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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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LEAVING CERTIFICATE  

ENGINEERING - Materials and Technology 
(Ordinary Level – 200 marks) 

Written Examination Marking Scheme 2018 

Answer Question 1, Sections A and B and Three other questions. 

 

 

 
 
 
 
 
 
 

 
 
 
 

 
 

Question 1:  Total - 65 Marks 

Section A – 30 Marks 
Any six @ 5 marks each Two part answers 3 + 2 

Section B – 35 Marks 
Any three parts @ 12 + 12 + 11 marks Two part answers 6 + 6 or 6 + 5 

Question 5:  Total - 45 Marks 

(a) (i) Three parts @ 3 each
(ii) One part     @ 9  (18) 

(b) Three parts       @ 5 each   (15)

(c) Two parts   @ 3 each    (6) 

(d) Two parts   @ 3 each    (6) 

Question 6:  Total - 45 Marks 

(a) (i)  One part    @   4 &
   Two parts   @   3 each 

(ii) One part    @   4  &
Two parts  @   3 each (20)

(b) Two parts    @ 5 each   (10) 

(c) Three parts      @ 5 each   (15)
  OR 

(c) Three parts      @ 5 each   (15)

Question 7:  Total - 45 Marks 

(a) (i) Two parts   @ 3 each
(ii)Two parts   @ 2 each (10)

(b) Four parts   @ 5 each     (20)

(c) Three parts  @ 5 each     (15)
  OR 

(c) Three parts  @ 5 each     (15)

Question 2:  Total - 45 Marks 

(a) Three parts @ 4 each     (12)
(b) One part      @ 5

One part      @ 3
One part      @ 2   (10) 

(c) (i) Three parts @ 3 each
(ii)Three parts @ 2 each (15)

(d) Two parts    @ 4 each       (8)

Question 3:  Total - 45 Marks 

(a) Two parts   @ 5 each
  Two parts   @ 5 each   (20)

(b) One part     @ 6  
  One part     @ 5         (11) 

(c) Two parts   @ 3 each       (6)
(d) Two parts   @ 4 each       (8)

   OR  
(d) Two parts   @ 4 each       (8)

Question 4:  Total - 45 Marks 

(a) (i)   Two parts  @ 2 each
(ii) Two parts  @ 2 each
(iii) One  part   @ 4 &

Two parts   @ 3 each  (18)

(b) Three parts      @ 3 each    (9)

(c) Three parts       @ 4 each (12)

(d) Two parts   @ 3 each   (6) 
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Sample Answers and Marking Scheme 

Note: The solutions presented are examples only. 
           All other valid solutions are acceptable and are marked accordingly. 

Question 1             (65 Marks) 

SECTION A - 30 MARKS 6 parts @ 5 marks each 
For two part answers award 3 + 2 

SECTION B - 35 MARKS 2 parts @ 12 marks each 
1 part   @ 11 marks 
Award 6 + 6 or 6 + 5 as appropriate 

SECTION A – 30 MARKS            

(a) (i)    Ensure the work piece is secured tightly in the chuck.
(ii) Test run the programme.

(b) Renewable energy source.

(c) (i)  A cloths line tensioner.
(ii) A ratchet spanner.

(d) (i)  To achieve accuracy/function of the final product.
(ii) To allow other people manufacture the same product.

(e) A temporary joint is one which can be disassembled such as using a
machine screw and nut.

(f) The short leg on a LED is connected to the negative side of the battery.

(g) Solder

(h) (i)  To connect a phone to a charger.
(ii) To connect a printer to a computer.

3 + 2 Marks

3 + 2 Marks 

5 Marks 

5 Marks 

3 + 2 Marks 

5 Marks 

MARKS 

5 Marks

3 + 2 Marks 
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SECTION B – 35 MARKS 

(i) Any one:

Four jaw independent chuck 
          The jaws in this chuck can be moved independently of one another, each 
          being controlled by its own screw. They are also reversible and therefore  
          only one set is required. The four jaw independent chuck is used for  
          eccentric turning and for gripping square, round, rectangular and irregular  
          shapes. The work can be centered more accurately in this chuck than  
          in the self-centering one, but it takes longer. The concentric circles on the  
          face of the chuck serve as a guide when positioning the work. 

          Strip heater 
A strip heater is used to form straight or small curvature bends in 
thermoplastic sheet material.  An electric element or hot wire is 
enclosed in a channel which has an opening at the top. Thermoplastic 
sheet is placed across supports above the opening. By adjusting the 
height of the supports the width of strip to be heated can be altered. 
The supports are set to a low height for tight bends. If a more gradual 
bend is required the heated area is widened by setting the supports 
higher. Different thicknesses of sheet may be formed by 
thermostatically controlling the heating temperature. 

Knurling tool 
A knurling tool is used on a centre lathe to apply a grip to the surface of  
a piece i.e. scriber / centre punch. The knurling tool is fitted to the tool 
post and set at 90⁰ to work. The knurling tool has two opposing rollers  
which are pressed into the piece and when moved parallel to the axis of  
the work will produce a diamond pattern on the surface of the material. 

(j) Any two:

Virus 
A program or piece of code that operates by attaching itself to some 
other program or downloaded file. When this program starts the virus 
code runs, replicates itself and infects other programs or documents on 
the PC without the user’s knowledge. Written with the deliberate 
intention of corrupting files, a computer virus can seriously damage or 
completely destroy files or software on a computer. 

          CNC laser cutter 
          A CNC laser cutter uses a laser beam to cut through the work piece. Laser  
          cutters are used to cut materials precisely and are capable of very accurate  
          work. CNC laser cutters can also be used for etching a range of materials  
          such as glass, plastics and woods. A 2D vector drawing needs to be  
          generated which is then sent to the laser cutter. Care needs to be taken with  
          the exhaust fumes, particularly when cutting plastics. 

          Social networks 
Social networks are platforms for individuals to chat over the internet using certain 
applications on their computers or phones. They provide an opportunity for people 

Describe 
Award 12 (11) Marks 
Total (12, 11) Marks 

Explain 
Award 6 + 6(5) 
Total (12, 11) Marks 
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to stay in contact from different parts of the world. Facebook, WhatsApp and 
Wechat are examples of usable applications. 

          Web browser 
A web browser provides a platform for the user to access the internet for 
information. It provides an access point to search, gather and store 
information as required. 

(k) Electrical insulator:
An electrical insulator prevents the flow of current (electricity)
through it.

Name:
Plastic / Rubber

(l) Any two:

         Printed circuit board (PCB) 
 A PCB is a thin board made of fiberglass, composite epoxy, or other        

         insulating material. Conductive pathways are etched or "printed" onto      
         board, connecting different components on the PCB, such as transistors,  
         resistors, and integrated circuits. PCBs are used in both desktop and  
         laptop computers. 

  Rack and pinion 
         A rack and pinion is a gear mechanism where rotary motion of the pinion  
         moves the rack in a linear motion or linear motion of the rack will rotate the  
         pinion. Can be used to move the table of a drilling machine up or down. 

        Parting off tool 
A parting off tool is a lathe cutting tool which can be used to cut pieces at 
90⁰ to their axis on the lathe.  

         Variable resistor 
         A variable resistor can be used to adjust the flow of current in a circuit. 
         A dimmer switch (variable resistor) allows the user to adjust the light levels  
         in a room. 

 (m) 
        Name:  
        Countersink drill 

        Function:  
        A countersinking drill is a cutter which widens the mouth of a hole to  
        accommodate a CSK screw, the screw fits flush with the surface.  
        Countersinking drills have point angles of either 60⁰ or 90⁰. 

Explain 
Award 6 + 6 (5) 
Total (12, 11) Marks 

Name  
              Award 6  
Function 
              Award 6(5) 
Total (12, 11) Marks 

Definition  
               Award 6  
Example 
               Award 6(5) 
Total (12, 11) Marks 
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Question 2              (45 Marks) 

(a) (i)  Name:  Blast furnace Function: Production of pig iron 
(ii) Name:  Electrical arc furnace Function: Production of steel 
(iii) Name:  Basic oxygen furnace              Function: Production of steel 

(b) Selected Furnace
(i) Diagram & parts

              Blast furnace 

               Electric arc furnace 

Basic oxygen furnace 

Name and function  
Award 3 @ 4 Marks 
Total (12) Marks 

Diagram and parts    
Award 5 Marks  
Total (5) Marks 

Water cooled  
oxygen lance 

Slag 

Pouring hole 

Fume hood 

Refractory lining 

Steel shell 

Molten steel 

Charge 
Double bell 

Tuyere 

Molten Iron 

Slag 

 Tapping spout 

Furnace lid Carbon electrodes 

Inspection door 

Charge 

Tilting rollers 
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(ii) Materials in the charge
Blast furnace               - Iron ore, Coke, Limestone
Electrical arc furnace - Molten iron / scrap metal, lime, carbon
Basic oxygen furnace - Molten iron / scrap metal, lime, carbon

(iii) Metal removal
           Blast furnace               - Both tapped from the bottom, slag on top, iron on bottom.
           Electrical arc furnace - Furnace is tilted on rollers and both are poured off. 
           Basic oxygen furnace - Furnace is rotated and the steel is poured out through a  

      pouring hole, the furnace is then rotated in the opposite      
    direction and the slag emptied out. 

(c) (i) Material:                    (ii) Reason:

Lathe cutting tool:   Tungsten carbide     Can cut at high temperatures
      without losing its edge. 

             Musical instrument:   Brass       Will not rust / easy to solder. 
   Helps to produce a good sound. 

 Lathe bed way:   Cast iron       Strong in compression / wears well  
 and has good dampening properties 

(d) Ferrous & Non-ferrous Metals, any two:

       Aluminium:      Non-Ferrous 
       Copper:               Non-ferrous 
       Cast iron: Ferrous 

(i) Material
Award 3 @ 3 Marks
(ii) Reason
Award 3 @ 2 Marks
Total (15) Marks

Ferrous / Non-ferrous 
Award 2 @ 4 Marks 
Total (8) Marks 

Materials   
Award3 Marks  
Total (3) Marks 

Describe 
Award 2 Marks  
Total (2) Marks 
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  Question 3             (45 Marks) 

(a) (i)  Cooled quickly - Hardening

Property - Very hard and brittle, will break / shatter easily. 

(ii) Cooled slowly   - Annealing

Property - Very soft and malleable, easy to bend / shape.

(b) Heat treatment processes

(i) To temper the point of a scriber:
The point is cleaned and polished with emery paper. It is then heated
away from the point to allow the colours to appear and run to the
point.  When the correct colour, light straw, appears at approx.
250⁰ to 350⁰C the point is quenched in cold water. This removes
some of the hardness and increases toughness.

(ii) To case harden the point of a screwdriver:
The tip of the screwdriver is heated to approx. 900⁰ C and placed in
a carbon rich powder for a period of time. This will absorb carbon
into the steel and it can then be hardened by heating and quenching.

(c) Two safety precautions:

• Wear protective clothing to protect from hot water splashes
or rising steam.

• Use a tongs or pliers to hold the hot material.

Name 
Award 5 Marks 
Property 
Award 5 Marks 
Total (10) 

Safety precautions  
Award 2 @ 3 Marks 
Total (6) Marks 

(i) & (ii) Describe
Award 1 @ 6 Marks
Award 1 @ 5 Marks
Total (11)

Name 
Award 5 Marks 
Property 
Award 5 Marks 
Total (10) 
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(d) Any two metal properties:

(i) Conductivity:
Conductivity is the ability of a material to allow heat or current
to pass through it.

(ii) Brittleness:
Brittleness is the inability of a material to withstand impact i.e.
a brittle material will fracture if subjected to an impact or blow.

(iii) Toughness:
Toughness is the ability of a material to withstand a blow or an impact.

OR 

(d) Two applications for robotics:

• Welding metal parts on car assembly lines.
• Pick and place electronic components on PCB’s.

Applications 
Award 2 @ 4 Marks 
Total (8) Marks 

Explain 
Award 2 @ 4 Marks 
Total (8) 
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 Question 4             (45 Marks) 

(a) (i)   Name of gases
Oxygen & Acetylene 

(ii) Colour of cylinders
Oxygen cylinder -    Black  
Acetylene cylinder - Maroon (red) 

(iii) Types of flame
Oxidising flame 
Neutral flame 
Carburising flame 

(b) Function of any three:

(i) Welding mask
A welding mask is required to protect the user from the bright light
and heat of the welding process affecting both the eyes and the skin
on the face.

(ii) Generator
A generator is used to produce the electricity required by the manual
metal arc welding process when a mains electricity supply is not available.

(iii) Electrode holder
Electrode holder is used to hold the electrode when welding.
The handle is insulated.

(iv) Leather gloves
Leather gloves are used to protect the user from burns due to the arc,
molten splatter or when handling hot metals.

Function 
Award any 3 @ 3 Marks 
Total (9) Marks 

Colour 
Award 2 @ 2 Marks 
Total (4) Marks 

Name 
Award 2 @ 2 Marks 
Total (4) Marks 

Types of flame 
Award 1 @ 4 Marks 
Award 2 @ 3 Marks 
Total (10) Marks 
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(c) Any three:

(i) Advantages of spot welding:

• Does not require a high level of skill to use

• Portable.

(ii) Permanent joint between electronic components

Soldering.

(iii) Reason for using a locknut:

Locknuts are used in assemblies because they do not loosen due to
vibrations.

(iv) Health Hazards:

• Fumes from the burning gases

• High temperatures produced by the gases.

(d) Two safety precautions:

• Keep the hot soldering iron in its stand when not in use

• Do not touch the point of the hot soldering iron.

Award 3 @ 4 Marks 
Total (12) Marks 

Safety precautions  
Award 2 @ 3 Marks 
Total (6) Marks 
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Question 5        (45 Marks) 

(a) (i)  Processes:

       Safety hat -   Injection molding 

       Baby bottle -  Blow molding    

       Toy car       -   Vacuum forming 

(ii) Any one process from 5(a)(i):

   Blow Moulding  

 Injection Moulding: 

 Vacuum forming: 

Name  
Award 3 @ 3 Marks 
Total (9) Marks 

Describe 
Award 9 Marks 
Total (9) Marks 

Used to produce articles from a heated 
thermoplastic tube called a parison. The  
article is moulded by the internal shape 
of a split mould. The mould closes around 
the extruded parison and air is blow 
inside forcing the parison out against the 
wall of the mould. The component is 
allowed to cool before being removed 
from the opened mould.  

Thermoplastic is softened by heating it 
inside an injection nozzle. 
The softened plastic is forced by a 
plunger into a cold mould where 
it hardens rapidly and is then ejected. 
Injection moulding is used for 
the rapid moulding of components 

Vacuum forming is used to make articles 
from thermoplastic sheet. The sheet is 
clamped and a heater raises the 
temperature of the sheet until it becomes 
soft and flexible. The mould table is raised 
and air is removed from beneath the sheet 
allowing atmospheric pressure to push 
down, forcing the sheet to take up the shape 
of the mould.  When the mould table is 
lowered the vacuumed formed sheet can be 
removed for finishing. 
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(b) Plastic technology:

(i) Thermosetting plastic

(ii) Thermoplastic

(iii) Recycling.

(c) Suitable plastic:

(i) Plastic bag: Polyethylene 

(ii) Garden hose pipe:         Polyvinylchloride (PVC)  

(iii) Fast food container: Polystyrene

(d) Safety precautions:

• Do not touch hot parts of the strip heater when in use

• Use gloves when handling the hot plastic.

Award 3 @ 5 Marks 
Total (15) Marks 

Name 
Award 2 @ 3 Marks 
Total (6) Marks 

Safety precautions  
Award 2 @ 3 Marks 
Total (6) Marks 
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Question 6             (45 Marks) 

(a) Steering wheel:

(i) Taper turning, drilling, parallel turning, facing off, knurling…

(ii)  

(b) Lathe work holding methods:

(i) Self centering 3 jaw chuck
A self-centering 3 jaw chuck is used to hold round or hexagonal bars
on a centre lathe when turning or drilling. Because of the 120⁰ between
each jaw, the chuck will only hold round or hexagonal bars on centre.

(ii) Using a centre
A centre can be fitted to the spindle of the tailstock and used to provide
support when machining long bars on the lathe.

(c) Centre lathe part:

(i) Name: Four-way toolpost

(ii) Function:
Holds up to 4 tools and allows each to be use as needed
by rotating the tool post through 90⁰.

(iii) Safety precautions:
• Make sure the cutting tool is secured correctly before use
• Make sure all tools are on centre when setting up in

the tool post.

OR 

(i) Name
Award 1 @ 4 Marks
Award 2 @ 3 Marks

(ii) Describe
Award 1 @ 4 Marks
Award 2 @ 3 Marks

Total (20) Marks 

(b) (i) & (ii) Describe
Award 2 @ 5 Marks

Total (10) Marks 

Facing off Knurling Drilling 

(i) Name
Award 5 Marks
Total (5) Marks

(ii) Describe
Award 5 Marks
Total (5) Marks

(iii) Safety Precautions
Award 5 Marks
Total (5) Marks
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(c) Any three CNC lathe terms:

(i) Safety guard
The safety guard encloses the working area of a CNC lathe, if it is
opened the lathe will turn off. The guard is see through to allow the
user to watch what is happening.

(ii) Stepper motor
A stepper motor turns in steps. A full rotation might require 200
steps, a half rotation 100 steps. The number of steps will determine
how many rotations the motor will achieve. If a computer is used to
control the number of steps, very accurate control of movement is
achieved making it suitable for a CNC lathe.

(iii) Part programme
The CNC lathe requires a control programme or code to move the
cutting tool and control speeds  automatically. The code or
control programme must be written before the CNC lathe will
machine the part. This programme  is used to instruct the
CNC lathe how to produce the required part.

(iv) CAM
CAM stands for ‘Computer Aided Manufacture’. This is where
computers are used to produce drawings and control machines
to manufacture a component.

Describe 
Award 3 @ 5 Marks 
Total (15) Marks 
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    Question 7           (45 Marks) 

(a) (i)  Any two methods:
• Digital vernier calipers
• Micrometer.

(ii) Two advantages:
• Easy to read
• More accurate as exact measurement is displayed.

(b) 
(i) Nominal diameter of the shaft:             20.00 mm 
(ii) Largest diameter of the shaft:             20.08 mm 
(iii) Smallest diameter of the hole:             19.95 mm  
(iv) Type of fit.          Interference fit 

(c) Any three:

(i) Surface table   - Used with a Vernier height gauge for marking out.

(ii) Vernier height gauge - Used for accurately marking out pieces.

(iii) Gap gauge - Used for checking linear measurements.

(iv) Engineer’s protractor - Used to accurately measure angles.

OR 

(c) (i) Any three circuit symbols:

              A: B:      C: D: 

(ii) Function:

A:  LED, will light up indicating current flow.
B: Fixed resistor, protects the LED slowing down the current flow.
C: Toggle switch, turns on or off the flow of current in the circuit.
D: Battery, provides electricity energy to the circuit.

Name & application (3 + 2) 
Award 3 @ 5 Marks 
Total (15) 

(i) Methods
Award 2 @ 3 Marks

(ii) Advantages
Award 2 @ 2 Marks
Total (10)

Calculations & fit 
Award 4 @ 5 Marks 
Total (20) 

(c) (i) & (ii)
Draw & function (3 + 2)
Award 3 @ 5 Marks
Total (15)



C
oi

m
is

iú
n 

na
 S

cr
úd

ui
th

e 
St

ái
t 

St
at

e 
E

xa
m

in
at

io
ns

 C
om

m
is

si
on

 
D

ay
 1

 - 
L

ea
vi

ng
 C

er
tif

ic
at

e 
E

ng
in

ee
ri

ng
 - 

Pr
ac

tic
al

 M
ar

ki
ng

 S
ch

em
e 

20
18

 
S

ub
je

ct
iv

e 
M

ar
ki

ng
 1

 -
 2

0 
17

 -
 2

0 
E

xc
el

le
nt

 
13

 -
 1

6 
V

er
y 

G
oo

d 
9 

- 
12

 G
oo

d 
5 

– 
8 

Po
or

 
1 

- 
4 

V
er

y 
Po

or
 

Se
ct

io
n 

Pa
rt

 N
um

be
r 

Pi
ct

or
ia

l S
ke

tc
h 

/ D
es

cr
ip

tio
n 

C
on

ce
pt

 
M

ar
k 

M
ar

k 
1 

A
ll 

Pa
rt

s o
f T

es
t-

pi
ec

e 
A

ss
em

bl
y 

 
F

un
ct

io
n 

 
F

in
is

h 
 

S
ub

je
ct

iv
e 

M
ar

k 
1 

– 
20

 

5 10
 

5 
20

 
20

 

2 
Pa

rt
s 5

 a
nd

 1
1 

Pa
rt

 5
 

10
 M

ar
ks

 
M

ar
ki

ng
 O

ut
 

4 

20
 

Ø
8.

1 
m

m
 H

ol
e

1 
E

xt
er

na
l P

ro
fi

le
 

5 
Pa

rt
 1

1 
10

 M
ar

ks
 

M
ar

ki
ng

 O
ut

 
2 

2 
×

 6
 m

m
 S

lo
ts

 
2 

2 
×

 M
5 

H
ol

es
 

2 
10

 m
m

 R
ad

ii
 a

nd
 C

ha
m

fe
rs

 
4 

3 
Pa

rt
s 6

 
Pa

rt
s 6

 
20

 M
ar

ks

M
ar

ki
ng

 O
ut

 
6 

20
 

E
xt

er
na

l P
ro

fi
le

s 
4 

In
te

rn
al

 P
ro

fi
le

s 
4 

4 
×

 Ø
5.

5 
m

m
 H

ol
es

 
4 

2 
×

 Ø
10

 m
m

 H
ol

es
 

2 
4 

Pa
rt

 9
 

Pa
rt

 9
 

20
 M

ar
ks

 
M

ar
ki

ng
 O

ut
 

4 

20
 

6 
×

 Ø
5.

5 
m

m
 H

ol
es

 
6 

V
ee

 S
lo

ts
 

6 

5 
m

m
 R

ad
ii

 a
nd

 C
ha

m
fe

rs
 

4 
5 

Pa
rt

s 1
, 2

, 3
, 4

, 7
, 8

 a
nd

 1
0 

Pa
rt

s 1
, 3

, 4
, 7

 &
 8

 
10

 M
ar

ks
 

L
at

he
 W

or
k 

6 

20
 

M
ar

ki
ng

 O
ut

 a
nd

 B
en

ch
 W

or
k 

4 

Pa
rt

s 2
 &

 1
0 

10
 M

ar
ks

 
M

ar
ki

ng
 O

ut
, L

en
gt

hs
 &

 P
ro

fi
le

 
6 

6 
×

 M
5 

H
ol

es
 &

 1
 ×

 M
8 

H
ol

e 
2 

Ø
3,

 6
 &

 8
 m

m
 H

ol
es

2 
10

0 
M

ar
ks

 (
×

1.
5 

=
 1

50
 T

ot
al

)

6 6 

9 5 

11
 

3 
2 8 

1 

10
 

4 8 7 



C
oi

m
is

iú
n 

na
 S

cr
úd

ui
th

e 
St

ái
t 

St
at

e 
E

xa
m

in
at

io
ns

 C
om

m
is

si
on

 
D

ay
 2

 - 
L

ea
vi

ng
 C

er
tif

ic
at

e 
E

ng
in

ee
ri

ng
 - 

Pr
ac

tic
al

 M
ar

ki
ng

 S
ch

em
e 

20
18

 
S

ub
je

ct
iv

e 
M

ar
ki

ng
 1

 -
 2

0 
17

 -
 2

0 
E

xc
el

le
nt

 
13

 -
 1

6 
V

er
y 

G
oo

d 
9 

- 
12

 G
oo

d 
5 

– 
8 

Po
or

 
1 

- 
4 

V
er

y 
Po

or
 

Se
ct

io
n 

Pa
rt

 N
um

be
r 

Pi
ct

or
ia

l S
ke

tc
h 

/ D
es

cr
ip

tio
n 

C
on

ce
pt

 
M

ar
k 

M
ar

k 
1 

A
ll 

Pa
rt

s o
f T

es
t-

pi
ec

e 
A

ss
em

bl
y 

 
F

un
ct

io
n 

F
in

is
h 

 

S
ub

je
ct

iv
e 

M
ar

k 
1 

– 
20

 

5 10
 

5 
20

 
20

 

2 
Pa

rt
s 5

 a
nd

 1
1 

Pa
rt

 5
 

10
 M

ar
ks

 
M

ar
ki

ng
 O

ut
 

4 

20
 

Ø
8.

1 
m

m
 H

ol
e

1 
E

xt
er

na
l P

ro
fi

le
 

5 
Pa

rt
 1

1 
10

 M
ar

ks
 

M
ar

ki
ng

 O
ut

 
2 

2 
×

 6
 m

m
 S

lo
ts

 
2 

2 
×

 M
5 

H
ol

es
 

2 
10

 m
m

 R
ad

ii
 a

nd
 C

ha
m

fe
rs

 
4 

3 
Pa

rt
s 6

 
Pa

rt
s 6

 
20

 M
ar

ks

M
ar

ki
ng

 O
ut

 
6 

20
 

E
xt

er
na

l P
ro

fi
le

s 
4 

In
te

rn
al

 P
ro

fi
le

s 
4 

4 
×

 Ø
5.

5 
m

m
 H

ol
es

 
4 

2 
×

 Ø
10

 m
m

 H
ol

es
 

2 
4 

Pa
rt

 9
 

Pa
rt

 9
 

20
 M

ar
ks

 
M

ar
ki

ng
 O

ut
 

4 

20
 

6 
×

 Ø
5.

5 
m

m
 H

ol
es

 
6 

V
ee

 S
lo

ts
 

6 

5 
m

m
 R

ad
ii

 a
nd

 C
ha

m
fe

rs
 

4 
5 

Pa
rt

s 1
, 2

, 3
, 4

, 7
, 8

 a
nd

 1
0 

Pa
rt

s 1
, 3

, 4
, 7

 &
 8

 
10

 M
ar

ks
 

L
at

he
 W

or
k 

6 

20
 

M
ar

ki
ng

 O
ut

 a
nd

 B
en

ch
 W

or
k 

4 

Pa
rt

s 2
, &

 1
0 

10
 M

ar
ks

 
M

ar
ki

ng
 O

ut
, L

en
gt

hs
 &

 P
ro

fi
le

 
6 

6 
×

 M
5 

H
ol

es
 &

 1
 ×

 M
8 

H
ol

e 
2 

Ø
3,

 6
 &

 8
 m

m
 H

ol
es

2 
   

 1
00

 M
ar

ks
 (×

1.
5 

=
 1

50
 T

ot
al

) 

6 6 

9 5 

11
 

3 
2 8 

1 

10
 

4 8 7 



C
oi

m
is

iú
n 

na
 S

cr
úd

ui
th

e 
St

ái
t 

St
at

e 
E

xa
m

in
at

io
ns

 C
om

m
is

si
on

 
D

ay
 3

 - 
L

ea
vi

ng
 C

er
tif

ic
at

e 
E

ng
in

ee
ri

ng
 - 

 P
ra

ct
ic

al
 M

ar
ki

ng
 S

ch
em

e 
20

18
 

S
ub

je
ct

iv
e 

M
ar

ki
ng

 1
 -

 2
0 

17
 -

 2
0 

E
xc

el
le

nt
 

13
 -

 1
6 

V
er

y 
G

oo
d 

9 
- 

12
 G

oo
d 

5 
– 

8 
Po

or
 

1 
- 

4 
V

er
y 

Po
or

 

Se
ct

io
n 

Pa
rt

 N
um

be
r 

Pi
ct

or
ia

l S
ke

tc
h 

/ D
es

cr
ip

tio
n 

C
on

ce
pt

 
M

ar
k 

M
ar

k 
1 

A
ll 

Pa
rt

s o
f T

es
t-

pi
ec

e 
A

ss
em

bl
y 

 
F

un
ct

io
n 

 
F

in
is

h 
 

S
ub

je
ct

iv
e 

M
ar

k 
1 

– 
20

 

5 10
 

5 
20

 
20

 

2 
Pa

rt
s 5

 a
nd

 1
1 

Pa
rt

 5
 

10
 M

ar
ks

 
M

ar
ki

ng
 O

ut
 

4 

20
 

Ø
8.

1 
m

m
 H

ol
e

1 
E

xt
er

na
l P

ro
fi

le
 

5 
Pa

rt
 1

1 
10

 M
ar

ks
 

M
ar

ki
ng

 O
ut

 
2 

2 
×

 6
 m

m
 S

lo
ts

 
2 

2 
×

 M
5 

H
ol

es
 

2 
10

 m
m

 R
ad

ii
 

4 
3 

Pa
rt

s 6
 

Pa
rt

s 6
 

20
 M

ar
ks

M
ar

ki
ng

 O
ut

 
6 

20
 

E
xt

er
na

l P
ro

fi
le

s 
4 

In
te

rn
al

 P
ro

fi
le

s 
4 

4 
×

 Ø
5.

5 
m

m
 H

ol
es

 
4 

2 
×

 Ø
10

 m
m

 H
ol

es
 

2 
4 

Pa
rt

 9
 

Pa
rt

 9
 

20
 M

ar
ks

 
M

ar
ki

ng
 O

ut
 

4 

20
 

6 
×

 Ø
5.

5 
m

m
 H

ol
es

 
6 

V
ee

 S
lo

ts
 

6 

5 
m

m
 C

ha
m

fe
rs

 
4 

5 
Pa

rt
s 1

, 2
, 3

, 4
, 7

, 8
 a

nd
 1

0 
Pa

rt
s 1

, 3
, 4

, 7
 &

 8
 

10
 M

ar
ks

 
L

at
he

 W
or

k 
6 

20
 

M
ar

ki
ng

 O
ut

 &
 B

en
ch

 W
or

k 
4 

Pa
rt

s 2
, &

 1
0 

10
 M

ar
ks

 
M

ar
ki

ng
 O

ut
, L

en
gt

hs
 &

 P
ro

fi
le

 
6 

6 
×

 M
5 

H
ol

es
 &

 1
 ×

 M
8 

H
ol

e 
2 

Ø
3,

 6
 &

 8
 m

m
 H

ol
es

2 
10

0 
M

ar
ks

 (
×

1.
5 

=
 1

50
 T

ot
al

)

6 6 

9 5 

11
 

3 
2 8 

1 

10
 

4 8 7 



 

 Blank Page 



 

 Blank Page 





<<
  /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
    /Amienne
    /Amienne-Bold
    /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
    /Arnprior
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Baveuse
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /Berylium
    /Berylium-BoldItalic
    /Biondi
    /Biondi-Light
    /BlackadderITC-Regular
    /BlueHighway
    /BlueHighway-Bold
    /BlueHighwayCondensed
    /BlueHighwayDType
    /BlueHighwayLinocut
    /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
    /Boopee
    /Boopee-Bold
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScriptMT
    /BurnstownDam
    /Byington
    /Byington-Bold
    /Byington-Italic
    /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
    /CarbonBlock
    /Castellar
    /Catriel
    /Catriel-Bold
    /Catriel-BoldItalic
    /Catriel-Italic
    /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
    /CreditValley
    /CreditValley-Bold
    /CreditValley-BoldItalic
    /CreditValley-Italic
    /CurlzMT
    /DaunPenh
    /David
    /David-Bold
    /DFKaiShu-SB-Estd-BF
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /DokChampa
    /Dotum
    /DotumChe
    /EarwigFactory
    /Ebrima
    /Ebrima-Bold
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EuphemiaCAS
    /EuphorigenicS
    /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
    /Gadugi
    /Gadugi-Bold
    /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
    /HeavyHeap
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HurryUp
    /Huxtable
    /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
    /Kredit
    /KristenITC-Regular
    /KunstlerScript
    /LaoUI
    /LaoUI-Bold
    /Latha
    /Latha-Bold
    /LatinWide
    /Leelawadee
    /LeelawadeeBold
    /Leelawadee-Bold
    /LevenimMT
    /LevenimMT-Bold
    /Ligurino
    /Ligurino-Bold
    /LigurinoCondensed
    /Ligurino-Italic
    /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
    /MicrosoftJhengHeiUIBold
    /MicrosoftJhengHeiUIRegular
    /MicrosoftNewTaiLue
    /MicrosoftNewTaiLue-Bold
    /MicrosoftPhagsPa
    /MicrosoftPhagsPa-Bold
    /MicrosoftSansSerif
    /MicrosoftTaiLe
    /MicrosoftTaiLe-Bold
    /MicrosoftUighur
    /MicrosoftUighur-Bold
    /MicrosoftYaHei
    /MicrosoftYaHei-Bold
    /MicrosoftYaHeiUI
    /MicrosoftYaHeiUI-Bold
    /Microsoft-Yi-Baiti
    /MingLiU
    /MingLiU-ExtB
    /Ming-Lt-HKSCS-ExtB
    /Ming-Lt-HKSCS-UNI-H
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /Miriam
    /MiriamFixed
    /Mistral
    /Modern-Regular
    /MongolianBaiti
    /MonotypeCorsiva
    /MoolBoran
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /Mufferaw
    /MVBoli
    /Narkisim
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NirmalaUI
    /NirmalaUI-Bold
    /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
    /PlanetBenson2
    /PlantagenetCherokee
    /Playbill
    /PMingLiU
    /PMingLiU-ExtB
    /PoorRichard-Regular
    /Pristina-Regular
    /Pupcat
    /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
    /SegoeUI-Semilight
    /SegoeUISymbol
    /ShonarBangla
    /ShonarBangla-Bold
    /ShowcardGothic-Reg
    /Shruti
    /Shruti-Bold
    /SimHei
    /SimplifiedArabic
    /SimplifiedArabic-Bold
    /SimplifiedArabicFixed
    /SimSun
    /SimSun-ExtB
    /SnapITC-Regular
    /Stencil
    /Stereofidelic
    /SybilGreen
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tandelle
    /Tandelle-Bold
    /Tandelle-BoldItalic
    /Tandelle-Italic
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /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
    /VelvendaCooler
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /Vijaya
    /Vijaya-Bold
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Vrinda-Bold
    /Waker
    /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




