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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.


[image: ]







[image: ]


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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My revision planner



Core Technical Principles


  1  New and emerging technologies


Industry


Enterprise


Sustainability


People


Culture


Society


Environment


Production techniques and systems


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


  2  Energy generation and storage


Fossil fuels


Nuclear power


Renewable energy


Energy storage systems


  3  Developments in new materials


Modern materials


Smart materials


Composite materials


Technical textiles


  4  Systems approach to designing


Inputs


Processes


Outputs


  5  Mechanical devices


Different types of movement


Changing magnitude and direction of force


  6  Materials and their working properties


Papers and boards


Natural and manufactured timbers


Metals and alloys


Polymers


Textiles


Material properties


Exam practice


Specialist Technical Principles


(You will only need to answer exam questions in relation to one material category or system. You only need to revise one topic from Topics 7-9.)


  7  Timber-based materials


Selection of materials and components


Forces and stresses


Ecological and social footprint


Sources and origins


Using and working with timber-based materials


Stock forms, types and sizes


Scales of production


Specialist techniques and processes


Surface treatment and finishes


  8  Metal-based materials


Selection of materials and components


Forces and stresses


Ecological and social footprint


Sources and origins


Using and working with metal-based materials


Scales of production


Specialist techniques and processes


Surface treatment and finishes


  9  Polymers


Selection of materials and components


Forces and stresses


Ecological and social footprint


Sources and origins


Using and working with polymer materials


Stock forms, types and sizes


Scales of production


Specialist techniques and processes


Surface treatment and finishes


Exam practice


Designing and Making Principles


(You should revise all of topics 10-15, but you may wish to focus on one topic only from topics 16-18, as you only need to answer exam questions on this content in relation to one material category or system.)


10  Investigation, primary and secondary data


Using primary and secondary data to understand client and/or user needs


How to write a design brief


How to produce a design and manufacturing specification


Carrying out investigations in order to identify problems and needs


11  Environmental, social and economic challenge


Deforestation


Carbon dioxide levels and global warming


Fair trade


12  The work of others


Designers


Companies


13  Design strategies


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


Explore and develop your own ideas


14  Communication of design ideas


Freehand sketching


2D and 3D drawings


Design ideas and sketches – a good way to start


System and schematic diagrams


Annotated drawings


Exploded diagrams


Working drawings


Audio and visual recordings


Computer-based tools


Modelling


15  Prototype development


Designing and developing prototypes


16  Timber-based materials


Selection of materials and components


Tolerances


Material management


Specialist tools, equipment, techniques and processes


17  Metal-based materials


Selection of materials and components


Tolerances


Material management


Specialist tools, equipment, techniques and processes


18  Polymers


Selection of materials and components


Tolerances


Material management


Specialist tools and equipment, techniques and processes


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.







[image: ]







•  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.
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Figure 1.1 Robot arms are now used in many industries, including the
car industry
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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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Figure 1.3 Fashions and trends can be driven by a desire to
keep up with the latest technology
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Figure 1.2 New technologies have helped us to make use of more
sustainable non-finite resources





