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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 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.

Tick to track your progress

Use the revision planner on pages 4 and 5 to plan your revision, topic by topic. Tick each box when you have:


	✚  revised and understood a topic


	✚  tested yourself


	✚  practised the exam questions and gone online to check your answers.




You can also keep track of your revision by ticking off 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


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.

Typical mistakes

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

Now test yourself


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

Revision activities


These activities will help you to understand each topic in an interactive way.

Exam-style questions


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

Definitions and key words


Clear, concise definitions of essential key terms are provided where they first appear.







Countdown to my exams



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 4 and 5 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.







2–6 weeks to go


	✚  Read through the relevant sections of this book and refer to the exam tips, 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 online.


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


	✚  Write or prepare planned answers to the exam practice questions provided in this book. Check your answers online at www.hoddereducation.co.uk/myrevisionnotesdownloads


	✚  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. 







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, they are an expert at preparing people for examinations.







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.


	✚  IMPORTANT: Check the time (is it morning or afternoon?) and place of your examination. Keep in touch with other students in your class.


	✚  Make sure you have everything you need for the exam – pens, highlighters and water.


	✚  Allow some time to relax and have an early night to ensure you are fresh and alert.







My exams

Date:.......................................................................................

Time: ......................................................................................

Location: ................................................................................









Assessment breakdown


This revision guide is designed to help you prepare for assessment for the NCFE Level 1/2 Technical Award in Engineering course.

The course has two assessments:


	1  externally assessed written exam


	2  non-exam assessment (NEA).




Written exam


The written exam is set and marked by NCFE and is worth 40 per cent of your Technical Award qualification.


	✚  The exam will last 1 hour and 30 minutes.


	✚  It will be worth a total of 80 marks.


	✚  You will need to answer all questions on the paper.


	✚  Your exam will take place in May/June; your teacher will tell you when you need to sit your exam.




You will be asked to answer questions on all content areas of the qualification:


	✚  Content area 1 Engineering disciplines


	✚  Content area 2 Applied science and mathematics in engineering


	✚  Content area 3 Reading engineering drawings


	✚  Content area 4 Properties, characteristics and selection of engineering materials


	✚  Content area 5 Engineering tools, equipment and machines


	✚  Content area 6 Hand-drawn engineering drawings


	✚  Content area 7 Computer-aided design (CAD) engineering drawings


	✚  Content area 8 Production planning techniques


	✚  Content area 9 Applied processing skills and techniques




Questions will be a mixture of multiple-choice, short-answer and extended-response questions.


	✚  Questions may include photographs or diagrams of engineering products, tools, equipment or techniques, and ask you to answer in relation to them.


	✚  Some questions may include real-world case studies or contexts that are relevant to the engineering sector.


	✚  You will be provided with a list of equations at the beginning of the paper and can use these to answer questions on the paper.




For multiple-choice questions you will be given four possible options and will need to select one correct response.

The final section of the exam paper will include extended-response questions worth 9 marks. These questions require a more detailed response and will be marked using levels of response. The examiner will look at the overall quality of your response and allocate one of three levels to your answer before determining your mark for the question.

Non-exam assessment (NEA)


The NEA is worth 60 per cent of your Technical Award qualification and will be worth a total of 120 marks.


	✚  You will have 18 hours to complete the NEA.


	✚  The NEA will be marked by your school or college, and those marks will be moderated by NCFE.




The NEA is a synoptic project: it will draw together all your knowledge, understanding and skills from the course, from all nine content areas, and help you to make connections between them.

You will be asked to create a portfolio of evidence in response to a brief based on a real-world engineering situation. The brief will include a series of tasks that may ask you to:


	✚  carry out research into materials, select appropriate materials, tools and machinery, and justify your choices


	✚  create hand-drawn engineering drawings


	✚  produce engineering drawings using CAD


	✚  produce a production plan


	✚  manufacture a prototype that meets the needs of the brief, using appropriate skills and techniques


	✚  evaluate your final product.




Your portfolio may include a wide range of evidence, including written reports, annotated diagrams, hand-drawn and CAD engineering drawings, digital presentations and screenshots.








1 Engineering disciplines


1.1 Engineering disciplines through projects and products

1.1.1 Engineering discipline skills

Engineering is made up of a range of different subdivisions or disciplines. These different engineering disciplines have been applied to solve problems, and have shaped the modern world through different projects and products.

An example would be the Hoover Dam in Las Vegas. This was designed and built by engineers to prevent flooding of the Colorado River and provide a constant supply of water when more people started to populate the area.

Mechanical engineering

Mechanical engineering is a field that deals with the design and development of objects or products that contain moveable component parts. Key areas of mechanical engineering include the following.

Hydraulics

These use liquid (for example, oil) to generate a force that creates a mechanical movement. You will often see hydraulics used on bulldozers or forklift trucks.


Typical mistake

In exams students often confuse hydraulics and pneumatics power. Hydraulics is the use of fluid that controls power. Pneumatics power is controlled by the use of air or gas.



Gears

Gears (see Figure 1.1) are devices that are round in shape with a set of teeth that interlock with another object to control the speed or torque in an object. Gears have many different applications, including in turbines, vehicles, drills and wind-up clocks.

[image: image]
Figure 1.1 Gears 




Torque A turning force that causes rotation



Pulleys

These consist of a round wheel (or wheels) with a groove around the outer face that allows a rope to sit in it. They are used to lift an object. Cranes, flagpoles, the rigging on sailing boats, blinds and escalators are all examples of products that use pulleys. Some examples of pulleys are shown in Figure 1.2.

[image: image]
Figure 1.2 Types of pulleys



Electrical engineering

Electrical engineering focuses on the use of electricity, how it is controlled and how it can be used in industry or the home.


	✚  A power station is a key application of electrical engineering. This is a power plant that is used to generate electrical energy to supply businesses and homes across a large geographical area. Sources of power used in a power station range from fossil fuels, such as coal and natural gas, through to nuclear. A coal-fired power station generates energy by burning the coal in a steam boiler. The steam drives a turbine and a generator, which then produces electricity.


	
✚  Two different types of electrical energy can be generated – direct and alternating current:


	1  Direct current (DC) is electrical power that flows in one direction only. It was the earliest source of electrical power, widely used in factories, and is still used today, for example in batteries that are used in a torch.


	2  Alternating current (AC) is current that allows the voltage, current or direction to change many times a second. AC is the type of current that is generated by modern-day power stations, and supplied to homes and businesses across the UK as mains electricity. Wall sockets in the home supply AC. Many home appliances, for example kettles and washing machines, use AC. Electronic devices, such as modern flat-screen TVs, use a converter to convert the mains AC into the DC they require. 









	✚  Electrical engineering is also used in the development of household appliances – electrical-powered items that are used to carry out a number of functions in the home, such as ironing, vacuuming and washing. 





Direct current (DC) Electrical power that flows in one direction only

Alternating current (AC) Current that allows the voltage, current or direction to change many times a second 



Electronic engineering

Electronic engineering is related to electrical engineering, and includes the use of circuits and component parts that are used in a range of devices.


	✚  Electronic systems have integrated circuits. The circuits include a microchip with a range of electronic components such as resistors and transistors. They are formed to make a working circuit within an electronic device.


	✚  A printed circuit board (PCB) is a board that allows electronic components to connect together using a series of conductive lines that are printed or etched on to it, to form a working circuit. PCBs are widely used in a range of electronic devices including smartphones, tablets and radios (an example is shown in Figure 1.3).




[image: image]
Figure 1.3 Printed circuit board




	
✚  Electronic systems contain three core elements:


	1  Input – an input produces an electronic signal, which in turn causes a process to occur within the circuit. An example would be pressing the switch on a lamp that will allow power through the circuit, which will turn the light bulb on. Examples of input devices in electronic circuits include light-dependent resistors, temperature sensors, switches and pressure sensors.


	2  Output receivers are the result of an initial input and process occurring. An example could be a bulb turning on, or a sound being emitted from a buzzer or speaker.


	3  A transmitter is a process control device that converts an electrical signal into another form, often a radio wave, and sends the data to another receiver device.









Integrated circuit (IC) An electronic circuit with a microchip and range of electronic components that work together

Printed circuit board (PCB) A board that allows electronic components to connect together via conductive lines etched into the board



Aerospace engineering

Aerospace engineering is a sector that is involved with the design and manufacture of aircraft, avionics and space flight. This includes:


	✚  aircraft – objects or machines that are used for flight, such as commercial or military aeroplanes and helicopters


	✚  space vehicles – machinery or equipment used to transport astronauts or objects such as satellites into space


	✚  missiles – guided projectiles that are usually self-propelled. 




Telecommunications engineering

Telecommunications engineering is when data or information is transferred over a distance using a range of different equipment or devices.


	✚  Wireless mobile technology allows the transfer of data across a network. The speed at which it can transfer information increases with each new generation of wireless technology (see Table 1.1).




Table 1.1 Wireless technology generations









	
Technology


	
Generation


	
Speed





	
3G


	
Third generation


	
Up to 7 Mbps





	
4G


	
Fourth generation


	
Up to 50 Mbps





	
5G


	
Fifth generation


	
Up to 100 Mbps








	✚  Satellite – an artificial satellite that can receive signals and retransmit them to a receiver. In telecommunications, satellites can be used to provide telephone, radio, internet and television services.


	✚  Telephone – a device that allows two or more people to communicate over a distance by transmitting their voices, which are converted to electronic signals or vibrations. Mobile or landline phones are most commonly used. However, most recent technology allows for calls via the internet and by using laptops; this is known as VoIP (Voice over Internet Protocol).


	✚  Radio – carries and transmits electromagnetic waves through a radio frequency.


	✚  Fibre optics – a set of thin fibres that contain a glass core, through which information is transmitted using light signals. The development of fibre-optic technology has led to a huge increase in data capacity.




Chemical engineering

Chemical engineering converts raw materials into everyday products, for example producing petrol from oil.


	✚  In the pharmaceuticals (medicines) industry, chemical engineers are involved in the production of drugs used to treat illness. They may design ways of ensuring drugs can be produced consistently and on a large scale, and they make sure the technologies and processes used to produce them are efficient and safe.


	✚  Fossil fuels are produced naturally and are found in the Earth. Examples are coal, oil and natural gas. Fossil fuels are generally non-renewable, having taken millions of years to form. Chemical engineers will identify the core properties of these and will look into the possible methods that could be used to replace their use, by using man-made variations such as synthetic oil.


	✚  The food and drinks industry produces food items that are fit for consumption. It covers all aspects of manufacture through the supply chain. Chemical engineers perform a range of roles to enhance food quality and extend the shelf life of foods, for example creating pesticides and fertilisers, enhancing flavours with additives and fortification, and minimising food spoilage with packaging innovations and preservation methods.


	✚  Chemical engineering plays an important role in the creation of cosmetic products that are used in the beauty industry. Chemical engineers experiment with ingredients and processes to produce innovative cosmetic products that perform a range of functions. They test products and ensure they are safe to use on the body. 
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