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Get the most from this book


Everyone has to decide their own revision strategy, but it is essential to review your work, learn key facts and test your understanding. These Revision Notes will help you to do that in a planned way, topic by topic. You can check your progress by ticking off each section as you revise.


Track your progress


Use the revision planner on pages iv to viii 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 gone online to check your answers and complete the quick quizzes.





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 authors identify the typical mistakes candidates make and explain how you can avoid them.
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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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Key words


Key words from the specification are highlighted in bold throughout the book.
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Exam practice


Practice exam questions are provided at the end of each section. Use them to consolidate your revision and practise your exam skills.
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Online


Go online to check your answers to the exam questions and try out the extra quick quizzes at www.hoddereducation.co.uk/myrevisionnotes
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Selection of materials and components


Ecological and social footprint


Using and working with electrical and mechanical systems and components
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Exam practice


Designing and Making Principles


(You should revise all of topics 13-18, but you may wish to focus on one topic only from topics 19-24, as you only need to answer exam questions on this content in relation to one material category or system.)


13 Investigation, primary and secondary data


Using primary and secondary data to understand client and/or user needs
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Deforestation
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Fair trade
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Companies


16 Design strategies


Generate imaginative and creative design ideas using a range of different design strategies


Explore and develop your own ideas
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2D and 3D drawings


Design ideas and sketches – a good way to start


System and schematic diagrams
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Exploded diagrams


Working drawings
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Computer-based tools


Modelling
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20 Timber-based materials


Selection of materials and components
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Material management


Specialist tools, equipment, techniques and processes


21 Metal-based materials


Selection of materials and components


Tolerances


Material management


Specialist tools, equipment, techniques and processes


22 Polymers
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Material management


Specialist tools and equipment, techniques and processes


23 Textile-based materials


Selection of materials and components
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Material management
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24 Electrical and mechanical systems
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Surface treatments and finishes


Exam practice


Success in the examination


Sample examination questions


Glossary


Now test yourself answers, exam practice answers and quick quizzes at www.hoddereducation.co.uk/myrevisionnotes





1 New and emerging technologies



New technologies change the way we live. They can have an impact on how we communicate, live and work, and how we manufacture and use products.


Industry





•  Before the Industrial Revolution, most people worked in farming communities, in small workshops or at home. The development of steam-powered technology meant products could be produced faster and more cheaply in factories. Many people moved to towns and cities to work in these factories.



•  Modern factories are usually large warehouses located near transport links that contain manufacturing machinery used for assembly-line production.



•  Developments in computers and processors that can control machines (computer numerically controlled or CNC machines) have led to increasing automation of repetitive tasks.



•  Robotics are now used extensively in many industries. Robot arms can perform many tasks on a production line with precision and speed, replacing human operators.
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•  Developments in communication technology have also changed where and how we work.



•  The internet and mobile technology (particularly broadband and wifi) mean we can now communicate quickly and easily with people at anytime and anywhere. We can work remotely, and with people based in different places all around the world.





Enterprise





•  Businesses and entrepreneurs look for gaps in the market and aim to develop creative new ideas, invent new products and bring them to market.



•  Innovation is often made possible by new and emerging technologies. These technologies can allow existing products or processes to be improved, or products and processes be developed in a completely new way.



•  Crowdfunding is a method of raising money for a project by getting lots of people to give small amounts of money. It has been made possible by the development of the internet and social media.



•  Many retailers now sell their products online. This is called virtual retailing.



•  Retailers also make use of virtual marketing. This uses websites, social media and email to market a product and increase brand awareness.



•  Tech co-operatives have also been made possible by new technologies. These are worker-owned businesses that provide technical support and consulting to other companies with communications and computer technology goods and services.



•  Social media and the internet have allowed people to connect directly with producers of products and have increased awareness of fair trade. The fair trade movement aims to achieve fair and improved trading conditions for producers in developing countries and to promote sustainability.





Sustainability





•  Product manufacture uses a huge number of resources. Processing raw materials and converting them into products consumes huge amounts of energy.



•  Sustainability is about meeting our own present-day needs without compromising the needs of future generations. New technologies can be used to help us manufacture products more sustainably.



•  Finite resources are those that do not renew themselves quickly. Their use is not sustainable and therefore should be limited.



•  Non-finite resources can be replenished quickly and are therefore more sustainable than finite resources.
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•  At the end of a product’s life its disposal can have an impact on the environment. Landfill can cause pollution, damage animal habitats and create noise and destruction. New technologies are helping to develop alternatives to landfill and developments in materials and recycling technology mean more products can now be recycled at the end of their life.






People





•  Designers create new products because of customer need or because of developments in technology.



•  Technology push is where new technologies or materials are developed, leading to designers developing new products that use them. The Apple iPad is an example of technology push (people didn’t know they wanted it until it was launched).



•  Market pull is where users want an existing product to be improved or redeveloped to meet their needs. Market research is carried out to identify how existing products can be improved to meet those needs. For example, BMW redeveloped the iconic Mini car of the 1950s to meet the needs of modern car users.



•  Developments in technology have caused some jobs to disappear. Automation and robotics on production lines have replaced factory workers in some cases (although new jobs have been created in designing, manufacturing, programming and maintaining machinery).



•  Some traditional job roles still exist, but new technologies have changed the way tasks are performed. For example, designers now often use CAD (computer aided design) software rather than hand-drawn designs; people use computers and email to communicate rather than typewriters and letters.





Culture





•  Culture means the values, beliefs, customs and behaviours of groups of people and societies.



•  Fashions and trends often influence the design of products. These can be influenced by different groups of people (for example, musicians, film stars or celebrities) and are often driven by the challenge to keep up with the latest technology.



•  It is important for designers to understand and respect the views and beliefs of different cultures, including those of different faiths and with different religious beliefs, when designing products.
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Society





•  Designers have a responsibility to design products that meet the needs of everyone in society. They must take into account that different groups (for example, disabled or elderly people, or different religious groups) have different needs.



•  Developments in technology have led to the emergence of products that help those with a disability to carry out everyday activities. For example, 3D printing and bio-electronics are helping to produce prosthetics to replace missing limbs and give disabled people extra functionality.



•  New technologies have also allowed designers to consider the needs of the elderly. Products include: smartphones designed specifically for the elderly with simplified interfaces, larger buttons and screens, detachable keypads, hearing aid compatibility and louder speakers.



•  Different faiths may interpret colours, symbols, shapes and ideas differently, and an awareness of these can contribute to the success of a product.
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Environment


Continuous improvement and efficient working





•  Designers can use new technologies to continually improve their products and working practices, making them more efficient and improving their performance.



•  Continuous improvement can save time and make use of fewer resources, reducing costs and environmental impact.



•  The increased efficiency of products can be positive for the environment. For example, if an electrically-powered product is made more efficient, it will use less energy and therefore put less pressure on non-finite resources. Using less material in a product can have a similarly positive impact.



•  Efficient working processes can also be beneficial for the environment. Efficient, automated production lines can produce products very quickly. Computer-controlled machines and robots are very precise, leading to fewer errors and less waste.






Pollution and global warming






•  Producing new products uses up valuable resources such as oil, metal ores and timber.



•  Converting raw materials into products uses energy, which if produced by burning fossil fuels releases pollutants including smoke, sulphur dioxide, carbon monoxide and carbon dioxide (CO2).



•  CO2 is a greenhouse gas that contributes to global warming.



•  Technology that uses alternative energy sources such as the sea, wind, sun and rivers can help to minimise the impact of products on the environment.





Production techniques and systems





•  Most production lines are now automated and make use of CNC machines that allow products to be made quickly and accurately.



•  Computer-aided design (CAD) allows designers to design and model on screen. Designs can be manipulated and adapted easily and shared from anywhere in the world.



•  Computer-aided manufacture (CAM) allows CAD designs to be produced. It is faster and more efficient than traditional manufacturing methods. Using CAM also increases precision as well as efficiency and speed.



•  Flexible manufacturing systems (FMS) organise production into cells of CNC machines, with each cell performing a different task. FMS are very flexible – they can be set up to produce new products quickly and easily.



•  Just in time (JIT) production is a production method that means materials arrive at a factory just in time for production.



•  JIT allows for lean manufacturing, which focuses on reducing waste.






How the critical evaluation of new and emerging technologies informs design decisions





•  Planned obsolescence – this is when a manufacturer designs a product to have a shorter lifespan.



•  Products become obsolete or unfashionable or just stop functioning as efficiently – this allows manufacturers to bring out a new version of the product and keep sales at a steady level.



•  This creates waste as products are thrown away and so impacts on the environment.



•  Design for maintenance – performing functions on a product to help keep it working correctly throughout its life.



•  Some products are made up of modules which can be repaired and replaced, rather than the whole product having to be replaced. Modules also allow for parts of the product (like a PC) to be upgraded.



•  Ethics – to keep prices low, companies cut costs in a variety of ways.



•  Automated factories lower workforce costs, but people are forced out of their jobs.



•  Using countries with cheap labour reduces costs, but working conditions are invariably poor.



•  The environment – manufacturing a product uses raw materials and energy which impact on the environment.



•  Designers need to consider how the product will be used, what materials will be used and the disposal of the product.



•  End of life disposal – if a product can be recycled after use, then there is less impact on the environment as less of the raw materials are needed to make new products.



•  Plastics can be sorted after they have been used using their recycle number.



•  Aluminium can be re-melted into ingots and used in other products.



•  Glass bottles are usually re-used. They can be sterilised and re-filled, which requires very little processing.



•  Glass however does not degrade so can be recycled over and over again.



•  If a product does have to go into landfill at the end of its useful life, it should be made from biodegradable materials.



•  Non-biodegradable materials take hundreds of years to break down.
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Exam tip


Make sure that you understand key terminology and can give a definition. This will help you when you attempt multiple choice-style questions.
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Typical mistake


If a question asks for a description, comparison or analysis, you will lose marks if your answer lacks depth.


[image: ]







[image: ]


Now test yourself





1  Explain the benefits of using automation in a factory.


[4 marks]



2  Explain the term ‘virtual retailing’.


[2 marks]



3  Give an example of where technology push has produced a new product.


[2 marks]



4  Why do designers need to consider the needs of everyone in society when designing a product?


[4 marks]



5  Explain the term JIT production.


[2 marks]
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2 Energy generation and storage



Electricity is our main power supply and we are very dependent upon it. You need to understand how it is supplied and stored, and what alternative fuels are available.


Fossil fuels





•  Britain relies on fossil fuels to provide energy.



•  All fuels have to be burnt to produce heat. In electricity generation, heat is used to convert water to steam, which then drives turbines connected to generators.



•  Burning fuel creates CO2 which adds to the greenhouse effect.



•  Power stations can be built anywhere to convert fossil fuels into electricity, but they need a water supply.
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•  Coal – 23 per cent of UK electricity comes from coal-fired power stations, so coal is imported from abroad as deep-pit mining has stopped in Britain.







    •  Mining and burning coal releases pollutants into the atmosphere, such as sulphur dioxide.


    •  Waste tips, stock piles and open pits look unsightly and are hazardous.


    •  The advantage of using coal is that it needs no processing before burning.








•  Natural gas – this is Britain’s main source of power for electricity production.







    •  It is used for heating and cooking and can be used directly without the need for processing. It is transported through pipelines.


    •  Methane is the main natural gas and is found deep underground.


    •  The majority of Britain’s supply comes from pipelines connected to Europe.








•  Oil – this is hardly used to produce electricity in Britain.







    •  It needs to be processed and refined from crude oil.


    •  Stocks of oil will run out before coal.








•  Although there are deposits of shale gas under Britain, it is thought that accessing these could pollute our water supplies and cause earthquakes.





Nuclear power





•  Fission is the splitting of uranium atoms to produce heat – this occurs in nuclear reactors.



•  Huge amounts of energy can be produced in this way from a small quantity of uranium.



•  The heat produced is used to heat water and convert it to steam, which is then used to power generators in the same way as with fossil fuels.



•  By 2025 the UK’s current nuclear power stations are set to have closed as they will have reached the end of their serviceable life.



•  It is expensive and potentially dangerous to dispose of power stations, as nuclear material could leak. Nuclear waste is highly hazardous and has long-lasting effects.







[image: ]


Typical mistake


Don’t confuse the definitions of renewable and non-renewable – you must be able to give correct examples.
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Renewable energy





•  Renewable energy is being looked at more favourably due to the negative environmental impact of using fossil fuels and nuclear energy.



•  Renewable energy sources provide 25 per cent of the electricity Britain uses. Very little waste is produced.
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Energy storage systems





•  Energy can be stored to be used at a later date.



•  Kinetic pumped storage – this storage method can deal with a sudden high demand for electricity. It can be used as an additional fast-acting electricity top-up system, as both nuclear and coal power stations are slow to respond.
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Typical mistake


Don’t use generic terms such as ‘battery’ without giving specific details or terminology and uses.
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    •  Figure 2.4 shows a hydroelectric dam system set across two levels. The pumped storage system releases water from the higher reservoir to the lower one through turbines which turn generators and produce electricity.


    •  As coal and nuclear power stations cannot reduce their output at low times (night-time), this energy is used at a cheaper cost to pump the water back up to the top reservoir.








•  Batteries – there are two main types: primary or single use (which get thrown away) and secondary or rechargeable.







    •  Batteries provide electrical energy away from a mains supply, so are useful in portable products.


    •  Primary batteries are alkaline and zinc-carbon and typically produce about 1.5 volts per cell.


    •  Rechargeable batteries are more expensive to buy than single-use batteries, but are cost-efficient in the long run as they don’t need to be replaced, only recharged.
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Exam tip


Understand the advantages and disadvantages of each type of energy and storage to score higher marks, so that you are able to draw comparisons and make conclusions.
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Now test yourself





1  Explain a way of producing electricity in a series of stages.


[5 marks]



2  Discuss the problems associated with the use of biomass as a renewable energy source.


[2 marks]



3  List three ways to store energy, and describe one in detail.


[3 marks]
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3 Developments in new materials



Modern materials


Modern materials are materials that have been produced through the invention or discovery of new processes. A designer will make use of these to make new and improved products.
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Smart materials


A smart material can have its properties altered by a change in external stimuli. This can be by heat, light, stress, moisture or pH.





•  Shape memory alloys (SMAs) will return to their original shape when heated.



•  Thermochromatic pigments change colour at varying temperatures.
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•  Photochromic pigments change colour depending on how much light is present.
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Typical mistake


It is easy to confuse the terms ‘modern material’ and ‘smart material’ under the pressure of the exam. Make sure you know the difference to prevent losing marks.
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Composite materials


A composite material is made up of two or more materials, and is designed to enhance the properties of the material.





•  Glass-reinforced polymer (GRP) is made from strands of glass mixed with a polyester resin. This produces a strong, mouldable material that is tough and waterproof. It is commonly used to manufacture canoes, boat hulls and ‘kit cars’.



•  Carbon-fibre reinforced plastic (CFRP) is very similar to GRP but uses carbon fibre instead of stands of glass. This makes it lightweight and very strong. It is used in the production of Formula One racing cars and expensive bicycles.
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e Several windmills are grouped together to create
awind farm.

e Coastlines, hilltops and between hills and
mountains are the best places for harvesting
wind.

Solar e Photovoltaic panels collect solar energy.
e They take up valuable space and are therefore
often placed on roofs and sides of tall buildings.
e They are most effective nearer the equator.
Tidal e The gravitational pull of the moon causes

changes in water levels [tides).

® Atidal barrier (or ‘estuary bridge’) is a long
dam built across the mouth of a river where it
meets the sea - turbines within it collect energy
from the tide as it passes through, generating
electricity.

e Adisadvantage is that rivers never empty and
mudflats can flood, ruining birds’ habitats

Hydroelectricity

e Adamis used to block a river and create a
water reserve. This is stored in a reservoir
and channelled through turbines, which turn
generators.

e Electricity can be produced very quickly.

Wave

e Energy provided by the up and down movement
of awave is either converted into mechanical
energy to move pistons or compress air to force it
through a turbine.

e This energy is difficult to collect.

Biomass

e Plants are grown to burn, or decaying plants and
animal matter are used to produce heat.

e Oilseed rape and willow are harvested as
biomass crops and can be regrown quickly.

e Some vegetable oils are treated after cooking to
use for diesel engines.

* Burning plants causes atmospheric pollution (but
is less harmful than burning fossil fuels).






OEBPS/OEBPS/images/rules.jpg





OEBPS/OEBPS/images/7-1.gif
Burn Heat water to Steam turns Turbines turn Electrical
ool - 0T mmmy U mmgy | g

Figure 2.1 Energy conversion
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Figure 1.4 Developments in technology have helped those
with a disability to carry out a range of activities
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lable 3.1 Modern materials, their properties and applications

Modern material

Properties

Graphene Graphene is a two- Very lightweight The use of graphene
dimensional layer of TSR isin development but
carbon. Itis harder than P potential applications
diamond, 300 times Flexible include solar-powered
stronger than steel and Tawali smartphones that charge
; - g ;
is currently the lightest in seconds and water
known material. Very good conductor of | filters that will produce

electricity clean water for everyone.

Metal foam Metal foam is produced | Very lightweight Soundproofing in cars
LyiiaEing gas |_n\o High compressive As a crash protection
metalwhen itisina

strength safety feature
molten state.
Porous
Excellent energy-
absorbing properties
Titanium Titanium is a relatively High strength to density | Surgical instruments and

new metal.

ratio

Excellent resistance to
corrosion

replacement body parts
such as hip joints

Liquid crystal
display (LCD)

An LCD s a laminate of
two layers of glass with a
liquid crystal core.

Opaque (when an
electrical current is
applied to the liquid
crystal core)

Flat screen televisions

Nano materials

Nano materials are very,
very small: one-billionth
of a metre in size. They
are added to other
materials to improve
their properties.

Can be coated onto glass
to make it ‘self-cleaning”

Can be added to sports
equipment to make it
lighter and stronger

Antibacterial qualities

Glass, sports equipment,
antibacterial socks

Polytetrafluorethylene | PTFE is a non-stick Non-stick Kitchen utensils and

(PTFE) coating applied to pans (these are often
surfaces to make then coated ‘Teflon’)
slippery.

Corn starch Corn starch polymers Renewable Disposable cutlery and

polymers

are made from polylactic
acid that is found in
potatoes, corn and maze.
Itis an alternative to oil-
based polymers.

Biodegradable

food packaging
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Figure 1.3 Fashions and trends can be driven by a desire to
keep up with the latest technology
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Modern material
Anodised aluminium

A coating applied
to aluminium by an
electrolytic process.

Properties

Hardens the surface of
aluminium. It can have
a dye applied to change
the appearance of the
aluminium.

Applications

Sports drinks bottles,
components for climbing
equipment and mountain
bikes

Nickel plating

A coating applied to
metal by an electrolytic
process.

Prevents corrosion and
wear of the base metal

Door handles, belt
buckles, nuts and bolts

Polymer-coated steel

A coating of a
thermoforming polymer
applied to hot metal.

Prevents corrosion and
alters the appearance of
the base metal

Tool handles
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Figure 3.1 Anodised carabiners
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Figure 1.2 New technologies have helped us to make use of more
sustainable non-finite resources
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