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Get the most from this book


Welcome to your Revision Guide for the WJEC GCSE Mathematics Intermediate courses. This book will provide you with sound summaries of the knowledge and skills you will be expected to demonstrate in the exams, with additional hints and techniques on every page. Throughout the book, you will also find a wealth of additional support to ensure that you feel confident and fully prepared for your GCSE Maths Intermediate examinations.


This Revision Guide is divided into four main sections, with additional support at the back of the book. The four main sections cover the four mathematical themes that will be covered in your courses and examined: Number, Algebra, Geometry & Measures and Statistics & Probability.


Features to help you succeed


Each theme is broken down into one-page topics as shown in this example:




[image: ]


Rule


The knowledge you have learnt on your course is reduced to the key rules for this topic area. You will need to understand and remember these for your exam.


[image: ]







[image: ]


Worked example


Worked examples are provided to remind you how the rules work. Each rule is highlighted next to where it is being used.


Areas where common errors are often made are highlighted to help you avoid making similar mistakes.


[image: ]







[image: ]


Exam-style question


Exam-style questions provide real practice on the topic area, with allocated marks so you can see the level of response that is required.
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MEDIUM


Each page is given a level of difficulty so you can understand the level of challenge.
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Key terms


These are the terms and phrases you will need to remember for this topic.
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Exam tip


Hints and techniques will suggest what to remember or how to approach an exam question.
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Each theme section also includes the following:
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Pre-revision check


Each section begins with a test of questions covering each topic within that theme. This is a helpful place to start to see if there are any areas which you may need to pay particular attention to in your revision. To make it easier, we have included the page reference for each topic page next to the question.
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Exam-style question tests


There are two sets of tests made up of practice exam-style questions to help you check your progress as you go along. These can be found midway through and at the end of each theme. You will also find Answers to these tests at the back of the book.


At the end of the book, you will also find some very useful information provided by our assessment experts:
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The language used in mathematics examinations


This page explains the wording that will be used in the exam to help you understand what is being asked of you. There are also some extra hints to remind you how to best present your answers.
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Exam technique and formulae that will be given


A list of helpful advice for both before and during the exams, and confirmation of the formulae that will be provided for you in the exams.


[image: ]







[image: ]


Common areas where students make mistakes


These pages will help you to understand and avoid the common misconceptions that students sitting past exams have made, ensuring that you don’t lose important marks.
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One week to go…


Reminders and formulae for you to remember in the final days before the exam.
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Track your progress


Use the revision planner on pages v to viii to plan your revision, topic by topic. Make a note when you have:





•  worked through the pre-revision check



•  revised the topic



•  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 make your own notes as you work through each topic.





My revision planner


Number


Number: pre-revision check


Using the number system effectively


Understanding standard form


Calculating with standard form


Rounding to decimal places, significance and approximating


Limits of accuracy


Calculating with lower and upper bounds


Multiplying and dividing fractions


Applying percentage increases and decreases to amounts


Finding the percentage change from one amount to another


Reverse percentages


Repeated percentage increase/decrease


Mixed exam-style questions


Sharing in a given ratio


Working with proportional quantities


Index notation and rules of indices


Prime factorisation


Fractional indices


Mixed exam-style questions


Algebra


Algebra: pre-revision check


Working with formulae


Setting up and solving simple equations


Using brackets


Solving equations with the unknown on both sides


Solving equations with brackets


Simplifying harder expressions and expanding two brackets


Using complex formulae and changing the subject of a formula


Linear sequences


Special sequences


Quadratic sequences


nth term of a quadratic sequence


Mixed exam-style questions


Plotting graphs of linear functions


The equation of a straight line


Plotting quadratic and cubic graphs


Finding equations of straight lines


Perpendicular lines


Trial and improvement


Linear inequalities


Solving simultaneous equations by elimination and substitution


Using graphs to solve simultaneous equations


Factorising quadratics of the form x2+bx+c


Solve equations by factorising


Mixed exam-style questions


Geometry and Measures


Geometry and Measures: pre-revision check


Converting approximately between metric and imperial units


Bearings and scale drawings


Compound units and dimensions of formulae


Working with compound units


Angles and types of quadrilateral


Angles in triangles and parallel lines


Angles in a polygon


Congruent triangles and proof


Proof using similar and congruent triangles


Circle theorems


Circumference and area of circles


Pythagoras’ theorem


Mixed exam-style questions


Constructions with a pair of compasses


Loci


Translation, reflection and rotation


Enlargement


Similarity


Trigonometry


Understanding nets and 2D representation of 3D shapes


Volume and surface area of cuboids and prisms


Enlargement in two and three dimensions


Constructing plans and elevations


Mixed exam-style questions


Statistics and Probability


Statistics and Probability: pre-revision check


Using grouped frequency tables


Inter-quartile range


Pie charts


Displaying grouped data


Designing questionnaires


Scatter diagrams and using lines of best fit


Mixed exam-style questions


Single event probability


Combined events


Estimating probability


The multiplication rule


The addition rule and Venn diagram notation


Mixed exam-style questions


Exam preparation


The language used in mathematics examinations


Exam technique and formulae that will be given


Common areas where students make mistakes


One week to go …


Answers





Number: pre-revision check



Check how well you know each topic by answering these questions. If you get a question wrong, go to the page number in brackets to revise that topic.




  1  Work out







      a  1.8 × 0.01


      b  12.45 ÷ 0.1


      c  254.9 × 1000


      d  0.00487 ÷ 0.0001


(page 3)







  2  a  Write 0.00572 in standard form.


      b  Write 3.184 × 104 as an ordinary number.


(page 4)







  3  Work out







      a  (1.5 × 103) ÷ (2.8 × 10−1)


      b  (9.42 × 102) + (1.36 × 103)


(page 5)







  4  Write 16.3548 correct to







      a  1 decimal place


      b  2 decimal places


      c  3 decimal places.


(page 6)







  5  Write 0.001 5472 correct to







      a  1 significant figure


      b  2 significant figures


      c  3 significant figures.


(page 6)







  6  Write down an estimate for the value of







      a  3201


      b  0.0029


(page 6)







  7  A number is given as 8.37 correct to 2 decimal places. Write down the lower and upper bounds of this number.


(page 7)







  8  Work out







      a  [image: ]



      b  [image: ]



      c  [image: ]



      d  [image: ]



(page 9)







  9  Work out







      a  [image: ]



      b  [image: ]



(page 9)








10  a  Increase £12.50 by 4%.


      b  Decrease 550 m by 32%.


(page 10)








11  a  Work out 20 cm as a percentage of 2.5 m.


      b  A clock is bought for £72 and sold for £54. What is the percentage loss?


(page 11)








12  The average cost of a new house in Brinton has increased by 6%. The average cost is now £118 720. What was the average cost before this increase?


(page 12)








13  £20 000 is invested in a bank paying compound interest at a rate of 3.4% each year. Work out the value of this investment after 4 years.


(page 13)








14  a  Divide 280 m in the ratio 3 : 5.


      b  Alfie, Bernice and Charlie share a sum of money in the ratio 1 : 3 : 5. What fraction of the money does Charlie get?


(page 15)








15  Five identical spheres weigh a total of 1.235 kg. Find the total weight of eight of these spheres.


(page 16)








16  Write each of these as a power of 3







      a  (34 × 33) ÷ 32



      b  38 ÷ (32 × 3)


      c  (35 × 34)2



(page 17)








17  Work out the value of the following:







      a  (24 ÷ 2−3) × 2−5



      b  (109 × 10−4 ÷ 103)2



(page 17)








18  Write 1260 as a product of its prime factors.


(page 18)








19  Work out the value of the following.







      a  [image: ]



      b  [image: ]



(page 19)






Using the number system effectively


MEDIUM




[image: ]


Rules


In order for the place value of each digit to be correct:





[image: ] When multiplying by 0.1 or 0.01 or 0.001, etc. move the decimal point 1, 2 or 3 places, etc. to the LEFT. This is the same as dividing by 10 or 100 or 1000, etc. The answer will be smaller in value.



[image: ] When dividing by 0.1 or 0.01 or 0.001, etc. move the decimal point 1, 2 or 3 places, etc. to the RIGHT. This is the same as multiplying by 10 or 100 or 1000, etc. The answer will be greater in value.





[image: ]
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Worked examples





a  Work out


i   34.29 × 0.1


ii  34.29 ÷ 0.1


iii 34.29 × 1000


iv  34.29 ÷ 0.0001


Answers


[image: ]








b  Given that 52.4 × 3.75 = 196.5, work out


i   5.24 × 0.375


ii  19.65 ÷ 0.524


Answers


[image: ]





[image: ]
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Key term


Place value


[image: ]







[image: ]


Exam tip


Your answer will contain the same digits as the value in the question, e.g. 1965 in bi and 375 in bii.


[image: ]
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Exam-style questions





1  Here is an input/output machine.


[image: ]







    a  Work out the output when the input is 539 [2]



    b  Work out the input when the output is 4.58 [2]









2  Given that 119 × 0.35 = 41.65 work out:







    a  11.9 × 350 [1]



    b  0.4165 ÷ 0.035 [1]



    c  11.9 × 0.07 [2]








[image: ]


Exam tip


Use inverse operations when given the output.


[image: ]
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Look out for


Use the rules above to check that you have not placed decimal points in the wrong place.


[image: ]
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Understanding standard form


MEDIUM




[image: ]


Rules


To write a number in standard form:





[image: ] Move the decimal point a number of places so that it is immediately after the first non-zero digit and multiply by a suitable power of 10.



[image: ] If the decimal point has been moved to the left, the power of 10 will be plus the number of places moved.



[image: ] If the decimal point has been moved to the right, the power of 10 will be minus the number of places moved.





[image: ]
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Key terms


Standard form


Ordinary number


Powers


[image: ]
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Worked examples





a  Write these numbers in standard form.


i   347 000


ii  0.002 18


Answers


i   [image: ]








b  Which number has the greater value, 1.75 × 10−9 or 8.19 × 10−10?


Answer


1.75 × 10−9 = 0.000 000 001 75 (moving the decimal point 9 places to the left (reverse of [image: ]; note 9 zeros))


8.19 × 10−10 = 0.000 000 000 819 (moving the decimal point 10 places to the left (reverse of [image: ]; note 10 zeros))


0.000 000 001 75 is greater than 0.000 000 000 819





[image: ]







[image: ]


Exam tips


If the number is large, the power will be positive.


If the number is small, the power will be negative.


[image: ]
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Exam tip


Change numbers into ordinary numbers by following the rules above in reverse.


[image: ]
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Exam-style questions





1  Write these numbers in standard form.







    a  0.072 [1]



    b  238.9 × 103 [1]









2  Write these numbers as ordinary numbers.







    a  9.14 × 106 [1]



    b  5.18 × 10−4 [1]









3  Which has the greater value, 167.8 × 10−3 or 17 × 10−2? [2]








[image: ]


Look out for


Numbers that are neither an ordinary number nor a number in standard form, e.g. 238.9 × 103


[image: ]
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Exam tip


Make sure that numbers are written in the same format, standard form or as ordinary numbers, before comparing.


[image: ]
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Calculating with standard form


HIGH




[image: ]


Rules


When adding or subtracting numbers in standard form, either [image: ] make sure that the powers of 10 are the same or [image: ] change them into ordinary numbers.





[image: ] When multiplying or dividing numbers in standard form, work with the numbers and the powers of 10 separately.



[image: ] Use the rules of indices: 10n × 10m = 10n+m and 10p ÷ 10q = 10p−q.





[image: ]
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Worked examples





a  Work out


i   (2.38 × 105) + (5.37 × 103)


ii  (4.45 × 103) × (7.16 × 10−2)


giving your answers in standard form.







Answer


i   [image: ]


ii   [image: ]








b  How many times greater than 9.27 × 103 is 3.16 × 108?


Answer





Number of times is (3.16 × 108) ÷ (9.27 × 103)


[image: ]


[image: ]
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Key terms


Standard form


Ordinary number


Powers


Indices


[image: ]
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Exam tip


Give your answer in standard form if the question asks for it.


[image: ]
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Look out for


Be careful not to write:


3.16 ÷ 9.27 × 108 × 103, the powers in 10 also need to be divided.


[image: ]
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Exam-style questions





1  p = 6.32 × 104 q = 7.15 × 10−2



Work out







    a  pq [2]



    b  (p + q)2 [2]








Give your answers in standard form.








2  The diameter of a water molecule is 2.9 × 10−8 cm. One nanometre = 1 × 10−9 metres.


What is the diameter of this water molecule in nanometres? Give your answers in standard form. [2]



3  One light year = 9.461 × 1012 km.


The average distance from the Sun to Earth = 1.496 × 108


How many times greater is one light year than the average distance from the Sun to Earth?


Give your answers in standard form. [2]







[image: ]


Exam tip


Do not try to do the whole of each calculation on your calculator. Write down each stage of your working.


[image: ]
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Rounding to decimal places, significance and approximating


MEDIUM




[image: ]


Rules





[image: ] To round a number to decimal places, look at the next number after the required number of decimal places; [image: ] if it is 5 or above, increase the previous place number by 1; [image: ] if it is less than 5, do not change the previous place number.



[image: ] To round a number to significant figures, count the number of digits from the first non-zero digit, starting from the left then round as above.



[image: ] To estimate the approximate answer to a calculation, round each number to one significant figure (1 s.f.).





[image: ]
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Key terms


Decimal places


Significant figures


Approximation


Estimate


[image: ]
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Worked examples





a  Write 4.754


i   correct to 1 decimal place


ii  correct to 3 significant figures.


Answers


[image: ]








b  Write 0.01278


i   correct to 2 decimal places,


ii  correct to 2 significant figures.


Answers


[image: ]








c  Write down an estimate for the value of


i  1026


ii   0.498


Answer







    [image: ]  i   1026 ≈ 1000


          ii  0.498 ≈ 0.5





[image: ]







[image: ]


Look out for


When identifying significant figures, remember the first two 0s here are not significant; the number 1 is the first significant figure.


[image: ]
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Exam tip


The size of the number does not change.


[image: ]
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Look out for


A common mistake is to write 0.498 = 0


[image: ]
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Exam-style questions





1  The dimensions of a rectangle are 4.87 cm × 2.35 cm.


Work out the area of this rectangle.


Give your answer correct to 2 decimal places. [2]



2  The length of a piece of string is given as 12 cm correct to 2 significant figures.


Write down the least possible actual length of this piece of string. [1]



3  Find an estimate for the value of [image: ] [2]








[image: ]


Exam tip


Round each number correct to one significant figure.


[image: ]
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Limits of accuracy


HIGH




[image: ]


Rules





[image: ] Given a degree of accuracy for a number, to find a lower bound, write down the midpoint of the given number and the number with one degree of accuracy less.



[image: ] Given a degree of accuracy for a number, to find an upper bound, write down the midpoint of the given number and the number with one degree of accuracy more.





[image: ]







[image: ]


Worked examples





a  The length of a football pitch is measured as 120 yards to the nearest yard.


Write down the


i   lower bound


ii  upper bound of this length.


Answers


[image: ]


i   lower bound = 119.5 yards


ii  upper bound = 120.5 yards



b  The volume of a bottle is 85 cm3 correct to the nearest 5 cm3.


Write down the i lower bound and ii upper bound of this volume.


Answers


[image: ]


i   lower bound = 82.5 cm3


ii  upper bound = 87.5 cm3





[image: ]







[image: ]


Key terms


Upper bound


Lower bound


Degree of accuracy


[image: ]
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Exam tip


Draw a diagram to show the numbers below and above that given.


[image: ]
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Look out for


5 cm3 is the degree of accuracy, so the scale must go 5 cm3 below and 5 cm3 above.


[image: ]







[image: ]


Remember


The upper bounds are boundaries, not values that the quantity could actually equal; so do not write, 120.49… or 87.49… in i and ii.


[image: ]
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Exam-style questions





1  The dimensions of the top of a table are given as 2.3 m × 1.2 m measured correct to 1 decimal place. Write down the







    a  lower bound


    b  upper bound of these dimensions. [2]









2  Mo runs a distance of 2.5 km measured correct to the nearest 10 metres. Find the lower bound of Mo’s run. [1]




3  The distance of Milly’s house to her grandfather’s house is 190 miles measured to the nearest 10 miles. It took Milly exactly three hours to drive to her grandfather’s house. Milly says ‘my average speed was 60 mph’. Could Milly be right? Explain your answer. [3]








[image: ]


Exam tip


Remember: [image: ]


[image: ]





[image: ]






Calculating with lower and upper bounds


HIGH




[image: ]


Rules





[image: ] Use both lower bounds (or upper bounds) when finding the lower bound (or upper bound) of the sum or product of two quantities.



[image: ] When finding the lower bound of a quotient or the difference between two quantities, work out the lower bound divided by the upper bound or the lower bound minus the upper bound.



[image: ] When finding the upper bound of a quotient or the difference between two quantities, work out the upper bound divided by the lower bound or the upper bound minus the lower bound.



[image: ] The degree of accuracy of a calculation is given by rounding the upper bound to common significant figures.





[image: ]







[image: ]


Worked examples





a  The dimensions of the top of a rectangle are given as 12.0 cm × 8.0 cm measured correct to 1 decimal place.


i   Find the bounds of the perimeter.


ii  Find the bounds of the area of this rectangle.


iii Find the area to an appropriate degree of accuracy.







Answers


i   lower bound of length = 11.95 cm


upper bound of length = 12.05 cm


lower bound of width = 7.95 cm upper bound of width = 8.05 cm


lower bound of perimeter = 2 × (11.95 + 7.95) = 39.8 cm [image: ]


upper bound of perimeter = 2 × (12.05 + 8.05) = 40.2 cm [image: ]


ii  lower bound of area = 11.95 × 7.95 = 95.0025 cm2 [image: ]


upper bound of area = 12.05 × 8.05 = 97.0025 cm2 [image: ]


iii The degree of accuracy = 100 cm2 [image: ]



b  D = 28 miles correct to the nearest 2 miles. T = 15 minutes correct to the nearest minute. Work out the upper bound of S, where [image: ]



Answers


[image: ]
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