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Getting the most from this book
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This book will help you prepare for the examinations in Units A, B and C of the Higher Tier of OCR GCSE Mathematics A (J562). It covers all you need to know for the examinations. The topics from the specification are in the same order and with the same chapter numbers as the Student’s Book.


Each topic has been introduced in the same way: a reminder of definitions and techniques; a Test Yourself question, with the corresponding solution and frequently, a ‘Chief Examiner says’ tip to give further guidance and help you tackle examination questions. For each topic there is an exam question together with its solution available on a website that you can access via http://www.hodderplus.co.uk/myrevisionnotes. This is followed by further exam questions for you to attempt. The answers to all the extra questions are also on the website.


How to use this book




•  Open a page randomly and check that you can do the questions, or else use the book systematically as part of your planned revision.


•  Whether you choose to work through the topics in order or jump between topic areas, you can check on your progress using the Revision records at the front.


•  Choose a topic, read the reminders and try the Test Yourself question. If you get it right, you can go on to the next question. If not, look at where you went wrong.


•  At the end of the topic, go to the website and try the Exam question without looking at the solution. When you have understood that, do all the More Exam Practice questions. Finally, don’t forget to tick the box on your Revision record.


•  If you know that your knowledge is worse in certain topics, don’t leave these to the end of your revision programme. Put them in at the start so that you have time to return to them nearer the end of the revision period.





Remember that you are not allowed to use a calculator in Unit B. You will need a calculator in Units A and C to answer some of the questions.


Examination tips


There will be a formulae sheet on the second page of the exam paper. It contains several formulae. Make sure you know what they are.


Read the instructions carefully, both those on the front of the paper and those in each question. Here are the meanings of some of the words used:




•  Write, write down, state – little working out will be needed and no explanation is required.


•  Calculate, find – something to be worked out, with a calculator if appropriate. It is a good idea to show the steps of your working as this may earn marks even if the answer is wrong.


•  Solve – show all the steps in solving the equation.


•  Prove, show – all the steps needed, including reasons, must be shown in a logical way.


•  Deduce, hence – use a previous result to help you find the answer.


•  Draw – draw as accurately and carefully as you can.


•  Sketch – need not be accurate but should show the essential features.


•  Explain – give (a) reason(s). The number of features you need to mention can be judged by looking at the marks. One mark probably means only one reason is required.





As well as this book, there are a lot of websites that will help you revise. Go to http://www.m-a.org.uk/links/revision for a list of links.


Brian Seager, 2011


Series Editor
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1 Working with numbers
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Chief Examiner says




•  Remember that in Unit A you are allowed to use your calculator. Non-calculator skills you need will be tested in Unit B.


•  Calculators vary. The position and symbols used on the keys differ, depending on the make and model of calculator. The order in which the keys have to be pressed can also vary. Make sure you know how your calculator works. Don’t borrow a different calculator or change your calculator just before an exam. If you are unsure, ask your teacher.
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Powers and roots on your calculator


Use




•  [image: ] for squares


•  [image: ] for cubes


•  [image: ] for square roots


•  [image: ] for cube roots


•  [image: ] or [image: ] or [image: ] or [image: ] for powers


•  [image: ] or [image: ] or [image: ] or [image: ] for roots.





You may need to use the [image: ] or [image: ] or [image: ] key to use some of these functions.
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Test Yourself 1


Work out these. Where necessary, give your answer correct to 2 decimal places.





a 67




b 3.74




c
[image: ]




d
[image: ]
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Solutions


Test Yourself 1





a Key in [image: ] 279936



b Key in [image: ] 187.4161



c Key in [image: ] 1.84 (2 d.p.)



d Key in [image: ] 1.96 (2 d.p.)
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Reciprocals




•  The reciprocal of x is [image: ].


•  The reciprocal of [image: ] is [image: ].


•  Use the [image: ] or the [image: ] key.
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Test Yourself 2


Work out the reciprocal of each of these.





a 4



b [image: ]




c 0.1



d 40
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Solutions


Test Yourself 2


[image: ]





c Key in [image: ] 10



d Key in [image: ] 0.025
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Fractions on your calculator




•  To input fractions, use the [image: ] button. For example, to input 2¾, key in [image: ]
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Test Yourself 3





a Write [image: ] as a fraction in its simplest form.



b Work out 1[image: ] + ¾.
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Solutions


Test Yourself 3





a Key in [image: ]
Display = [image: ] = ¼



b Key in
[image: ]
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Order of operations




•  When doing complex calculations with a calculator, you need to use brackets. For example, to work out


     [image: ], you need to key in [image: ]



     [image: ]



•  Multiplication and division must be carried out before addition and subtraction. For example, to calculate, 3 + 4 × 5, you must work out 4 × 5 first. A calculator does this automatically – you can just key in [image: ]



     and it will do the calculation in the correct order.


•  Brackets must be worked out before multiplication and division. For example, to calculate (3 + 4) × 5, you must work out 3 + 4 first. If you key the calculation, including the brackets, into a calculator, it will do the whole calculation, in one go.
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Chief Examiner says


Remember that for every [image: ] there must be a [image: ].
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Test Yourself 4





a Work out [image: ] correct to 2 decimal places.



b Work out 4.7 × 3.2 – 1.7 × 6.1
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Solutions


Test Yourself 4





a [image: ]




b [image: ]






[image: ]
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Chief Examiner says


It is easy to press the wrong key when using a calculator. Do the calculation twice. Also, check if your answer seems sensible and find an estimate by approximating.
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Accuracy of answers


Rounding to a given number of decimal places




•  If the first digit to be rounded is 4 or less, then just ignore it. For example, 5.1246 correct to 2 decimal places is 5.12.


     [image: ]



•  If the first digit to be rounded is 5 or more, then add one to the last required digit. For example, 6.2873 correct to 2 decimal places is 6.29.


     [image: ]
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Test Yourself 5


Write each of the following numbers correct to 1 decimal place.





a 0.234



b 21.361



c 14.19



d 2.4075



e 243.95
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Solutions


Test Yourself 5





a
[image: ]




b
[image: ]




c
[image: ]




d
[image: ]




e
[image: ]
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Rounding to a given number of significant figures




•  In any number, the first digit from the left which is not 0 is the first significant figure.


•  When rounding to a given number of significant figures,







•  if the first digit to be rounded is 4 or less, the just ignore it and, if necessary, include the correct number of zeros to show the size of the number. For example, 0.213 to 1 significant figure is 0.2 and 213 to 1 significant figure is 200.


•  if the first digit to be rounded is 5 or more, add 1 to the last significant figure and, if necessary, include the correct number of zeros to show the size of the number. For example, 0.078 to 1 significant figure is 0.08 and 78 to 1 significant figure is 80.
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Chief Examiner says


The number 0.96 correct to 1 significant figure is 1, not 1.0, which has 2 significant figures. Extra zeros are used only to show the size of the number, as in 200, for example.
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Test Yourself 6


Write the following numbers correct to 1 significant figure.





a 3.658



b 0.0543



c 935.4



d 427510





[image: ]
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Solutions


Test Yourself 6





a 4



b 0.05



c 900



d 400000
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Prime numbers and factors and Writing a number as a product of its prime factors




•  Prime numbers are numbers that have only two factors, 1 and the number itself.


•  Prime factors are factors that are also prime numbers.


•  You need to be able to write numbers as the product of their prime factors. For example, 12 = 2 × 2 × 3 = 22 × 3.


•  There are different methods of finding the product of the prime factors. Use whichever method you prefer.
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Test Yourself 7





a Write down all the prime numbers between 40 and 50.



b Write 48 as the product of its prime factors.
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Solutions


Test Yourself 7





a 41, 43, 47



b Method 1
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Highest common factors and lowest common multiples


HIghest common factor (HCF)




•  The HCF of a set of numbers is the largest number that will divide into each of the numbers.


•  To find the HCF, write each number as the product of its prime factors and choose the factors that are common to all the given numbers.
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Test Yourself 8


Find the HCF of 120, 36 and 84.


[image: ]











[image: ]






Solutions


Test Yourself 8


120 = 2 × 2 × 2 × 3 × 5 = 23 × 3 × 5


36 = 2 × 2 × 3 × 3 = 22 × 32


84 = 2 × 2 × 3 × 7 = 22 × 3 × 7


HCF is 22 × 3 = 12


[image: ]


[image: ]











[image: ]






Chief Examiner says


Check that 12 divides into 120, 36 and 84.


[image: ]








Lowest common mulitple (LCM)




•  The LCM of a set of numbers is the smallest number that can be divided exactly by all the numbers. For example, the LCM of 8 and 6 is 24.


•  To find the LCM, write each number as the product of its prime factors and choose the largest power of each prime that appears in the lists.
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Test Yourself 9


Find the LCM of 120, 36 and 84.


[image: ]
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Solutions


Test Yourself 9


120 = 2 × 2 × 2 × 3 × 5 = 23 × 3 × 5


36 = 2 × 2 × 3 × 3 = 22 × 32


84 = 2 × 2 × 3 × 7 = 22 × 3 × 7


LCM is 23 × 32 × 5 × 7 = 2520 [image: ]


[image: ]
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Chief Examiner says


Check that 120, 36 and 84 all divide into 2520.


[image: ]








Multiplying and dividing by negative numbers




•  When multiplying and dividing positive and negative numbers, use these rules:







•  + × + = +


•  + × − = −


•  − × + = −


•  − × − = +


•  + ÷ + = +


•  + ÷ − = −


•  − ÷ + = −


•  − ÷ − = +







•  Combine the numbers and signs separately.


•  To input negative numbers on a calculator, use [image: ]
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Chief Examiner says


To input −5 on some older calculators you need to input [image: ] rather than [image: ]. Make sure you know which is needed on your calculator.
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Test Yourself 10





a Work out these without your calculator.


   i −4 × 3


   ii −12 ÷ −6








b Use your calculator to work out these.


   i 2 × (−5)


   ii −3 ÷ −3
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Solutions


Test Yourself 10





a i
[image: ]



   ii
[image: ]









b i Key in
   [image: ]



   ii Key in
   [image: ]
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2 Algebra
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Expanding brackets and Collecting like terms




•  When expanding brackets, multiply every term within the brackets by the term immediately in front of the bracket.


•  Like terms can be added and subtracted.
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Test Yourself 1





a Expand 3x(x − 2).



b Expand and simplify 3(2a + 3b) − 2(a − 2b).





[image: ]











[image: ]






Solutions


Test Yourself 1





a 3x2 − 6x




b 6a + 9b - 2a + 4b = 4a + 13b [image: ]






[image: ]








Factorising




•  Look for every number and letter that is common to every term and write these outside the bracket.


•  Write the terms in the bracket needed to give the original expression.
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Test Yourself 2


Factorise the following.





a 3a + 6



b 2x2 − 3xy




c 4a − 8ac + 16a2b






[image: ]











[image: ]






Solutions


Test Yourself 2





a 3(a + 2)



b x(2x − 3y)



c 4a(1 − 2c + 4ab)





[image: ]


[image: ]
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Chief Examiner says


Always try to take out as big a factor as possible. In part c) 2 is a common factor, 4 is a common factor, and a is a common factor. The biggest common factor is 4a.
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Index notation




•  You can use index notation in algebra.


•  x × x × x × x = x4









[image: ]






Test Yourself 3


Write these using index notation.





a b × b × b




b x × x × y × y × y




c 2x × 3x






[image: ]
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Solutions


Test Yourself 3





a b3




b x2y3




c 6x2 [image: ]
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[image: ]


3 Statistical diagrams
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Drawing and interpreting pie charts




•  To draw a pie chart,







•  first calculate the angle that represents one observation by dividing 360o by the total frequency


•  then multiply this amount by the frequency for each group.
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Test Yourself 1


Class 10h had a choice of four events for their activity day.


The table shows the number who chose each activity.






	Activity

	Frequency






	Ice skating

	6






	Paint balling

	8






	Horse riding

	5






	Theme park

	11






	Total

	30










a Draw a pie chart to show this information.



b Look at the pie chart you have drawn.
If you were told the number of students choosing horse riding was 20, what would have been the total number of students?
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Solutions


Test Yourself 1





a 360° ÷ 30 = 12°, so one student is represented by 12°.
Calculate the angle for each sector.









	Activity

	Frequency






	Ice skating

	6 × 12 = 72°






	Paint balling

	8 × 12 = 96°






	Horse riding

	5 × 12 = 60°






	Theme park

	11 × 12 = 132°






	Total

	360°







[image: ]





b 60° represents 20 students.
[image: ]
so the total number of students = 20 × 6 = 120
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