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Get the most from this book


Everyone has to decide his or her own revision strategy, but it is essential to review your work, learn it and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. Use this book as the cornerstone of your revision and don’t hesitate to write in it: personalise your notes and check your progress by ticking off each section as you revise.


Track your progress


Use the revision planner on page iv to plan your revision, topic by topic. Make a note when you have:





•  revised and understood a topic



•  tested yourself



•  practised the exam questions and checked your answers.





You can also keep track of your revision by noting each topic heading in the book. You may find it helpful to add your own notes as you work through each topic.


Features to help you succeed
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Exam tips


Expert tips are given throughout the book to help you polish your exam technique in order to maximise your chances in the exam.
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Typical mistakes


The author identifies the typical mistakes candidates make and explains how you can avoid them.
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Key words


Clear, concise definitions of essential key terms are provided where they first appear, and in the Glossary at the back of the book.
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Now test yourself


These short, knowledge-based questions provide the first step in testing your learning. Answers are at the back of the book.
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Exam practice


Practice exam questions are provided for each topic. Use them to consolidate your revision and practise your exam skills.
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My revision planner


Section 1 Technical principles: core knowledge and understanding




1   Design and technology and our world


2   Smart materials, composites and technical textiles


3   Electronic systems and programmable components


4   Mechanical components and devices


5   Materials and their working properties


Exam practice questions





Section 2 In-depth knowledge and understanding




6   Electronic systems, programmable components and mechanical devices


7   Papers and boards


8   Natural and manufactured timber


9   Ferrous and non-ferrous metals


10 Thermosetting and thermoforming polymers


11 Natural, synthetic, blended and mixed fibres, and woven, non-woven and knitted textiles


Exam practice questions





Section 3 Core designing and making principles




12 Understanding design and technology practice


13 Understanding user needs


14 Writing a design brief and specifications


15 Investigating environmental, social and economic challenges


16 Developing ideas


17 Investigating the work of others


18 Using design strategies


19 Communicating ideas


20 Developing a prototype


21 Making decisions


Exam practice questions


Success in the examination


Sample examination questions


Glossary
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Countdown to my exams
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6–8 weeks to go





•  Start by looking at the specification — make sure you know exactly what material you need to revise and the style of the examination. Use the revision planner on pages iv and v to familiarise yourself with the topics.



•  Organise your notes, making sure you have covered everything on the specification. The revision planner will help you to group your notes into topics.



•  Work out a realistic revision plan that will allow you time for relaxation. Set aside days and times for all the subjects that you need to study, and stick to your timetable.



•  Set yourself sensible targets. Break your revision down into focused sessions of around 40 minutes, divided by breaks. These Revision Notes organise the basic facts into short, memorable sections to make revising easier.
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2–6 weeks to go





•  Read through the relevant sections of this book and refer to the exam tips, exam summaries, typical mistakes and key terms. Tick off the topics as you feel confident about them. Highlight those topics you find difficult and look at them again in detail.



•  Test your understanding of each topic by working through the ‘Now test yourself’ questions in the book. Look up the answers at www.hoddereducation.co.uk/myrevisionnotes.



•  Make a note of any problem areas as you revise, and ask your teacher to go over these in class.



•  Look at past papers. They are one of the best ways to revise and practise your exam skills. Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotes




•  Use the revision activities to try out different revision methods. For example, you can make notes using mind maps, spider diagrams or flash cards.



•  Track your progress using the revision planner and give yourself a reward when you have achieved your target.
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One week to go





•  Try to fit in at least one more timed practice of an entire past paper and seek feedback from your teacher, comparing your work closely with the mark scheme.



•  Check the revision planner to make sure you haven’t missed out any topics. Brush up on any areas of difficulty by talking them over with a friend or getting help from your teacher.



•  Attend any revision classes put on by your teacher. Remember, he or she is an expert at preparing people for examinations.
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The day before the examination





•  Flick through these Revision Notes for useful reminders, for example the exam tips, exam summaries, typical mistakes and key terms.



•  Check the time and place of your examination.



•  Make sure you have everything you need — extra pens and pencils, tissues, a watch, bottled water, sweets.



•  Allow some time to relax and have an early night to ensure you are fresh and alert for the examination.
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My exam


Component 1: Design and Technology in the 21st Century


Date: …………


Time: …………


Location: …………
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1 Technical principles: core knowledge and understanding


1 Design and technology and our world


The impact of new and emerging technologies on industry and enterprise





•  Following the industrial revolution, the use of steam to provide power led to the development of new machinery and manufacturing equipment which made products more quickly and efficiently.



•  The use of electricity to power machinery led to products being mass produced on assembly lines.



•  Modern factories increasingly use automated production. Robots are used to complete repetitive and monotonous tasks instead of humans. Productivity and product quality are improved as a result of automation.
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Market pull and technology push





•  Some products are developed from market research, which uncovers a need for a new product or a demand for an improved existing product. This is referred to as market pull.



•  Technological developments in materials, components or manufacturing methods leads to the development of new or improved products. This is called technology push. For example:







    •  many touch screen devices only exist because of the development of the material graphene


    •  the technology now exists to weave conductive threads into fabric for clothing, which when worn will interact directly with the wearer.






Consumer choice






•  Designers and manufacturers respond to customer choice by developing products that specifically meet the needs of consumers.



•  Many people will only want to buy products that include the latest technology, for example, mobile phones are replaced because products with the latest technology become available.
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Product life cycle


A product’s life cycle is a marketing strategy that looks at the four main stages a product goes though.






	
Table 1.1 The four main stages of a product’s life cycle









	Introduction

	Following an advertising campaign, the new product is introduced to the marketplace






	Growth

	Sales will grow as consumers become aware of the product and buy it






	Maturity

	Sales are at their peak with companies hoping to achieve maximum sales for the product






	Decline

	Sales begin to fall as most interested consumers now own the product or a new product has replaced it










•  The length of a product life cycle will depend on the product:







    •  classic fashion styles maintain good sales for many years, while fashion fad products become popular very quickly but decline just as quickly as new styles are introduced


    •  examples of recent fad products include loom bands and fidget spinners.





People, culture and society


Global production and its effects on people and culture





•  Developments in transport makes it easier for manufacturers to ship materials, components and products all over the world.



•  The global economy allows for materials and components to be sourced in one country, manufactured into products or part-products in another and then shipped all over the world.



•  Manufacturing costs can be reduced through automation.



•  Developments in mobile technology and the internet make it easier to communicate with people all over the world. This leads to greater competition among manufacturers, which in turn keeps prices low.



•  There are downsides to this global society which directly affect workers:







    •  importing cheap products from overseas and not buying locally-produced products can lead to job losses in our own society


    •  the use of mobile technology can make people feel isolated as the opportunities for face-to-face interaction are limited


    •  the use of automation in manufacturing leads to job losses. Fewer people are needed in factories


    •  workers overseas are often paid low wages in an effort to keep costs down and maximise profit for the manufacturer.








•  Designers need to be aware and sensitive to cultural differences. What is acceptable in one country may be offensive in another. The values, beliefs and customs of different cultures should be respected.



•  Global production is also a threat to traditional industries, skills and techniques in some developing countries.





Legislation and consumer rights





•  The Consumer Rights Act 2015 protects consumers when goods purchased or services provided are not as expected.



•  The Act also covers digital products and buying online, and covers contracts such as those issued with mobile phones.



•  The law states that all goods should be as described or seen when purchased and be fit for purpose.



•  The Act protects consumers against faulty or counterfeit goods, and poor service or problems with builders; this includes rogue traders.



•  Consumers can request a refund, repair or replacement when goods purchased do not meet certain standards:







    •  the product should function as intended


    •  the product should be of satisfactory quality


    •  the product should be as described at the time of purchase.








•  If a service provided fails to meet expectation and a full refund or replacement is not possible, then the provider is legally bound to offer some form of compensation.





Moral and ethical factors





•  A global market allows unrestricted trade. Many people grow their businesses, make a profit and improve the lives of their workers by offering regular employment and an income.



•  There is no obligation on companies to improve the lives of their workers. Some companies put profit above all else, with low wages for workers and poor working conditions.



•  Some companies follow a more ethical approach to trade. They focus on goods and services that are beneficial to consumers, they show that they are socially responsible by treating their workers fairly with acceptable rates of pay and good working conditions, and they support environmental causes.



•  Ethical traders are open and transparent about costs. It is important to them that trade is seen to be fair.



•  Some companies choose not to disclose their costs because this could reveal poor wages or working conditions if profits are revealed and considered high. This is particularly true in the textile industry.





Sustainability and the environment





•  Designers, manufacturers and consumers are increasingly aware of the negative impact new technologies and the development and disposal of products has on the environment.



•  Sustainability is about meeting today’s needs without compromising the needs of future generations.



•  It is important to look at ways of reducing our environmental impact.



•  Developments in renewable energy allow us to reduce our reliance on finite fossil fuels such as coal or oil.



•  Many plastics are difficult to recycle. New technology is being developed that will allow these plastics to be broken down more effectively and safely, allowing them to be recycled.





Production techniques and systems


Computer-aided design (CAD)





•  All aspects of developing design ideas through to 3D models can be done on the computer.



•  CAD packages allow for changes to be made or errors to be rectified.



•  CAD models allow designers and manufacturers to simulate how products will look and perform in different situations.



•  Emerging cloud-based technology allows for collaborative work – designers can share projects via the internet. This collaboration can be on a global scale, which cuts the need for travel.



•  Generative design is a design development that makes use of mathematical algorithms based on set parameters or design requirements.



•  Disadvantages of CAD include high initial set-up costs, including training employees, and the possibility of losing work through computer failure or virus.





Computer-aided manufacture (CAM)





•  CAM machinery can manufacture products and components directly from CAD drawings.



•  CAM machines are often used where high volumes of identical products of a consistent high quality are needed.



•  Initial set-up costs can be high, but they are considered more efficient in the long term as they can run for long periods without breaks.



•  Disadvantages of CAM include high set-up costs, impact on workforce with loss of employment, technological failure and on-going maintenance costs.









	Table 1.2 Types of CAM equipment







	CNC embroidery machine

	Designs can be embroidered directly onto a range of textile fabrics

Designs can be saved then repeated several times with the same high-quality finish








	Vinyl cutters

	A pattern based on a CAD drawing can be cut from a roll of self-adhesive vinyl

Letters used in signage are often cut on a vinyl cutter; the colour is determined by the vinyl








	CNC router

	A rotating router cutter follows a CAD drawing to cut a path or shape

Alternative cutting tools can alter the profile of the cut


The CAD drawing dictates the depth of the cut








	Laser cutter

	Laser cutters use a laser beam to cut through (or vaporise) material; material can also be engraved

Intricate patterns can be cut from a variety of materials. However, not all materials can be cut as some such as nylon and PVC can burn or melt








	3D printer

	3D printing (also known as additive manufacture) uses a thermoforming polymer roll or spool of filament which is heated, then extruded through a head to form a layer. The bed then moves down for the next layer to be printed

The strength of the product is determined by the inner design of the print and the material used











[image: ]


Typical mistake


When a question asks for an advantage of CAD or CAM make sure your answer is fully explained. It is not enough to state CAD and CAM are quicker, easier or faster unless they are compared to an alternative method. For example, if a designer wishes to present ideas in different colours, CAD allows this easily, whereas a hand-drawn sketch has to be drawn several times which is time consuming.
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How the critical evaluation of new and emerging technologies informs design decisions


Sustainability and environmental issues





•  Designers must take the environment into consideration when making decisions. For example:







    •  choosing materials that are more environmentally friendly


    •  manufacturing products using efficient, low-energy processes


    •  ensuring better build quality so that products last longer


    •  using less packaging, or using recycled packaging


    •  reducing transportation by using local manufacturers with locally-sourced materials


    •  using LED lights instead of filament lamps


    •  avoiding products with a short life cycle


    •  making recycling of products easier


    •  considering Fairtrade products where everyone in the supply chain is treated fairly.








•  Environmental directives (laws), which come from the European Union or organisations such as the World Energy Council, are targets for all countries to work towards to reduce energy consumption, reduce pollution and eliminate the disposal of hazardous waste into the environment. These directives also cover climate change, air pollution and the protection of wildlife.
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Social, cultural, economic and environmental responsibilities





•  Designers and manufacturers need to consider the views of consumers; demand for more environmentally-friendly products is increasing.



•  In an effort to reduce energy consumption, domestic appliances carry an energy rating: A+++ is the most efficient while G is the least. Using efficient products will also help reduce household energy bills.






Linear and circular economy







	Table 1.3 Linear and circular economy
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	In a linear economy, products are made as cheaply as possible

Resources are taken and extracted from the earth


Products are made as cheaply as possible


Products are simply disposed of when no longer needed


Many processes have a detrimental effect on the environment, wildlife and the climate
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	Aims to use as few resources as possible with parts being reused or recycled after the product is no longer needed

Extracts the maximum from the resources used by using them for as long as possible


Ease of repair for products is an important factor


Resources stay in the cycle for as long as possible, with very limited resources being disposed of












•  Manufacturers are having to reconsider the way they source, manufacture and package products.



•  Laws are in place to tackle pollution and how waste is disposed of.



•  Cradle-to-cradle production links with the circular economy – from the source of materials to a product’s rebirth as a new product there is little or no waste.



•  Cradle-to-grave production includes consideration of how the product will ultimately be disposed of.





The six Rs of sustainability


The type of questions a designer might ask that could reduce the environmental impact of a product are outlined in Table 1.4.






	
Table 1.4 The six Rs of sustainability









	Rethink

	Is there a better way of making the product that is less harmful to the environment? Can the design be simplified to make manufacturing easier?






	Recycle

	Can the product be recycled easily after it is no longer needed? Can the components and materials be separated easily? Can recycled materials be used?






	Repair

	Can this product be repaired easily if it breaks? Can the component parts be replaced easily?






	Refuse

	Consumers might not buy the product if it is not environmentally friendly. Where will it be made and what are the conditions for workers? Is the product unethical?






	Reduce

	Can the number of component parts or new materials be reduced? Can packaging be reduced? Can the manufacturing process be simplified to reduce the energy used?






	Reuse

	Can any part be reused after it is no longer needed? Could the product be reused for something else once its primary use is no longer required?








Life-cycle analysis (LCA)






•  A life-cycle analysis looks at the environmental impact of a product throughout its entire life: from the source of materials, through its useful life to final disposal and potential rebirth as a new product.



•  The following factors should be considered: source of raw materials, material processing, manufacturing, use, end of life and transportation, including energy used at various points during the product’s life cycle.







[image: ]


Typical mistake


Do not confuse life-cycle analysis with a product life cycle. Life-cycle analysis looks at the environmental impact of a product over its entire lifetime whereas the product life cycle is a marketing strategy looking at sales of products.


[image: ]





Fairtrade





•  Fairtrade sets up partnership schemes between producers, businesses and consumers.



•  Social, economic and environmental standards are set for all companies, producers and workers involved in the supply chain.



•  By giving workers a share of the profits or fairer wages, the lives of workers will be improved and it will help combat poverty.



•  Conditions for workers must be of a satisfactory standard, no one is exploited and workers’ rights are protected.



•  Consumers can be satisfied that buying products that carry the Fairtrade Mark supports disadvantaged workers and producers in developing countries.





Carbon footprint





•  Carbon footprint is a measure of the total amount of greenhouse gases produced as a result of human activity, which includes the manufacturing of products.



•  Greenhouse gases are usually measured in units of carbon dioxide (CO₂) and are said to be the cause of global warming.



•  When we use energy that comes from fossil fuels, we add to our carbon footprint – for example, heating our homes or workplaces with gas, oil or coal, transporting products or travel by car or aeroplane.



•  Designers can reduce the carbon footprint of a product by adopting more sustainable approaches to design, for example, sourcing locally produced materials to cut down the transportation of raw materials.





Ecological footprint





•  Ecological footprint is a measure of the impact human activity has on the environment.



•  We depend on the world’s natural resources and productive land to enable us to produce goods and services.



•  The products and clothes we use, the food we eat, the waste we generate and the way we live all contribute to our ecological footprint.



•  Biologically productive land is continually being cleared to sustain our lifestyles and an increasing global population.



•  Humanity’s ecological footprint is currently 1.7 Earths.



•  If we continue to use up the world’s natural resources quicker than nature can replace them, we will create an ecological deficit.






How energy is generated and stored


Energy is needed:





•  to manufacture products and power products and systems



•  to cause something to move, heat something and create light and sound



•  to process materials: extract, mould, bend, cut, drill, print and join materials.





Energy sources






	
Table 1.5 Non-renewable energy sources









	Source

	Explanation






	Coal

	Mined from the ground and burnt in power stations to generate electricity






	Oil

	Crude oil is extracted from the earth and refined into liquid fuels such as petrol. It can also generate electricity in power stations






	Gas

	Extracted through drilling and piped through the national grid to houses and factories. It can also generate electricity in power stations






	Nuclear

	Uranium ore is mined from the earth and transformed into nuclear fuel. This is used in a nuclear generator to generate heat and then converted to electricity











	Table 1.6 Renewable energy sources







	Source

	Explanation






	Wind

	A turbine extracts energy from the wind. The blades are connected to a generator which produces electricity






	Solar

	Photovoltaic (PV) panels produce electricity when exposed to sunlight






	Geothermal

	Cold water is pumped underground and heated by the Earth’s heat. It can be used to heat homes, or in power stations and converted to electricity






	Hydroelectric

	Dams house large turbines which are built to trap water. When the water is released the pressure turns the turbines which generates electricity






	Wood/ biomass

	Wood is chipped and used as fuel instead of burning coal. This can provide heat for homes or be used to generate electricity

In some biomass schemes, plants such as soy are grown to produce materials which can be processed into biofuels








	Wave

	It is possible to harness energy from waves, although it is not widely used. In the future, tidal power offers the possibility of extracting energy from the rise and fall of the tide







Issues surrounding the use of fossil fuels





•  Waste such as carbon dioxide (CO₂) and pollutants such as sulphur dioxide are emitted into the atmosphere when fossil fuels are burnt. This can cause breathing problems and contributes to global warming.



•  Fossil fuels cannot be replaced and will eventually run out.



•  Fossil fuels have high energy density – they hold a lot of chemical energy per kilogram of fuel, making them ideal for transportation. Electric cars currently cannot compete with the ease of using petrol (see Motor vehicles below).






Advantages and disadvantages of renewable energy sources






•  Renewable sources of energy are non-polluting and considered better for the environment.



•  Although biomass fuels release CO₂ as they are burned, trees are replanted, which absorb CO₂ as they grow. The process is classed as carbon neutral.



•  Initial outlay for the equipment needed is expensive. However, following installation, it produces free energy.



•  Wind and solar power depend on weather conditions. Some people find wind farms and solar panels unsightly.



•  In order to build dams used to generate hydroelectric power, valleys in rural areas are flooded. This can damage the natural habitat.



•  Geothermal energy units are expensive and reliant on the underground rocks being hot near the surface.



•  Manufacturers are investing in renewable energy and are installing equipment to recover waste energy from various processes to heat their offices. This will reduce energy bills and demonstrates a more ethical approach to manufacturing.



OEBPS/OEBPS/images/1-1.jpg
Robots are used in the production of printed circuit boards





OEBPS/OEBPS/images/tp.gif
my revision notes

WIEC EDUQAS GCSE (9-1)

DESIGN AND
TECHNOLOGY

{» HODDER
7 EDUCATION
AN HACHETTE UK COMPANY





OEBPS/OEBPS/images/ii-1.gif
MIX
Paper from

responslble sources
EMSVS?:V FSC™ C104740






OEBPS/OEBPS/images/cover.jpg
my revision notes

WIEC EDUQAS GCSE (9-1)

DESIGN AND
TECHNOLOGY

lan Fawcett
Jacqui Howells
Andy Knight
Chris Walker

G HBE

EEEEEEEEE





OEBPS/OEBPS/images/rules.jpg





OEBPS/OEBPS/images/6-2.jpg





OEBPS/OEBPS/images/6-1.jpg
LINEAR ECONOMY

n.ﬁi

TAKE MAKE ~ mmmb  DISPOSE





OEBPS/OEBPS/images/5-2.gif
Feo ahe

www.ecolabel.eu

Figure 1.4 Products, goods
and services awarded the EU
Ecolabel have met a tough set
of environmental standarde.





OEBPS/OEBPS/images/5-1.jpg
P

3D printing or
T NG iy






OEBPS/OEBPS/images/2-1.gif
bR e MATLRTE S HECUNE

Figure 1.2 The product life
cycle





