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About the author


Serena Alexander has taught mathematics since 1987, originally in both maintained and independent senior schools. From 1999 she taught at St Paul’s School for Boys, where she was Head of mathematics at their Preparatory School, Colet Court, before moving first to Newton Prep as Deputy Head and more recently to Devonshire House. She is an ISI inspector and helps to run regular mathematics conferences for prep school teachers. She has a passion for maths and expects her pupils to feel the same way. After a lesson or two with her, they normally do!




Introduction


This book is for pupils in Year 6. The author aims to provide a sound and varied foundation on which pupils can build in the future. There is plenty of material to support this but, at the same time, there are possibilities for the more able to be extended.


The author does not wish to dictate to either pupil or teacher. A combination of approaches, the more modern ‘mental’ and the more historical ‘traditional’, are both explored, so that the appropriate method for the individual can be adopted.


There is no prescribed teaching order. Topics may well be taught more than once during the year. The author is convinced that it is the teacher who knows what is best for each individual pupil – and when each topic should be introduced.


Notes on features


Words printed in blue and bold are keywords. All keywords are defined in the Glossary at the end of the book.
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Useful rules and reminders, looking like this, are scattered throughout the book.
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Worked examples are given throughout to aid understanding of each part of a topic.
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Activity


Mathematics is so often a question of patterns. Many chapters end with a freestanding activity, either numerical or spatial, to cover this aspect of the subject.
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For some questions and activities, pupils are asked to copy diagrams from the book. They may find tracing paper helpful when doing this. Such activities are also supported by separate worksheets. These worksheets may be photocopied from the section at the back of the answers (available separately).




1 Investigations with numbers


When you are asked a question in mathematics, it may not be obvious how to answer it simply by calculation. You will need to study the problem and try to identify patterns, then use what you have found out to reach a solution. Many investigations will lead to a general solution that can be expressed in words or letters.


Shaking hands


Just before a big event in the 2014 Winter Olympics, 40 competitors from around the world were gathered at the top of the mountain.


One turned to another and said: ‘I think I will go and shake hands with all of the competitors and wish them good luck. I shall encourage them all to shake everyone else’s hand!’


Her friend said: ‘Are you serious? Do you know how many handshakes there would be, altogether?’


If all 40 of the competitors were to shake hands with everyone else, how many handshakes would there be in total?


To solve this puzzle, look at some simpler situations and see if you can spot a pattern.
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One person alone cannot shake hands with anyone else.


So the total number of handshakes is zero!


If there are two people, they can shake hands with each other.
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The total number of handshakes is 1


Now suppose there are three people, Adam, Ben and Carla.




[image: ]




Adam and Ben shake hands, Ben and Carla shake hands and Adam and Carla shake hands.


Is that all? How many handshakes will there be altogether?
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Exercise 1.1





1  How many handshakes will there be, if there are four people? Work out how many handshakes there will be for four people, five people and six people. Use diagrams like these and count how many ways there are of joining two dots.
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2  Copy and complete this table.
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3  Look at the pattern of numbers. Continue the pattern and work out the number of handshakes there will be between 7 people and between 8 people.
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4  Copy these diagrams to work out the number of handshakes between 7 people and between 8 people, to check your answer to question 4
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5  Continue the pattern of numbers to find the numbers of handshakes there will be between 9 people and between 10 people.
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Triangular numbers


The numbers 1, 3, 6, 10, 15, 21…are called triangular numbers.


The pattern below shows you why.
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Each triangular number is the sum of a sequence of consecutive numbers, starting with one. Consecutive numbers are numbers that follow each other in order; for example, 5, 6 and 7 are consecutive numbers.


Therefore the 10th triangular number is the sum of all the numbers from 1 to 10.


1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 = 55


Triangular numbers occur frequently in mathematics.


You can work out triangular numbers by continuing to add consecutive numbers, but it would be easier if there were a formula.


One rule or formula could be:


nth triangular number = 1 + 2 + … + n


This is not very useful, though. You need a more general formula.
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Exercise 1.2





1  Draw the first four triangular numbers on a squared grid, like this. Here are the first three to start you off.


    Leave at least three squares between the numbers.
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2  Now repeat each triangular number, upside down, next to itself, to make a rectangle. Do this for each number.
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3  Copy and complete these calculations.


    1 + 1 = 2   3 + 3 = 6   6 + 6 = …   10 + 10 = …



4  Draw the next three triangular numbers.


    Draw each one again, upside down, next to the first, to make a rectangle.


    Pattern 5 will look like this.
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5  Look at the height and width of each rectangle you have made.


    Copy and complete this table.
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6  Explain, in words, how you could find the area of the rectangle made up of two identical triangular numbers, each of height n.



7  Write a rule or formula for the nth triangular number.
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More triangular numbers


The next exercise is also about adding triangular numbers, but this time you will add consecutive triangular numbers. Consecutive numbers are numbers that follow each other, so 2 and 3 are consecutive numbers. Then 3 and 6 are consecutive triangular numbers.
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Exercise 1.3





1  Draw the first four triangular numbers on a squared grid. Here are the first two to start you off.


    Leave at least three squares between the numbers.
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2  Now, on each one, draw the previous triangular number, upside down, on top of the first to make a square.
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3  Copy and complete these calculations.


    1 + 0 = 1    3 + 1 = 4    6 + 3 = …    10 + 6 = …



4  Draw the next three triangular numbers. For each one, add the previous triangular number, upside down, to make a square (pattern number 5 is drawn below).
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5  Copy this table. Look at each square and complete your table.
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    Do you recognise the numbers in the last column? They are called square numbers because they can be represented by squares of dots. A square number is the result of multiplying a number by itself.



6  Copy and complete this sentence.


    The sum of two consecutive triangular numbers is a …
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Patterns in numbers


When you look closely at square numbers and triangular numbers, you can identify many interesting patterns. This next exercise will show you another pattern.
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Exercise 1.4





1  Copy this sequence of patterns into your book. Draw the next three patterns in the sequence.
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2  Copy and complete this table.
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    (a) Look at the numbers in the totals column. What sort of numbers are they?


    (b) Look at the numbers in the black and red columns. What sort of numbers are they?








3  Extend your table up to pattern number 10



4  Write down any patterns that you notice. Then write a rule for finding the number of red circles and the number of black circles in the nth pattern of the sequence.
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2 Working with numbers


Place value


The system that you use for counting is based on the ten digits 1, 2, 3, 4, 5, 6, 7, 8, 9 and 0. For any digit, its place within the number tells you its value.


In 719, the 7 stands for 7 hundred (700) and the number is seven hundred and nineteen.
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In 702 120 the 7 stands for 7 hundred thousand (700 000) and the number is seven hundred and two thousand, one hundred and twenty.
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The thick line shows the thousands are in a different block from HTU.
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In 175 050 009 the 7 stands for 70 million and the number is one hundred and seventy-five million, fifty thousand and nine.
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The thick line shows the millions are in a different block from the thousands.
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If a number has more than four digits, you should use a small space to separate the tens and hundreds of thousands from the hundreds, tens and units.





•  8750 – eight thousand, seven hundred and fifty (no space)



•  12415 – twelve thousand, four hundred and fifteen (space)
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Exercise 2.1





1  Write each of these numbers in figures.







    (a) Four hundred and fifty


    (b) Fifty thousand, six hundred and twenty-five


    (c) Six hundred and five thousand, seven hundred and twelve


    (d) Five million, six hundred and fourteen thousand and ninety


    (e) Sixty-five million, twenty thousand, nine hundred and one


    (f) One hundred and twenty million, six hundred and one thousand and fifty








2  Write each of these numbers in words.







    (a) 901


    (b) 1345


    (c) 25 609


    (d) 345 718


    (e) 2 345 581


    (f) 25 304 603


    (g) 107 450 345


    (h) 340 212 070


    (i) 45 605 000


    (j) 740 670 407








3  Write down the value of the underlined digit in each number.







    (a) 650


    (b) 1935



    (c) 45078


    (d) 512706


    (e) 51312608


    (f) 45607040


    (g) 312452609


    (h) 100070600


    (i) 3405216


    (j) 41500095
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Below zero


When you count, you generally start with one, but there are numbers that are less than one. If you counted backwards from 5, you would say:




five, four, three, two, one, zero, minus one, minus two, minus three and so on.





You can see this on a number line.
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This number line counts in twenties.
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Exercise 2.2


Draw these number lines.





1  From –10 to 2, counting in ones.



2  From 0 to 100, counting in tens.



3  From –50 to 50, counting in tens.



4  From –100 to 40, counting in twenties.



5  From –800 to 200, counting in hundreds.



6  From –90 to 90, counting in twenties.



7  From –100 to 300, counting in forties.



8  From –1000 to 2200, counting in four hundreds.



9  From –500 to 50, counting in fifties.



10 From –1000 to 3000, counting in five hundreds.
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Ordering and comparing


When you compare numbers, you can use the symbol > for greater than and < for less than.






	2300000 < 3200000

	This means: ‘two million, three hundred thousand is less than three million two hundred thousand’.






	15070000 > 13405000

	This means: ‘fifteen million and seventy thousand is greater than thirteen million, four hundred and five thousand’.







When you put numbers in order they can be in either ascending order or descending order.





•  For ascending order, write the numbers from lowest (first) to highest (last) – think of ascending a mountain.



•  For descending order, write the numbers from highest (first) to lowest (last) – think of making a descent.





When you are ordering numbers, follow these steps.





•  Work out the value of the first digit in each number.



•  If the first digits have the same value, then look at the second digits and work out their values.



•  If the second digits also have the same value, then look at the third digits and work out their values.



•  Continue until you have worked out the largest number.
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Examples:





(i) Write these numbers in ascending order.


      1975     1957     1759     1795



(ii) Write these numbers in descending order.


      10907050   10790500   10970005   10790005


      (i) 1759, 1795, 1957, 1975


      (ii) 10970005, 10907050, 10790500, 10790005
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Exercise 2.3





1  Copy each pair of numbers and write > or < between them. Then write the number sentence in words.







    (a) 2014 [image: ] 2041


    (b) 12405 [image: ] 12504


    (c) 135605 [image: ] 135506


    (d) 1305407 [image: ] 1304507


    (e) 340405 [image: ] 351504


    (f) 5000 [image: ] 4999


    (g) 999999 [image: ] 1000000


    (h) 13599999 [image: ] 13600000








2  Write the numbers in each set in ascending order.







    (a) 125   –12   –100


    (b) 3003   3300   3033


    (c) 99909   9999   99009


    (d) 1405435   1450435   1405345


    (e) 18543652   18543256   18543562   18543265


    (f) 29879999   29897998   29879998   29897999








3  Write the numbers in each set in descending order.







    (a) –50   –75   75


    (b) 9099   9909   9009


    (c) 501345   503145   503345


    (d) 5550000   5555000   5550005


    (e) 10900900   10900009   10900909   10909009


    (f) 450050000   450500050   45050005   450500005








4  Draw a time line from 100 B.C. to 150 A.D. Then put these dates on it.









	54 B.C.

	Julius Caesar launched an attack on Britain.






	122 A.D.

	Hadrian ordered a wall to be built across Northern Britain.






	43 A.D.

	Britain was conquered by the Romans.






	100 B.C.

	First coins were minted in Britain.










5  Pupils in our class have been measuring the number of steps they each take every day. These are the results from my group.
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    Rewrite the table in order of the number of paces.



6  This table shows the distances from the Sun of the five planets that are closest to it.
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    (a) Rewrite the table in order of distance from the Sun.


    (b) Which planet is closest to the Earth?
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Rounding numbers


Looking at the table of planets, you could work out the order they should be in just by looking at the millions of kilometres.


Venus is 108 million kilometres from the Sun.


It looks as if Mercury is 57 million kilometres from the Sun, but is it?


Look at this number line.
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Mercury is 57910000 kilometres from the Sun. That is between 57 million and 58 million – but it is closer to 58 million. You can round the distance of Mercury from the Sun to 58 million kilometres.


When rounding any number, remember:





•  If the next digit falls below the halfway mark (0, 1, 2, 3 or 4), round down.



•  If the next digit falls at or above the halfway mark (5, 6, 7, 8 or 9), round up.



•  When rounding a number do not use the equals sign but use ≈, which means ‘is approximately equal to’.
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Examples:





(i) Write each of these numbers correct to the nearest hundred.


    (a) 561


    (b) 1325


    (c) 453750



(ii) Write each of these numbers correct to the nearest hundred thousand.


    (a) 720000


    (b) 750000


    (c) 780000



(iii) Write each of these numbers correct to the nearest million.


    (a) 14734000


    (b) 9500000


    (c) 5250000












	


(i) (a) 561 ≈ 600




	Above the halfway mark of 550






	

    (b) 1325 ≈ 1300




	Below the halfway mark of 1350






	

    (c) 453750 ≈ 453800




	At the halfway mark of 453750






	


(ii) (a) 720000 ≈ 700000




	Below the halfway mark of 750000






	

    (b) 750000 ≈ 800000




	At the halfway mark of 750000






	

    (c) 780000 ≈ 800000




	Above the halfway mark of 750000






	


(iii) (a) 14734000 ≈ 15000000




	Above the halfway mark of 14500000






	

    (b) 9500000 ≈ 10000000




	At the halfway mark of 9500000






	

    (c)5250000 ≈ 5000000




	Below the halfway mark of 5500000
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Exercise 2.4





1  Round each of these numbers to the nearest twenty.







    (a) 1458


    (b) 23455


    (c) 305123








2  Round each of these numbers to the nearest fifty.







    (a) 5360


    (b) 14325


    (c) 345620








3  Round each of these numbers to the nearest hundred.







    (a) 75040


    (b) 435350


    (c) 1452990








4  Round each of these numbers to the nearest ten thousand.







    (a) 2456000


    (b) 2445000


    (c) 2453000








5  Round each of these numbers to the nearest hundred thousand.







    (a) 10590000


    (b) 12550000


    (c) 16445000








6  This table shows the distances from the Sun of the five planets that are closest to it.
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    Rewrite each distance to the nearest million kilometres.



7  The Gaia spacecraft is in orbit 932056 miles from the Earth. What is this to:







    (a) the nearest ten thousand miles


    (b) the nearest hundred thousand miles


    (c) the nearest million miles


    (d) the nearest fifty miles


    (e) the nearest twenty miles?
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Estimating


When you are talking about numbers, you do not always need to give exact values. Think about the size of a football crowd, or the distances between planets. A number that is given to the nearest thousand, hundred thousand or million is close enough.


Rounding numbers allows you to make an estimate of a calculation. Then you can then work it out mentally.
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Example:


How many millions of miles closer to the Sun is Earth (149600000 miles from Sun) than Mars (227940000 miles from Sun)?


The distance is 227940000 minus 149600000


Estimating these distances to the nearest million:


227940000 ≈ 228 million


149600000 ≈ 150 million


Then 228 million minus 150 million = 78 million


Earth is 78 million miles closer to the Sun than Mars.
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Exercise 2.5





1  Estimate the answer to each calculation. Give each answer correct to the nearest thousand.







    (a) 24712 + 54356


    (b) 124576 − 91345


    (c) 17543 + 89501


    (d) 65432 − 8795








2  Estimate the answer to each calculation. Give each answer correct to the nearest ten thousand.







    (a) 784561 + 543760


    (b) 732125 − 464654


    (c) 1456765 + 3405672


    (d) 1435658 − 612345








3  Estimate the answer to each calculation. Give each answer correct to the nearest hundred thousand.







    (a) 1345230 + 435900


    (b) 1324690 − 543768


    (c) 1974657 + 2435890


    (d) 5536734 − 1352682








4  The table shows the figures, taken from the 2011 census, for the population and area of each of the five largest UK cities.
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    Estimate to the nearest hundred thousand, how many people live in:







    (a) London and Manchester altogether


    (b) Birmingham and Leeds altogether


    (c) Manchester and Liverpool altogether


    (d) London and Liverpool altogether.








5  This is a list of the tallest mountains in some European countries.
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    (a) To the nearest one hundred metres, how much higher is:







        (i) Mount Elbrus than Grossglockner


        (ii) Mont Blanc than Mount Olympus


        (iii) Grossglockner than Coma Pedrosa?







    (b) To the nearest ten metres, how much higher is:







        (i) Mount Elbrus than Mount Olympus


        (ii) Mont Blanc than Coma Pedrosa


        (iii) Grossglockner than Mount Olympus?








6  This is a list of the numbers of words in some well-known books.
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    (a) To the nearest thousand, how many more words are there in:







        (i) The Hobbit than The Lion, the Witch and the Wardrobe



        (ii) Harry Potter and the Philosopher’s Stone than Matilda



        (iii) Matilda than Charlotte’s Web?







    (b) To the nearest hundred, how many words altogether are there in:







        (i) Harry Potter and the Philosopher’s Stone and The Lion, the Witch and the Wardrobe



        (ii) The Lion, the Witch and the Wardrobe and Charlotte’s Web



        (iii) The Hobbit and Charlotte’s Web?
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Mental arithmetic


Adding and subtracting


In the last exercise, you had to add and subtract mentally to find your answers. Look at these calculations.


144 − 61


98 + 26


Some people do this in their heads, in the same way they would if the calculation was written down, taking each column in turn, from the units up to the hundreds.


Other people imagine a number line and break the calculation into stages.


98 + 26 = 98 + 2 + 24 = 124
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Another way is to break one number into its hundreds, tens and units.






	144 − 61

	= 144 − 60 − 1






	 

	= 84 − 1






	 

	= 83







It is always a good idea to stop and check that your answer looks sensible, before you move on to the next question.
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There is no one correct way of calculating mentally. If it works for you then it is right! You do not need to write down all the stages. Just follow them through in your head.
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For subtraction, you can check your answer by using the inverse.


144 − 61 = 83 then 61 + 83 = 144
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Exercise 2.6





1  (a) Calculate the answers mentally.







      (i) 204 + 45


      (ii) 350 + 155


      (iii) 126 + 144


      (iv) 536 + 364


      (v) 675 + 95


      (vi) 867 + 133







  (b) Write down an explanation for how you worked out your answer to 867 + 133








2  (a) Calculate the answers mentally.







      (i) 1035 + 145


      (ii) 2034 + 176


      (iii) 3209 + 801


      (iv) 1534 + 172


      (v) 1789 + 341


      (vi) 1932 + 158







  (b) Write down an explanation for how to work out 1765 + 235








3  (a) Calculate the answers mentally.







      (i) 136 − 24


      (ii) 348 − 49


      (iii) 735 − 64


      (iv) 345 − 37


      (v) 538 − 62


      (vi) 712 − 95







  (b) Write down an explanation for how to work out 735 − 196








4  (a) Calculate the answers mentally.







      (i) 1307 − 315


      (ii) 1401 − 354


      (iii) 1006 − 75


      (iv) 4163 − 345


      (v) 1305 − 947


      (vi) 1623 − 548







  (b) Write down an explanation for how to work out 1304 − 965
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Multiplying and dividing


Recall some of the words associated with multiplication and division.





•  The product is the result of multiplying numbers.


    The product of 3 and 4 is 12



•  The quotient is the answer to a division calculation and the remainder is anything left over.


    The quotient of 13 divided by 5 is 2 and the remainder is 3
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Exercise 2.7


Use two blank dice (or make dice from nets of a cube).


Write the numbers 5, 6, 7, 8, 9 and 12 on the six faces of one die.


Write the numbers 4, 6, 7, 8, 9 and 12 on the six faces of the other die.





(a)  Throw the two dice together. Write down the product of the two numbers that are rolled. (Your partner will check your answers in the next step.)
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(b)  After ten throws, swap with your partner and check each other’s answers.



(c)  Play this game as often as you can, until you are both getting all your answers right.
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When you are confident that you know your times tables really well, there are some useful extensions that you can practise. The next exercise will help you to extend your times tables in various ways.


[image: ]






Exercise 2.8





1  Write down the answers to these doubles.







    (a) 2 × 15


    (b) 2 × 18


    (c) 2 × 14


    (d) 2 × 17


    (e) 2 × 16


    (f) 2 × 19








2  Write down the answers to these doubles. They use higher numbers than those in question 1







    (a) 2 × 21


    (b) 2 × 33


    (c) 2 × 45


    (d) 2 × 36


    (e) 2 × 47


    (f) 2 × 29








3  Write down the answers to these. The answers are all over a hundred.







    (a) 54 × 2


    (b) 67 × 2


    (c) 78 × 2


    (d) 2 × 86


    (e) 2 × 95


    (f) 2 × 76








4  Write down the answers to these divisions.







    (a) 54 ÷ 2


    (b) 136 ÷ 2


    (c) 72 ÷ 2


    (d) 178 ÷ 2


    (e) 152 ÷ 2


    (f) 184 ÷ 2








5  Write down the answers to these divisions and write any remainders as fractions.







    (a) 49 ÷ 2


    (b) 129 ÷ 2


    (c) 199 ÷ 2


    (d) 135 ÷ 2


    (e) 155 ÷ 2


    (f) 179 ÷ 2








6  Write down the answers to these divisions and write any remainders as fractions.







    (a) 49 ÷ 3


    (b) 89 ÷ 7


    (c) 126 ÷ 9


    (d) 145 ÷ 11


    (e) 112 ÷ 8


    (f) 199 ÷ 12


    (g) 246 ÷ 5


    (h) 247 ÷ 8


    (i) 315 ÷ 4


    (j) 208 ÷ 8


    (k) 305 ÷ 7


    (l) 351 ÷ 11








7  Write out these times tables in full:







    (a) 13 times table


    (b) 15 times table


    (c) 17 times table


    (d) 19 times table








8  Write down the answers. They have no remainders.







    (a) 104 ÷ 13


    (b) 90 ÷ 15


    (c) 153 ÷ 17


    (d) 152 ÷ 19


    (e) 135 ÷ 15


    (f) 228 ÷ 19


    (g) 143 ÷ 13


    (h) 85 ÷ 17


    (i) 180 ÷ 15


    (j) 209 ÷ 19


    (k) 136 ÷ 17


    (l) 156 ÷ 13








9  Write down the answers. They may have remainders.







    (a) 95 ÷ 13


    (b) 168 ÷ 15


    (c) 105 ÷ 17


    (d) 180 ÷ 19


    (e) 156 ÷ 13


    (f) 199 ÷ 19


    (g) 210 ÷ 17


    (h) 133 ÷ 19


    (i) 120 ÷ 13


    (j) 129 ÷ 15


    (k) 120 ÷ 19


    (l) 120 ÷ 17
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Order of operations


Look at this calculation.


15 − 4 × 3






	You could read it as:

	(15 − 4) × 3 = 11 × 3 = 33






	Or as:

	15 − (4 × 3) = 15 − 12 = 3







As you can see, there are two very different answers.


The rule is that if you have mixed operations (that is a mix of adding, subtracting, multiplying and dividing) then you multiply or divide before you add or subtract − unless part of the calculation is in brackets and then you must do the calculation in the brackets first.


Use the expression BIDMAS to help you remember the order of operations.






	B

	Brackets






	I

	Indices






	D

	Divide






	M

	Multiply






	A

	Add






	S

	Subtract







You will look at indices in another chapter.
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Examples:


Use BIDMAS to work these out.





(i) 45 − 9 × 3



(ii) 28 − 45 ÷ 9



(iii) 45 − 7 × 6



(i)
[image: ]




(ii)
[image: ]




(iii)
[image: ]
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Exercise 2.9





1  Write down the answers.







    (a) 7 + 9 − 3


    (b) 4 × 5 − 6


    (c) 3 × 8 ÷ 6


    (d) 3 × 5 − 6


    (e) 15 ÷ 5 × 6


    (f) 45 ÷ 5 × 6








2  Write down the answers. Remember to multiply or divide first.







    (a) 3 + 4 × 5


    (b) 12 − 36 ÷ 9


    (c) 5 + 14 ÷ 2


    (d) 17 − 45 ÷ 5


    (e) 12 + 120 ÷ 10


    (f) 15 + 5 × 6








3  Write down the answers. Remember to do the calculations in the brackets first.







    (a) 6 − (5 − 2)


    (b) 15 + (14 − 6)


    (c) (12 × 3) − (7 × 2)


    (d) 25 − (4 × 3) + 9


    (e) (8 × 9) ÷ (4 × 6)


    (f) 12 × (8 + 4) ÷ 6








4  Use BIDMAS to remind you how to do these calculations in the correct order.







    (a) 5 + (3 + 4) × 2


    (b) 4 × 5 − 3 × 2


    (c) 72 ÷ 8 − 45 ÷ 5


    (d) 56 ÷ 8 − 3 × 2


    (e) 55 ÷ (8 − 3) × 2


    (f) (56 + 8) ÷ (4 × 2)








5  Try these, with larger numbers.







    (a) 25 + (13 + 4) × 9


    (b) 12 × 5 − 13 × 3


    (c) 210 − 7 × 25 ÷ 5


    (d) (210 − 7) × 25 ÷ 5


    (e) 56 + (121 ÷ 11) × 2


    (f) (56 + 120) ÷ 11 × 2








6  Try these, with more stages.







    (a) 207 ÷ (171 ÷ 19) + (85 ÷ 17)


    (b) (90 + 17 × 5) ÷ (245 ÷ 7)


    (c) 144 ÷ (155 − 139) × 5


    (d) (125 − 7 × 11) − 133 ÷ 7


    (e) 385 ÷ (202 − 167) × (156 ÷ 13)


    (f) 11 × (367 − 202) ÷ (135 ÷ 9)
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Problem solving


In this next exercise you are going to use the skills you have learnt in this chapter to solve problems. If the question is a sentence your final answer should be a sentence or a short phrase. For example:





Q: What is the largest whole number that can be rounded to 100, to the nearest 10



A: The largest number is 104
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Exercise 2.10


Remember to write down the calculation you are doing and then do it mentally. That way, you can check your calculation.





1  Emil has rounded a number to 600000, to the nearest hundred thousand.







    (a) What is the largest possible value of the number he started with?


    (b) What is the smallest possible value of the number he started with?








2  Mia has rounded a number to 24000000, to the nearest million.







    (a) What is the largest possible value of the number she started with?


    (b) What is the smallest possible value of the number she started with?








3  This table shows the population of England and Wales from 1811 to 2011







[image: ]






    (a) How much greater, to the nearest million, was the population in 2011 than in 1911?


    (b) How much greater, to the nearest hundred thousand, was the population in 2011 than in 1811?


    (c) Approximately how many times greater was the population in 2011 than in 1811?


    (d) In which fifty years did the population grow the most?


    (e) In which fifty years did the population grow the least?








4  Each pupil in a class of 19 is given 11 textbooks on the first day of term. How many textbooks is that in total?



5  The school chef orders 24 pints of milk a day on Monday, Tuesday and Thursday and 36 pints of milk on Wednesday and Friday. How many pints a week is that?



6  In a survey of our class we found the number of people in each household. These are our results.
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    How many people is that in total?



7  In a survey of the school we found that 72 of us had one pet, 25 had two pets and 6 had three pets. How many pets in all is that?



8  The sum of two numbers is 24 and their product is 140 What are the numbers?



9  The sum of two numbers is 31 and their product is 228 What are the numbers?



10 We share out a bumper jar of ‘Smarmies’ among 24 of us. We each get 15 and we give the 12 left over to our teacher. How many ‘Smarmies’ were in the jar?



11 There were 156 strawberries to share among 18 of us. We all had an equal number but there were some left over, which we gave to our teacher.







    (a) How many strawberries did we each get?


    (b) How many went to the teacher?








12 For the school play we have sold 25 tickets costing £6, 75 tickets costing £8 and 20 children’s tickets at £4 How much money have we taken?
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3 Calculations


In Chapter 2, you concentrated on solving problems mentally, without having to write down calculations. It is useful to be able to do this but there are times when you will need written calculations. In this chapter you will revise written methods and solve some problems.


Addition and subtraction


One reason why the pages in mathematics exercise books are marked in squares is to help you to calculate accurately. If you think of the squares as rows and columns, then you need to take care to write the numbers in the correct columns, lining up the thousands, hundreds, tens and units correctly.
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Example:


Add: 23 098 + 7435 + 353 + 54
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Just as for addition, when you subtract you put the numbers into a frame and calculate, column by column. You start with the units column, subtracting each time. If the top number is smaller than the bottom number then you take 1 from the column on the left and add it to the top number. This is called changing or decomposition.
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Example:


Subtract: 32 145 − 17 294




[image: ]




In the U column, 5 − 4 = 1


In the T column, you cannot subtract 9 from 4 so take 1 ten from the ten (or 1) in the H column to leave 0. Add the 1 to the tens column to make 14





OEBPS/OEBPS/images/19-1.jpg
Book Author
Charlotte’s Web E. B.White 14458

The Hobbit J.R.R.Tolkien | 95022

Harry Potter and the Philosopher’s Stone |). K. Rowling | 76944

The Lion, the Witch and the Wardrobe C.S. Lewis 37492

Matilda Roald Dahl 40309






OEBPS/OEBPS/images/box.jpg





OEBPS/OEBPS/images/13-1.jpg
Name Number of paces

Adam 9706
Ben 10457
Charlie 10047
Darren 10754
Eva 9605






OEBPS/OEBPS/images/8-2.jpg
Pattern _ Black __ Red | Total

1 1 0 1
1 3 4
6 3 9

~N (O v~ W N
=
o






OEBPS/OEBPS/images/example.jpg





OEBPS/OEBPS/images/6-3.jpg





OEBPS/OEBPS/images/8-1.jpg





OEBPS/OEBPS/images/6-2.jpg





OEBPS/OEBPS/images/4-3.jpg





OEBPS/OEBPS/images/6-1.jpg





OEBPS/OEBPS/images/2-4.jpg
Number of people Number of handshakes

7
8






OEBPS/OEBPS/images/4-2.jpg





OEBPS/OEBPS/images/2-3.jpg
Number of people Number of handshakes

2 1
3

3
4
5
6






OEBPS/OEBPS/images/4-1.jpg





OEBPS/OEBPS/images/11-1.jpg





OEBPS/OEBPS/images/2-2.jpg
4 people 5 people 6 people





OEBPS/OEBPS/images/11-2.jpg
T T T T T T T T T T T
100 80 60 40 20 0O 20 40 60 80 100





OEBPS/OEBPS/images/2-1.jpg





OEBPS/OEBPS/images/29-1.jpg
TTh

Th






OEBPS/OEBPS/images/3-1a.jpg
Number of people Number of handshakes

9
10






OEBPS/OEBPS/images/27-1.jpg
Number in a household [Number of households

2 2

|| bW

1
5
4
3






OEBPS/OEBPS/images/21-1.jpg





OEBPS/OEBPS/images/1-1.jpg





OEBPS/OEBPS/images/18-1.jpg
Country Mountain Height in m
I Russia Mount Elbrus 5642
Il W France Mont Blanc 4810
= Austria Grossglockner 3798
=l Andorra Coma Pedrosa 2942
E Greece Mount Olympus 2919






OEBPS/OEBPS/images/18-1a.jpg
2011 censu:

City Population
1 |London 9787426
2 |Manchester 2553379
3 |Birmingham 2440986
4 |Leeds 1777934
5 |Liverpool 864122






OEBPS/OEBPS/images/14-1a.jpg
Distance from the Sun (k

Earth 149600000
Jupiter 778330000
Mars 227940000
Mercury 57910000
Venus 108200000






OEBPS/OEBPS/images/cover.jpg
Mathematics

Serena Alexander

GALORE
PARK

-]






OEBPS/OEBPS/images/9-2.jpg
Millions Thousands HTU
HM | ™™ HTh| TTh T
1 7 0 5 0






OEBPS/OEBPS/images/9-1.jpg
Thousands HTU
HTh TTh T
7 0 2






OEBPS/OEBPS/images/14-1.jpg
57910000

|

=t r r. r. r rrrT°t7T1
57 000000 57 500000 58000000





OEBPS/OEBPS/images/7-1.jpg
Pattern First triangular Second triangular

number number number fotzlla=a

1 1 0

2 1

3 3 9

4 10 6

5

6

7
10

n






OEBPS/OEBPS/images/16-1.jpg
Planet Distance from the Sun (k

Earth 149600000
Jupiter 778330000
Mars 227940000
Mercury 57910000
Venus 108200000






OEBPS/OEBPS/images/5-1.jpg
Pattern Triangula . . Area
e e (2 ST
1 2

1 2

2 3 6
6 3 12
10 4

O IN|O | |H~ W N =

-

=






OEBPS/OEBPS/images/3-2.jpg
142+3=6

LN J
+2+3+4=10





OEBPS/OEBPS/images/3-1.jpg
7 people 8 people





OEBPS/OEBPS/images/1-2.jpg





OEBPS/OEBPS/images/exercise1.jpg





OEBPS/OEBPS/images/tp.jpg
Mathematics






OEBPS/OEBPS/images/28-1.jpg
Th

8+5+3+4=20

Note the small
carried numbers here.
Write them under

the line to check that
you have written

the correct whole
number. In this case
it is 20






OEBPS/OEBPS/images/activity.jpg





OEBPS/OEBPS/images/exercise2.jpg





OEBPS/OEBPS/images/help.jpg





OEBPS/OEBPS/images/24-1.jpg
45— (9% 3)
=45-27





OEBPS/OEBPS/images/24-2.jpg
28 — (45+9)
=28-5





OEBPS/OEBPS/images/24-3.jpg
45— (7 x 6)
=45-42





OEBPS/OEBPS/images/26-1.jpg
Year | Population

1811 | 10150037
1861 | 20066224
1911 | 36070492
1961 | 43757888
2011 | 56075900






OEBPS/OEBPS/images/20-1.jpg
124





OEBPS/OEBPS/images/9-1a.jpg





