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Useful Web Sites Listed below are some useful websites to assist in the revision of subjects. There is also space for you to make a note of any websites that you use or have been suggested by your school.



Number



School suggestions/favourites



http://www.bbc.co.uk/schools/gcsebitesize/maths/numberf/ http://www.bbc.co.uk/schools/gcsebitesize/maths/numberih/ http://www.s-cool.co.uk/topic_index.asp?subject_id=15&d=0 http://www.mathsrevision.net/gcse/index.php http://www.gcseguide.co.uk/number.htm http://www.gcse.com/maths/ http://www.easymaths.com/number_main.htm







Algebra







http://www.bbc.co.uk/schools/gcsebitesize/maths/algebrafi/ http://www.bbc.co.uk/schools/gcsebitesize/maths/algebrah/ http://www.s-cool.co.uk/topic_index.asp?subject_id=15&d=0 http://www.mathsrevision.net/gcse/index.php http://www.gcseguide.co.uk/algebra.htm http://www.gcse.com/maths/ http://www.easymaths.com/algebra_main.htm











Shape, Space and Measures







http://www.bbc.co.uk/schools/gcsebitesize/maths/shape/ http://www.bbc.co.uk/schools/gcsebitesize/maths/shapeih/ http://www.s-cool.co.uk/topic_index.asp?subject_id=15&d=0 http://www.mathsrevision.net/gcse/index.php http://www.gcseguide.co.uk/shape_and_space.htm http://www.gcse.com/maths/ http://www.easymaths.com/shape_main.htm











Handling Data







http://www.bbc.co.uk/schools/gcsebitesize/maths/datahandlingih/ http://www.bbc.co.uk/schools/gcsebitesize/maths/datahandlingh/ http://www.s-cool.co.uk/topic_index.asp?subject_id=15&d=0 http://www.mathsrevision.net/gcse/index.php http://www.gcse.com/maths/ http://www.easymaths.com/stats_main.htm
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How To Use This Booklet Welcome to the Salford CLCnet guide to GCSE Maths revision. This guide is designed to help you do as well as you can in your GCSE Maths. It doesn’t matter which examination board or tier you are revising for – the way the guide is laid out will help you to cover the material you need to revise. If possible, you should use this guide with help from your Maths teacher or tutor. If you are revising for GCSE Maths without the support of a teacher, though, the guide should still be useful. Just follow the instructions as you go along and the way it works will soon be clear to you.



Contents and easy reference. Over the page you will find the contents section which is also important in showing you and your teacher how you are progressing with your revision. In the tables on these pages you can see how the whole guide is laid out. The pages and topics are on the left. On the right are the grades at which there are questions to do. So, for example, there is a smiley face below the grades G, F, E, D and C for the topic ‘Fractions’ in Number. This means that there are questions at those 5 grades for this topic.



How to use the contents pages. When you have completed the questions in the guide, and you are happy that you know how they work, you can come back to this contents section and record that you have covered the question. Do this by ticking the smiley face for the question. The example below shows that someone has covered the G and F grades of the ‘Negative numbers’ topic, with just the E and D grade questions left to do:



Equivalent Grade 



G F E D C B A A*



Page 



Topic Title 



20-23 



4. Negative numbers 



J ¸ J J ¸ 



24-28 



5. Fractions 



J J J J J



J



By completing this, you and your teacher will quickly see how much progress you are making and on what subject areas you should be concentrating.
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Contents Number



Section 1



Equivalent Grade 



G F E D C B A A*



Page 



Topic Title 



8-11 



1. 



12-14 



2. Types of number 



J J 



15-19 



3. Rounding, estimating and bounds 



J J J J J J J J



20-23 



4. Negative numbers 



J J J J



24-28 



5. Fractions 



J J J J J



29-32 



6. Decimals 



J J J



33-37 



7. Percentages 



J J J J J J



38-40 



8. Long multiplication and division 



J J J J J



41-45 



9. Ratio and proportion 



J J J J J J J 



46-49 



10. Powers and standard index form 







50-51 



11. Surds 



Place value 







J J J J J



J J J J J J J







J J



Algebra



Section 2 Page 



54-57 58-61 62-64 65-67 68-72 73-76 77-83 84-86 87-89 90-93 94-99 100-103 







G F E D 12. Basic algebra J J J 13. Solving equations J J J J 14. Forming and solving equations from written information J 15. Trial and improvement 16. Formulae J J J 17. Sequences J J J J 18. Graphs J J J 19. Simultaneous equations 20. Quadratic equations 21. Inequalities J 22. Equations and graphs 23. Functions Topic Title 



Equivalent Grade 



GCSE Revision 2006/7 - Mathematics 



C J J J J J J J J J J 



B J J J 



A A* J J J J J



J J J J J J J J J
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Contents Shape, Space and Measures



Section 3



Equivalent Grade 



G F E D C B A A*



Page 



Topic Title 



106-111 



24. Angles 



J J J J J J 



112-121 



25. 2D and 3D shapes 



J J J J 



122-125 



26. Measures 



J J J 



126-131 



27. Length, area and volume 



J J J J J J 



132-135 



28. Symmetry 



J J J



136-145 



29. Transformations 



J J J J J J J 



146-150 



30. Loci 







151-155 



31. Pythagoras’ Theorem and Trigonometry 







156-159 



32. Vectors 







J J J



160-163 



33. Circle theorems 







J J 



J J J J J J J J



Data Handling



Section 4 Topic Title 



166-169 



34. Tallying, collecting and grouping data 



J J J



170-179 



35. Averages and measures of spread 



J J J J J J



180-182 



36. Line graphs and pictograms 



J J



183-186 



37. Pie charts and frequency diagrams 







187-195 



38. Scatter diagrams and cumulative frequency diagrams 







196-201 



39. Bar charts and histograms 



J J J 



202-205 



40. Questionnaires 







206-208 



41. Sampling 







209-217 



42. Probability 



J J J J J J J J
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Equivalent Grade 



G F E D C B A A*



Page 



J 



J J J J J J J
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Section 1



Number



Page Topic Title



This section of the Salford GCSE Maths Revision



8-11 



1. 



Place value



Package deals with Number.



12-14 



2. 



Types of number



This is how to get the most



15-19 



3. 



Rounding, estimating and bounds



20-23 



4. 



Negative numbers



24-28 



5. 



Fractions



29-32 



6. 



Decimals



33-37 



7. 



Percentages



38-40 



8. 



Long multiplication and division



41-45 



9. 



Ratio and proportion



46-49 



10. Powers and standard index form



50-51 



11. Surds



out of it: 1 Start with any topic within the section – for example, if you feel comfortable with Percentages, start with Topic 7 on page 33. 2 Next, choose a grade that you are confident working at. 3 Complete each question at this grade and write your answers in the answer column on the right-hand side of the page. 4 Mark your answers using the page of answers at the end of the topic. 5 If you answered all the questions correctly, go to the topic’s smiley face on pages 4/5 and colour it in to



Revision Websites http://www.bbc.co.uk/schools/gcsebitesize/maths/numberf/ http://www.bbc.co.uk/schools/gcsebitesize/maths/numberih/ http://www.s-cool.co.uk/topic_index.asp?subject_id=15&d=0 http://www.mathsrevision.net/gcse/index.php



show your progress. Well done! Now you are ready to move onto a higher grade, or your next topic. 6 If you answered any questions incorrectly, visit one of the websites



http://www.gcseguide.co.uk/number.htm



listed left and revise the topic(s)



http://www.gcse.com/maths/



you are stuck on. When you feel



http://www.easymaths.com/number_main.htm



confident, answer these questions



Add your favourite websites and school software here.



again. When you answer all the questions correctly, go to the topic’s smiley face on pages 4/5 and colour it in to show your progress. Well done! Now you are ready to move onto a higher grade, or your next topic.
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Number



1. Place Value Grade



G F E D



Grade achieved



• Write numbers using figures and words (up to tens of thousands) • Write money using £’s • Understand place value in numbers (up to tens of thousands) • Order postive whole numbers (up to tens of thousands)



• Understand the effect of and be able to multiply and divide by 



10, 100 and 1 000 (no decimals)



• Write numbers using figures and words (up to millions) • Understand place value in numbers (up to millions) • Order positive whole numbers (up to millions) • Order decimals up to and including two decimal places



• Order decimals up to and including three decimal places • Understand the effect of and be able to multiply and divide by 



10, 100 and 1 000 (decimal answers)



• Multiply decimal numbers accurately (one decimal place multiplied by 



2 decimal places), checking the answer using estimation



• Make sure you are able to meet ALL the objectives at lower grades



C B



• Understand the effects upon the place value of an answer when a sum is 



multiplied or divided by a power of 10



• Make sure you are able to meet ALL the objectives at lower grades



A A* 



Learning Objective



• Make sure you are able to meet ALL the objectives at lower grades



• Make sure you are able to meet ALL the objectives at lower grades
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1. Place Value



Grade G



Grade G



• Write numbers using figures and words (up to tens of thousands) 1. (a) Write these words as numbers:



1. 







(i) Eight hundred and sixty



(a) (i)







(ii) Five thousand and ninety-seven







(ii)







(iii) Forty-one thousand, two hundred and three 







(iii)







(Total 3 marks)



(b) Write these numbers as words:







(i) 308







(ii) 6 489 







(iii) 75 631 



(b) (i)



(Total 3 marks)







(ii)







(iii)



answers



Number 



• Write money using pound signs. 2. Peter had three thousand and forty-two pounds. Martha had six pounds and five pence. 



2. Peter £











Write down, in figures, how much money Peter and Martha each had. 



(Total 2 marks)



Martha £



• Understand place value in numbers (up to tens of thousands) 3. 64 972 teenagers watched a concert.



3. 







(a) Write down the value of the 6 



(a)







(b) Write down the value of the 9 



(Total 2 marks)



(b)



• Order positive whole numbers (up to tens of thousands) 4. 



4. Write these numbers in order of size. Start with the smallest number. 



76; 65; 7 121; 842; 37; 10 402; 9; 59; 25 310; 623 



(2 marks)



Grade F



Grade F • Understand the effect of and be able to multiply and divide by 



10, 100 and 1 000 (no decimals) 



1. 



1. Work out the following:



(a)







(a) 12 students had 10 books each. Write down the total number of books.







(b) Jerry ordered 43 bags of balloons. Each bag contained 100 balloons.







(b)



Write down the total number of balloons.



(c) A company bought 96 boxes of blank CDs. Each box contained 1 000 blank CDs.







(c)



Write down the total of CDs.







(d) Ambrin had 60 sweets to share among 10 friends. How many sweets did they each receive?



(d)







(e) 7 800 divided by 100 



(e)







(f) 975 000 divided by 1 000 



(Total 6 marks)



(f)



• Write numbers using figures and words (up to millions) 2. (a) Write these words as numbers:



2.







(i) Fourteen thousand and sixty-nine



(a) (i)







(ii) Two hundred and eighty thousand, seven hundred and three







(ii)







(iii) Six hundred and four thousand, nine hundred and twenty-five 







(iiI)







(Total 3 marks)



(b) Write these numbers as words:







(i) 11 492







(ii) 25 600 







(iii) 370 000 
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(b) (i) 



(ii)







(iii)



(Total 3 marks)
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Number



Grade F



Grade F



• Understand place value in numbers (up to millions) 3. 468 972 football supporters watched a match.



3. 







(a) Write down the value of the 4



(a)







(b) Write down the value of the 8 



(Total 2 marks) 



(b)



• Order positive whole numbers (up to millions) 4. Write these numbers in order of size. Start with the smallest number. 



4. 



4 200; 901 000; 362; 398 006; 900 123; 420; 398 000; 400 



(2 marks)



answers



1. Place Value 



• Order decimals up to and including two decimal places 5. 0.7; 0.01; 0.15; 0.9; 0.64; 0.2 



(2 marks) 



5. Grade E



Grade E • Order decimals up to and including three decimal places 1. Write these decimal numbers in order of size. Start with the smallest number first. 



0.5; 0.45; 0.056; 0.54; 0.504 



1. (1 mark)



• Understand the effect of and be able to multiply and divide by 10; 100 and 1 000 2. Calculate the following:



2. 







(a) 6.91 × 10



(a)







(b) 4.736 × 100



(b)







(c) 9.8425 × 1000



(c)







(d) 5.8 divided by 10



(d)







(e) 71.5 divided by 100



(e)







(f) 94.6 divided by 1 000 



(Total 6 marks)



(f)



• Multiply decimal numbers accurately (one decimal place multiplied by 







2 decimal places), checking the answer using estimation. 



3. (i) Estimate the answer to 2.34 × 3.6



3. (i)















(ii) Work out the actual value of 2.34 × 3.6 Use your estimate in part (i) to check your answer in part (ii) 



(Total 3 marks)



(ii)







Grade C



Grade C



• Understand the effects upon the place value of an answer when a sum is 











multiplied or divided by a power of 10. 



1. Using the information that 87 × 123 = 10 701 write down the value of



1. 







(i) 8.7 × 12.3







(i)







(ii) 0.87 × 123 000 







(ii)







(iii) 10.701 ÷ 8.7 







(iii)



10
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(Total 3 marks)



CLCnet



Number 



1. Place Value - Answers



Grade G



Grade E



1. (a) (i) 860



1. 0.056; 0.45; 0.5; 0.504; 0.54







(ii) 5 097



2. (a) 69.1







(iii) 41 203







(b) 473.6







(c) 9 842.5







(b) (i) Three hundred and eight







(ii) Six thousand, four hundred and eighty-nine







(d) 0.58







(iii) Seventy-five thousand, six hundred and thirty-one







(e) 0.715







(f) 0.0946



2. Peter has £3 042.00 



3. (i) 2 × 4 = 8



Martha has £6.05



3. (a) 60 000 



(b) 900



Grade F







(c) 96 × 1000 = 96 000







(d) 60 divided by 10 = 6







(e) 7 800 divided by 100 = 78







(f) 975 000 divided by 1 000 = 975







(ii) 2.34 × 3.6 = 8.424







Any method of multiplication, eg. traditional 2.34 × 3.60 14040 70200 8.4240



TIP: There are 4 decimal places in the question, so there will be



1. (a) 12 × 10 = 120 (b) 43 × 100 = 4 300



(2.34 is rounded down to 2 and 3.6 is rounded up to 4)







4. 9; 37; 59; 65; 76; 623; 842; 7 121; 10 402; 25 310











4 decimal places in the answer.



Grade C 1. (i) 107.01 



(87 and 123 are ÷ by 10, so answer = 10 701 divided by 100)







(ii) 107 010



2 (a) (i) 14 069







(87 is ÷ by 100 and 123 × by 1 000, so answer = 10 701 × 10)







(ii) 280 703







(iii) 1.23







(iii) 604 925







(10 701 is ÷ by 1 000 and 87 ÷ by 10, so answer = 123 ÷ by 100)







(b) (i) Eleven thousand, four hundred and ninety-two







(ii) Twenty-five thousand, six hundred







(iii) Three hundred and seventy thousand



3 (a) 400 000 



(b) 8 000



4. 362; 400; 420; 4 200; 398 000; 398 006; 900 123; 901 000 5. 0.01; 0.15; 0.2; 0.64; 0.7; 0.9
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Number



2. Types of Number



Grade



Learning Objective



Grade achieved



• Recognise odd and even, square roots, cube and primes 



G



from a list of numbers, less than 100



• Recognise factors and multiples from a list of numbers, less than 100 • Know and use tests of divisibility for 2, 3, 5 and 10



F



• Know how to find squares, square roots, cubes and primes



E



• Make sure you are able to meet ALL the objectives at lower grades



D



• Make sure you are able to meet ALL the objectives at lower grades



• Use powers to write down numbers as products of their prime factors



C



• Find the Highest Common Factor (HCF) and Lowest Common Multiple (LCM) 



12



of two numbers



B



• Make sure you are able to meet ALL the objectives at lower grades



A



• Make sure you are able to meet ALL the objectives at lower grades



A*



• Make sure you are able to meet ALL the objectives at lower grades
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2. Types of Number



Grade G



Grade G



• Recognise odd and even numbers, square roots, cube and prime numbers 











from a list of numbers smaller than 100.



• Recognise factors and multiples from a list of numbers smaller than 100 1. 



1. Below is a list of numbers. 



5 6 15 21 27 36 33 50 56







From the list, write down







(a) the odd numbers







(b) a square number and its square root



(b)







(c) a cube number 



(c)







(d) a prime number



(d)







(e) two numbers that are factors of 60



(e)







(f) two multiples of 7 



(a)



(Total 7 marks)



answers



Number 



(f) 



• Know and use tests of divisibility for 2, 3, 5 and 10 2. Here is a list of numbers. 



14 30 18 55 17 15 9 40







(a) Write down all the numbers that:



2.



(a)







(i) 3 will divide into exactly 



(2 marks)







(i)











(ii) 5 will divide into exactly 



(2 marks)







(ii)







(b) Fill in the gaps in these sentences:



(b)







(i) “10 divides exactly into all whole numbers that end with a ….” 



(1 mark)







(i)







(ii) “2 divides into all ………… numbers.” 



(1 mark)







(ii)



Grade F



Grade F



• Know how to find squares, square roots, cubes and primes 1. (a) List all the prime numbers between 13 and 30 



(2 marks)



(a)







(b) List all the square numbers between 3 and 30 



(2 marks)



(b)







(c) Write down the square roots of the square numbers in (b) 



(2 marks)



(c)







(d) Work out the cube of 5 



(1 mark)



(d)



Grade C



Grade C



• Use powers to write numbers as products of their prime factors • Find the Highest Common Factor (HCF) and Lowest Common Multiple (LCM) of two numbers 1. The number 196 can be written as a product of its prime factors 



196 = 2 × 7







(a) Express the following numbers as products of their prime factors.



2







(i) 72







(ii) 96 



1. 



2







(b) Find the Highest Common Factor of 72 and 96. 







(c) Work out the Lowest Common Multiple of 72 and 96. 



CLCnet 



(a) (4 marks)







(i)







(ii)



(1 mark)



(b) 



(2 marks)



(c) 
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2. Types of Number - Answers 



Number



Grade G



Grade C



1. (a) 5; 15; 21; 27; 33



1. (a) (i) 23 × 32 or 2 × 2 × 2 × 3 × 3







(b) 36; 6



Divide by smallest prime factor until you reach 1







(c) 27











(d) 5







÷ 2 = 18







(e) 5; 6; 15 (any 2)







÷2 = 9







(f) 21; 56







÷3 = 3







÷3 = 1



72 ÷ 2 = 36



2. (a) (i) 30; 18; 15; 9







There are three lots of 2 and 2 lots of 3 therefore the















answer = 23 × 32







(b) (i) 0 or zero or nought







(ii) 30; 55; 15; 40



(ii) even 







(ii) 25 × 3 or 2 × 2 × 2 × 2 × 2 × 3



96 ÷ 2 = 48







÷ 2 = 24



Grade F







÷ 2 = 12



1. (a) 17; 19; 23; 29







÷2 =6







(b) 4; 9; 16; 25







÷2=3







(c) 2; 3; 4; 5







÷3 =1







(d) 5 × 5 = 25 × 5 = 125







There are five lots of 2 and one 3 therefore the answer







= 25 × 3







(b) 24







Find factor pairs for 96 and 72. The highest factor in







both is the HCF.







96 (1, 96) (2, 48) (3, 32) (4, 24) (6, 16) (8, 12)







72 (1, 72) (2, 36) (3, 24)







14



(c) 288







96 192 288







72 144 216 288







(LCM: go through the times tables for 92 and 72 and







the first shared number is the LCM)
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Number



3. Rounding, Estimating and Bounds



Grade



Learning Objective



G



• Round numbers to the nearest whole number 10, 100 and 1 000



F



• Use estimating to the nearest 10 and 100 to solve word problems



E



• Round to a given number of significant figures (whole numbers)



D



Grade achieved



• Round to a given number of significant figures (decimals)



• Use a calculator efficiently



C



• Round answers to an appropriate degree of accuracy • Recognise the upper and lower bounds of rounded numbers (nearest integer) • Use rounding methods to make estimates for simple calculations



B



• Calculate upper and lower bounds (involving addition or subtraction)



• Recognise the upper and lower bounds of rounded numbers (decimals)



A A*



• Calculate the upper and lower bounds (involving multiplication or division) • Select and justify appropriate degrees of accuracy for answers to problems



• Select and justify appropriate degrees of accuracy for answers to problems 



involving compound measures



• Calculate the upper and lower bounds of formulae by using substitution
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Number



Grade G



Grade G



• Round numbers to the nearest whole number 10, 100 and 1 000 1. (a) 5 738 people watched a rock concert. Round 5 738 to the nearest:



1. 







(i) 10



(a) (i)







(ii) 100







(ii)







(iii) 1 000







(iii)







(b) Round 5 738.6 to the nearest whole number. 



(Total 4 marks)



Grade F



(b) Grade F



• Use estimating to the nearest 10 and 100 to solve word problems 1. Mr Williams is organising a trip to Euro Disney. 570 pupils are going on the trip. 



The pupils will travel by coach. Each coach carries 48 pupils.







(a) Work out an estimate of the number of coaches Mr Williams needs to book. 







(b) Each pupil has to pay a deposit of £8.00 for the trip.







485 pupils have paid the deposit so far.







Work out an estimate of the amount of money paid so far. 



answers



3. Rounding, Estimating and Bounds 



1. (2 marks)



(a) 



(2 marks)



(b) 



Grade E



Grade E



• Round to a given number of significant figures (whole numbers) 1. 5 748 people watched a surfing competition in Newquay. Round 5 748 to:



1. 







(a) 3 significant figures



(a) 







(b) 2 significant figures



(b) 







(c) 1 significant figure 



(Total 3 marks)



Grade D



(c) Grade D



• Round to a given number of significant figures (decimals) 1. (a) Work out the value of 3.9² - √75 



Write down all the numbers on your calculator display. 



1. (2 marks)



(b) Write your answer to part (a) to:



(a) (b) 







(i) 3 significant figures







(i)







(ii) 2 significant figures







(ii)







(iii) 1 significant figure 







(iii)



16
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(3 marks)



CLCnet



3. Rounding, Estimating and Bounds



Grade C



Grade C



• Use a calculator efficiently • Round answers to an appropriate degree of accuracy 1. Use your calculator to evaluate 36.2 × 14.6 22.4 – 12.9



1. 







(a) Write down all the figures on your calculator display 







(b) Write your answer to part (a) to an appropriate degree of accuracy. 



(2 marks)



(a) 



(1 mark)



(b) 



• Recognise the upper and lower bounds of rounded numbers (nearest integer) 2. A sports commentator reported that 25 000 people attended a snowboarding competition.



2. 







The number of people had been rounded to the nearest 1 000.











(a) Write down the least possible number of people in the audience.



(a) 







(b) Write down the greatest possible number of people in the audience. 



(Total 2 marks)



answers



Number 



(b) 



• Use rounding methods to make estimates for simple calculations 3. Juana walks 17 000 steps every day, on average.



3. 







She walks approximately 1 mile every 3 500 steps.











Work out an estimate for the average number of miles that Juana walks in one year. (3 marks)







Grade B



Grade B



• Calculate upper and lower bounds (involving addition or subtraction) 1. The maximum temperature in Salford last year was 25˚C to the nearest ˚C ,



1.







and the minimum temperature was 7˚C to the nearest ˚C.











Calculate the range of temperatures. 



CLCnet 



(3 marks)
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Number



Grade A



Grade A



• Recognise the upper and lower bounds of rounded numbers (decimals) 1. x = 5.49 × 12.28 6.8



1. 







5.49 and 12.28 are correct to 2 decimal places.







6.8 is correct to 1 decimal place.







Which of the following calculations gives the lower bound for x and which gives







the upper bound for x? Write down the letters. 







A



5.485 × 12.285 6.8







D



5.485 × 12.275 6.75



B E



(2 marks)



5.49 × 12.28 6.8



C



5.495 × 12.285 6.75



5.495 × 12.285 6.85



F



5.485 × 12.275 6.85







answers



3. Rounding, Estimating and Bounds 



• Calculate upper and lower bounds (involving multiplication or division) • Select and justify appropriate degrees of accuracy for answers to problems 2. The area of a rectangle, correct to 2 significant figures, is 460 cm².



2. 







The length of the rectangle, correct to 2 significant figures, is 22 cm.











Writing your answers correct to an appropriate degree of accuracy:











(a) Calculate the upper bound for the width of the rectangle 



(2 marks)



(a)







(b) Calculate the lower bound for the width of the rectangle 



(2 marks)



(b)







(c) Give a reason for your choice of degree of accuracy. 



(1 mark)



(c)



Grade A•



Grade A•



• Select and justify appropriate degrees of accuracy for problems 



involving compound measures 



1. The density of kryptonite is 2489 kg/m³.



1. 







Writing your answers correct to an appropriate degree of accuracy, work out:











(a) The mass of a piece of kryptonite which has a volume of 2.49 m³



(a) 







(b) The volume of a piece of kryptonite whose mass is 1 199 kg.







(c) Give a reason for your choice of degree of accuracy. 



(b) (Total 5 marks)



(c) 



• Calculate upper and lower bounds of formulae by using substitution 2. The time period, T seconds, of a clock’s pendulum is calculated using the formula



√ gL











T = 5.467 ×







where L metres is the length of the pendulum and g m/s2 is the acceleration due to gravity.











L = 2.36 correct to 2 decimal places.











g = 8.8 correct to 1 decimal place.



2. 







(a) Find the upper bound of T, giving your answer to 2 decimal places







(b) Find the lower bound of T, giving your answer to 2 decimal places 
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(a) (Total 5 marks)



(b)



CLCnet



Number 



3. Rounding, Estimating and Bounds - Answers



Grade G



Grade A



1. (a) (i) 5 740 



1 F = lower







(ii) 5 700











(ii) 6 000



2 (a) 465 = 21.627… 21.5







(b) 5 739



Grade F 1. (a) 600 = 12 50 



(b) 500 × 10 = £5 000



C = upper







= 21.6 cm







(b) 455 = 20.222… 22.5







= 20.2 cm







(c) Answers rounded to 1 decimal place as they involve







measurements of centimetres and millimetres.



Grade E 1. (a) 5 750



Grade A•







(b) 5 700



1 (a) 2 489 × 2.49 = 6 197.61







(c) 6 000







= 6 200 kg or 6 198 kg



Grade D



(b) 1 199 = 0.481719566 m³ 2 489



1. (a) 6.549745962











(b) (i) 6.55







(ii) 6.5







(iii) 7 



Grade C 1. (a) 55.63368421 



(b) 55.63



2. (a) 24 500 



(b) 25 500 (or 24 499)



3. 20 000 x 400 4 000 



8 000 000 4 000 = 2 000 miles



Grade B 1. 17 - 19˚C 



25.5 – 6.5 = 19 (upper range)







24.5 – 7.5 = 17 (lower range)



CLCnet 







= 0.482 m³



(c) Pupils’ own answers,







eg (a) 6 197.61 kg is extremely heavy therefore







rounded to nearest hundred (or whole number) with







little loss of accuracy.







With (b) the measurement is much smaller so rounded







to 3 decimal places. This takes account of the 7 in the







long, unmanageable answer to reduce loss of







accuracy.



2 



L = 2.355 - 2.365







g = 8.75 - 8.85







(a) Upper bound



√ 2.365 8.75







T = 5.467 ×







= 2.84223… = 2.84







(b) Lower bound



√ 2.355 8.85







T = 5.467 ×







= 2.82015… = 2.82
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Number



4. Negative Numbers



Grade



Learning Objective



Grade achieved



• Understand and use negative numbers as positions on a number line



G







• Understand and work with negative numbers in real-life situations, 



F



20



(up to one decimal place)



including temperatures



• Solve word problems involving negative numbers in real-life situations, 



including temperatures



E



• Order a list of positive and negative numbers



D



• Solve word problems involving negative numbers, up to 100,



C



• Make sure you are able to meet ALL the objectives at lower grades



B



• Make sure you are able to meet ALL the objectives at lower grades



A



• Make sure you are able to meet ALL the objectives at lower grades



A*



• Make sure you are able to meet ALL the objectives at lower grades







in real-life situations
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CLCnet



4. Negative Numbers



Grade G



Grade G • Understand and use negative numbers as positions on a number line -30



1. 



-20



-10



0



1. 







(a) Write down the numbers marked with an arrow. 







(b) Find the number -1.7 on the number line below. Mark it with an arrow. -2







-1



0



(2 marks)



(a) 



(1 mark)



(b) 



1



answers



Number 



2. 



2. 



-15







-10



-5



0



5



10



15







(a) Write down the temperature shown on the picture of the thermometer. 







(b) At 5 a.m., the temperature in Julian’s kitchen was -5°C.







By noon, the temperature had risen by 15°C.







Work out the temperature at noon. 







(1 mark)



(b) (2 marks)



(c) By midnight, the temperature in Julian’s kitchen had fallen to -8°C.







(c) 



Work out the fall in temperature from noon to midnight. 



(2 marks)



• Understand and work with negative numbers in real-life situations, 



(a) 











including temperatures 



3. The table shows the temperature in six towns at midnight on one day Town Temperature ºC



3. 



Ashton



Stoke



Bury



Huntley



Crewe



Rhyl



6



-2



4



-5



8



-3







(a) Which town had the lowest temperature? 







(b) List the temperatures in order of size. Start with the lowest temperature. 







(c) Work out the difference in temperature between Crewe and Rhyl. 







(d) In the next twelve hours the temperature in Stoke increased by 6°C.







Work out the new temperature in Stoke. 



CLCnet 



(1 mark)



(a) 



(2 marks)



(b) 



(1 mark)



(c) (d) 



(1 mark)
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Number



Grade F



Grade F



• Solve word problems involving negative numbers in real-life situations. 1. This table gives information about the midday temperatures in four cities



1. 















on one day in September. City



Temperature ºC



Manchester



-12



New York



10



Sydney



25



Toronto



-10 (a) 



(a) How many degrees higher was the temperature in New York







than the temperature in Toronto? 



(2 marks)







(b) Work out the difference in temperature between Manchester and Toronto. 







(c) For which two cities was there the greatest difference in temperature? 



answers



4. Negative Numbers 







(1 mark)



(b) 



(2 marks)



(c) 



Grade E



Grade E • Order a list of positive and negative numbers. 1. Write these numbers in order of size.



1. 







Start with the smallest number.











6; -7; -12; 3; 0; 10; -5 



(1 mark) 



Grade D



Grade D • Solve word problems involving negative numbers, up to 100, in real-life situations. 



1. 



1. This table shows the maximum and minimum temperatures for five cities last year. City



Maximum



Minimum



Dublin



25ºC



-15ºC



Palma



34ºC



12ºC



London



32ºC



-12ºC



Paris



27ºC



-17ºC



Salford



17ºC



-14ºC







(a) Which city had the lowest temperature? 







(b) Work out the difference between the maximum temperature and the
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minimum temperature for Dublin. 
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(1 mark)



(a) (b) 



(2 marks)



CLCnet



Number 



4. Negative Numbers - Answers



Grade G 1. (a) -18 and -4 (b)



-2



-1



0



2. (a) -13°C 



(b) 10°C







(c) 18°C



3. (a) Huntley 



(b) -5; -3; -2; 4; 6; 8







(c) 11°C







(d) 4°C



Grade F 1. (a) 20ºC 



(b) 2ºC







(c) Sydney and Manchester



Grade E 1. -12; -7; -5; 0; 3; 6; 10



Grade D 1. (a) Paris 



(b) -15 to 25 = 40ºC



CLCnet 
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Number 5. Fractions



Grade



Learning Objective



Grade achieved



• Work out a simple fraction of an amount



G



• Understand positive numbers as a position on a number line • Use fractions to describe simple proportions of a whole by shading



F



• Know some simple fraction / decimal / percentage equivalents • Write simple decimals and percentages as fractions in their simplest form



• Order a set of fractions



E



• Express a given number as a fraction of another number in its simplest form • Know some more difficult fraction / decimal / percentage equivalents • Know how to work out more difficult fractions of amounts



24



D



• Solve word problems which involve finding fractions of amounts



C



• Multiply and divide fractions (including mixed numbers)



• Add and subtract fractions (including mixed numbers)



• Use BODMAS and be able to estimate, to simplify more difficult fractions



B



• Make sure you are able to meet ALL the objectives at lower grades



A



• Make sure you are able to meet ALL the objectives at lower grades



A*



• Make sure you are able to meet ALL the objectives at lower grades
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5. Fractions



Grade G



Grade G • Work out a simple fraction of an amount 1. Work out 3/4 of £16 



(2 marks)



1. 



• Understand positive fractions as a position on a number line 2. 



2. The diagram shows the measuring scale on a petrol tank. 1/4







1/2 3/4



Empty



Full







(a) What fraction of the petrol tank is empty? 







1/4



(1 mark)



1/2



Full











(b) Indicate on the measuring scale when the tank is ⅝ full. 







(a) 



3/4



Empty



answers



Number 



(1 mark)



(b) 



• Use fractions to describe simple proportions of a whole by shading 3. 



3. 











(a) What fraction of the rectangle is shaded? Write your fraction in its simplest form.



(a) 







(b) Shade ¾ of this shape.



(b) 















(3 marks)



Grade F



Grade F



• Know some simple fraction/decimal/percentage equivalents 1. 



1. 



Express







(a) 3•10 as a decimal,



(a) 







(b) 0.8 as a percentage, 



(b) 







(c) 75% as a decimal 



(3 marks)



(c) 



• Write simple decimals and percentages as fractions in their simplest form 2. Express the following as fractions. Give your answers in their simplest form.



2. 







(a) 0.25



(a)







(b) 0.8



(b)







(c) 75% 



(c)







(d) 40% 



CLCnet 



(4 marks)



(d)
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Number



Grade E



Grade E



• Order a set of fractions 1. Write these fractions in order of size. Start with the smallest fraction. 



½ ⅔ ¾ 2/7 



1. (2 marks)



• Express a given number as a fraction of another number in its simplest form 2. There are 225 Year 11 students at Salford High School.



2. 







Mrs Pickup’s register showed that 75 were absent.











What fraction of pupils were present?











Write your answer as a fraction in its simplest form. 



(3 marks)



• Know some more difficult fraction / decimal / percentage equivalents 







answers



5. Fractions 







3. (a) Write ⅞ as a percentage. 



(1 mark)



3. (a) 







(b) Write ⅘ as a decimal. 



(1 mark)







(b) 







(c) Write 55% as a fraction in its simplest form. 



(1 mark)







(c) 



• Know how to work out more difficult fractions of amounts 4. Barry wins £320. He gives:



4. 







¼ of £320 to Laura, ⅜ of £320 to Jennie and £56 to Suzy.











(a) How much does Laura receive? 



(1 mark)







(a) 







(b) How much does Jennie receive? 



(1 mark)







(b) 







(c) What fraction of the £320 does Barry keep? 



(2 marks)







(c) 



Grade D



Grade D • Solve word problems which involve finding fractions of amounts 1. In September, Julia sends 420 text messages.



1. 











(a) In October she reduces this by 2•7.







(2 marks)



How many messages does she send in November? 



(2 marks)



Give your answer as a fraction in its simplest form. 



(2 marks)



(b) 







(c) How many more messages does she send in November than September?











(b) In November, Julia sends 3•5 more messages.







How many messages does she send in October? 



(a) 



(c) 







• Add and subtract fractions (including mixed numbers) 2. (a) 



2. (a) Work out 12•3 + 23•5 



Give your answer as a fraction in its simplest form. 



(3 marks)







(b) Work out 23•4 - 12•5
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Give your answer as a fraction in its simplest form. 
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(b) 



(3 marks)



CLCnet



5. Fractions



Grade C



Grade C



• Multiply and divide fractions (including mixed numbers) 1. (a) Work out the value of 33•4 × 22•5 



(3 marks)







(b) Using your answer to part (a)







Work out 33•4 ÷ 22•5







Write your answer as a fraction in its simplest form. 



1. (a) (b) 



(3 marks)







• Use BODMAS and be able to estimate, to simplify more difficult fractions 2. 



2. Estimate the answer to this fraction 



5 (3.6 - 4.4) + 7 62 + (41 - 52) 3



CLCnet 



2



(3 marks)
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answers



Number 



27



5. Fractions - Answers 



Number



Grade G



Grade E



1. £12



4. (a) £80 



320/4 = 80







16 ÷ 4 = 4







(Calculator: 420 × 2 ab/c 7)







4 × 3 = 12







320/8 = 40



2. (a) 3/4 



(b) 1/4



1/2



Empty



3/4



(b) £120 







40 × 3 = 120







320 - (80 + 120 + 56)



(c) 1/5 







= 320 - 256 = 64







64/320 = 32/160 = 8/40 = 4/20 = 2/10 = 1/5







Full



Grade D



3. (a) 4/8 = 2/4 = ½ 



(b) Any six shaded sections







1. (a) 300 



420 ÷ 7 × 2 = 300







(300 ÷ 5) × 3 =180



(b) 480 







(Calculator: 60 ab/c 420)







60/420 = 1/7



(c) 1/7 



2. (a) 44/15 



12/3 + 23/5







= 110/15 + 29/15







= 1 + 2 + 10/15 + 9/15



Grade F







= 319/15 = 44/15



1. (a) 0.3







23/4 - 12/5







(b) 0.8 × 100 = 80%







= 215/20 - 18/20







(c) 75% divided by 100 = 0.75







= 17/20



(b) 17/20 



2. (a) 0.25 = 25/100 = 1/4 



(b) 0.8 = 8/10 = 4/5







(c) 75% = 75/100 = 3/4







(d) 40% = 40/100 = 4/10 = 2/5



Grade C 1. (a) 9 



33/4 × 22/5







= 12+3/4 × 10+2/5



Grade E







= 15/4 × 12/5 = 180/20 = 9



1. 2/7 ½ ⅔ ¾







33/4 ÷ 22/5



2. ⅔







= 15/4 ÷ 12/5







75/225 = 15/45 = 3/9 = ⅓







= 15/4 × 5/12 = 75/48







1-⅓=⅔







= 127/48 = 19/16



3. (a) 7/8 = 87.5% 



100/8 = 12.5







100 - 12.5 = 87.5







(b) 4/5 = 0.8







4/5 = 80/100 = 0.80 (or 0.8)



(c) 55% = 55/100 = 11/20
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(b) 19/16 



2. 



7







5 (43 - 4) + 72 62 + (41 - 52)







5 (64 - 4) + 49 36 + (41 - 25)







(5 × 60) + 49 36 + 16







349/52 = 350/50







=7
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Number



6. Decimals



Grade



Learning Objective



Grade achieved



• Use written methods to solve money problems involving addition,



G







short multiplication, subtraction and short division



• Understand calculator display showing money values • Use a calculator effectively to solve money problems



F



• Order decimals up to and including two decimal places • Know some simple fraction / decimal / percentage equivalents • Use a calculator effectively to solve more complex money problems



E



• Order decimals up to and including three decimal places • Know some more difficult fraction / decimal / percentage equivalents 



and use these to solve problems



D



• Make sure you are able to meet ALL the objectives at lower grades



C



• Make sure you are able to meet ALL the objectives at lower grades



B



• Make sure you are able to meet ALL the objectives at lower grades



A



• Convert a recurring decimal into a fraction



A*



• Make sure you are able to meet ALL the objectives at lower grades



CLCnet 
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Number



Grade G



Grade G



• Use written methods to solve money problems, involving addition, 











short multiplication, subtraction and short division 



1. Jack goes shopping. He buys:



1. 







5 cans of beans at 43p each











1½ kg of potatoes at 66p per kg











1 loaf of bread at 73p











4 buns at 34p each.











He pays with a £10 note. 











(a) Work out how much his change will be. 







(b) Jack’s favourite chocolate bars are 60p each. Use your answer to part (a)







to work out how many bars can he afford to buy with his change. 



(5 marks)



(a) 



answers



6. Decimals 



(b) (2 marks)



• Understand calculator display showing money values • Use a calculator effectively to solve money problems 2. Lois needs some items for school. She buys:



2. 







A pencil case costing £1.62











Two pens costing 58p each











A pencil sharpener costing 24p











A calculator costing £4.95











She pays with a £10 note. 







(a) Work out how much her change will be. 







(b) Pencils cost 12p each. Using your answer to part (a),







work out how many pencils Lois can afford to buy with her change. 



(3 marks)



(a) (b) 



(2 marks)



Grade F



Grade F



• Know some simple fraction/decimal/percentage equivalents 1. Write 60% as a: 



(a) decimal 







(b) fraction 



1. (a) (2 marks)



(b) 



• Order decimals up to and including two decimal places 2. Write these five numbers in order of size. Start with the largest number. 



2.2; 0.52; 0.5; 2.5; 0.25 



2. (2 marks)



• Use a calculator effectively to solve more complex money problems 3. Rachel’s taxi company charges £2.75 for the first mile of a journey 



and £1.59 for each extra mile travelled.







(a) Work out how much a 16 mile journey would cost. 







Rachel charges a customer £64.76 for a journey to Piccadilly train station.







(b) How many miles was the journey? 
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3. (2 marks)



(a) 



(2 marks)



(b)



CLCnet



6. Decimals



Grade E



Grade E



• Order decimals up to and including three decimal places 1. 



1. Write these numbers in order of size. Start with the smallest number. 



0.49; 0.5; 0.059; 0.59; 0.509 



(1 mark)



• Know some more difficult fraction/decimal/percentage equivalents, 







and use these to solve problems 



2. (a) Express these numbers as decimals:



2. 







(i) 70%



(a) (i)







(ii) 7/8 







(ii)







(iii) 1/3 







(iii)







(3 marks)



(b) Write these numbers in order of size, smallest first







answers



Number 



(b) 



0.8; 70%; 7/8; 3/4 



(1 mark)



Grade A



Grade A • Convert a recurring decimal into a fraction 1. (a) Convert recurring decimal 0.3˙ 8˙ into a fraction 



(2 marks)



(b) Convert recurring decimal 4.23˙ 7˙ into a mixed number.







Give your answer in its simplest form. 



CLCnet 



1. (a) 



(3 marks)



(b) 
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6. Decimals - Answers 



Number



Grade G 1. (a) £4.77 



(b) 7



2. (a) £2.03 



(b) 16



Grade F 1. (a) 0.6 



(b) 60/100 = 3/5



2. 2.5; 2.2; 0.52; 0.5; 0.25 3. (a) £26.60 



(15 × 1.59) + 2.75



(b) 40 miles



Grade E 1. 0.059; 0.49; 0.5; 0.509; 0.59 2. (a) (i) 70% = 0.7 



(ii) 7/8 = 0.875







(iii) 1/3 = 0.33˙ or 0.3˙







(b) 0.7; 0.75; 0.8; 0.875



Grade A 1. (a) 38/99 



x = 0.383838…







100x = 38.3838…







100x - x = 99x







38.3838… - 0.383838… = 38







99x = 38







∴ 0.3˙ 8˙ = 38/99







(b) 447/198







y = 0.237…







10y = 2.373737…







1 000y = 237.373737…







1 000y - 10y = 990y







237.373737… - 2.373737… = 235







990y = 235







∴ 4.23˙ 7˙ = 4235/990 = 447/198
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7. Percentages



Grade achieved



Grade



Learning Objective



G



• Use percentages to describe simple proportions of a whole



F



• Know some simple fraction/decimal/percentage equivalents • Use a written method to find a percentage of an amount (multiples of 10) • Use a written method to write one number as a percentage of another



• Know some more difficult fraction/decimal/percentage equivalents • Describe a profit or loss as a percentage of an original amount • Use a percentage to find a value for the amount of profit or loss



E



• Describe an increase or decrease as a percentage of an original amount • Use a percentage to find a value for the amount of increase or decrease • Calculate VAT on a given amount (with and without a calculator) • Calculate bills and taxations from a given amount • Calculate simple interest



D C



• Use a written method to find a percentage of an amount (decimal answers) • Solve increasingly more difficult word problems to those found in Grade E objectives



• Find what the original price must have been when given the sale price • Use repeated proportional percentage changes. eg. compound interest and 



B A A* CLCnet 



depreciation (maximum of 3 time periods)



• Calculate the original amount when given the transformed amount after a percentage change • Use repeated proportional percentage changes. eg. compound interest and depreciation



• Make sure you are able to meet ALL the objectives at lower grades



• Make sure you are able to meet ALL the objectives at lower grades
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Number



Grade G



Grade G



• Use percentages to describe simple proportions of a whole 1. 



1.







(a) What fraction of the shape is shaded? 



(1 mark)







(a)







(b) What percentage of the shape is shaded? 



(1 mark)







(b)



Grade F



Grade F



answers



7. Percentages 



• Know some simple fraction/decimal/percentage equivalents 1. (a) Write 40% as a decimal. 



(b) Write 1/4 as a percentage. 



(1 mark)



1. (a)



(1 mark)







(b) 



• Use a written method to find a percentage of an amount (multiples of 10) 2. 



2. A shop offers a 25% reduction if you spend £120 or more. 



Work out 25% of £120. 



(2 marks)







• Use a written method to write one number as a percentage of another 3. 



3. Scott scored 20 out of 25 in a test. 



Write this score as a percentage. 



(2 marks)



Grade E







Grade E



• Know some more difficult fraction/decimal/percentage equivalents 1. (a) Write 35% as a fraction. 



(1 mark)



1. (a) 







(b) Write 0.375 as a percentage. 



(1 mark)







(b) 







(c) Write 8% as a decimal. 



(1 mark)







(c) 



• Describe a profit or loss as a percentage of an original amount 2. Mrs. Shaw decides to take some students on a trip to Paris.



2. 







Each student has to pay £37 for the trip. 745 students decide to go on the trip. 











(a) How much money is collected if all 745 students pay £37 each? 







The trip actually cost £25 000











(b) Use your calculator to work out the percentage profit











that Mrs. Shaw will make on the trip. 



(2 marks)



(3 marks)







(a) (b) 







• Use a percentage to find a value for the amount of profit or loss 3. PCHow is a shop that repairs computers.



3. 







Yesterday PCHow bought a computer for £269.00.











They want to sell it at a profit of 15%. 











(a) Work out how much 15% profit will be. 
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(2 marks)







(a) 



CLCnet



7. Percentages



Grade E



Grade E



• Describe an increase or decrease as a percentage of an original amount 4. A television set that costs £239 is sold in a sale for £200. 



4.



What percentage is the television set reduced by? 



(2 marks)



• Use a percentage to find the value for the amount of increase or decrease 5. A taxi firm charges £2.65 for the first mile of the journey and £1.53 for each extra mile. 



On New Year’s Eve the taxi firm charges 24% more. 







Work out how much the taxi firm charges for a 6 mile journey on New Year’s Eve. 



5. 



(2 marks)



answers



Number 



• Calculate VAT on a given amount (with calculator) 6. 



6. Helen is a hairdresser. She buys some wholesale products. 



The cost of the products was £64.00 plus VAT at 171/2%. 







Work out the total cost of the products. 



(2 marks)



• Calculate VAT on a given amount (without calculator) 7. 



7. Jim manages a restaurant. He buys some equipment costing £160. 



VAT is 171/2%. 







Work out how much VAT he paid on £160. 



(2 marks)



• Calculate bills and taxations from a given percentage 8. 



8. Joan pays Income Tax at 23%. 



She is allowed to earn £3 500 before he pays any Income Tax.







She earns £12 500 in one year. 







Work out how much Income Tax she pays in that year. 



(3 marks)



• Calculate simple interest 9. 



9. The rate of simple interest is 6% per year. 



Work out the simple interest paid on £500 in 3 years. 



(3 marks)



Grade D



Grade D • Use a written method to find a percentage of an amount 



1. 



1. In a sale, all the normal prices are reduced by 15%. 



The normal price of a suit is £145.







Ahmed buys the suit in the sale.







Work out the sale price of the suit. 
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Number



Grade C



Grade C



• Find what the original price must have been when given the sale price 







1. Simon buys a coat in a sale. 



The original price of the coat is reduced by 20%. 







The sale price is £34.40 Work out the original price of the coat. 



1. (3 marks)



• Use repeated proportional percentage changes, eg compound interest and 



depreciation (maximum of 3 time periods) 2. 



2. Anne put £485 in a new savings account. At the end of every year, interest of 4.9% 



was added to the amount in her savings account at the start of that year. 







Calculate the total amount in Anne’s savings account at the end of 2 years. 



answers



7. Percentages 



(3 marks)



Grade B



Grade B • Calculate the original amount when given the transformed amount after a percentage change







• Use repeated proportional percentage changes, 



eg compound interest and depreciation (use formula) 



1. Each year the value of a washing machine falls by 7% of its value at the beginning of that year.



1. 







Sally bought a new washing machine on 1st January 2001.











By 1st January 2002 its value had fallen by 7% to £597.











(a) Work out the value of the new washing machine on 1st January 2001. 







(b) Work out the value of the washing machine by 1st January 2005.
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Give your answer to the nearest pound. 
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(3 marks)



(a) (b) 



(3 marks)



CLCnet



Number 



7. Percentages - Answers



Grade G



Grade D



1. (a) 4/10 = 2/5



1. (£145.00 ÷ 100) × 15 = £21.75











(b) 40%



Grade F 1. (a) 40% = 0.4 or 0.40 



(b) 1/4 = 0.25 = 25%



2. £30 (120 ÷ 4)



Reduced by 145 - 21.75 = £123.25



Grade C 1. 0.8x = £34.40 



x = £34.40 ÷ 0.8 = £43



2. 1st year: 4.9% of £485 = £23.77 



2nd year: 4.9% of £508.77 = £24.93







Total interest = £48.70



Grade E







Savings = £485 + £48.70 = £533.70



1. (a) 35% = 35/100 = 7/20



Grade B







(b) 0.375 = 37.5%



1. (a) 597 ÷ 0.93 = 641.935







(c) 8% = 0.08







3. 20/25 = 80/100 = 80%



= £641.94



2. (a) 745 × £37 = £27 565



(Formula: Existing amount × (1 – 0.07 depreciation) to the







power of 4 (because it’s over 4 years)



(b) 10%







Profit = £27 565 - £25 000 = £2 565











% Profit = 2565/25000 × 100 = 10.26%











≈ 10% profit



3. 



£40.35







(£269.00 ÷ 100) × 15 = £40.35



4. 



16.3%







200/239 × 100 = 83.7%







Reduced by 100 - 83.7 = 16.3%



5. 



£12.77







£2.65 + (5 × £1.53) = £10.30







£10.30 × 24% (or 0.24) = £2.47







£10.30 + £2.47 = £12.77



6. 



£75.20







£64 × 17.5% = £11.20 (or 64 × 0.175 = 11.20)







£64 + £11.20 = £75.20



7. 



£28







10% of £160 = £16.00







So 5% of £160 = £8.00







So 2.5% of £160 = £4.00







∴ 17.5% = £16.00 + £8.00 = £4.00 = £28.00



8. 



£2 070







£12 500 - £3 500 = £9 000







£9 000 × 23% (or 0.23) = £2 070



9. 



£90







£500 × 6% (or 0.06) = £30







£30 × 3 years = £90
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(b) 641.94 (0.93)4 = 480.2045 = £480
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Number



8. Long Multiplication and Division



Grade



Learning Objective



G



• Interpret a remainder when solving word problems



F



• Use written methods to do long multiplication and long division



E



• Use written methods to do multiplication of a whole number by a decimal • Use written methods to do division of a whole number by a decimal



• Use checking procedures to check if an answer is of the right size



D



• Use written methods to multiply a decimal by a decimal 
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Grade achieved



(up to 2 decimal places)



C



• Use a calculator effectively



B



• Make sure you are able to meet ALL the objectives at lower grades



A



• Make sure you are able to meet ALL the objectives at lower grades



A*



• Make sure you are able to meet ALL the objectives at lower grades
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8. Long Multiplication and Division



Grade G



Grade G



• Interpret a remainder when solving word problems 1. 



1. Sarah buys bananas at 29p each. She pays with a £5 note. 



(a) Work out the greatest number of 29p bananas Sarah can buy. 







(b) Work out the change she should get. 



(2 marks)







(a) 



(1 mark)







(b) 



Grade F



Grade F



• Use written methods to do long multiplication and long division 1. (a) Work out 236 × 53 



(3 marks)



1. (a) 







(3 marks)







(b) Calculate 184 ÷ 8 



Grade E



answers



Number 



(b) 



Grade E



• Use written methods to multiply whole numbers by a decimal • Use written methods to divide a whole number by a decimal 1. Raj bought 48 teddy bears at £8.95 each. 



(a) Work out the total amount he paid. 







(b) Raj sold all the teddy bears for a total of £696.



1. (3 marks)







(a) 











He sold each teddy bear for the same price.







Work out the price at which Raj sold each teddy bear. 



(3 marks)



Grade D







(b) 



Grade D



• Use checking procedures to check if an answer is of the right size 1. (a) Which of the following is the correct value of 12 × 19 ? 9



1. (a) 







Use estimation to choose the correct answer











(i) 235 (ii) 253 (iii) 25.3 (iv) 2 530















(b) Which of the following answers is the correct value of 79 × 19?







(i) 1 500 (ii) 1 501 (iii) 1 502 (iv) 1 503 



(3 marks)



(b) 







• Use written methods to multiply a decimal by a decimal 2. (a) 



2. (a) Moira buys 61/2 bags of pet food costing £2.30 each. 



How much does she pay? 



(3 marks)



Grade C







Grade C



• Use a calculator efficiently 1. (a) Work out the value of 4.52 – √4.9 



1. (a)



Write down all the figures on your calculator display. 



(b) Write your answer to part (a) correct to 4 significant figures. 
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(2 marks)







(1 mark)







(b) 
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8. Long Multiplication and Division - Answers 



Number



Grade G



Grade D



1. (a) 17 bananas



1. (a) (iii) 25.3







17 ) 29 500 29







210 203











7 (remainder)







Nearest answer to 20 is 25.3







(b) (ii) 1 501







(b) 7p



12 × 19 ≈ 10 × 20 = 20 9 10



79 × 19: Both numbers end in 9, and 9 × 9 = 81, ∴ answer must end with a 1







Informal method







10 bananas cost 290p



2. £14.95







5 bananas cost 145p



2.30 × 6 = 13.80 + 2.30 × 0.5 = 1.15







∴ 15 bananas cost 235p











2 bananas cost 58p



∴ 17 bananas cost 290 + 145 + 58 = 493p







500 - 493 = 7p (remainder)



or



230 × 650 115 1380 1495



Grade F



Estimate: 2 × 7 = 14 ∴ Answer £14.95







1. (a) 12 508 



236 × 53







708 11 800



1. (a) 18.036405637882







12 508







(b) 18.04







(Need 4 significant figures so look at the fifth number.







This is a 6, so round the fourth figure up by one.







The 3 becomes 4).







Grade C



(b) 23







23 8 ) 184 16







24 24



Grade E 1. (a) £429.60 895 × 48 7160 35 800 42 960 Estimate: 50 × 9 = 450 



∴ Answer £429.60



(b) £14.50







1450 48 ) 696 48







216 192







240 240



Estimate: 700 ÷ 50 = 14
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∴ Answer £14.50
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Number



9. Ratio and Proportion



Grade



Learning Objective



G



• Use percentages and fractions to describe simple proportions of a whole



F



• Know some simple fraction/decimal/percentage equivalents • Understand that ratio is a way of showing the relationship between two 



E



Grade achieved



numbers and write down a simple ratio



• Use direct proportion to solve simple problems (written methods) • Share an amount in a given ratio (written methods - two parts only) • Convert between a variety of units and currencies (calculator methods)



D



• Simplify a ratio to its simplest terms by using a common factor • Share an amount in a given ratio (written methods - more than two parts) • Use direct proportion to solve word problems using a calculator



C



• Use one part of a ratio to work out other parts of the original amount • Share an amount in a given ratio (calculator methods - more than two parts) • Use inverse proportion to solve simple problems (written and calculator methods)



B



• Use direct proportion to find missing lengths in mathematically similar shapes



A



• Calculate unknown quantities from given quantities using direct or inverse proportion



A*



• Make sure you are able to meet ALL the objectives at lower grades



CLCnet 
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Number



Grade G



Grade G



• Use percentages and fractions to describe simple proportions of a whole 1. (a) Write down the percentage of this shape that is shaded. 



(1 mark)



1. (a) 







(b) Shade 2/3 of this shape. 



(1 mark)



(b) 



answers



9. Ratio and Proportion 







Grade F



Grade F



• Know simple fraction/decimal/percentage equivalents • Understand that ratio is a way of showing the relationship 







between two numbers and write down a simple ratio 



1. A jacket is 80% wool and 20% lycra. 



(a) Write 80% as a decimal. 







(b) Write 20% as a fraction. Give your answer in its simplest form. 



(2 marks)







(c) Write down the ratio of wool to lycra. Give your answer in its simplest form. 



(2 marks)



(1 mark)



Grade E



1. (a) (b) (c) 



Grade E



• Use direct proportion to solve simple problems (written methods) 1. Here is a list of ingredients for making an apple and sultana crumble for 2 people. 



40g Plain Flour







50g Sugar







30g Butter







30g Sultanas







2 Ripe Apples







Work out the amount of each ingredient needed to make 







an apple and sultana crumble for 6 people. 



1. 



(Total 3 marks)







• Share an amount in a given ratio 2. Mrs. Parekh shared £40 between her two children in the ratio of their ages. 



Bharati is 7 years old and her brother is 3 years old. 







Work out how much money Bharati received from her mother 
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2. (3 marks)







CLCnet



9. Ratio and Proportion



Grade E



Grade E • Convert between a variety of units and currencies 



3. 



3. Nick goes on holiday to New York. The exchange rate is £1 = 1.525 dollars 



(a) He changes £600 into dollars. How many dollars should he get? 







(b) When he comes back, Nick changes 125 dollars back into pounds.







The exchange rate is the same.







How much money should he get? Give your answer to the nearest penny. 



(2 marks)



(a) 



(2 marks)



(b) 



Grade D



Grade D



answers



Number 



• Simplify a ratio to its simplest form by using a common factor 1. A pet shop sells guinea pigs and goldfish.



1. 







The ratio of the number of guinea pigs to goldfish is 20: 28.











(a) Give this ratio in its simplest form. 







(b) The shop has a total of 120 guinea pigs and fish.







(2 marks)



(a) 



Work out the number of guinea pigs the shop has. 



(2 marks)



(b) 



• Share an amount in a given ratio 2. 



2. Madeeha’s father won £149. 



He shared the £149 between his three children in the ratio 6:3:1.







Madeeha was given the biggest share.







(a) Work out how much money Madeeha received.



(a) 







(b) Madeeha saved 3/4 of her share.











Work out how much Madeeha saved.



(b) 



• Use direct proportion to solve word problems using a calculator 3. 



3. It takes 30 litres of fruit drink to fill 50 cups. 



Work out how many litres of fruit drink are needed to fill 70 cups. 



CLCnet 



(2 marks)
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Number



Grade C



Grade C



• Use one part of a ratio to work out other parts of the original amount 1. Amanda, Sarah and Bethany share the total cost of a holiday in the ratio 5:4:3.



1. 







Amanda pays £235.











(a) Work out the total cost of the holiday. 



(2 marks)



(a) 







(b) Work out how much Bethany pays. 



(2 marks)



(b) 



• Share an amount in a given ratio 2. Andrew gave his three daughters a total of £134.40



2. 







The money was shared in the ratio 6:5:4. Vanessa had the largest share. 











Work out how much money Andrew gave to Vanessa. 



(3 marks)



answers



9. Ratio and Proportion 







• Use inverse proportion to solve word problems 3. It takes 9 builders 12 days to build a wall.



3. 







All the builders work at the same rate. 











How long would it take 6 builders to build a wall the same size? 



(3 marks)



Grade B







Grade B



• Use direct proportion to find missing lengths in mathematically similar shapes 1. In the triangle ADE



BC is parallel to DE AB = 9 cm, AC = 6 cm, BD = 3 cm, BC = 9 cm.







1. 



A



9cm







6cm



9cm



B



>



C



3cm















D



>



E











(a) Work out the length of DE. 



(2 marks)



(a) 







(b) Work out the length of CE. 



(2 marks)



(b) 



Grade A



Grade A



• Calculate unknown quantities from given quantities 











using direct or inverse proportion 



1. 



y is directly proportional to the square of x. When x = 3, y = 25. (a) Find an expression for y in terms of x. (b) Calculate y when x = 4.











Give your answer to 2 decimal places. 



(c) Calculate x when y = 9. 
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1. (3 marks)



(a) (b) 



(1 mark) (2 marks)



(c) 



CLCnet



Number 



9. Ratio and Proportion - Answers



Grade G



Grade C



1. (a) 80%



1. (a) 235/5 = 47 (value of 1 share)











5 + 4 + 3 = 12 (number of shares)







12 × 47 = £564



Grade F







(b) 3 × 47 = £141







(a) 0.8 (or 0.80)



2. Ratio = 6:5:4







(b) 2/10 = 1/5 (simplest form)







6 + 5 + 4 = 15 (number of shares)







(c) 8:2 = 4:1 (simplest form)







34.40







8.96 × 6 = £53.76



(b) Any 8 squares shaded.



Grade E 1. 120g plain flour



∕15 = 8.96 (value of 1 share)



3. 9 builders reduced to 6 = divider of 1.5 



1.5 becomes multiplier for number of days







12 × 1.5 = 18 days







150g sugar







90g butter







or







90g sultanas







9 builders take 12 days







6 ripe apples







9 × 12 = 108 days off work







so 6 builders 108 days = 18 days 6



2. Ratio = 7:3 



7 + 3 = 10 (number of shares)







40 ÷ 10 = 4 (value of 1 share)







Bharati gets 7 × 4 = £28



Grade B



3 (a) 600 × 1.525 =915



1. Multiplier = 12/9







(b) 125 ÷ 1.525 = 81.967…











= £81.97







Grade D 1. (a) 5:7 



(b) 5 + 7 = 12 (number of shares)







120 ÷ 12 = 10 (value of 1 share)







5 × 10 = 50 guinea pigs



2. (a) 6 + 3 + 1 = 10 



149 divided by 10 = £14.90







£14.90 × 6 = £89.40







(b) £67.05



3. 



30/50 = 0.6







0.6 × 70 = 42 litres



CLCnet 



(a) 9 × 12/9 = 12 DE = 12cm



(b) CE 6 × 12/9 = 8







8–6=2







CE = 2 cm



Grade A 1. (a) y = 25/9 x² 



y = kx² 25 = 9k 







(b) 44.44 to 2 decimal places







(c) ± 1.08







9 = 25/9 x² 
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Number



10. Powers & Standard Index Form



Grade



Learning Objective



G



• No objectives at this grade



F



Grade achieved



• Understand index notation and work out simple powers with and without 



E



a calculator (whole numbers only)



• Use a calculator and BIDMAS (or BODMAS) to work out sums which include 



D



powers and decimals



• Use written methods to work out expressions with powers 



(whole numbers only, with positive powers)



• Use powers to write numbers as products of their prime factors • Convert between standard form and ordinary numbers • Multiply and divide numbers written in standard form using written methods



C







(positive powers of 10 only)



• Multiply and divide numbers written in standard form using a calculator 



(positive and negative powers of 10)



• Know that x0 = 1, x1 = x • Evaluate simple instances of negative powers



• Substitute numbers written in standard form into formulae and evaluate



B



• Solve word problems involving standard form • Know the rules of indices and use them to simplify expressions (integer powers) • Evaluate fractional indices using written methods



• Evaluate simple surds • Use the ‘powers’ key on a calculator to evaluate fractional and negative powers



A







(of decimals and fractions)



• Know the rules of indices and use them to simplify expressions (fractional powers) • Express one number as a power of another number in order to compare them



A* 46



• Solve complex problems involving surds • Solve complex problems involving generalising indices
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CLCnet



10. Powers & Standard Index Form



Grade F



Grade F



• Understand index notation and work out simple powers with and without a 







calculator (whole numbers only), eg 3 = ; √81 = 2



1. Write down the value of



1.







(a) 3



(a) 







(b) √81 



3 



(2 marks)



(b) 



Grade E



Grade E



• Use a calculator and BIDMS (or BODMAS) to work out sums 











which include powers and decimals, eg √(4.52 – 0.53) 1. 



1. Work out 



√(4.6 – 0.5 ) 







Write down all the figures on your calculator display. 



2



3



(2 marks)



Grade D



Grade D



• Use written methods to work out expressions with powers, 











answers



Number 



eg 42 × 63 = (whole numbers only with positive powers) 



1. Work out the value of 42 × 103 



(2 marks)



Grade C



1. Grade C



• Use powers to write numbers as products of their prime factors 1. 



1. The number 196 can be written as a product of its prime factors 



196 = 2 × 7











(a) Express the following numbers as products of their prime factors.



(a)







(i) 72 







(i)







(ii) 96 







(ii)







(b) Find the Highest Common Factor of 72 and 96. 







(c) Work out the Lowest Common Multiple of 72 and 96. 



2



2



(4 marks) (1 mark)



(b) 



(2 marks)



(c)



• Convert between standard form and ordinary numbers 



2.



2. (a) Write 48 500 000 in standard form. 



(1 mark)



(a)







(1 Mark)



(b)



(b) Write 0.000008 in standard form. 



• Multiply and divide numbers written in standard form using written methods 







(+ve powers of 10 only) 



3. Work out (1.2 × 108) ÷ (0.02 × 103) Give your answer in standard form. 



(2 marks)



3.



• Multiply and divide numbers written in standard form using a calculator 4. Work out (8.46 × 108) ÷ (1.8 × 102) 



Give your answer in standard form. 



CLCnet 



4. (2 marks)
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Number



Grade C



Grade C



• Know that x = 1 







0



• Evaluate simple instances of negative powers 5. Evaluate



5. 







(i) 6







(i) 







(ii) 5 







(ii) 



0 –2



(2 Marks)



Grade B



Grade B



• Substitute numbers written in standard form into formulae and evaluate







1. x =



p-q pq







p = 4 × 105 q = 1.25 × 104







Calculate the value of x. Give your answer in standard form. 







1. 



answers



10. Powers & Standard Index Form 



(2 marks)



• Solve word problems involving standard form. 2. 



2. A spaceship travelled for 7 × 102 hours at a speed of 8 × 104 km/h. 







(a) 



(a) Calculate the distance travelled by the spaceship. Give your answer in standard form. 



(3 marks)



(b) One month an aircraft travelled 3 × 104 km. The next month the aircraft travelled 4 × 106 km.







Calculate the total distance travelled by the aircraft in the two months.







Give your answer as an ordinary number. 



(b) 



(2 marks)



• Know the rules of indices and use them to simplify expressions 



(whole number powers) 3. 



3. Simplify 



p3 × p4 (ii) x 9 ÷ x 4 4 3 (iii) y × y y 5 (i)



(3 marks)







(i) 







(ii) 







(iii) 



• Evaluate fractional indices using written methods 4. 



4. Simplify 



(i) 41/2 



(1 mark)







(i)



Grade A



Grade A



• Use the ‘powers’ key on a calculator to evaluate fractional and negative powers 











(of decimals and fractions) 1. 



1. Find the value of 



(i) 361/2 



(1 mark)







(i) 







(ii) 4-2 



(2 marks)







(ii) 



Grade A*



Grade A* • Solve complex problems involving generalising indices 1. Simplify fully 5s 3t 4 × 7st 2 
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(2 marks)



1. 



CLCnet



Number 



10. Powers & Standard Index Form - Answers



Grade F







(b) 8 × 10-6



1. (a) 27







(As above, but when the number is a decimal,











the power is negative)



(b) 9



3. 1.2 ÷ 0.02 = 60 Grade E 1. ± 4.586392918







108 ÷ 103 = 105







(when dividing indices, subtract one from the other)







= 106 × 6



Grade D



4. 8.46 ÷ 1.8 = 4.7



1. 16 × 1000 = 16000







108 ÷ 102 = 106







= 106 × 4.7



Grade C 1. (a) (i) 23 × 32 or 2 × 2 × 2 × 3 × 3 



Divide by smallest prime factor until you reach 1







72 ÷ 2 = 36







÷ 2 = 18







÷2 = 9







÷3 = 3







÷3 = 1







There are three lots of 2 and 2 lots of 3 therefore the







answer = 23 × 32







(ii) 25 × 3 or 2 × 2 × 2 × 2 × 2 × 3



96 ÷ 2 = 48



5. (i) 60 = 1 



(ii) 5–2 = 1/25 or 0.04



Grade B 1. 400 000 - 12 500 400 000 × 12 500 



=



387 500 5 000 000 000



= 7.75 × 10-5



2. Distance = Speed × Time (a) 7 × 102 × 8 × 104











= 56 × 106 = 5.6 × 107







÷ 2 = 24











÷ 2 = 12











÷2 =6







30 000 + 4 000 000 = 4 030 000







÷2=3







÷3 =1



3. (i) 



p3 × p4 = p7







There are five lots of 2 and one 3 therefore the answer







= 25 × 3







(b) 24



(b) 3 × 104 + 4 × 106



x 9 ÷ x4 = x5 4 3 (iii) y × y y5 



(ii) 







Find factor pairs for 96 and 72. The highest factor in







= y7 ÷ y 5







both is the HCF.







= y2







96 (1, 96) (2, 48) (3, 32) (4, 24) (6, 16) (8, 12)



4. 2







72 (1, 72) (2, 36) (3, 24)







(c) 288



Grade A







96 192 288



1. (i) 6







72 144 216 288











(LCM: go through the times tables for 92 and 72 and







the first shared number is the LCM)



2. (a) 4.85 × 107 



(Put a decimal point after the first number and count







the number of decimal places)



CLCnet 



(ii) 1/16



Grade A* 1. 35s 4t 6
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Number 11. Surds



Grade



Learning Objective



G



• No objectives at this grade



F



• No objectives at this grade



E



• No objectives at this grade



D



• No objectives at this grade



C



• No objectives at this grade



B



• No objectives at this grade



A



• Understand the concept of a root being an irrational number 



A*



50



Grade achieved



and leave the answer to problems in surd form



• Solve numeric calculations by manipulating surds
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11. Surds



Grade A



Grade A • Understand the concept of a root being an irrational number 1. Show 6 = 3√2 √2 



1. (2 marks)



Grade A*



Grade A*



• Solve numeric calculations by manipulating surds 1. If, a = 5 + √3 and b = 3 - 2√3



1. 







Simplify











(a) a + b



(a) 







(b) ab 



(2 marks)



2. Simplify 



(b) 2.



2 + 3√3 2 - √3



Number 



11. Surds - Answers



Grade A



Grade A*



1. 6 × √2 = 6√2 = 3√2 √2 √2 2



2. 



Grade A* 1. (a) a + b = 5 + √3 + 3 



= 5 + 3+ √3 -2√3







= 8 - √3







answers



Number 



(b) ab = (5 + √3)(3-2√3)







= 15 - 10√3 + 3√3 -2√3√3







= 15 - 7√3 -6







= 9 - 7√3



CLCnet 







(2 + 3√3) × (2 + √3) (2 - √3) × (2 + √3)







4 + 2√3 + 6√3 +9 4-3







= 13 + 8√3



TIP : 



If denominator is in (a + b√c) form, multiply top







and bottom by (a - b√c), this gets rid of the root in







the denominator.
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Section 2



Algebra



Page Topic Title



This section of the Salford GCSE Maths Revision



54-57 



12. Basic algebra



58-61 



13. Solving equations



62-64 



14. Forming and solving equations







Package deals with Algebra. This is how to get the most out of it:



from written information



1 Start with any topic within the section – for example, if you feel



65-67 



15. Trial and improvement



68-72 



16. Formulae



73-76 



17. Sequences



77-83 



18. Graphs



84-86 



19. Simultaneous equations



grade and write your answers in the



87-89 



20. Quadratic equations



answer column on the right-hand



90-93 



21. Inequalities



94-99 



22. Equations and graphs



100-103 



23. Functions



comfortable with Sequences, start with Topic 17 on page 73. 2 Next, choose a grade that you are confident working at. 3 Complete each question at this



side of the page. 4 Mark your answers using the page of answers at the end of the topic. 5 If you answered all the questions correctly, go to the topic’s smiley face on pages 4/5 and colour it in to show your progress. Well done! Now you are ready to



Revision Websites http://www.bbc.co.uk/schools/gcsebitesize/maths/algebrafi/ http://www.bbc.co.uk/schools/gcsebitesize/maths/algebrah/



move onto a higher grade, or your next topic. 6 If you answered any questions



http://www.s-cool.co.uk/topic_index.asp?subject_id=15&d=0



incorrectly, visit one of the websites



http://www.mathsrevision.net/gcse/index.php



listed left and revise the topic(s) you are stuck on. When you feel



http://www.gcseguide.co.uk/algebra.htm



confident, answer these questions



http://www.gcse.com/maths/



again.



http://www.easymaths.com/algebra_main.htm



When you answer all the questions



Add your favourite websites and school software here.



correctly, go to the topic’s smiley face on pages 4/5 and colour it in to show your progress. Well done! Now you are ready to move onto a higher grade, or your next topic.
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Algebra



12. Basic Algebra



Grade



Grade achieved







G



• No objectives at this grade



F



• Form an algebraic expression with a single operation



E



• Multiply a value over a bracket



• Simplify algebraic expressions by collecting like terms



• Form an algebraic expression with two operations



• Factorise linear algebraic expressions



D



• Multiply a negative number over a bracket • Substitute negative values into expressions



• Multiply an algebraic term over a bracket



C



• Expand and simplify a pair of brackets • Use the laws of indices for integer values



B



• Factorise quadratic equations • Form quadratic equations from word problems



• Work with fractional indices



A



• Factorise cubic expressions • Rearrange formulae involving roots



A* 54



Learning Objective



• Form expressions to give algebraic roots • Work with indices linked to surds
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12. Basic Algebra



Grade F



Grade F



• Form an algebraic expression with a single operation 1. 



1. A garden centre sells plants in trays of 12. 



If I have x trays of plants, how many plants do I have altogether? 



(1 mark)







• Simplify an algebraic expression by collecting like terms 2. Simplify the following expression: 3x + 2y – 7z + 4x – 3y 



(3 marks)



2. 



Grade E



Grade E



answers



Algebra 



• Multiply a value over a bracket 1. Expand the bracket in the equation: 3(5a – 2b) 



(2 marks)



1. 



• Form an algebraic expression with two operations 2. A concert hall has x seats in the upstairs gallery and y seats in the stalls downstairs.



2. 







(a) Write down an expression in terms of x and y for the number of seats altogether.



(a)







(b) Tickets for the concert cost £5 each. Write down an expression in terms 



(b)







of x and y for the amount of money collected if all the tickets are sold. 



(3 marks)







Grade D



Grade D • Factorise linear algebraic expressions 1. Factorise the following expression: 5a – 15 



(2 marks)



1. 



(2 marks)



2. 



(2 marks)



3. 



• Multiply a negative number over a bracket 2. Expand the brackets in the following expression: -6(3y -2) • Substitute negative values into expressions 3. If a = -3 and b = 7 what is the value of 3a + 4b 



Grade C



Grade C • Multiply an algebraic term over a bracket 1. Expand the brackets in the following expression: 2x(x + 10) 



(2 marks)



1. 



(3 marks)



2. 



(2 marks)



3. (a)



• Expand and simplify a pair of brackets 2. Multiply out the brackets and simplify: (a + 3)(a + 2) • Use the laws of indices for integer values 3. (a) Simplify: 12y 5 ÷ 3y 2 



(b) Write the following as a power of 4: 45 × 43 
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(1 mark)







(b)
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Algebra



Grade B



Grade B



• Factorise quadratic equations 1. Solve the equation by factorisation:



p2 – 5p + 4 = 0







(3 marks)



1. 



• Form quadratic expressions from word problems 2. A rectangular field has the dimensions 



as shown in the diagram



2. 



(d+7)m







(d+5)m



Write down an expression, in terms of d, for the area in m2 for the area of the field. (3 marks)







Grade A



answers



12. Basic Algebra 







Grade A



• Work with fractional indices 1. Solve: 25½ 



(1 mark)



1. 



(3 marks)



2. 



(3 marks)



3. 



• Factorise cubic expressions 2. Factorise the following expression completely: 9x2y − 6xy3 • Rearrange formulae involving roots 3. Make b the subject in the following formula: √(a/b - c) = d 



Grade A*



Grade A* • Form expressions to give algebraic roots 



ABCD is a parallelogram. AD = (x + 4) cm CD = (2x – 1) cm 1. 



A



(x + 4)cm



D



1. 



(2x - 1)cm



B







C







The perimeter of the parallelogram is 24 cm. Diagram NOT accurately drawn 



(i) Use this information to write down an equation, in terms of x. 







(ii) Solve your equation. 



(i) (3 marks)



(ii) 



(2 marks)



2. 



• Work with indices linked to surds 2. Evaluate 93/2, without a calculator. 
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Algebra 



12. Basic Algebra - Answers



Grade F



Grade B



1. 12x



1. 



2. 3x + 2y – 7z + 4x – 3y = 7x – y – 7z



p2 – 5p + 4 = 0 ==> (p – 1)(p – 4) = 0 ==> p = +1 or + 4



2. Area of rectangle = h × w



Grade E



h = d + 5, w = d + 7



1. 3(5a – 2b)



=



==> (d + 5)(d + 7)



= 15a – 6b 2. (a) (b) 



x+y 5(x + y) or 5x + 5y



=



d2 + 7d + 5d + 35 d2 + 12d + 35



Grade A 1. 251/2 = √25 = ±5



Grade D



2. x(9xy - 6y3), xy(9x - 6y2)



1. 5a – 15 = 5(a – 3) 2. -6(3y -2)



or equivalent answer = 3xy(3x - 2y2) 3. 



b=



a d



2



+c



= -18y + 12 3. 3a + 4b = 3x(-3) + 4 × 7 = - 9 + 28 = 19 Grade C 1. 2x(x + 10) = 2x2 + 20x 2. (a + 3)(a + 2)



Grade A* 1. (i) 2(x + 4) + 2(2x − 1) = 24 (ii) x = 3 2x + 8 + 4x − 2 = 24 6x + 6 = 24 6x = 18 2. 93⁄2= (√9)3 = 33 = 27



= a2 + 2a + 3a + 6 = a2 + 5a + 6 3.(a) 12y 5 ÷ 3y 2 = 4y (5-2) 



= 4y 3



(b) 45 × 43 = 4(5+3) 



= 48
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Algebra



13. Solving Equations



Grade



Learning Objective



G



• Solve ‘thinking of a number’ problems • Solve equations involving only addition or subtraction from the unknown



F



• Solve equations where there is a multiple of the unknown • Solve ‘thinking of a number’ problems where there are two operations



E



• Solve equations involving two operations



• Solve equations involving brackets and divisor lines



D



• Solve equations with unknowns on both sides, where the solution is 



C



58



Grade achieved



a positive integer



• Solve equations with unknowns on both sides, where the solution is 



a fraction or negative integer



B



• Make sure you are able to meet ALL the objectives at lower grades



A



• Make sure you are able to meet ALL the objectives at lower grades



A*



• Solve equations involving algebraic fractions
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13. Solving Equations



Grade G



Grade G



• Solve ‘thinking of a number’ problems 1. Dan thinks of a number.



1.







He multiplies his number by 2.











His answer is 22.











The diagram shows this.







Number







Multiply by 2



22











(a) Work out the number that Dan thought of. 



(1 mark)



(a) 



answers



Algebra 



• Solve equations involving only addition or subtraction from the unknown 2. 



2. Solve the following equations: 



(i) 







(ii) 



a + 10 = 16 b – 7 = 10 



(1 mark)







(i)



(1 mark)







(ii) 



Grade F



Grade F



• Solve equations where there is a multiple of the unknown 1. Solve 3x = 15 



(1 mark)



1. 



• Solve ‘thinking of a number’ problems where there are two operations 2. 



2. Tim thinks of a number. 



He calls the number n.











He multiplies his number by 4 and then takes away 5.











His answer is 19.











The diagram shows this.











n



Multiply by 4



(a) Write the number Tim was thinking of. 



Take away 5



19



(2 marks)



Grade E



(a)



Grade E



• Solve equations involving two operations 1. Solve 3x + 8 = 17 
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(2 marks)



1. 
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Algebra



Grade D



Grade D



• Solve equations involving brackets and divisor lines 1. (a) Solve 2(x + 1) = 12 



(b) Solve x⁄4 = 20 



(2 marks)



1. (a)



(2 marks)







• Solve equations with unknowns on both sides, 







where the solution is a positive integer



2. Find the value of a in the equation 



(b)



20a – 16 = 18a – 10 



2. (3 marks)







Grade C



Grade C



• Solve equations with unknowns on both sides, where the solution is a fraction 











or negative integer 



1. (a) Solve 5p + 7 = 3(4 – p) 



answers



13. Solving Equations 



(b) Solve 4z + 4 = 3(-1 + z) 



(3 marks)



1. (a)



(3 marks)







Grade A*



(b)



Grade A*



• Solve equations involving algebraic fractions 1. Solve the equation 



2



x+1



60



+



3



x-1



=



1. 5



x2 - 1 
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(4 marks)
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Algebra 



Grade G



13. Solving Equations - Answers



Grade A*



1. 



n × 2 = 22



1. 2(x – 1) + 3(x + 1) = 5







22 ÷ 2 = 11







2x – 2 + 3x + 3 = 5



n = 11 2 (i) a +10 = 16 a = 16 - 10 a = 6 (ii) b - 7 = 10 b = 10 + 7 b = 17







5x +1 = 5







5x = 4







x = 0.8







Grade F 1. 15 ÷ 3 = 5 2. 19 + 5 = 24 



24 ÷ 4 = 6



Grade E 1. 17 – 8 = 9 



9÷3=3



Grade D 1. (a) 2x + 2 = 12 



2x = 10







x=5







(b) x = 20 × 4 = 80



2. 20a – 18a = 16 – 10 



2a = 6, so a = 3



Grade C 1. (a) 5p + 7 = 12 – 3p 



8p = 5







p = 5/8







(b) 4z + 4 = -3 + 3z







4z - 3z = -3 - 4







z = -7
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Algebra



14. Forming and solving equations from written information



Grade



G



Grade achieved



• No objectives at this grade



F



• No objectives at this grade



E



• No objectives at this grade



D



• Form and solve equations from written information 



C



involving two operations



• Form and solve equations from written information 



B



involving more complex operations



• Form and solve equations from written information 



A



involving two operations, including negative numbers



• Make sure you are able to meet ALL the objectives at lower grades



A* 62



Learning Objective



• Make sure you are able to meet ALL the objectives at lower grades
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14. Forming and solving equations from written information



Grade D



Grade D



• Form and solve equations from written information involving two operations 1. 



1. Chris is 6 years older than Alan. 



The sum of their ages is 30.







Write an equation to work out how old they are. 



(4 marks)



Grade C



Grade C



• Form and solve equations from written information 











involving more complex operations 



1. David buys 7 CDs and 7 DVDs.



1. 







A CD costs £x. A DVD costs £(x + 2)







(a) Write down an expression, in terms of x, for the total cost, in pounds,







of 7 CDs and 7 DVDs. 



(a) (2 marks)



(b) 



(b) The total cost of 7CDs and 7 DVDs is £63







(i) Express this information as an equation in terms of x. 







(ii) Solve your equation to find the cost of a CD and the cost of a DVD. 



(1 mark)



(i)



(4 marks)



(ii)



Grade B



Grade B



• Form and solve equations from written information 











answers



Algebra 



involving more complex operations, including negative numbers 



1. A triangle has sides with the following lengths, in centimetres: 



2x - 1, 3(x -2) and 4x + 5







(a) Write down an expression, in terms of x, for the perimeter of the triangle 







The perimeter of the triangle is 61cm







(b) Work out the value of x 
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1. (1 mark)



(a)



(2 marks)



(b)
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14. Forming and solving equations from written information - Answers 



Algebra



Grade D 1. Alan’s age = x 



Chris’s age = x + 6











x + x + 6 = 30 2x + 6 = 30 2x = 24 x = 12







Alan is 12 years old and Chris is 18 years old







Grade C 1. (a) 7x + 7(x+2) or 14x+14 



(b) (i) 7x + 7(x+2) = 63







(ii) 7x + 7x + 14 = 63







14x = 63 - 14







14x = 49







x = 3.5







CDs cost £3.50 each and DVDs cost £5.50 each



Grade B 1. (a) (2x - 1) + (3x - 6) + (4x + 5) 



2x - 1 + 3x - 6 + 4x + 5







9x - 2cm







(b) 9x - 2 = 61







9x = 63







x = 63 ÷ 9 x=7







64
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Algebra



15. Trial and improvement



Grade achieved



Grade



Learning Objective



G



• No objectives at this grade



F



• No objectives at this grade



E



• No objectives at this grade



D



• No objectives at this grade



C



• Use trial and improvement to solve quadratic equations



B



• Make sure you are able to meet ALL the objectives at lower grades



A



• Make sure you are able to meet ALL the objectives at lower grades



A*



• Make sure you are able to meet ALL the objectives at lower grades
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Algebra



Grade C



Grade C



• Use trial and improvement to solve quadratic equations. 1. The equation



x3 - x = 18



1. 



has a solution between 2 and 3.







Using trial and improvement, find the value of x.











Give your answer correct to 1 decimal place.











Show all your working out. 



2. The equation



x3 - 5x = 18



(4 marks)







2. 



has a solution that lies between 3 and 4.







Using trial and improvement, find the value of x.











Give your answer to 1 decimal place.











Show all your working out. 
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(4 marks)



answers



15. Trial and improvement 
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Algebra 



15. Trial and improvement - Answers



Grade C 1. 2.7 



2.5? 13.125 (too small)







2.7? 16.983 (too small)







2.9? 21.489 (too large)







2.8? 19.152 (too large)







2.75? 18.046 (too large)







Answer is between 2.7 and 2.8







2.7 = 1.017 away from 18 (18-16.983)







2.8 = 1.152 away from 18 (19.152-18)







∴ 2.7 = closer to 18.







∴ x = 2.7 to 1 decimal place.



2. 3.2 



3.5? 25.375 (too large)







3.3? 19.437 (too large)







3.2? 16.768 (too small)







3.25? 18.078 (too large)







Answer is between 3.2 and 3.3







∴ x = 3.2 to 1 decimal place.
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Algebra



16. Formulae



Grade



Learning Objective



G



• Substitute positive whole number values into formulae with a single operation



F



Grade achieved



• Substitution into formulae with two operations • Use inverse operations to find inputs to a formulae given an output



E



• Make sure you are able to meet ALL the objectives at lower grades



D



• Convert values between units before substituting into formulae



C



• Rearrange a formula (linear or quadratic) to change its subject



• Substitute fractional values into formulae



B



• Substitute values into a quadratic formula • Discriminate between formulae for length, area and volume



• Substitute negative decimal values into formulae • Rearrange more complex formulae involving algebraic fractions,



A







including repeated subject



• Use direct and inverse proportion to find formulae 



A* 68



(linear and squared relationships)



• Use direct and inverse proportion with cubic variables
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16. Formulae



Grade G



Grade G



• Substitute positive whole number values into formulae with a single operation 1. Powder can be mixed with water to make a milk drink.



1. 











The following rule is used











Number of spoonfuls = Amount of water (ml) divided by 20







A glass contains 160ml of water.







(a) How many spoonfuls are needed? 







There are 20 spoonfuls of powder in a jug.







(b) How much water is needed? 



(1 mark)



(a) 



(1 mark)



Grade F



(b)



answers



Algebra 



Grade F



• Substitution into formulae with two operations • Use inverse operations to find input to a formula given output 1. Avril was checking her bill for hiring a car for a day.



1. 











She used the following formula







Mileage cost = Mileage rate × Number of miles travelled







The mileage rate was 9 pence per mile and Avril’s mileage cost was £24.30.







(a) Work out the number of miles Avril had travelled. 







She then worked out the total hire cost using the following formula:







(2 marks)







Total hire cost = Basic hire cost + Mileage cost







The basic hire cost was £25







(b) Work out the total hire cost 



(a)



(1 mark)



Grade D



(b) Grade D



• Convert values between units before substituting into formulae 1. 



C = 240R + 3 000



1. 







The formula gives the capacity, C litres, of a tank needed to supply water to R hotel rooms











(a) R = 6











(2 marks)



(b) C = 4 920







Work out the value of C. 







Work out the value of R 



(2 marks)



(c) A water tank has a capacity of 4 700 litres.







(a)



(b) 



Work out the greatest number of hotel rooms it could supply. 



(3 marks)



Grade C



(c) Grade C



• Rearrange a formula (linear or quadratic) to change its subject 1. Make t the subject of the formula
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v = u + 5t 



(2 marks)



1. 
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Algebra



Grade B



Grade B



• Substitute fractional values into formulae 1. 



y = ab + c







Calculate the value of y when







a = 1/2 b = 3/4 c = 4/5 



1. (4 marks)







• Substitute values into a quadratic formula 2. In the diagram, 



each side of the square







ABCD is (4 + x) cm.



x cm



4 cm



A



2. 



B







answers



16. Formulae 



4 cm



x cm C



D







(a) Write down an expression in terms of x for the area, in cm2, of the square ABCD.



(a) 







(b) The actual area of the square ABCD is 20cm2.











Show that x + 8x = 4 2



(4 marks)



• Discriminate between formulae for length, area, volume 







3. Here are some expressions



πr ⁄x



r2⁄πx







3



(b) 



3. 



p2r⁄2



πr2 + rx



πpq



p2π⁄r



Tick the boxes below the three expressions which could represent areas 



(3 marks)



Grade A







Grade A



• Substitute negative decimal values into formulae • Rearrange formulae involving algebraic fractions 1. 



9(s+t)



1. 



st







s = -2.65 t = 4.93



(a) Calculate the value of r.







r=



Give your answer to a suitable degree of accuracy. 



(a) (2 marks)



(b) Make t the subject of the formula below







r=
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9(s+t) st 
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16. Formulae



Grade A



Grade A



2. (a) Make N the subject of the formula below. 



2. (a) 



P+E = T N N 



(2 marks)







(b) Make l the subject of the formula below







t = 2π√l/g 







(4 marks)



(linear and squared relationships) 



3. 



y is directly proportional to x2. When x = 2, y = 16. (a) Express y in terms of x. 







(b) z is inversely proportional to x.







(b) 











• Use direct and inverse proportion to find formulae 







3. 



answers



Algebra 



(3 marks)







When x = 5, z = 20.







Show that z = c yn, where c and n are numbers and c > 0.







(You must find the values of c and n). 



(b) (4 marks)



Grade A*



(a) 







Grade A*



• Use direct and inverse proportion with cubic variables 1. The volume of a bottle (v) is directly proportional to the cube of its height (h).



1. 







When the height is 5cm the volume is 25cm³.







(a) Find a formula for v in terms of h.



(a) 







(b) Calculate the volume of a similar bottle with a height of 8m.



(b) 
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16. Formulae - Answers 



Grade G



Grade A



1. (a) 160 ÷ 20 = 8 



Grade F 1. (a) 2 430p ÷ 9p = 270 



or £24.30 ÷ £0.09 = 270







(b) 25 + 24.30 = £49.30



1. (a) (240 × 6) + 3 000 = 4 440 ∴ C = 4 440 (b) 4 920 - 3 000 = 1 920 ∴







1920/240 = 8 ∴ R = 8



4π



(c) R = (4 700 - 3 000) ÷ 240 (= 7.08) = 7 rooms







Grade C 1. 



P + NE = T NE = T - P N= T-P E 2 (b) l = t g/ 2 



Grade D 



T-P E P + E = T N N NP + NE = NT N N 2. (a) N =







(b) 20 × 20 = 400







Algebra



v = u + 5t v - u = 5t t=v-u







t = 2π√(l/g)







t2 = 4π2(l/g) 2 t 2 = 4π l/g







5







t 2g = 4π2l t 2g/ 2 = l 4π



3. (a) y = k × x ²



Grade B = 1/2 × 3/4 + 4/5







16 = k × 2²







= 3/8 + 4/5 = 15+32/40 = 47/40







4=k







= 17/40







∴ y = 4x ²



1. 



y 



2. (a) (4 + x)(4 + x) or (4 + x)2 = (x + 4)2 (b) (4 + x) (4 + x) = 20











(b) x = 100







16 + 4x + 4x + x2 = 20











x2 + 8x + 16 = 20 x2 + 8x = 4











and



3. 3rd, 4th and 5th expressions Grade A







1. (a) -1.57 or -1.571











9(-2.65 + 4.93) -2.65 × 4.93











9 × 2.28 -13.0645















9s rs - 9







9(s+t)
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r=



st rst = 9(s + t) rst - 9t = 9s ∴ t = 9s rs - 9



√y = 100 2 z



z = 200 √y z = 200 × y -1/2 ∴ c = 200 and n = -1/2



1. (a) V = 0.2h³



= -1.570668606 = -1.57 or -1.571



(b) t =



x = √y2



Grade A*



20.52 -13.0645 



z







then then







(b) The volume is 102.4cm³



rst = 9s + 9t t(rs - 9) = 9s
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17. Sequences



Grade



G



Learning Objective



• Continue sequences of diagrams • Find missing values and/or word rule in a sequence 



F E



Grade achieved



with a single operation rule



• Find the nth term of a sequence which has a single operation rule



• Find the word rule for a sequence which has a rule 



with two operations



D



• Find a word rule for a non-linear sequence



C



• Find the nth term of a sequence which has a two-operation rule



B A A* CLCnet 



• Find the nth term of a descending sequence



• Find the nth term of a quadratic sequence



• Make sure you are able to meet ALL the objectives at lower grades
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Algebra



Grade G



Grade G



• Continue sequences of diagrams. 1. A pattern can be made from matchsticks, this is shown below



1.







(a) Draw pattern number 4 







(b) Complete this table for the pattern sequence.



(1 mark)



(b)



Pattern number



1



2



3



Number of matchsticks used



4



7



10



4







5



(1 mark)



• Find missing values and/or word rule in a sequence which has 



(a)



answers



17. Sequences 







a single operation rule. 



2. Here is a sequence of numbers with two missing numbers.



2. 







7, 14, 21, …, …, 42.











(a) Fill in the two missing numbers.



(a) 







(b) Write in words, a rule that can be used to find the two missing numbers.



(b)



Grade F



Grade F • Find the nth term of a sequence which has a single operation rule. 



1. 



1. A pattern is made using dots. 



Pattern Number 1



•• •• ••











Pattern Number 2



Pattern Number 3



•• •• ••



•• •• ••



Complete the table for pattern number 6 and n. Pattern number



Number of dots



1



2



2



4



3



6



4



8











5 6 N
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17. Sequences



Grade E



Grade E



• Find the word rule for a sequence which has a rule with two operations. 1. Here are the first five terms in a number sequence:



1. 







2, 5, 11, 23, 47…











Write, in words, a rule to work out the next number.







Grade D



Grade D • Find a word rule for a non-linear sequence. 1. Here are the first five terms in a number sequence:



1. 







1, 4, 9, 16, 25…











Write, in words, a rule to work out the next number.







answers



Algebra 



Grade C



Grade C • Find the nth term of a sequence which has a two-operation rule. 1. Here are the first five terms in a number sequence:



1. 







6, 11, 16, 21, 26…











Find an expression, in terms of n, for the nth term of the sequence. 



(2 marks)



Grade B







Grade B



• Find the nth term of a descending sequence. 1. 



1. Here are the first four terms in a number sequence: 



20, 17, 14, 11…







(a) Write down the next two terms of the sequence. 



(2 marks)







(a) 







(b) Find, in terms of n, an expression for the nth term of this sequence. 



(2 marks)







(b) 







(c) Find the 50th term of the sequence. 



(1 mark)







(c) 



Grade A



Grade A



• Find the nth term of a quadratic sequence. 1. 



1. Here are the first five terms in a number sequence: 



6, 9, 14, 21, 30…







Find, in terms of n, an expression for the nth term of this sequence. 



CLCnet 



(4 marks)
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17. Sequences - Answers 



Algebra



Grade G



Grade B



1. (a) One extra square = 13 matches



1. (a) 8, 5











(b) 



(b) 23 - 3n







Sequence is descending by 3 each time







So nth term must include -3n







First term is 20







Substitute 1 for n



2. (a) 28 and 35







Inverse of -3 is +3











20 + 3 = 23 ∴ 23-3n



Pattern number



1



2



3



4



5



Number of matchsticks used



4



7



10



13



16



(b) Numbers go up in 7’s or 7 times table.



Grade F 1. Pattern number



Number of dots



1



2



2



4



3



6



4



8



5



10



6



12



N



2n



(c) 50th term is -127







23 - 3n







23 - (3 × 50)







23 - 150 = -127



Grade A 1. 



n2 + 5







Differences between terms are not constant,







so find second differences,







2nd differences = 2 (constant)







∴ nth term must include n2







First term is 6







Substitute 1 for n



Grade E







6 - 12 = 5



1. Multiply the number by two and add one.







∴ nth term = n2 + 5



Grade D 1. The next number is 62 i.e 6 × 6 = 36 



(or multiply the number by its position, eg 7th =7 × 7 = 49)



Grade C 1. 5n + 1 



eg. Sequence increases by 5 each time,







so nth term must include 5n.







Substitute 1 for n







5×1=5







So, to get first term (6) we must add 1







5 × 2 =10







To get second term (11) we must add 1,







etc.
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18. Graphs



Grade achieved



Grade



Learning Objective



G



• No objectives at his grade



F



• Read from a linear (straight line) conversion graph



E



• Draw a graph from a table of postive, whole number values



D



• Plot distance-time graphs from information about speed



• Interpret and plot distance-time graphs. Calculate speeds from these



• Draw graphs from tables, with points in all four quadrants



C



• Plot graphs of real-life functions



B



• Interpret curved sections of distance-time graphs using language



A A* CLCnet 







of acceleration and deceleration



• Make sure you are able to meet ALL the objectives at lower grades



• Make sure you are able to meet ALL the objectives at lower grades
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Algebra



Grade F



Grade F



• Read from a linear (straight line) conversion graph 1. The conversion graph below can be used for changing between kilograms and pounds.



1. 



22 20 18 16 Pounds



14 12



answers



18. Graphs 



10 8 6 4 2 0



0



1



2



3



4



5







6 7 8 Kilograms



9



10



11



12







(a) Use the graph to change 10 kilograms to pounds. 



(1 mark)



(a) 







(b) Use the graph to change 11 pounds to kilograms. 



(1 mark)



(b) 



Grade E



Grade E



• Draw a graph from a table of positive, whole number values 1. The table below shows how many Australian Dollars can be exchanged for Pounds,



1. 











for various amounts. £



20



30



40



50



$



42



63



84



105







(a) Use the table to draw a conversion graph to convert Pounds to Australian dollars. (2 marks)



(a) Indicate your answer







(b) Use your graph to convert £25 to Australian Dollars 







(1 mark)



on the graph



(b) 



120



100



80 $ 60



40



20



0







0



10



20



30



40



50



60



£
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18. Graphs



Grade E



Grade E



• Interpret and plot distance-time graphs. Calculate speeds from these 2. Jim went for a bike ride. The distance-time graph shows his journey.



2. 



Distance from home (kilometres)



30



20



10



0



1200



1300







1400 Time



1500



1600











He set off from home at 1200. During his ride, he stopped for a rest.











(a) (i) How long did he stop for a rest?



(a) (i)







(ii) At what speed did he travel after his rest? 







Jim then rested for the same amount of time as his first rest,











and then travelled home at a speed of 25 km/h.











answers



Algebra 



(3 marks)



(b) Complete the graph to show this information. 



(2 marks)



Grade D







(ii)



(b) Grade D



• Plot distance-time graphs from information about speed 1. Alice drives 30 miles to her friend’s house. The travel graph shows Alice’s journey.



1. 



Distance in miles



30



20



10



0



0







2



3 Time in hours



(a) How long does the journey take? 







1



4



5



(1 mark)



Alice stays with her friend for one hour, She then travels home at 60 miles per hour.



(b) Complete the graph to show this information. 



(3 marks)



(a) (b) Indicate your answer 



CLCnet 



on the graph
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Grade D



Grade D



• Draw graphs from tables with points in all four quadrants 2 (a) Complete the table of values for y = 2x + 2 



x y 



-2



-1



(2 marks)



0



1



-2



2



2 (a) See Table



4



(b) On the grid, draw the graph of y = 2x + 2 



(2 marks)



answers



18. Graphs 



(b) Indicate your answer



y







10



on the grid



9



8



7



6



5



4



3



2



1



-2



-1



0



1



2



3



x



-1



-2



-3







-4
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18. Graphs



Grade C



Grade C



• Plot graphs of real-life functions



24hr



1. Hywel sets up his own business as an electrician.



1. 



N!



ELECTRICIA







(a) Complete the table below







where C stands for his total charge







and h stands for the number of hours he works.



0707 123456 Telephone 8 CALL OUT £1 ur ho r pe 5 Plus £1



(a) See table 







h C 



0



1



2



3



33



answers



Algebra 



(b) See Grid



(b) Plot these values on the grid below.







Use your graph to find out how long Hywel worked if the charge was £55.50. (Total 4 marks)



80



70



60



50



40



30



20



10







0



CLCnet 



1



2



3
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Grade B



Grade B



• Interpret curved sections of distance-time graphs using language 











of acceleration and deceleration 



1. This graph shows part of a distance/time graph for a delivery van after it had left the depot.



1. 







(a) 



(a) Use the graph to find the distance the van travelled in the first 10 seconds











after it had left the depot.



(b) Describe fully the journey of the bus represented by the parts AB,BC and CD







of the graph. 



(Total 4 marks)



100



D



C



90 Distance (in metres) from the depot



(b) 



answers



18. Graphs 



B



80 70 60 50 40 30



A



20 10 0







0



2



4



6



8



10



12



14



16



18



20



22



24



26



28



Time (in seconds)







82



GCSE Revision 2006/7 - Mathematics 



CLCnet



Algebra 



18. Graphs - Answers



Grade F



Grade D



1. (a) 22 pounds



2. (a) 







(b) 5 kg



x y



Grade E 



1. (a) 



-2



-1



0



1



2



-2



0



2



4



6



(b) 



y



120



10



100



9



8



80 7



$ 6



60



5



40



4



3



20



2



0







0



10



20



30



40



50



1



60



£ -2







-1



(b) $54 - $56



0



-2







-3



(ii) 20 kilometres per hour



(b) 







30



Distance from home (kilometres)



2







-4



Grade C 1. (a) 



h C



10











1200



1300



1400 Time



1500



1600



0



1



2



3



18



33



48



63



(b) Accurate graph with above values.







Hywel worked 2.5 hours.



Grade B 1. (a) 32 m



Grade D







(b) AB: van travelling at constant speed



1. (a) 2 hours







BC: van gradually slowing down











CD: van stationary.



Distance in miles



30



20



10



0











x



20



0



(b) 



3



-1



2. (a) (i) 30 minutes or ½ hour. 



1



0



CLCnet 



1



2



3 Time in hours



4



5
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19. Simultaneous Equations



84



Grade



Learning Objective



G



• No objectives at this grade



F



• No objectives at this grade



E



• No objectives at this grade



D



• No objectives at this grade



C



• Solve simultaneous equations by substitution and graphical methods



B



• Solve simultaneous equations by elimination



A



• Solve simultaneous equations involving quadratics



A*



• Make sure you are able to meet ALL the objectives at lower grades
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CLCnet



19. Simultaneous Equations



Grade C



Grade C



• Solve simultaneous equations by the substitution method. 1. 



1. Solve these simultaneous equations using the substitution method: 



(a) y = 2x - 1







(b) x + 2y = 8 



(a) (4 marks)



(b) 



• Solve simultaneous equations by the graphical method. 2 See Grid



2 (a) On the grid below, draw the graphs of 



(i) x + y = 4







(ii) y = x + 3 



y



(a) (i)



6



(2 marks)







answers



Algebra 



(ii)



5



4



3



2



1



-2



-1



0



1



2



3



4



x



-1



-2



-3



-4



-5











-6



(b) Use the graphs to solve the simultaneous equations



(b) 







(i) x + y = 4







(i)







(ii) y = x + 3







(ii)



Grade B



Grade B



• Solve simultaneous equations using the elimination method 1. 



1. Solve this pair of simultaneous equations using the elimination method: 



x – 3y = 1 2x + y = 9 



(4 marks)



Grade A







Grade A



• Solve simultaneous equations involving quadratics 1. Solve this pair of simultaneous equations: 



x2 + y2 = 36 y - x = 6 



CLCnet 



1. (7 marks)
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19. Simultaneous Equations - Answers 



Algebra



Grade C







x + 2(2x – 1) = 8 (substitute 2x – 1 for y in equation 2) x + 4x – 2 = 8 (expand brackets) 5x – 2 = 8 (simplify) 5x = 8 + 2 (add 2 to both sides) 5x = 10 (divide by 5) x = 2 







(substitute 2 for x in equ. 1)







y=4-1 y=3



1. 







2. (a) (i) graph of x + y = 4 or y = -x + 4 (ii) graph of y = x + 3







(b) x = ½;







y = 3½



Grade B 1. 2x – 6y = 2 



Equation 1 multiplied by 2







2x + y = 9







-7y = -7 (equ. 1 subtract equ. 2)







y = 1 (divide by -7)







2x + 1 = 9 (substitute 1 for y)







2x = 9-1 (take 1 from both sides)







2x = 8 (divide by 2)







x=4



Grade A 1. 



x







OR







2







y=0 and y = -6



= -6 and



x =0 x + y2 = 36 y = x + 6 (rearranged) x2 + (x - 6)2 = 36 x2 + x2 - 12x + 36 = 36 2x2 - 12x + 36 = 36 2x2 - 12x - 0 = 0 2(x - 6)(x + 0) = 0
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20. Quadratic Equations



Grade



Learning Objective



G



• No objectives at this grade



F



• No objectives at this grade



E



• No objectives at this grade



D



• No objectives at this grade



C



Grade achieved



• No objectives at this grade



B



• Solve quadratic equations by factorisation



A



• Solve quadratic equations by use of the formula



A* CLCnet 



• Use graphs to solve quadratic and cubic equations



• Solve quadratic equations by completing the square



• Make sure you are able to meet ALL the objectives at lower grades
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Algebra



Grade B



Grade B



• Solve quadratic equations by factorisation.



1. 



1. (a) Expand and simplify (2x - 5)(x + 3) 



x2 + 6x - 7 (ii) Solve the equation x2 + 6x - 7 = 0 



(2 marks)



(b) (i) Factorise







(a) (b) (i)



(3 marks)



Grade A







(ii)



Grade A



• Solve quadratic equations by use of the formula. • Solve quadratic equations by completing the square. 1. (x + 1)(x - 5) = 1



1. 







x2 - 4x - 6 = 0 (b) Solve the equation x2 - 4x - 6 = 0















(a) Show that







Give your answer to 3 significant figures Use the formula







answers



20. Quadratic Equations 



(2 marks)



(a) (b) 



(3 marks)















x = -b ± √b - 4ac 2a







2. Solve the following equation by completing the square. 



x2 + 12x - 9 = 0







Give your answer to 3 significant figures. 
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20. Quadratic Equations - Answers



Grade B 1. (a) 2x2 + 6x - 5x - 15 



= 2x2 + x - 15



(b) (i) (x + 7)(x - 1) = 0







(ii) x = -7



x=1







Grade A 1. (a) (x + 1)(x - 5) = 1 



x2 - 5x + x - 5 = 1 x2 - 4x - 5 = 1 x2 - 4x - 5 - 1 = 0 x2 - 4x - 6 = 0



(b) x = 4 ± √4 - 4×1×(-6) 2×1



x = 4 ± √16+24







2



x = 4 + √40 = 8.325 or







2



x = 4 - √40 = -4.325







2







x2 - 12x - 9 = 0 (x - 6)2 - 9 -36 = 0 (x - 6)2 = 45







x - 6 = √45







±



2. 



√45



√45 + 6 = 12.7







x



=







x



= - √45 + 6 = -0.708



TIP: Quadratic equation is generally x2 + bx + c = 0 To complete the square:







(x b ) +



2



2



+c-



CLCnet 



(b )



2



2



=0
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21. Inequalities



Grade



Learning Objective



G



• No objectives at this grade



F



• No objectives at this grade



E



• No objectives at this grade



D



• List values that satisfy an inequality



C



• Solve inequalities involving one operation • Plot points on a graph governed by inequalities



B



• Shade regions on a graph based on inequalities



A



• Make sure you are able to meet ALL the objectives at lower grades



A* 90



Grade achieved



• Make sure you are able to meet ALL the objectives at lower grades
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21. Inequalities



Grade D



Grade D



• List values that satisfy an inequality. 1. 



y is an integer and







(a) Write down all the possible values of y 







(b) (i) Solve the inequality 3n > -10.







-3 < y ⩽ 3



1. (2 marks)



(a) (b) (i)



(ii) Write down the smallest integer which satisfies the inequality 3n > -10. 



(2 marks)







(ii)



Grade C



Grade C



• Solve inequalities involving one operation. 







• Plot points on a graph governed by inequalities. 1. (a) -3 < x ≤ 1



1. (a) 







x is an integer







Write down all the possible values of x 







(2 marks)



(b) Shade the grid for each of these inequalities:







-3 < x ≤ 1







x and y are integers 







y > -1







(b) See Grid



y < x +1 (3 marks)



(c) Using your answer to part (b), write down the co-ordinates







answers



Algebra 







of the points that satisfy all 3 inequalities. 



(3 marks)



(c)







y



4



3



2



1



-5



-4



-3



-2



-1



0



1



2



3



4



5



x



-1



-2



-3



-4







CLCnet 
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Grade B



Grade B



• Shade regions on a graph based on inequalities.



1. 



1. (a) Make y the subject of the equation 



x + 2y = 8 (b) On the grid, draw the line with equation x + 2y = 8 (c) On the grid, shade the region for which x + 2y ⩽ 8, 0 ⩽ x ⩽ 4 and y ⩾ 0 



(2 marks)



(a) 



(1 mark)



(b) See Grid



(4 marks)



(c) See Grid



y 10



answers



21. Inequalities 



8



6 



4



2



0 



92



0



2



4



6



8



10
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21. Inequalities - Answers



Grade D



Grade B



1. (a) -2, -1, 0, 1, 2, 3



1. (a) 2y = 8 - x (or x/2 + y = 4)



(b) (i) n > -10/3















(ii) -3



y = 8-x/2 (or y = 4 - x/2)







(b) eg (0,4), (2,3), (4,2)







(c) 



x=4



Grade C



y



1. (a) -1; 0; 1; -2



10







(b) y



8



4



6



3



4



2



1



-5 -



4



-3 -



2



y = -1



-1 1



0



2 2



3



4



5



y=0



-1



-2







0



0



2



4



6



8



x=0



10



x



x + 2y = 8



-3



-4



y = x +1



x = -3







x=1



(c) (0,0); (1,0); (1,1)



CLCnet 
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22. Equations & Graphs



Grade



Learning Objective



G



• No objectives at this grade



F



• No objectives at this grade



E



• No objectives at this grade



D



• No objectives at this grade



Grade achieved



• Understand the relationship between a line’s equation and its intercept and gradient • Find points on a line given its equation



C



• Find the equation of a line given points that lie upon it • Find the equation of lines that are parallel • Plot graphs of quadratic functions



B



• Plot graphs of reciprocal functions • Plot graphs of cubic functions



A



• Find intersections between parabolas and cubic curves and straight lines



A* 94



• Interpret and sketch transformations of graphs • Find equations resulting from transformations • Find intercepts of sketched graphs and the x and y axes
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22. Equations & graphs



Grade C



Grade C



• Understand the relationship between a line’s equation 















and its intercept and gradient 



1. A straight line has equation y = 4x – 6



1. 







(a) Find the value of x when y = 1. 







(b) A straight line is parallel to y = 4x – 6 and passes through the point (0, 2).







(2 marks)



What is its equation? 



(a) (b) 



(2 marks)







• Find points on a line given its equation 2. A straight line has equation



y = 4x + ½



2. 







The point A lies on the straight line. A has a y co-ordinate of 5.







Find the x co-ordinate of A. 



answers



Algebra 



(2 marks)







• Find the equation of a line given points that lie upon it 



y



3. 



L



3. 



C



A (-1,5)



Diagram not accurately drawn.



(0,5)



x



O 



A (-1,5), B (2,-1) and C (0,5) A line L is parallel to AB and passes through C. Find the equation of the line L.







The diagram above (not accurately drawn) shows three points







• Find the equation of lines that are parallel 4. 











ABCD is a rectangle. A is the point (0,1) and C is the point (0,6).







y 6



4. 



C







B



D



1



O The equation of the straight line through A and B is y = 3x + 1 Find the equation of the straight line through D and C. 







A



CLCnet 



x (2 marks)
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Grade C



Grade C



• Plot graphs of quadratic functions 5. (a) Complete the table for y = x2 – 2x + 2 



x y



-2



-1



10



(2 marks)



0



1



2



1



2



3



(a) See Table



4 10



(b) On the grid below, draw the graph of y = x2 – 2x + 2 







5. 



(2 marks)



(b) See Grid



y 12



answers



22. Equations & graphs 



11



10



9



8



7



6



5



4



3



2



1



-2



-1



0



1



2



3



4



x



-1



-2



-3



-4











96



-5



GCSE Revision 2006/7 - Mathematics 











CLCnet



22. Equations & graphs



Grade B



Grade B



• Plot graphs of reciprocal functions 2 1. (a) Complete this table of values for y = 4 – — x



x y 



-3



-2



-1



1. 



-0.5



0.5



1



4.7



2



3



(a) See Table



2



2 (b) Draw a graph of y = 4 – — x on the grid below. 



(Total 4 marks)



(b) See Grid



y



10



8



answers



Algebra 



6



4



2



-3



-2



-1



0



1



2



3



x



-2



-4



-6



-8











-10



• Plot graphs of cubic functions 2. The graph of y = f(x) is shown on axes below.



2. 



y 5



4



3



2



1



-5



-4



-3



-2



-1



0



1



2



3



4



5



x



-1



-2



-3



-4











-5



(a) On the grid, sketch the graph of y = f(x) + 2 



CLCnet 



(Total 4 marks)



(a) See Grid
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Algebra



Grade A



Grade A



• Find intersections between parabolas and cubic curves and straight lines 1. The graphs of y = 2x2 and y = mx – 2 intersect at the points A and B. 



1. 



The point B has co-ordinates (2, 8).







y



y



= 2x 2



y = mx - 2



B (2,8)



A



O



x







answers



22. Equations & graphs 







(a) Find the co-ordinates of the point A. 



(a) 



Grade A*



Grade A*



• Interpret and sketch transformations of graphs 







• Find equations resulting from transformations 







• Find intercepts of sketched graphs and the x and y axes 



y y = f(x)



(-2)



(4)



x











1. The diagram shows the curve with equation y = f(x), where f(x) = x2 − 2x -8



1. 







(a) On the same diagram sketch the curve with equation y = f(x − 1).







Calculate the x co−ordinate of the point T. Give your answer in terms of a. 



(4 marks)



(c) The curve with equation y = x2 − 2x − 8 is reflected in the y axis.







(2 marks)



(b) The curve with equation y = f(x) meets the curve with equation y = f(x − a) at the point T.







Label the points where this curve cuts the x axis. 



(a) 



Find the equation of this new curve. 



(d) Find y intercept of new curve. 
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(b) (c) 



(2 marks)







(2 marks)



(d)
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Algebra 



22. Equations & graphs - Answers



Grade C



Grade A



1. (a) y = 4x – 6



1. 







y = mx – 2 (at B , x = 2, y = 8) 8 = 2m – 2 10 = 2m 5=m ∴ y = 5x – 2 (straight line) y = 2x ² (the curve)







At A, y values are equal







∴ 2x ² = 5x - 2







2x ² - 5x + 2 = 0







(2x - 1)(x - 2) = 0







x = ½ or 2 y = 2x ² y = 2 × (½)²







Co-ordinates of point A = (½, ½)







⇒ 1 = 4x -6











⇒ 4x = 7











⇒ x = 7/4 = 1.75















(b) y = 4x + 2



2. 



y = 4x + ½ 5 = 4x + ½ 4½ = 4x x = 4½ ÷ 4= 1.125



3. Gradient change in y change in x







y2 - y1 x2 - x1







=







= 5 - (-1) (-1) -2







= 6 = -2 -3







=½



Grade A* 1. (a) Moved one space to the right 



Cuts x axis at (-1, 0) and (5,0)







x= a+2







y intercept = 5 y = -2x +5



4. 



y = 3x + 6







5. (a)







x y 



(b) 



-2



-1



0



1



2



3



4







10



5



2



1



2



5



10







(b) Graph with minimum at (1,1)







Grade B 1. (a)



x y 



-3



-2



-1



-0.5



0.5



1



2



3



4.7



5.0



6.0



8.0



0



2



3



3.3



(b) Reciprocal graph with above co-ordinates



2. (a) Graph translated two units up the grid. 







f (x ) = x ² - 2x - 8 f (x – a ) = (x – a )² - 2(x – a ) - 8 at T x ² – 2x - 8 = (x – a )² - 2(x – a ) - 8 x ² – 2x = x ² - 2ax + a ² - 2x + 2a 0 = -2ax + a ² + 2a 2ax = a ² + 2a x = a ² + 2a 2a x= a+2 2



(c) (x + 4)(x – 2) = y







2



x ² + 2x - 8 = y



(d) y = -8



(b) Graph stretched parallel to y axis by 3 units.
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Algebra



23. Functions



Grade



Learning Objective



G



• No objectives at this grade



F



• No objectives at this grade



E



• No objectives at this grade



D



• No objectives at this grade



C



• No objectives at this grade



B



• No objectives at this grade



A



• No objectives at this grade



A*



• Find vertices of functions (maxima and minima) after translations • Interpret tranformations of functions including translations, 



100



Grade achieved



enlargements and reflections in the x and y axes
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23. Functions



Grade A*



Grade A* • Find vertices of functions (maxima and minima) after translations 1. The equation of a curve is y = f(x), where f(x) = x2 – 6x + 14. 



Below is a sketch of the graph of



1. 



y = f(x).







y y = f(x)



answers



Algebra 



M



x 



(a) Write down the co-ordinates of the minimum point, M, of the curve. 



(1 mark)







(a) 







Here is a sketch of the graph of y = f(x) – k, where k is a positive constant.







The graph touches the x axis.







y



y = f(x) - k



x 











(b) Find the value of k. 







(c) For the graph of y = f(x – 1),



(1 mark)



(c) 







(i) Write down the co-ordinates of the minimum point







(ii) Calculate the co-ordinates of the point where the curve crosses the y axis. 



CLCnet 



(b) 



(3 marks)







(i)







(ii)
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Algebra



Grade A*



Grade A*



• Interpret transformations of functions including translations, 











enlargements and reflections in the x and y axes 



2. Here are five graphs labelled A, B, C, D and E.



Graph A



y



2. 



Graph B



y



x



x



Graph C



y



Graph D



y



x



Graph E



answers



23. Functions 



x



y



Equation



x



Graph



x+y=7 y=x-7 y = -7 - x







Each of the equations in the table represents one of the graphs A to E.







Write the letter of each graph in the correct place in the table. 
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y = -7 (3 marks)



x = -7



CLCnet



Algebra 



23. Functions - Answers



Grade A* 1. (a) (3, 5) 



(b) 5







(c) (i) (4, 5)







(ii) (0, 21)



TIP: 



f (x - 1) = (x - 1)² - 6 (x - 1) + 14 x = 0 where it crosses the y axis.







2. Equation



Graph



x+y=7



C



y=x-7



E



y = -7 - x



A



y = -7



D



x = -7



B



TIP: In a quadratic function:



ax ² + bx + c







the minimum / maximum occurs at:







x = -b 2a



CLCnet 
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Section 3



Shape, Space & Measures



Page Topic Title



This section of the Salford GCSE Maths Revision



106-111 



24. Angles



112-121 



25. 2D and 3D shapes



122-125 



26. Measures



126-131 



27. Length, area and volume



132-135 



28. Symmetry



136-145 



29. Transformations



146-150 



30. Loci



151-155 



31. Pythagoras’ Theorem







Package deals with Shape, Space and Measures. This is how to get the most out of it: 1 Start with any topic within the section – for example, if you feel comfortable with Symmetry, start with Topic 28 on page 132. 2 Next, choose a grade that you are confident working at. 3 Complete each question at this



and Trigonometry



156-159 



32. Vectors



160-163 



33. Circle theorems



grade and write your answers in the answer column on the right-hand side of the page. 4 Mark your answers using the page of answers at the end of the topic. 5 If you answered all the questions correctly, go to the topic’s smiley face on pages 4/5 and colour it in to



Revision Websites http://www.bbc.co.uk/schools/gcsebitesize/maths/shape/ http://www.bbc.co.uk/schools/gcsebitesize/maths/shapeih/ http://www.s-cool.co.uk/topic_index.asp?subject_id=15&d=0 http://www.mathsrevision.net/gcse/index.php



show your progress. Well done! Now you are ready to move onto a higher grade, or your next topic. 6 If you answered any questions incorrectly, visit one of the websites



http://www.gcseguide.co.uk/shape_and_space.htm



listed left and revise the topic(s)



http://www.gcse.com/maths/



you are stuck on. When you feel



http://www.easymaths.com/shape_main.htm



confident, answer these questions



Add your favourite websites and school software here.



again. When you answer all the questions correctly, go to the topic’s smiley face on pages 4/5 and colour it in to show your progress. Well done! Now you are ready to move onto a higher grade, or your next topic.
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Shape, Space and Measures 24. Angles



Grade



Learning Objective



G



• Recognise right angles



Grade achieved



• Know and use names of types of angle (acute, obtuse and reflex)



• Know the sum of the angles in a triangle and 



F



use this fact to find missing angles



• Use notation of ‘angle ABC’ • Know the sum of the angles on a straight line and 



the sum of the angles round a point



• Know and use the fact that the base angles in an isosceles triangle are equal



E



• Know and use the fact that angles in an equilateral triangle are equal • Know and use the fact that vertically opposite sides are equal



D



106



• Know and use the fact that corresponding and alternate angles are equal • Find interior and exterior angles of regular shapes



C



• Know that the sum of exterior angles for a convex shape is 360 degrees



B



• Calculate three-figure bearings



A



• Make sure you are able to meet ALL the objectives at lower grades



A*



• Make sure you are able to meet ALL the objectives at lower grades
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24. Angles



Grade G



Grade G



• Recognise right angles 







• Know and use names of types of angle (acute, obtuse and reflex) 1. 



On this diagram mark…







(a) a right angle with a letter R 



(1 mark)



(a)







(b) an acute angle with a letter A 



(1 mark)



(b)







(c) an obtuse angle with a letter O 



(1 mark)



(c)







(d) a reflex angle with a letter F 



(1 mark)



(d)



1. See Diagram



Grade F



Grade F



A



• Know the sum of the angles in a triangle 



answers



Shape, Space and Measures 



and use this fact to find missing angles. 







81º



• Use notation of ‘angle ABC’ 1. In the diagram below, work out the size of… 



(a) angle ABC



(2 marks)







(b) angle ABD



(2 marks)



1. (a) (b)



Diagram NOT accurately drawn. 37º



C







B



D



• Know the sum of the angles on a straight line and 











2.



the sum of the angles round a point 



2. (a) (i) Work out the size of the angle marked x 



(ii) Give a reason for your answer 



(1 mark)



(a) (i)



(1 mark)







(1 mark)



(b)



(ii)



Diagram NOT accurately drawn. 75º







(b) Work out the size of the angle marked y 



68º Diagram NOT accurately drawn.



94º



x



y



112º







CLCnet 
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Shape, Space and Measures



Grade E



Grade E



• Know and use the fact that the base angles in an isosceles triangle are equal. 







• Know and use the fact that angles in an equilateral triangle are equal. 







• Know and use the fact that vertically opposite sides are equal. 



1.



1. (a) What is the special name given to this type of triangle? 



(b) Work out the size of the angles marked…







(i) a







(ii) b 



(1 mark)



X



(a) (b)



50º (3 marks)







(i)







(ii)



answers



24. Angles 



Diagram NOT accurately drawn.



XY = XZ a



b



Y







Z 2.



2. (a) What is the special name given to this type of triangle? 



(1 mark)



(a)







(1 mark)



(b)



(b) What is the size of each angle? 







• Know and use the fact that vertically opposite angles are equal. 3. In the diagram QR and ST are straight lines



3. (a) (i) Work out the value of a











S







(ii) Give a reason for your answer (2 marks)



(a) (i) 



74º



(ii) Give a reason for your answer (3 marks)



(c) (i) Work out the value of c











(ii) Give a reason for your answer (2 marks)



(b) (i) 



b



43º



Diagram NOT accurately drawn.



108



a



(ii)



R



c



Q



(ii)



(b) (i) Work out the value of b



(c) (i)



T
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(ii)
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24. Angles



Grade D



Grade D



• Find interior and exterior angles of regular shapes. 1. 



1. 



a 110º



73º



95º



Diagram A



Diagram B (a) Diagram A shows a quadrilateral



c







Diagrams NOT accurately drawn.



b







(a) 



Work out the size of the angle marked a 



(2 marks)



(b) Diagram B shows a regular hexagon







d 



Work out the size of the angle marked b 



(2 marks)



(c) 



(i) Work out the size of the angle marked c 



(2 marks)







(i)



(ii) angle d is an exterior angle. Work out its size. (2 marks)







(ii)



Diagram C







(b) 



(c) Diagram C shows a regular octagon







answers



Shape, Space and Measures 







• Know and use the fact that corresponding and alternate angles are equal. 2. The diagram shows a quadrilateral ABCD and a straight line CE.



AB is parallel to CE.







D



2. 



C



x



106º



E



y



Diagram NOT accurately drawn.



A



75º



83º















(a) Work out the size of the angle marked x 







(b) (i) Write down the size of the angle marked y 







B (2 marks)



(ii) Give a reason for your answer 



3. 110º







(1 mark)



(b) (i)



(1 mark)







Diagram NOT accurately drawn.



(a) (i) Write down the size



z 



CLCnet 



of the angle marked z (ii) Give a reason for your answer 



(ii)



3.



70º







(a) 



(a) (i) (1 mark) (1 mark) 







(ii)
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Shape, Space and Measures



Grade C



Grade C



• Know that the sum of the exterior angles for a convex shape is 360º. 1. 



1. 



The diagram shows a regular hexagon.







(a) Calculate the size of the angle marked x 



(2 marks)



(a) 







(b) Work out the size of an exterior angle 



(2 marks)



(b) 



x 



Grade B



answers



24. Angles 



Grade B



• Calculate 3 figure bearings. 2. The diagram shows the positions of three schools A, B and C. 



School A is 9 kilometres due West of school B.







School C is 5 kilometres due North of school B.



2. 



N



C N



Diagram NOT accurately drawn.



5km



x 



A



9km



B



(a) Calculate the size of the angle marked x







Give your answer correct to one decimal place. 







Jeremy’s house is 9 kilometres due East of school B.







(b) Calculate the bearing of Jeremy’s house from school C 
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(a) (3 marks)



(2 marks)



(b) 



CLCnet



Shape, Space and Measures 



Grade G



24. Angles - Answers



Grade D



1. Examples



O



R



R



1. The sum of the interior angles of a quadrilateral 



= 360º (2 × 180º)







(a) 360º - (110º + 95º + 73º) = 82º







A O







The sum of the interior angles of a hexagon







= 720º (4 × 180º)







(b) 720º ÷ 6 sides = 120º











F



a = 82º



b = 120º







The sum of the interior angles of an octagon







= 1 080º (6 × 180º)







(c) (i) 1 080º ÷ 8 sides = 135º



c = 135º







(ii) Sum of exterior angles of a polygon = 360º



Grade F







360º ÷ 8 sides = 45º



1. (a) 180º - (81º + 37º) = 62º







d = 45º







2. (a) 360º - (106º + 83º + 75º) = 96º



(b) 180º - 62º = 118º



x = 96º (b) (i) y = 83º



2. (a) (i) 180º - 75º = 105º



















(ii) Sum of angles on a straight line = 180º



(b) 360º - (68º + 112º + 94º) = 86º



Grade E 1. (a) Isosceles 



(b) (i) 180º - 50º = 130º







130º ÷ 2 = 65º







a = 65º







(ii) 180º (straight line)







180º - 65º = 115º







b = 115º







(ii) Alternate angles are equal



3. (a) (i) 



z = 110º



(ii) Corresponding angles are equal



Grade C 1. (a) 360º ÷ 6 = 60º 



(b) 360º ÷ 6 = 60º



Grade B 1. (a) Tan 5/9 = 29.1º N



2. (a) Equilateral 



(b) 180º ÷ 3 = 60º 119.1º



3. (a) (i) 137º 



(ii) Angles on a straight line = 180º



(b) (i) 63º







(ii) Angles of a triangle = 180º







180º - (74º + 43º) = 63º







5km



180º - 43º = 137º



(c) (i) 43º







(ii) Vertically opposite angles are equal.



CLCnet 



29.1º







9km



(b) Exterior angle equals sum of opposite interior angles







90º + 29.1º = 119.1º







∴ bearing = 119º
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Shape, Space and Measures 25. 2D & 3D shapes



Grade



Learning Objective



Grade achieved



• Measure lengths and angles • Recognise notation (symbols) for parallel, equal length and right angle • Know names of triangles (including scalene, isosceles, equilateral)



G



• Know the names of 2D shapes (including trapezium, parallelogram, square, 



rectangle, kite)



• Know the names of 3D shapes (including cylinder, cuboid, cube, cone, prism) • Know and use terms horizontal and vertical • Recognise nets of solids



• Draw triangles given Side, Angle and Side



F



• Use notation (symbol) for parallel • Use terms face, edge, vertex and vertices



• Know the names of 3D shapes (including sphere, square based pyramid 



E



and triangular based pyramid)



• Sketch 3D shapes from their nets • Understand what is meant by perpendicular • Make isometric drawings • Draw triangles given Side, Side and Side



• Visualise spatial relationships to find touching vertices or edges



D



• Understand how a 3D shape can be represented using 2D drawings 



C B A A* 112



of a plan (top) view, side and front elevations



• Make sure you are able to meet ALL the objectives at lower grades



• Make sure you are able to meet ALL the objectives at lower grades



• Make sure you are able to meet ALL the objectives at lower grades



• Make sure you are able to meet ALL the objectives at lower grades
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25. 2D & 3D shapes



Grade G



Grade G



• Measure lengths and angles 1. Here is an accurately drawn triangle.



1.



A







x



B







C



Giving your answers in centimetres and millimetres 



(a) Measure side AB 



(1 mark)



(a) 







(b) Measure side BC 



(1 mark)



(b) 







(c) Measure side AC 



(1 mark)



(c) 







(d) Using an angle measurer, measure the size of angle x 



(1 mark)



(d)



• Measure lengths and angles 







• Know names of triangles and angles 







answers



Shape, Space and Measures 



• Know and use the terms horizontal and vertical 2. The diagram shows a triangle ABC on a centimetre grid



2. 



y C



6



5



B 4



x



3



2



A



1







O



1



2



3



4



5



6



7



8



x



(a) Write down the co-ordinates of the point







(i) A







(ii) B 



(a) (2 marks)







(i)







(ii)







(b) Write down the special name for triangle ABC 







(c) Measure the length of the line AB











Give your answer in millimetres 



(1 mark)







(d) (i) Measure the size of the angle x 



(1 mark)



(d) (i)











(1 mark)











(e) (i) Draw a horizontal line on the grid and label it H 



(1 mark)



(e) (i) See Diagram











(1 mark)







(1 mark)



(c) 



(ii) Write down the special name given to this type of angle (ii) Label the vertical line on the grid V 
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(b) 



(ii) (ii) See Diagram
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Shape, Space and Measures



Grade G



Grade G



• Know the names of 2D shapes 







• Recognise notation (symbols) for parallel, equal length and right angle 3. (a) Write down the mathematical name for each of the following 2D shapes. 



(Total 6 marks)



3. (a)



(i)







(ii)



(iv)



(iii)



(v)







(i)







(ii)







(iii)







(iv)







(v)







(vi)



answers



25. 2D & 3D shapes 



(vi)



(b) See Diagram



(b) Look at the shapes above and label…







(i) A right angle with an R 



(1 mark)







(i)







(ii) Parallel lines with a P 



(3 marks)







(ii)







(iii) ‘Equal length’ marks with an E 



(2 marks)







(iii)



• Know the names of 3D shapes 4. (a) Write down the mathematical name for each of the following 3D shapes. 



(Total 5 marks)



4. (a)



(i)
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(i)







(ii)







(iii)







(iv)







(v)



(iii)



(ii)



(iv)







(v)
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25. 2D & 3D shapes



Grade G



Grade G



• Recognise nets of solids 5. 



5. The diagrams below show some solid, 3D shapes and their nets. 



An arrow has been drawn from one 3D shape to its net.







(a) Draw an arrow from each of the other solid shapes to its net. 



a



(Total 5 marks)



(a) See Diagram



answers



Shape, Space and Measures 



(i)



(ii)



b



(iii)



c



(iv)



d



(v)







CLCnet 
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Shape, Space and Measures



Grade F



Grade F



• Draw triangles given Side, Angle, Side 1. 



1. This diagram shows a sketch (not accurately drawn) of a triangle. Diagram not accurately drawn. 5.8cm



x 



6.7cm







(a) Make an accurate drawing of the triangle 







(b) (i) On your drawing, measure the size of the angle marked x







(ii) Write down the special mathematical name of the angle marked x 



(2 marks)



answers



25. 2D & 3D shapes 



(a) See Drawing



(b) (i) See Drawing (2 marks)



• Use notation (symbol) for parallel 







(ii)







• Use terms face, edge, vertex and vertices 2. This diagram shows a sketch of a solid, 3D shape.



2. 











(a) Write down the name of the solid 







(b) Label two pairs of the parallel lines using the correct markings 







(c) For this solid, write down



(1 mark) (2 marks)



(a) (b) See Diagram (c) 







(i) The number of faces







(i)







(ii) the number of edges







(ii)







(iii) the number of vertices 







(iii)
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CLCnet



25. 2D & 3D shapes



Grade E



Grade E



• Know the names of 3D shapes 1. Write down the mathematical name for each of these 3D shapes. 



(3 marks)



1. 



(a) (b) (c)



a







b



c



answers



Shape, Space and Measures 



• Sketch 3D shapes from their nets 2. Sketch the 3D shapes belonging to the nets below. 



(Total 10 marks)



2.







(a)



(a) See Drawing







(b)



(b) See Drawing







(c)



(c) See Drawing







(d)



(d) See Drawing







(e)



(e) See Drawing







CLCnet 
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Shape, Space and Measures



Grade E



Grade E



• Make isometric drawings 







• Understand what is meant by perpendicular 3. Here is a net of a prism.



A



6cm



3. 



B



3cm



60º



Diagram NOT accurately drawn.



60º



answers



25. 2D & 3D shapes 



3cm







(a) Mark with a P, a line that is parallel to the line AB 



(1 mark)



(a) See Diagram







(b) Mark with an X, a line that is perpendicular to the line AB 



(1 mark)



(b) See Diagram







(c) Make an accurate drawing of the net. 



(2 marks)



(c) See Drawing







(d) Sketch the prism 
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(2 marks)



(d) See Drawing
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25. 2D & 3D shapes



Grade E



Grade E



• Draw triangles given Side, Side, Side 4. See Drawing



4. Here is a sketch of a triangle.



5.6cm







Diagram NOT accurately drawn.



4.3cm



answers



Shape, Space and Measures 



6.2cm







Use a ruler and compasses to construct this triangle accurately in the space below.







You must show all your construction lines. 



(3 marks)



Grade D



Grade D



• Visualise spatial relationships to find touching vertices or edges 



A



1. Here is a net of a cube.



1. 







The net is folded to make a cube.











Two other vertices meet at A.







Diagram NOT accurately drawn. 3cm







(a) Mark each of them with the letter A. 







(b) The length of each edge is 3cm.







Work out the volume of the cube. 



CLCnet 



(2 marks)



(a) See Diagram (b)



(2 marks)
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Grade D



Grade D



• Understand how a 3D shape can be represented using 2D drawings 











of plan (top) view, side and front elevations 



2. Below are a plan view and a front elevation of a prism. 



2. 



The front elevation shows a cross section of the prism.







Plan View



answers



25. 2D & 3D shapes 



Front Elevation







(a) On the grid below, draw a side elevation of the prism 



(3 marks)



(a) See Grid







(b) Draw a 3D sketch of the prism 



(2 marks)



(b) See Drawing
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25. 2D & 3D shapes - Answers



Grade G



Grade E



1. (a) (i) AB = 5cm 4mm



1. (a) Square-based pyramid







(ii) BC = 6cm 9mm







(b) Triangular-based pyramid







(iii) AC = 2cm 6mm 







(c) Sphere







(b) 20º



2. 



2. (a) (i) (8,2) 



(ii) (0,4)







(b) Isosceles







(c) 78mm







(d) (i) 27º







(ii) Acute



(e) (i) Any horizontal line







(ii) AC should be labelled V



(a)



(b)



(c)



(d)



(e)



3. (a) Any horizontal line 



(b) Any vertical line







(c) Accurate drawing







(d)



3. (a) (i) Right-angled triangle 



(ii) Equilateral triangle











(iii) Scalene triangle



4. Correctly constructed triangle and arcs (3 marks)







(iv) Parallelogram







Correct triangle and incorrect arcs (2 marks)







(v) Trapezium







Correct arcs and two correct sides (2 marks)







(vi) Kite







Two correct sides (1 mark)







(b) (i) Bottom right corner on right angled triangle







(ii) < and 
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