BOARD OF STUDIES

EEEEEEEEEEEEE

001 ¥
ypecimen Paper

Industrial Technology -

Metals and Engineering Industries



ACKNOWLEDGEMENTS

Question 3 (b) — Diagram: Work place signs, Shadwick, Brian, Science In Perspective — Book 1, Science
Press, 1998

Question 3 (c) — Screen grabs of Microsoft Word: © Microsoft

© 2000 Copyright Board of Studies NSW for and on behalf of the Crown in right of the State of New South Wales.

This document contains Material prepared by the Board of Studies NSW for and on behalf of the State of New South Wales. The
Material is protected by Crown copyright.

All rights reserved. No part of the Material may be reproduced in Australia or in any other country by any process, @lethenic

wise, in any material form or transmitted to any other person or stored electronically in any form without the prior mmitisiope

of the Board of Studies NSW, except as permitted by the Copyright Act 1968. School students in NSW and teachers in séNools in NS
may copy reasonable portions of the Material for the purposes of bona fide research or study. Teachers in schools in N&WV may mak
multiple copies, where appropriate, of sections of the HSC specimen papers for classroom use under the provisions sf the school
Copyright Agency Limited (CAL) licence.

When you access the Material you agree:

e to use the Material for information purposes only;

e to reproduce a single copy for personal bona fide study use only and not to reproduce any major extract or the entivétMaterial
out the prior permission of the Board of Studies NSW;
to acknowledge that the Material is provided by the Board of Studies NSW;
not to make any charge for providing the Material or any part of the Material to another person or in any way make commercial
use of the material without the prior written consent of the Board of Studies NSW and payment of the appropriate copyright fee;
to include this copyright notice in any copy made;
not to modify the Material or any part of the Material without the express prior written permission of the Board of Studies NSW

The Material may contain third party copyright materials such as photographs, diagrams, quotations, cartoons and arevorks. Thes
materials are protected by Australian and international copyright laws and may not be reproduced or transmitted in aitlidatmat w
the copyright owner’s specific permission. Unauthorised reproduction, transmission or commercial use of such copyrightnagterial
result in prosecution.

The Board of Studies has made all reasonable attempts to locate owners of third party copyright material and invitesranyone fro
whom permission has not been sought to contact the Copyright Officer, ph (02) 9367 8289, fax (02) 9279 8484.



2001 Higher School Certificate Specimen Examination Paper

Industrial Technology — Metals and Engineering
Industries

Introduction

This booklet contains the specimen examination paper for the 2001 Higher School
Certificate examination in Industrial Technology — Metals and Engineering Industries.
A mapping grid is also included, showing how each question in the examination relates
to the syllabus outcomes and content, and to the performance bands.

The specimen paper shows the format of the New HSC examination. It has been printed
on A4 paper and side-stapled to make it convenient for use in schools. Actual
examination papers will be produced as A4 booklets. All New HSC papers will be
printed on white paper.

The 2001 HSC specimen papers have been produced in accordance with the Board’s
Principles for Setting HSC Examinations in a Standards-Referenced Framework,
published in Board Bulletin Volume 8 Number 9 (Nov/Dec 99). Questions are closely
related to the outcomes of the course, and the paper as a whole is structured to allow for
appropriate differentiation of student performance at all levels on the performance scale.

The papers have been designed so that students have a clear understanding of what they
are required to do in each question and in working through the paper. Instructions have
been standardised, and the demands of the questions have been made explicit. Key
words in questions, such as ‘discuss’, ‘analyse’, and ‘explain’, have been used
consistently in accordance with the glossary published in the Board’s Assessment
Support Document.

This specimen paper is an example of the type of examination that could be prepared
within the examination specifications in the Industrial Technology syllabus.
Examinations will be based on the syllabus, and will test a representative sample of
syllabus outcomes. Therefore, the range and balance of outcomes tested in HSC
examinations in 2001 and subsequent years may differ from those addressed in the
specimen paper.

The mapping grid is an important feature of the development of the examination. It aids
in ensuring that the examination as a whole samples a range of content and outcomes,
and allows all students the opportunity to demonstrate their level of achievement.
Where courses have components in the examination other than written papers, the grid
indicates the wider range of outcomes that are assessed by including these other
components.

There are a number of points to note in considering the Industrial Technology — Metals
and Engineering Industries specimen paper:

* The Industrial Technology HSC examination specifications have been changed. The
changes are summarised below:
— The written paper (worth 40% of the total HSC mark) is to be marked out of 100.
— There will be a separate written examination paper for each Industry Focus Area.



— Students will be required to answer five questions (each worth 20 marks), three
from Section I and two from Section II.

— In Section I the first two questions will be common to all Industry Focus Areas,
apart from direct references to the appropriate industries. The third question will
be based on the Workplace Communication section of the syllabus and will have a
similar format but be specific to the Industry Focus Area.

— In Section II students will be required to answer both questions.

The number of parts to the questions has been kept to a minimum. The questions

now require more integrated answers, giving students the opportunity to show

higher-order thinking skills.

All question parts are out of whole marks. This will assist candidates to determine

the relative value of questions and parts and to allocate their time accordingly.



Industrial Technology — Metals and

Engineering Industries
HSC Specimen Examination Mapping Grid

For each item in the examination, the grid shows the marks allocated, the syllabus content and syllabus
outcomes it relates to, and the bands on the performance scale it is targeting. The range of bands shown
indicates the performance candidates may be able to demonstrate in their responses. That is, if an item is
shown as targeting Bands 3 — 5, it indicates that candidates who demonstrate performance equivalent to the
Band 3 descriptions should be able to score some marks on the item, while those who perform at Band 5 or
above could reasonably be expected to gain high marks. In the case of one-mark items, candidates who
demonstrate performance at or above the bands shown generally could be expected to answer the item
correctly.

Question Marks Content Syllabus Targeted
outcomes | performance
bands
1(a) 9 Industry Study — structural factors, technical H1.1 2-6
factors
1(b)(i) 3 Industry Study — occupational health and H1.1, H2.1 2-4
safety, environmental and sociological factors
1(b)(ii) 3 Industry Study — occupational health and H1.1, H2.1 2-4
safety, environmental and sociological factors
1(c) 5 Industry Study — personnel issues, H1.1, H2.1 2-6
occupational health and safety
2(a)(i) 2 Industry Study — technical factors H1.2 2-3
2(a)(ii) 4 Industry Study — structural factors, technical H1.1, H1.2 2-4
factors
2(b)(1) 2 Industry Study — personnel issues H7.1 2-4
2(b)(ii) 6 Industry Study — personnel issues H1.1, H7 1 2-6
2(c) 6 Industry Study — environmental and H1.1, H1.2, 2-6
sociological factors H7.1
3(a)(i) 4 Workplace communication — calculations / H1.1, H5.1 2-4
literacy
3(a)(ii) 4 Workplace communication — literacy H1.1, H5.1 2-6
3(b) 6 Workplace communication — graphics H1.1, H2.1, 2-4
H5.1
3(c) 6 Workplace communication — literacy H5.1, H5.2 2-4
4(a)(i) 2 Industry-specific content and production H1.2, H4.3 2-4
4(a)(ii) 1 Industry-specific content and production H1.2, H4.3 2-3
4(a)(iii) 3 Industry-specific content and production H1.2, H4.3 2-4
4(a)(iv) 4 Industry-specific content and production H1.2, H4.3 2-4
4(b)(i) 2 Industry-specific content and production H1.2, H2.1 2-4
4(b)(ii) 2 Industry-specific content and production H1.2, H4.3 2-4
4(b)(iii) 6 Industry-specific content and production H1.2, H4.3 2-4
5(a) 2 Industry-specific content and production H1.2, H4.3 2-4
5(b) 1 Industry-specific content and production H1.2, H4.3 3-4
5(c)(i) 3 Industry-specific content and production H1.2, H4.3 2-4
5(c)(ii) 2 Industry-specific content and production H1.2, H4.3 2-3
5(c)(iii) 1 Industry-specific content and production H1.2, H4.3 2-3
5(d) 3 Industry-specific content and production H1.2, H2.1 2-4
5(e) 4 Industry-specific content and production H1.2, H4.3 2-4
5(f) 4 Industry-specific content and production H1.2, H4.3 2-4




Major Project

Component

Marks

Criteria

Syllabus
outcomes

Targeted
performance
bands

Folio

20

Design and Management

Workplace Communication

H1.2, H21,
H3.1, H3.2,
H3.3, H4.2,
H4.3, H5.1,
H5.2, H6.1,
H6.2

2-6

Product

40

Production

H1.2, H21,
H3.1, H3.2,
H3.3, H4.1,
H4.2, H4.3,
H6.1, H6.2

Note: The HSC examination in Industrial Technology consists of a written examination paper marked out of

100 and converted to a mark out of 40, and a major project worth 60 marks.
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Sample marking guidelines for Industrial Technology
(Metals and Engineering Industries)

The following marking guidelines have been developed for selected questions from the
2001 HSC Specimen Examination in Industrial Technology (Metals and Engineering
Industries). These guidelines indicate the approach that would be taken to marking
questions.

For each question, the following are typically included:
1. The syllabus outcomes that are targeted by the question.

2. The assessment rubric from the specimen paper, where there is one, listing the set of
general criteria that are used to assess responses.

3. The marking guidelines, which show the criteria to be applied to responses along
with the marks to be awarded in line with the quality of the responses. For extended-
response questions, performance is described at a number of levels of performance,
each covering a range of marks.

4. A sample answer or some points that answers might include. Sample answers
indicate the scope and depth of treatment expected, and are not intended to be
prescriptive. Similarly, the points that could be included in answers are not intended
to be an exhaustive list, but rather an indication of the considerations that students
could include in their responses.

Marking guidelines will generally require some refinement at the Marking Centre to
take account of unanticipated responses that students present. For essay-type questions,
the standard described at each mark range will be made clear during pilot-marking by
the selection of sample scripts.

In a standards-referenced framework, examination questions are closely linked to
syllabus content and outcomes. Expectations of the question are to be clear in the
wording of the question. Marking guidelines will be developed at the same time as the
examination questions, by examination committees. The development of marking
guidelines will be guided by the Board’s Principles for Developing Marking Guidelines
Examinations in a Standards-Referenced Framework, published in Board Bulletin
Volume 9 Number 3 (May 2000).



Sample Marking Guidelines — Industrial Technology

Metals and Engineering
Industries

Question 1 (20 marks) Marks

(a) A company employing 25 people has operated for a number of years 9
using long-established techniques. The company is now experiencing
financial difficulties and a downturn in sales.

Identify and describe THREE factors that may be responsible for the
company’s difficulties. How could managers of the company address
each factor and improve the financial position of the company?

Outcome assessed: H1.1
MARKING GUIDELINES

Criteria Marks

*  One mark each for description of three appropriate factors

* Two marks for each suggestion as to how the factor may be addressed
with an explanation as to how this suggestion may improve the financial 9
position (one mark only if this explanation does not clearly link the
suggestion with the financial position)

Answers could include:

Product(s) no longer appeal to demographic groups of company’s local area. Market
research would be one way of addressing this factor, leading to a product(s) with more
appeal and hence greater sales turnover and profits.

(b) A business uses hazardous materials or equipment. Explain how the
following factors influence the way in which these materials or
equipment should be handled in the workplace.

(1) Government legislation 3

Outcomes assessed: H1.1, H2.1

MARKING GUIDELINES
Criteria Marks
* Identifies legislation
* Explains a range of ways by which this legislation has influenced the use 3

of materials in the workplace

* Identifies legislation

* Gives limited explanation as to how this legislation has influenced the 2
use of materials in the workplace




Sample marking guidelines — Industrial Technology (Metals and Engineering Industries)

Criteria Marks
* Identifies legislation
OR
* Identifies a hazardous material in the workplace 1
OR
» States the significance of government legislation generally

Answers could include:

Occupational health and safety legislation has improved safe handling of hazardous
materials by providing guidelines for: safe working practices; national safety data
sheets; storage; and correct processes for using hazardous materials or equipment.

(i) Workplace communication 3

Outcomes assessed: H1.1, H2.1
MARKING GUIDELINES

Criteria Marks

* Identifies several workplace communication techniques or examples

* Explains ways in which these workplace communication techniques or 3
examples influence safe handling

* Identifies a relevant workplace communication technique or example

* Explains a way in which this workplace communication technique or 2
example influences safe handling

* Identifies a relevant workplace communication technique or example 1

Answers could include:

Signage for safe handling of hazardous materials or equipment; labelling of containers;
workplace newsletters; emergency exit labelling and drills.

In many workplaces, signs prohibiting smoking or even the the use of mobile phones
have been used and standardised, resulting in safer handling of flammable materials.

(c) Identify ONE trade union associated with metals and engineering 5
industries, and evaluate the contribution it has made or could make to
the development of safe working practices.

Outcomes assessed: H1.1, H2.1
MARKING GUIDELINES

Criteria Marks

* Identifies one trade union associated with the industry

* Describes several safe work practices that have developed in the
industry 5

* Makes a sound judgement, with supporting evidence and explanation, of
the value of the union’s involvement or potential involvement




Sample marking guidelines — Industrial Technology (Metals and Engineering Industries)

Criteria Marks

* Identifies one trade union associated with the industry
* Describes more than one safe work practice in the industry

* Makes a judgement, with some explanation, of the value of the union’s 4
involvement or potential involvement

* Identifies a trade union associated with the industry

* Describes one safe work practice in the industry 3

e Qutlines the union’s involvement or potential involvement

* Identifies a trade union associated with the industry 5

* Identifies a safe work practice in the industry

* Identifies a trade union associated with the industry

OR 1
* Identifies a safe work practice in the industry

Answers could include:

Nominates a trade union appropriate to the industry, and makes a judgement about the
union’s involvement or potential involvement with: safe use of machinery including
protective clothing, barriers and guards, signage, noise protection, legal advice and
representation, negotiations with employers/employees, OHS implementation.

Question 4 (20 marks)

A manufacturer subcontracts you to design and construct a prototype casing,
wheels, and handle for a new arc-welding machine. The welding unit is shown
in Figure 3. The unit weighs 30 kg, and requires wheels and a handle to make it
mobile.

Marks




Sample marking guidelines — Industrial Technology (Metals and Engineering Industries)

(a) You decide to make the casing from a single piece of sheet galvanised
steel.

(1) Give TWO reasons for this choice. 2

Outcomes assessed: H1.2, H4.3

MARKING GUIDELINES
Criteria Marks
» States two appropriate reasons for this choice of material 2
» States one appropriate reason for this choice of material 1

Sample answer:

Two reasons for choosing galvanised steel are that it is corrosion resistant and strong.
This combination makes galvanised steel an economical choice in the long term.

(i)  Name an alternative sheet metal product that could be used. 1

Outcomes assessed: H1.2, H4.3

MARKING GUIDELINES
Criteria Marks
* Names an suitable alternative sheet metal product 1
Answers could include:
- Black iron
- Dura Gal
(ii1))  Explain the manufacturing process for making galvanised steel. 3

Outcomes assessed: H1.2, H4.3

MARKING GUIDELINES
Criteria Marks

* Explains and correctly sequences steps in the manufacturing process for 3

galvanised steel
* Explains steps in the manufacturing process for galvanised steel, steps

not correctly sequenced 5
OR
» Lists all steps in the correct order, but without any explanation
» Lists a step in the manufacturing process for galvanised steel 1

Sample answer:

Steel is chemically cleaned to remove impurities.
Etching takes place to improve adhesion and bonding of the coating.
Steel is then dipped in a large vat of molten zinc to bond the zinc coating and steel.




Sample marking guidelines — Industrial Technology (Metals and Engineering Industries)

Marks
(iv)  Describe the stages used by industry to mass produce the casing 4
blanks from galvanised sheet steel.
Outcomes assessed: H1.2, H4.3
MARKING GUIDELINES
Criteria Marks
* Clearly describes and sequences all key stages to mass produce blanks 4
* Describes and sequences most key stages to mass produce blanks 3
* Describes some key stages to mass produce blanks 2
* Describes one key stage to mass produce blanks 1

Sample answer:

Firstly, dies must be produced to enable punching and stamping of the casing blanks.
Punching of the blanks takes place using large industrial stamping and punching
machines, followed by folding by folding machines. These machines may be hand
operated or completely automated and computer controlled.

Finally, joining would normally be through spot welding.

(b) (1) Describe TWO precautions that must be taken when drilling 2
holes in sheet metal

Outcomes assessed: H1.2, H2.1

MARKING GUIDELINES
Criteria Marks
* Describes two appropriate precautions 2
* Describes one appropriate precaution 1

Answers could include:

- Secure the sheet metal to the bench so that it will not slip or grab
- Punch the entry point of drill so that the drill point does not slip
- The user should have eye protection (safety goggles)

(i1))  Describe an industrial process for cutting the slot in the front 2
face of the welder case

Outcomes assessed: H1.2, H4.3

MARKING GUIDELINES
Criteria Marks
* Clearly describes an appropriate process for cutting the slot 2

* @Gives a vague or unclear description without using appropriate
terminology




Sample marking guidelines — Industrial Technology (Metals and Engineering Industries)

Sample answer:

A ‘die’ would need to be manufactured to enable the slot to be cut, or ‘punched’, at the
same time as the casing blanks are stamped.

Marks
(ii1))  After folding the casing, the corners and edges need to be 6
joined. Name and explain TWO processes that could be used.
Outcomes assessed: H1.2, H4.3
MARKING GUIDELINES
Criteria Marks
* Names and clearly explains two processes that could be used to join the 6
corners and edges 3-
* Names and clearly explains one process that could be used to join the
corners and edges
OR
* Names two processes that could be used to join the corners and edges 3.4

and gives a minimal explanation for one or both processes

OR
* Names two processes and clearly explains one process that could be
used to join the corners and edges

* Names one or two processes that could be used to join the corners and
edges

OR 1-2

* Names and gives minimal explanation for one process that could be used
to join the corners and edges

Answers could include:

Processes:

- Spot welding
- Using screws
- Bolting

- Riveting

Explanation of spot welding:

Spot welding is a fusion welding process that operates by passing a high current through
the two metal surfaces to be joined. The high temperature melts the metal and pressure
from a clamp pushing the two surfaces together aids the fusion of the two surfaces to be
joined.




Question 2 (continued)

(b)

() What is meant by the teregual employment opportunitigEO)? 2

(i) How might a business in the metals and engineering indu =~ 6
implement EEO principles in its workplace?

Question 2 continues on page 7



Marks
Question 2 (continued)

(c) Sustainable development is an increasingly important concept, ow 6
growing concerns about non-renewable resources.

To what extent have metals and engineering industries responded to the need for
sustainable development?

End of Question 2



Question 3(20 marks)

(@) An isometric sketch of a hand trolley is given below. A manufacturer is to fabricate the
hand trolley illustrated from mild steel bar, tube, rod and plate. In order to price the hand
trolley for sale to the public, the manufacturer needs to cost the materials.

- 25 x 0 M3 BRACKET
& oFF

|- #20 AXLE

20 720 \‘7
5

DETAIL OF BRACKET

— 200
[
= ———}-

00

N
S

#200
P50
743

I

WASHERS
L

R0

SECTION THROUGH WHEEL

Question 3 continues on page 9



Question 3 (continued)

Marks

(i) Complete the costing list, filling in all blank spaces. The prices q "4
include the GST.
Number
Item | Description L w T required Cost/m Cost
1 | Side
woright 025 6.80
2 | Centre 0.955 25 5 227
upright
3 | Rals 0.330 25 5 2.27
4 | Axle 020 5.18
5 | Bracket 0.480 25 10 452
Unit cost
6 | Tray 0.325 5 38.70
Total cost
(i) Prepare a job description outlining the steps to be taken in fabri 4

the hand trolley.

Question 3 continues on page 10

—9_



Marks

Question 3 (continued)

(b) Safety in the workplace is of major concern in all areas of industry. Sic 6
used to draw attention to potentially dangerous areas or practices. Wt
each sign below indicate to staff? What features of each sign add .. ..

effectiveness in communicating the intended message?

CAUTION

Question 3 continues on page 11

—10 -



Marks
Question 3 (continued)

(c) Daniel is preparing his Folio for the Major Project using word-proce =~ 6
software. Figure 1 is the first draft of his cover page. Figure 2 is his fina. ...
of the cover page.

Microsoft Word HE
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B 7 U =
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i Industrial Technology Major project
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Industrial Technology

Mlajor Project
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Selection and Justification of Materials and Processes
Titmeline Plan

Finance Plan

Evaluation
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Fig. 1 Cover page, first draft

Question 3 continues on page 12

- 11 -



Question 3 (continued)

Microsoft Word _ =]
File Edit W¥iew Insert Format Tools Table Window Help
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Fig. 2 Cover page, final draft

Identify THREE changes made to the cover page and describe how the changes
were made using word-processing software.

Change 1:

Question 3 continues on page 13

- 12 —



Question 3 (continued)

Change 2:

End of Question 3

— 13—
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Centre Number Student Number

Section Il

Total marks (40)
Attempt Questions 4 — 5
Allow about 35 minutes for this section

Answer the questions in the spaces provided.

Question 4(20 marks)

A manufacturer subcontracts you to design and construct a prototype casing, wheels, and
handle for a new arc-welding machine. The welding unit is shown in Figure 3. The unit weighs
30 kg, and requires wheels and a handle to make it mobile.

Fig. 3

Question 4 continues on page 16

— 15—



Marks
Question 4 (continued)

(&) You decide to make the casing from a single piece of sheet galvanised steel.

(i) Give TWO reasons for this choice. 2
(i) Name an alternative sheet metal product that could be used. 1
(i)  Explain the manufacturing process for making galvanised steel. 3

(iv) Describe the stages used by industry to mass produce the casin¢ *=~ "4
from galvanised sheet steel.

Question 4 continues on page 17

— 16 —



Marks
Question 4 (continued)

(b) (i) Describe TWO precautions that must be taken when driling ho =~ 2
sheet metal.

(i) Describe an industrial process for cutting the slot in the frontface "~ 2
welder case.

(i)  After folding the casing, the corners and edges need to be joined. *° 6
and explain TWO processes that could be used.

End of Question 4

- 17 —



Marks
Question 5(20 marks)

(@) Describe, with the aid of a sketch, the end preparation required fora =~ "2
butt-welded joint.

(b) One method of joining is by electric arc welding. 1

What effect does excessive welding current have on the weld?

(c) () Name THREE advantages afetal inert gas(MIG) welding ove 3
electric arc welding.

(i) Give the function of TWO controls on the MIG welder. 2

Question 5 continues on page 19

- 18—



Marks

Question 5 (continued)

(d)

(€)

After welding, a portable grinder could be used to clean up the welc 3
remove burrs. To the following list, add THREE more safety precautions .. ..
observed when using this tool.

» Wear protective clothing.

« Wear eye protection.

The processes of turning round stock and square stock require d™ 4
methods of holding the material in a lathe.

Describe the way each stock can be held in the lathe and maintained on centre.

Round stock

Question 5 continues on page 20

— 19 —



Marks
Question 5 (continued)

() Acompany is to produce 1000 units of the item shown. 4
3
v
P
"
ﬁ5o
o w0
2 12
I2p
w8 DE?
3

End of paper

- 20—



	2001 HSC Specimen Paper: Industrial Technology – Metals and Engineering Industries
	Issues
	Mapping Grid
	Marking Guidelines


