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2001 Higher School Certificate Specimen Examination Paper

Industrial Technology — Electronics Industries

Introduction

This booklet contains the specimen examination paper for the 2001 Higher School
Certificate examination in Industrial Technology — Electronics 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 —
Electronics 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 —

Electronics 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) 3 Workplace communication — calculations / H1.1, H5.1 2-4
literacy
3(a)(ii) 1 Workplace communication — calculations / H1.1, H5.1 3-4
literacy
3(a)(iii) 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) 4 Industry-specific content and production H1.2, H4.3, 2-4
H5.1
4(b)(i) 1 Industry-specific content and production H1.2, H3.1 2-3
4(b)(ii) 1 Industry-specific content and production H1.2, H3.1 2-3
4(b)(iii) 1 Industry-specific content and production H1.2, H3.1 2-3
4(b)(iv) 1 Industry-specific content and production H1.2, H3.1 2-3
4(c)(i) 1 Industry-specific content and production H1.2, H4.3, 2-3
H5.1
4(c)(ii) 3 Industry-specific content and production H1.2, H3.1, 2-4
H4.3, H5.1
4(c)(iii) 1 Industry-specific content and production H1.2, H4.3 3-4
4(d)(i) 2 Industry-specific content and production H1.2, H3.1, 2-4
H5.1
4(d)(ii) 1 Industry-specific content and production H1.2, H4.3 3-4
4(e)(i) 2 Industry-specific content and production H1.2, H3.1, 2-4
H4.3
4(e)(ii) 2 Industry-specific content and production H1.2, H3.1, 2-4
H4.3
5(a)(i) 1 Industry-specific content and production H1.2 3-4




Question Marks Content Syllabus Targeted
outcomes | performance
bands
5(a)(ii) 1 Industry-specific content and production H1.2, H4.3 3-4
5(a)(iii) 1 Industry-specific content and production H1.2, H4.3 3-4
5(b) 3 Industry-specific content and production H1.2, H3.1, 2-4
H4.3, H5.1
5(c)(i) 7 Industry-specific content and production H1.2, H3.1, 2-6
H4.3, H5.1
5(c)(ii) 3 Industry-specific content and production H1.2, H4.3, 2-4
H5.1
5(d) 1 Industry-specific content and production H1.2 3-4
5(e) 3 Industry-specific content and production H1.2, H4.3 2-4
Major Project
Component | Marks Criteria Syllabus Targeted
outcomes | performance
bands
Folio 20 Design and Management H1.2, H21, 2-6
H3.1, H3.2,
Workplace Communication H3.3, H4.2,
H4.3, H5.1,
H5.2, H6.1,
H6.2
Product 40 Production H1.2, H21, 2-6
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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NEW SOUTH WALES

Sample marking guidelines for Industrial Technology
(Electronics Industries)

The following marking guidelines have been developed for selected questions from the
2001 HSC Specimen Examination in Industrial Technology (Electronics 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
Electronics 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 (Electronics 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 use of mobile phones have
been used and standardised, resulting in safer handling of flammable materials.

(c) Identify ONE trade union associated with electronics industries, and 5
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 (Electronics 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

* 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) Marks

(a) Using the correct electrical standards, draw the symbol for each of the 4
following components below.

Component Symbol

Zener diode

Electrolytic capacitor

Amplifier

Potentiometer

Outcomes assessed: H2.1, H4.3, H5.1

Criteria Marks

*  One mark for each symbol correctly drawn 4




Sample marking guidelines — Industrial Technology (Electronics Industries)

Sample answer:

Component Symbol

Zener diode

Electrolytic capacitor 1 D~

Amplifier —

Potentiometer 4|—'7

Marks
(b) The diagram below shows a display of two waveforms on a cathode ray
oscilloscope (CRO).
Centre lines marked in tenths 10 10 grid
l
\LM\\MJ YAVIRY
Controls are set on the CRO as follows: sweep 1 us/cm
volts/cm 2 V/em
(1) What is the frequency of the square wave? 1
(i)  What is the frequency of the sine wave? 1
(iii)  What is the peak voltage of the sine wave? 1

(iv)  What is meant by rms voltage? 1



Sample marking guidelines — Industrial Technology (Electronics Industries)

Outcomes assessed: H1.2, H3.1

MARKING GUIDELINES
Criteria Marks
(1) 500 Hz 1
(i1) 1000 Hz 1
(i) 4 Volts 1
(iv)  Root mean square 1
(c) Refer to the circuit drawn below to answer the following questions.
+
T
e ——
Q
(1) From what material would the diode be made? 1
Outcomes assessed: H1.2, H4.3, H5.1
MARKING GUIDELINES
Criteria Marks
» Identifies a suitable material 1
Answers could include:
Silicon, germanium
(i1))  Sketch a cross-section of the junction of such a diode, labelling 3
the layers.
Outcomes assessed: H1.2, H3.1, H4.3, H5.1
MARKING GUIDELINES
Criteria Marks
* Accurately sketches a cross-section of the diode, showing the boundary
of the layers, correctly labelling the layers and indicating positive and 3
negative charge
» Sketches a cross-section of the diode, showing the boundary of the
layers and indicating positive and negative charge, without appropriate 2
labelling
» Sketches an unlabelled diagram which shows limited understanding of a !
diode




Sample marking guidelines — Industrial Technology (Electronics Industries)

(ii1))  The diode shown above is said to be forward biased. 1
What does biasing mean?
Outcomes assessed: H1.2, H4.3
MARKING GUIDELINES
Criteria Marks
* Clearly defines ‘biasing’ 1
Sample answer:
Biasing is the alignment of the diode direction with applied voltage.
Current flows when forward biased.
(d) (1) Draw the symbol for the gate represented by the truth table 2
shown below:
A B Z Gate symbol
0 0 1
0 1 0
1 0 0
1 1 0
Outcomes assessed: H1.2, H3.1, H5.1
MARKING GUIDELINES
Criteria Marks
* Draws and labels the correct symbol for the (NAND) gate represented 5
by the truth table
* Draws a symbol which shows some correct features, with minor flaws or !
no labelling
Sample answer:
A
o7
B
(i1))  Name the gate shown in the truth table above 1
Outcomes assessed: H1.2, H4.3
MARKING GUIDELINES
Criteria Marks
* NAND gate 1




Sample marking guidelines — Industrial Technology (Electronics Industries)

(e)

The diagram shows a Quad 2-input NAND gate.

By drawing external connections between the pins, show how a Quad 2-
input NAND gate can have:

(1) one gate connected as an INVERTER; 2
(i1))  two of the remaining gates connected to form an AND gate. 2
Clearly label, on the diagram below, your drawings for part (i) and
part (ii).

Vee

1s] 5] [l [i] fo] [o] [¢]
)
O T2 [ [ 5] [6] 7]

Gnd

Outcomes assessed: H1.2, H3.1, H4.3

MARKING GUIDELINES

Criteria Marks

For both parts (i) and (ii):

. . 2
* Draws and labels appropriate connections
* Draws connections with minor flaw or omits labelling 1

Sample answer:

(1)

Vee |
4] [13] [12] [1] [i0] [o] [8

L.?Jﬁ?
¢ Gnd

lo_("\_ I







Sample marking guidelines — Industrial Technology

Component: Production (40 marks)

The major project product provides practical evidence of the student’s level of
achievement in their chosen focus area. Of particular relevance will be the range and
depth of skills and knowledge evident in choosing materials and technologies, executing
processes and solving problems.

Assessment criteria

- quality of the product

- evidence of a range of skills

- degree of difficulty

- links between planning and production

- evidence of industrial processes

- use of appropriate materials

- use of industrial technologies

- evidence of solutions to problems in production

Outcomes assessed: H1.2, H2.1, H3.1, H3.2, H3.3, H4.1, H4.2, H4.3, H6.1,
H6.2

MARKING GUIDELINES

Criteria Marks

* Demonstrates very high quality in all aspects of the major project
production

* A highly demanding project, with evidence of high quality in the
application of a wide range of skills and techniques in the planning and
production of the major project

* Completed project relates closely to what was intended. Close links
between actual construction processes, management and thorough
research and planning are evident and clearly articulated 33-40

* Demonstrates and describes the use of a wide range of appropriate
industrial processes and materials in the production of the major project

* Uses and documents a range of appropriate industrial technologies in the
production of the major project

* Demonstrates and critically evaluates how solutions to problems in
major project production were addressed
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Criteria

Marks

Demonstrates high quality in most aspects of the major project
production

A project of substantial difficulty, with evidence of high quality in the
application of most skills and techniques in the planning and production
of the major project

Completed project relates to what was intended. Some links between
actual construction processes, management and thorough research and
planning are evident

Demonstrates and describes the use of appropriate industrial processes
and materials in the production of the major project

Uses and documents some appropriate industrial technologies in the
production of the major project

Demonstrates and explains how solutions to some problems in major
project production were addressed

Candidates may achieve 25 — 32 marks as indicated above OR by satisfying
a combination of the criteria for other mark ranges.

25-32

Demonstrates substantial quality in most aspects of the major project
production

A project of moderate difficulty, with evidence of high but inconsistent
quality in the application of skills and techniques in the planning and
production of the major project

Completed project relates loosely to what was intended. Minimal links
between actual construction processes, management and thorough
research and planning are evident

Demonstrates and describes the use of some industrial processes and a
limited range of materials in the production of the major project

Uses and documents some basic industrial technologies in the
production of the major project

Demonstrates solutions to some problems in major project production

Candidates may achieve 17 — 24 marks as indicated above OR by satisfying
a combination of the criteria for other mark ranges.

17-24

Demonstrates basic quality in most aspects of the major project
production

A project of minimal difficulty, with evidence of basic quality in the
application of skills and techniques in the planning and production of the
major project

Links between planning and production are not clear

Demonstrates and describes the use of a limited range of common
industrial processes and materials in the production of the major project

Uses and documents some basic industrial technologies in the
production of the major project

Demonstrates partial solutions to some simple problems in major project
production

Candidates may achieve 9 — 16 marks as indicated above OR by satisfying a
combination of the criteria for other mark ranges.

9-16

10
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Criteria Marks

* Demonstrates poor quality in all aspects of the major project production
* An undemanding project, with minimal or no evidence of quality in the

application of skills and techniques in the planning and development of

the major project
* No links between planning and production are evident
* Demonstrates the use of one or two basic processes and inappropriate

use of materials in the production of the major project 1-8

* Uses a very limited range of basic industrial technologies in the
production of the major project

* Demonstrates inappropriate solutions to some simple problems in major
project production

Candidates may achieve 1 — 8 marks as indicated above OR by satisfying a
subset of the criteria for other mark ranges.

11




Centre Number Student Number

#
BOARD OF STUDIES

NEW SOUTH WALES
2001

HIGHER SCHOOL CERTIFICATE
SPECIMEN EXAMINATION

Industrial Technology —

Electronics Industries

Pages 2 - 13

Total marks(60)
 Attempt Questions 1 — 3
« Allow about 55 minutes for this section

General Instructions

* Reading time — 5 minutes

» Working time — % hours

» Board-approved calculators may be

used
« Write using blue or black pen Section Il ) Pages 15— 21
« Write your Centre Number and Total marks(40) _

Student Number at the top of this « Attempt Questions 4 — 5

page and page 15 « Allow about 35 minutes for this section




Section |

Total marks (60)
Attempt Questions 1 — 3
Allow about 55 minutes for this section

Answer the questions in the spaces provided.

Marks
Question 1(20 marks)

(@) A company employing 25 people has operated for a number of year: 9
long-established techniques. The company is now experiencing fir
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?

Question 1 continues on page 3



Marks
Question 1 (continued)

(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.

(i) Government legislation 3

Question 1 continues on page 4



Marks
Question 1 (continued)

(c) Identify ONE trade union associated with electronics industries, and ev ~ ' 5
the contribution it has made or could make to the development of safe w
practices.

End of Question 1



Question 2(20 marks)

(@) (i) Define the ternemerging technology 2

(i) Identify ONE emerging technology in an electronics industry. Hov 4
it had an impact on the efficiency of this industry?

Question 2 continues on page 6



Question 2 (continued)

(b) () What is meant by the teregual employment opportunitiEO)? 2

(i) How might a business in the electronics industries implement =~ ~ g
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 electronics industries responded to the need for sustainable
development?

End of Question 2



Question 3(20 marks)

(@)

The diagram shows the circuit board for the game.

Marks

A company wishes to mass produce a small electronic ‘two-up’ game.

EI%D—VD\% Sl' EéD—YD\E‘
v
Nl | Bl 0 [ [
47 kQ 47 kQ |
TRL ) 7 \TR2
BC548\ ¢/ \_/ BC548

—

The component costs, including the GST, are shown below:

. Capacitors
. LEDs

. Resistors

. Switches

. Transistors

. Variable resistors

() In order to estimate the cost of producing the game, comple’

costing list.

— 24 cents each

— 20 cents each
— 2 cents each
— 98 cents each
— 28 cents each
— $1.20 each

Description

Number required

Unit cost

Cost

LED

Resistor

Capacitor

Transistor

Variable resistor

Switch

Total cost

—_8—

Question 3 continues on page 9



Marks
Question 3 (continued)

(i) The circuit board for the game is to have dimensions 30> mm 1
A sheet of circuit-board material is 250 mn800 mm and costs $16.

Calculate the cost of the circuit-board material needed to produce one of
these games.

(i) Prepare a job description outlining the steps to be taken to produ ~ 4
circuit board for the game.

Question 3 continues on page 10



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. Wr
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 _ =]
File Edit W¥iew Insert Format Tools Table Window Help

e d &Y o - e HEEE @ BT owee - [E)

Marmal - TimesMewRoman ~ 12 -~ B I U |=E=E == S &£& ]~ ivév

[l sl Tochmology Moprproeet ——————___________ mEE

I.I'E'I'l'I'Z'I'B'I"t'I'S'I'B'I'?'I'S'I'9'I'10'I'11'I'12'I'13'I'14'I'15al'15'l'1?'I'18'T

Industrial Technology

Major Project

Statement of Intent

EResearch

Development of Ideas

Selection and Justification of Materials and Processes
Timeline Plan

Finance Plan

Evaluation

':H E
-' =]
- ¥
»
Draw ~ [ AukoShapes = ™, \Doql &vivévf:ﬁwi
Page 1 Sec 1 11 AF 7.8cm Ln 12 Col 1 G
dstant| | B 3 & 1 ||| W Microsoft Word LECIET L

Fig. 1 Cover page, first draft

Question 3 continues on page 12

- 11 -



Question 3 (continued)

Microsoft Word HE
File Edit Yew Insert Format Tools Table Window Help
e d &Y B < o - e HEEE @ BT ws - 6
Hormal + arial 14 - B 7T U SEEE TIZEE [OD-F-A-
ol Industrial Technology Major project - (O] x|
L2l "'1'"2'"3'?'3"'5"'5"'?"'3'"9"'10'"11"'12'"13"'14"'150"15"'j
- Industrial Technology J
o Major Project
N ¢ Statement of Intent
=+
- ¢+ Research
. + Development of Ideas]
- ¢ Selection and Justification of Materials and
" Processes -
- F
- ¢ Timeline Plan B
¥
=|a[=]=]4] K
Draw ~ [3 adoshapes » > W O E 4 &-ZL-A-=E=Z 58 @
Page 1 Sec 1 11 Ak 7.ecm Lm 7 Col 23 Caf
start| | 7 35 & 2 ||| Microsoft Word N 2 S@% 100 an

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
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Question 3 (continued)

Change 2:

End of Question 3
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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.

Marks
Question 4(20 marks)

(@) Using the correct electrical standards, draw the symbol for each =~ 4
following components below.

Component Symbol

Zener diode

Electrolytic capacitor

Amplifier

Potentiometer

Question 4 continues on page 16
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Marks

Question 4 (continued)

(b)

The diagram below shows a display of two waveforms on a cathode ray
oscilloscope (CRO).

Centre lines marked in tenths 10 x 10 grid

/

=
Controls are set on the CRO as follows: sweep ps/tm
volts/cm 2 V/cm
(i) What is the frequency of the square wave? .........ccccccccccceeeeeeeennn. 1
(i)  What is the frequency of the sine wave? ..........ccccceeeeeieiivieeeiinnnns 1
(i)  What is the peak voltage of the sine wave? ...........cccccvvvvvvveriinnnnnns 1
1

(iv) What is meant bymsvoltage?

Question 4 continues on page 17
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Marks
Question 4 (continued)

(c) Refer to the circuit drawn below to answer the following questions.

() From what material would the diode be made? ............................ 1

(i) Sketch a cross-section of the junction of such a diode, labellir ~ 3
layers.

(i) The diode shown above is said to be forward biased. 1

What does biasing mean?

Question 4 continues on page 18
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Marks
Question 4 (continued)

(d) (i) Draw the symbol for the gate represented by the truth table «° 2
below:
A B Z Gate symbol
0 0 1
0 1 0
1 0 0
1 1 0
(i) Name the gate shown in the truth table above ................ccceee 1

(e) The diagram shows a Quad 2-input NAND gate.

By drawing external connections between the pins, show how a Quad 2-input
NAND gate can have:

(i) one gate connected as an INVERTER,; 2
(i) two of the remaining gates connected to form an AND gate. 2

Clearly label, on the diagram below, your drawings for part (i) and part (ii).

Vcc

4] [1] [1o] [u] o] [o] 8]
)

] (2] [3) [4] [5] [6] [7]

Gnd

End of Question 4
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Question 5(20 marks)

(@) () What is meant by the terbinary number systemn 1

(i) Convert the following binary number to decimal: 1
Binary: 111101 =T o | 4 - |

(i) Convert the following decimal number to binary: 1
Decimal: 60 BiNary: ...coooiieei e

(b) Using the diagram below, explain the difference between analog and = = '3

circuits.
Vﬂ Vﬂ
0 > 0 >

Question 5 continues on page 20
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Marks

Question 5 (continued)

(©)

(i) Using the component list given below, complete the design of a «
that could be used as a light-activated switch.

Resistors: Two 4.7@
One 120Q
One 5 K trimming potentiometer

Semiconductor devices: One 1N4001 diode
Two NPN transistor DS548
One light-dependent resistor

Relay: One 9 — 12 V relay with changeover contacts
R1 R2 R3
4.7 kQ 4.7kQ 120 Q
9V +

Question 5 continues on page 21
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Marks
Question 5 (continued)

(i) Give the function of the following components used in the ci =~ 3
diagram.

Light-dependent resistor

(d) An electronic stop-watch would probably incorporate latch circuits. De:  ~ 1
the function of a latch circuit.

(e) An alarm requires a triggering device to activate its circuit. Name ~° '~ 3
triggering device commonly used in automobile alarms. Describe hao
device works.

End of paper
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