pPue 9[qe) U0qqry Julsn [opowl Y} 0} payoene
01 S—1 :usIsq 9q 1SN 9[0SU0)) [0NUO)) SIY [, ‘[opow Ay}
opeln) 9ARd3[gng :3josuo)) [o.puo) | deiado 03 djosuo)) jonyuo) pPY-pueyg e (1)
:9)ew pue uIso( ugsa(q d
S G-1 9peID) 9ANIA[qNS 1uonIUN [BIMUBYIIA
S G-1 9pein 9ANdR[qNS :uonIUN [BILIIHY ' 4
07
S G- opelD dAnA[qng :ystuLy y
uonoun,j
i . gsturq (popnyour jou JudwWA[H uIsa(q)
S G- 9peIn) 9A1IA[QNS :A[qUIdSSY KIquIssy [PPOIN 29[dwo)) I
SYICIA | YIeN 1dasuo0) uondrdsa(/yda3ds [B1103d1d quny Jed | uondas
100J AIDA | 100d 7 poon ¢ PoOD) AIOA JUQ[[OIXH § G/1 Suipein) 9And3Iqng
1004 AIOA T-1 1004 p-¢ pooD 9-¢  pooD) AIOA 8-/ JUS[[9XH 01-6 01/1 SuIpeln aA1oalqng
. P10Tdwayps sunjaeA - 393[0ad [9AIT JOYSIH - YIOM[BIIA IBIYNIY)) Jorunp
o UOISSIWWO)) SUOPvUIWEX 9)8)S

YIS APINPIIDS LU UNISIWI0)




(IBI0L 0ST = S'T x) SNIBIA 001

pued %

adeyg ‘I s1ssey)

0 WeIN 6 1vd
pusdq %

odeys ‘Iua S1e[ 9SON

N0 HEN 8 11ed

0¢ o%wm ®1Hd a1e[d Moddng anua)

HSO MHNE ﬁ yed
pusd %

omﬁm -a 110ddng 1010\ By

MOEN € 1eg
pusdq %

ommnm a 110ddng 10J07A JUOL]

mo e 7 Med 678 €T ISMed

pued %

odeys ‘@ | Hoddng a8euredropun) 3y

‘mo YW [ARELH |
pusdq %

adeyg ‘g [oUEJ 1YSTY 10MO]

0¢ MmO e Lyred
pueg %

adeys ‘TuA [oued 1y3ry oddn

‘MO e Sieq 1129 L ‘S syeq
d N 107 QWIYIS SUDLIRIA] - 39301 [9AT JOYSIH - YIOM[BIIIAl }BIYNID)) Jorunp
4 . UOISSIWWO)) SUOPvUIWEX d)8)S &s
. Je)S OYPINPNIdS BU UNISIuIie) :,_g




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Aharoni-Bold
    /Algerian
    /Andalus
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Aparajita
    /Aparajita-Bold
    /Aparajita-BoldItalic
    /Aparajita-Italic
    /ArabicTypesetting
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Calibri-Light
    /Calibri-LightItalic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /FangSong
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Gabriola
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Gautami-Bold
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gisha
    /Gisha-Bold
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /IskoolaPota
    /IskoolaPota-Bold
    /JasmineUPC
    /JasmineUPCBold
    /JasmineUPCBoldItalic
    /JasmineUPCItalic
    /Jokerman-Regular
    /JuiceITC-Regular
    /KaiTi
    /Kalinga
    /Kalinga-Bold
    /Kartika
    /Kartika-Bold
    /KhmerUI
    /KhmerUI-Bold
    /KodchiangUPC
    /KodchiangUPCBold
    /KodchiangUPCBoldItalic
    /KodchiangUPCItalic
    /Kokila
    /Kokila-Bold
    /Kokila-BoldItalic
    /Kokila-Italic
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MalgunGothic
    /MalgunGothicBold
    /MalgunGothicRegular
    /Mangal
    /Mangal-Bold
    /Marlett
    /MaturaMTScriptCapitals
    /Meiryo
    /Meiryo-Bold
    /Meiryo-BoldItalic
    /Meiryo-Italic
    /MeiryoUI
    /MeiryoUI-Bold
    /MeiryoUI-BoldItalic
    /MeiryoUI-Italic
    /MicrosoftHimalaya
    /MicrosoftJhengHeiBold
    /MicrosoftJhengHeiRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /Narkisim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /Nyala-Regular
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rod
    /SakkalMajalla
    /SakkalMajallaBold
    /ScriptMTBold
    /SegoePrint
    /SegoePrint-Bold
    /SegoeScript
    /SegoeScript-Bold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /SegoeUI-Light
    /SegoeUI-SemiBold
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /TraditionalArabic
    /TraditionalArabic-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga
    /Tunga-Bold
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Utsaah
    /Utsaah-Bold
    /Utsaah-BoldItalic
    /Utsaah-Italic
    /Vani
    /Vani-Bold
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Stephen Austin Distiller settings file V6)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 822.047]
>> setpagedevice


