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Introduction


This book is for pupils in Year 5. The authors aim 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 authors do 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 authors are 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 in this book


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 Introducing investigations


Investigating number patterns


Look at these two columns of numbers.


What do you need to do to each number in Column A, to arrive at the number in Column B?






	Column A

	

	Column B






	1

	[image: ]

	2






	2

	[image: ]

	3






	3

	[image: ]

	4






	4

	[image: ]

	5






	5

	[image: ]

	6







Did you add 1? If so, you are correct because:






	1 + 1


	=

	2






	2 + 1


	=

	3






	3 + 1


	=

	4






	4 + 1


	=

	5






	5 + 1


	=

	6







If you add 1 to the number in Column A, you get the number in Column B.


Now look at these two columns.


What do you need to do this time, to turn the number in Column A into the number in Column B?






	Column A

	

	Column B






	1

	[image: ]

	2






	2

	[image: ]

	4






	3

	[image: ]

	6






	4

	[image: ]

	8






	5

	[image: ]

	10







If your answer is ‘double’ or ‘multiply by 2’, you are correct because:






	1 × 2


	=

	2






	2 × 2


	=

	4






	3 × 2


	=

	6






	4 × 2


	=

	8






	5 × 2


	=

	10







The calculation you perform on the number in Column A, in order to make the new number in Column B, is called a function.


Some functions have more than one step.


What is happening here?






	Column A

	

	Column B






	1

	[image: ]

	3






	2

	[image: ]

	5






	3

	[image: ]

	7






	4

	[image: ]

	9






	5

	[image: ]

	11







Look at the difference between consecutive numbers in Column B. It is always 2 (5 − 3 = 2, 7 − 5 = 2, and so on). This suggests that the function may have something to do with the 2 times table.


Make a new column (C) and write down the 2 times table.


What can you do to the numbers in Column C to make them match those in Column B?
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The answer is ‘add 1’.


So, you have multiplied each number in Column A by 2 and then added 1 to the result, to make the number in Column B.




(1 × 2 = 2) + 1 = 3


(2 × 2 = 4) + 1 = 5


(3 × 2 = 6) + 1 = 7


(4 × 2 = 8) + 1 = 9


(5 × 2 = 10) + 1 = 11





[image: ]






To help you find the function rule, look for the differences between consecutive numbers in Column B. If the differences are all the same, the function is based on a times table.
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The function is ‘multiply by 2 and add 1’.
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Examples:


What functions have been used here?




(i)









	Column A

	

	Column B






	1

	[image: ]

	1






	2

	[image: ]

	3






	3

	[image: ]

	5






	4

	[image: ]

	7






	5

	[image: ]

	9
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Look at the difference between the numbers in Column B first.
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      The differences are all 2


      The function is ‘multiply by 2 and subtract 1’


      (1 × 2 = 2) – 1 = 1


      (2 × 2 = 4) – 1 = 3, and so on.







(ii)









	Column A

	

	Column B






	1

	[image: ]

	5






	2

	[image: ]

	8






	3

	[image: ]

	11






	4

	[image: ]

	14






	5

	[image: ]

	17









      The difference between consecutive numbers in Column B is always 3. This suggests that the function rule may have something to do with the 3 times table.


      The function is ‘multiply by 3 and add 2’


      (1 × 3 = 3) + 2 = 5


      (2 × 3 = 6) + 2 = 8, and so on.
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Once you know what the function is, you can find other pairs of numbers. For example, look again at Example (i) on the previous page. What number would you write in Column B, if the number in Column A was 6?






	Column A

	

	Column B






	6

	[image: ]

	?







Use the function you discovered earlier: ‘multiply by 2 and subtract 1’.


To find ? 6 × 2 = 12 then subtract 1, 12 − 1 = 11


? = 11


The number in Column B is 11.


What number would you write in Column B, if the number in Column A was 25?






	Column A

	

	Column B






	25

	[image: ]

	?







To find ? 25 × 2 = 50 then subtract 1, 50 – 1 = 49


? = 49


Try the following example yourself.
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Examples:


Look again at Example (ii) on the previous page.





(i) What number would you write in Column B, if the number in Column A was 6?


      If the number in Column A is 6, the number in Column B is 20 because 6 × 3 = 18 and 18 + 2 = 20



(ii) What number would you write in Column B if the number in Column A was 20?


      If the number in Column A is 20, the number in Column B is 62 because 20 × 3 = 60 and 60 + 2 = 62
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Use the function you discovered earlier: ‘multiply by 3 and add 2’.
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Inverse of a function


In the previous section, you worked out the function that generated the numbers in Column B, when you knew the numbers in Column A. You can also do this in reverse. If you know the number in Column B, you can work out the corresponding number in Column A by using the inverse of the function. This means you reverse the calculation.






	Function

	Inverse function






	×

	÷






	÷

	×






	+

	−






	−

	+







Look at Example (i) on the page before last again. The function was ‘multiply by 2 and subtract 1’.


The inverse of this function is ‘add 1 and then divide by 2’


Notice that you must add the 1 first and then divide the result by 2


This is the complete reverse of the function.


Imagine that you are reversing through the commands of the original function.
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Therefore, inverse function is ‘add 1 and divide by 2’
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Try the following example yourself.
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Examples:


Look at Example (ii) on the page before last again. The function was ‘multiply by 3 and then add 2’, so the inverse function is ‘subtract 2 and then divide by 3’





(i) What number would you write in Column A, if the number in Column B was 23?


      If the number in Column B is 23, the number in Column A is 7 because 23 − 2 = 21 and then 21 ÷ 3 = 7



(ii) What number would you write in Column A, if the number in Column B was 65?


      If the number in Column B is 65, the number in Column A is 21 because 65 − 2 = 63 and 63 ÷ 3 = 21
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Exercise 1.1


For each of the patterns (a) to (f) below:





1  Write down, in words, what you do to change the numbers in Column A into the numbers in Column B.



2  Find the values of the letters in each pattern.







    (a)










	Column A

	

	Column B






	1

	[image: ]

	3






	2

	[image: ]

	4






	3

	[image: ]

	5






	4

	[image: ]

	6






	5

	[image: ]

	7






	8

	[image: ]

	a






	b

	[image: ]

	17









    (b)










	Column A

	

	Column B






	1

	[image: ]

	3






	2

	[image: ]

	6






	3

	[image: ]

	9






	4

	[image: ]

	12






	5

	[image: ]

	15






	7

	[image: ]

	c






	d

	[image: ]

	36









    (c)










	Column A

	

	Column B






	1

	[image: ]

	5






	2

	[image: ]

	7






	3

	[image: ]

	9






	4

	[image: ]

	11






	5

	[image: ]

	13






	9

	[image: ]

	e






	f

	[image: ]

	53









    (d)










	Column A

	

	Column B






	1

	[image: ]

	2






	2

	[image: ]

	5






	3

	[image: ]

	8






	4

	[image: ]

	11






	5

	[image: ]

	14






	15

	[image: ]

	g






	h

	[image: ]

	59









    (e)










	Column A

	

	Column B






	1

	[image: ]

	5






	2

	[image: ]

	9






	3

	[image: ]

	13






	4

	[image: ]

	17






	5

	[image: ]

	21






	10

	[image: ]

	i






	j

	[image: ]

	101









    (f)










	Column A

	

	Column B






	1

	[image: ]

	0






	2

	[image: ]

	2






	3

	[image: ]

	4






	4

	[image: ]

	6






	5

	[image: ]

	8






	16

	[image: ]

	k






	l

	[image: ]

	98
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Investigating shape patterns


You can apply what you have learned about number patterns to patterns made from shapes.


These patterns of squares are made from lines and dots.


Look at these patterns. Can you work out what the next patterns in the sequence will look like?
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Example:


Draw the next two patterns in the sequence of lines and dots.


The next two patterns have 4 squares and 5 squares.




[image: ]
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You can use a table like this one to record details of the patterns.
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You now have a pattern of numbers like those you saw in the first part of this chapter.


You can use what you learned, there, to work out the functions that link:





•  the number of squares to the number of lines



•  the number of squares to the number of dots.







[image: ]




Now you can use these functions to answer questions.
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Examples:





(i) How many lines are there in the pattern with 8 squares?


      The function is ‘multiply by 3 and add 1’ (squares [image: ] lines).


      8 × 3 = 24      24 + 1 = 25


      There are 25 lines in the pattern with 8 squares.



(ii) How many dots are there in the pattern with 25 squares?


      The function is ‘multiply by 2 and add 2’ (squares [image: ] dots).


      25 × 2 = 50      50 + 2 = 52


      There are 52 dots in the pattern with 25 squares.



(iii) How many squares are there, when the number of lines is 34?


      This time you need to look at things in reverse by using the inverse function of squares [image: ] lines, which is ‘subtract 1 and divide by 3’


      34 − 1 = 33      33 ÷ 3 = 11


      There are 11 squares when the number of lines is 34.



(iv) There are 202 dots. How many squares are there?


      This time you need to look at the inverse function of squares [image: ] dots, which is ‘subtract 2 and divide by 2’


      202 − 2 = 200      200 ÷ 2 = 100


      There are 100 squares when there are 202 dots.
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Exercise 1.2





1  This pattern is made with vertical and horizontal lines.







[image: ]






    (a) Draw patterns 4 and 5


    (b) Copy and complete this table.







[image: ]
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First work out the functions for:






	pattern number

	[image: ]

	horizontal lines






	pattern number

	[image: ]

	vertical lines






	pattern number

	[image: ]

	total number of lines







and the inverse functions of each of them.
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    (c) How many horizontal lines are there in pattern 19?


    (d) How many vertical lines are there in pattern 38?


    (e) What is the total number of lines in pattern 41?


    (f) Which pattern number has 71 vertical lines?


    (g) Which pattern number has a total of 101 lines?


    (h) What is the largest pattern number that can be made with 145 lines?








2  This pattern is made with lines and dots.







[image: ]






    (a) Draw patterns 4 and 5


    (b) Copy and complete this table.
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    (c) Work out the functions for the number of lines.


    (d) Work out the function for the number of dots.


    (e) How many lines are there in pattern 10?


    (f) How many dots are there in pattern 12?


    (g) Which pattern number has 101 lines?


    (h) Which pattern number has 149 dots?
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Work out all the functions and inverse functions first.





[image: ]








[image: ]





[image: ]






Activity – A mathematical magic trick


Try this mathematical magic trick. See if you can find out how it works.


There are some hints after the instructions!





1  Copy these grids onto card, and cut them out.
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2  Ask a friend to look at the cards and pick any number, from 1 to 15, at random.



3  Ask your friend to give you back the cards that contain the chosen number.


    You will always be able to tell what number your friend picked!
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Look at the numbers at the top left-hand corner of those cards with your friend’s number on them. What do they add up to?





[image: ]
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2 Roman numerals
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If you had lived in Britain two thousand years ago, you would not be using the numerals that we use today. In Roman Britain, you would have used Roman numerals.


Introducing Roman numerals


Just as everyone does today, the Romans started counting with their fingers…




[image: ]




and when they got to five they had used a whole hand.
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Look how the thumb and first finger make a letter V. When the Romans started to write numbers, they used V for 5


For ten, they needed all the fingers on both hands. Holding their hands this way made an X.




[image: ]
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Exercise 2.1


Work with a partner, taking turns to make the numbers with your hands.





1  Use one hand to make a shape to represent three or four. Did your partner work out the right number?



2  Use two hands to make a shape to represent eight or nine. Did your partner work out the right number?



3  The Latin word for ‘hundred’ is centum. Make up a hand shape for C, centum.



4  The Latin word for ‘thousand’ is mille. Make a hand shape for M, mille.



5  Take turns with your partner to make up a hand shape for 50 Whose is better?



6  Take turns with your partner to make up a hand shape for 500 Whose is better?



7  Now you have some basic numbers, experiment and make up combinations such as 21. Using only your hands, demonstrate each number you choose.
Take turns to guess each other’s numbers.
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The Romans used L for 50 and D for 500. How close was your hand shape to that?


Reading and writing Roman numerals


Adding


Now you know that 1 is represented by I, 5 by V, 10 by X, 50 by L and 100 by C.


The Romans used a form of addition to make most of the other numbers.
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Examples:





(i) What number does VII represent?


      VII is V + I + I or 5 + 1 + 1, which is 7



(ii) What number does XXV represent?


      XXV is X + X + V or 10 + 10 + 5, which is 25








[image: ]
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Exercise 2.2


Write down the numbers that the Roman numerals represent.





1  II



2  III



3  VI



4  VIII



5  XII



6  XX



7  LI



8  LXI



9  CLXIII



10 CLXVI



11 CX



12 CLI








[image: ]





One number before another – taking away


All the numbers you found in Exercise 2.2 ended in 1, 2, 3, 6, 7, 8 or 0


You might expect that the Romans wrote 4 as IIII and 9 as VIIII and sometimes they did. But they also used subtracted forms such as IV for 4 (1 less 5) and IX for 9 (1 less than 10). This is how we write these Roman numerals today.




[image: ]




To make the numbers easier to write, they put a smaller number before the bigger number. For example, they wrote 4 as IV (one before five) and 40 as XL (10 before 50).


[image: ]






Examples:





(i) What number does IX represent?


      IX is 1 before 10, so this represents 9



(ii) What number does XC represent?


      XC is 10 before 100, so this represents 90








[image: ]
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Exercise 2.3


Write down the numbers that the Roman numerals represent.





1  IV



2  XIV



3  IX



4  LIX



5  XXIX



6  XLV



7  XCVI



8  CCXLVIII



9  CLIX



10 XCIX



11 CXCV



12 CXLIX
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Now that you have tried converting Roman numerals to ordinary numbers, try doing it the other way round.
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Exercise 2.4


Write these numbers in Roman numerals.





1  3



2  7



3  22



4  15



5  29



6  56



7  38



8  49



9  62



10 84



11 92



12 164



13 94



14 47



15 89



16 72



17 69



18 35



19 190



20 194
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D and M


The next two Roman numerals are D for five hundred and M for a thousand.


Larger numbers are made up in just the same way, by adding together the values.


MDCX = 1000 + 500 + 100 + 10 = 1610


You still need to take care with 4s, 9s, 40s and 90s.


MDXC = 1000 + 500 + 90 = 1590


[image: ]






Example:


What does this represent?




[image: ]








	MDCCCLXXXVIII

	= 1000 + 500 + 100 + 100 + 100 + 50 + 10 + 10 + 10 + 5 + 1 + 1 + 1






	

	= 1888










[image: ]
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Exercise 2.5


Write down the numbers that the Roman numerals represent.





1  DC



2  MC



3  MCC



4  DIX



5  DCCCIV



6  MD



7  MDCIX



8  MXCIV



9  MDXCIV



10 CXC



11 MDCXCIX



12 MCMLXIV
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Lower-case letters


Roman numerals can be written as lower case letters too, although we do not usually do this for numbers over 39, i.e. numbers using L, C, D or M.
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Examples:


What do these Roman numerals represent?





(i) iii = 1 + 1 + 1 = 3



(ii) iv = 5 − 1 = 4



(iii) ccv = 100 + 100 + 5 = 205








[image: ]
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Exercise 2.6


Write down the number that these Roman numerals represent.





1  xiii



2  xxiv



3  DLIX



4  CMXLIV



5  MI



6  xxxviii



7  XCVI



8  CDXLVIII



9  CLIX



10 XCIX



11 xvii



12 MDXLVI
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To the left or to the right?


In question 10, you should have worked out that XCIX represents 90 + 9 = 99


You might think that you could write 99 as IC, because it is one less than a hundred, but that is not how the Romans did it.


When you are writing numerals before or to the left of another one, their value cannot be less than one-tenth of the value of the numeral to the right.


So you can write:


IV (4)    IX (9)     XL (40)     XC (90)


CD (400)     CM (900)


Traditionally, CD and CM were not used on buildings, so you may sometimes see CCCC (400) and DCCCC (900).
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Exercise 2.7


Write these numbers as Roman numerals.





1  45



2  132



3  501



4  1111



5  424



6  66



7  1066



8  849



9  1965



10 2014



11 199



12 919



13 444



14 949



15 1745



16 464



17 1812



18 969



19 1508



20 1999
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Although most of the numbers you see are likely to be the ones you use every day, there are still some places where you will find Roman numerals.
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Exercise 2.8


Here are some Roman numerals from around the world.


For each picture, copy the Roman numerals, write down the number they represent and suggest what the signs represent, for example, a date on a building.




1







[image: ]






2







[image: ]






3







[image: ]






4







[image: ]






5







[image: ]






6







[image: ]






7







[image: ]






8







[image: ]







9  Which one of the numbers above is found on an ancient Roman building?
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i or I = 1    v or V = 5    x or X = 10    L = 50    


C = 100    D = 500    M = 1000


With the exception of:


IV = 4    IX = 9    XL = 40    XC = 90     CD = 400    CM = 900


numbers are made by adding together the various numerals. Always start with the largest, which is on the left.


Hence:


VI = 6    XI = 11    LX = 60    CX = 110     MC = 1100    CLX = 160


MDCCCIII = 1803
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Exercise 2.9


For questions 1–10, write down the number that the Roman numerals represent.





1  viii



2  LXVI



3  xix



4  MDCV



5  DV



6  MMXV



7  MCLI



8  DIX



9  MXLIX



10 MCMLXXXIV





For questions 11–20, write the numbers in Roman numerals.





11 9



12 17



13 112



14 304



15 542



16 735



17 1114



18 1506



19 1939



20 2099





For questions 21–22, write down the numbers shown in the signs.




21







[image: ]






22
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3 Place value


A million is a very large number.





•  A million football fans would take up the seats in Wembley stadium more than 100 times over.



•  A straight line between Land’s End (the most south-westerly point in Great Britain) and John O’Groats (traditionally considered the most northerly point of Scotland) would be just less than a million metres long.



•  Birmingham has a population of about a million.





Writing large numbers in words


You know how to write numbers with three digits, like this.
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The block for thousands has its own hundreds, tens and units positions.
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When a number has five or more digits, you leave a small space after the thousands block.
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In your maths exercise book you can write one number in each square, leaving a blank square after the thousands block. The number above is written as:




[image: ]




When you write a large number in words, follow these steps.





•  Split the number into groups of three, from the right.



•  Write the thousands block in words.



•  Write the word ‘thousand’ instead of the space.



•  Write the HTU block in words.





Written in words, 432 159 is four hundred and thirty-two thousand, one hundred and fifty-nine.


Consider the number 63 308





•  This number has already been split into groups of three digits. Notice the small space after the thousands block.
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•  For the thousands block: write ‘sixty-three’.



•  Write ‘thousand’ instead of the space.



•  For the HTU block: write ‘three hundred and eight’.





Written in words, 63 308 is sixty-three thousand, three hundred and eight.
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Examples:


Write these numbers in words.






	(i)

	45 342

	forty-five thousand, three hundred and forty-two






	(ii)

	110 050

	one hundred and ten thousand and fifty
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Exercise 3.1


Write these numbers in words.





1  4326



2  127 503



3  96 428



4  11 011



5  20 400



6  320 106



7  15 005



8  700 000



9  108 801



10 9050
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For numbers with more than six digits, you need to use the millions block. This follows the same pattern as the thousands block.
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In your maths exercise book you write one number in each square, leaving a blank square after the millions block and the thousands block.
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Follow these steps.





•  Split the number into groups of three, from the right. The space on the left represents the word million and the space on the right represents the word thousand.



•  Write the millions block in words.



•  Write the word ‘million’ instead of the space.



•  Write the thousands block.



•  Write the word ‘thousand’ instead of the space.



•  Write the HTU block.





Written in words, 123 456 789 is one hundred and twenty-three million, four hundred and fifty-six thousand, seven hundred and eighty-nine.
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Example:


Write this number in words.






	40 312 060

	forty million, three hundred and twelve thousand and sixty
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Exercise 3.2


Write each of these numbers in words.





1  1 206 450



2  2 450 070



3  20 525 000



4  13 013 103



5  125 080 007



6  4 600 000



7  46 000



8  460 000 000



9  460 000



10 46 000 000
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Writing large numbers in figures
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The HTU block must have three figures in it.
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When you are writing a large number in figures, follow these steps.





•  Look for the word ‘thousand’.



•  Write the number each side of it in blocks of three. The thousands block may have less than three figures.



•  Leave a small space between the two blocks of numbers.





Now think about the number fifty-two thousand, four hundred and sixty-four.





•  Draw up the blocks for thousands and for HTU, leaving a space between them.



•  Look for the word ‘thousand’.



•  Write fifty-two in the thousands block.



•  Write four hundred and sixty-four in the HTU block.





The thousands block has its own hundreds, tens and units.
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Fifty-two thousand, four hundred and sixty-four in figures is 52 464
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Examples:


Write these numbers in figures.






	(i)

	Sixty-two thousand, two hundred and five

	62 205






	(ii)

	Four hundred and three thousand

	403 000
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Exercise 3.3


Write these numbers in figures.





1  One thousand, four hundred and fifty-six



2  Seventy-three thousand, two hundred and nineteen



3  One hundred and forty-eight thousand, six hundred and seven



4  Twelve thousand and two



5  Seven thousand and ten



6  Two hundred and eighty-four thousand, six hundred



7  Nine hundred thousand and nine



8  Six hundred thousand



9  Fifty-one thousand, five hundred and eleven



10 Twenty-seven thousand
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When you are writing a very large number in figures, follow these steps.





•  Look for the words ‘million’ and ‘thousand’.



•  Write the numbers in blocks, leaving spaces between the blocks of numbers.



•  After the first space, each block must have three digits in it.
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Examples:





(i) Write three million, four hundred and one thousand and sixteen, in figures.
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(ii) Write twenty-seven million and nine thousand, in figures.
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Exercise 3.4


Write each of these numbers in figures.





1  Two million, one hundred and fifty-three thousand, five hundred and six



2  Sixty-seven million, one hundred and ten thousand, six hundred and fifty-four



3  Nine hundred and thirty-eight million, two hundred and seventy-four thousand, six hundred and fifty-one



4  Six million



5  Three hundred thousand and twenty



6  Thirty million, five hundred thousand



7  Four million and four



8  Sixty million, six thousand and sixty



9  One hundred and eighty million, eighteen thousand and eight



10 One million, one thousand and ten
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Place value


You are using place value whenever you write down numbers. The value of each digit in a number depends on its place or position in the number.


[image: ]






Example:


Write down the real value of the underlined digit in this number.






	23 473 567

	seventy thousand
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Exercise 3.5


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





1  16 728



2  143 269



3  1 432 657



4  809 528



5  24 350 075



6  430 000 000



7  61 000 000



8  610 000



9  610 000 000



10 6 000 000
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Counting in 10 000s, 100 000s and 1 000 000s


Look at the number line.
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You know that, when you count in hundreds, the number that follows nine hundred is one thousand, not 10 hundred.


When you count in hundred thousands, the number that follows nine hundred thousand is one million. After this it is one million, one hundred thousand, and so on.
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Exercise 3.6





1  Work with a partner. Take turns to count aloud, following the instructions below. Correct each other if you make a mistake.







    (a) Starting at zero, count up in 100 000s until you get to two million.


    (b) Starting at three million, count down in 100 000s until you get to one million.


    (c) Starting at ninety thousand, count up in 10 000s until you get to one million and twenty thousand.


    (d) Starting at four million and thirty thousand, count down in 10 000s until you get to three million and fifty thousand.


    (e) Starting at nought, count up in millions until you get to twenty million.


    (f) Starting at three hundred million, count down in millions until you get to two hundred and eighty million.








2  Draw a number line to show these number ranges.







    (a) 17 000 to 21 000, going up in 1000s


    (b) 80 000 to 120 000, going up in 10 000s


    (c) 700 000 to 1 100 000, going up in 100 000s


    (d) 2 800 000 to 3 200 000, going up in 100 000s








3  Write down these numbers. Make sure you put the spaces in the right places.







    (a) 9000 to 15 000, going up in 1000s


    (b) 95 000 to 145 000, going up in 10 000s


    (c) 720 000 to 1 220 000, going up in 100 000s
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Ordering


You can use the place values of the digits in two or more numbers to put them in order, from smallest to biggest or from biggest to smallest.


Think about the two numbers, 3 100 050 and 999 999






	3 100 050

	is three million, one hundred thousand and fifty.






	  999 999

	is nine hundred and ninety-nine thousand, nine hundred and ninety-nine.







You can see straight away that 3 100 050 is bigger than 999 999 because three million is a bigger number than nine hundred thousand, even though nine is bigger than three.


The value of the first digit in 3 100 050 is three million, because of its place value.


The value of the first digit in 999 999 is nine hundred thousand.


When you are ordering numbers, follow these steps.





•  Look at the first digit of each number and work out its value.



•  If the first digits in both numbers have the same value, look at the second digits and work out their value.



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



•  Continue until you have worked out which is the largest number.





[image: ]






Examples:


Write the numbers in each set in order, starting with the smallest.





(i) 3000, 303 000, 33 000


      3000, 33 000, 303 000



(ii) 5 571 765, 1 575 675, 5 157 765


      1 575 675, 5 157 765, 5 571 765
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Exercise 3.7


Write these numbers in order, starting with the smallest.





1  30 000, 500, 2000



2  75 000, 1 000 000, 900 000



3  2 000 000, 99 000, 300 000



4  200 000, 4000, 31 000



5  170, 17, 17 000, 1700



6  60 000, 63 150, 61 333, 62 500



7  1 300 000, 1 303 030, 1 030 003, 1 300 300



8  2 560 000, 2 565 000, 2 550 000, 2 556 000



9  4 060 000, 4 090 000, 4 070 000, 4 010 000



10 505 050, 505 000, 550 000, 505 500








[image: ]





Rounding very large numbers


You already know how to round numbers to the nearest 10, 100 and 1000


Look at the digit in the tens, hundreds or thousands column. Now look at the digit to the right.






	If that digit is 0, 1, 2, 3 or 4

	round down






	If that digit is 5, 6, 7, 8 or 9

	round up









        924 is 920 to the nearest ten.


      1375 is 1400 to the nearest hundred.


      1504 is 2000 to the nearest thousand.





You can round to the nearest ten thousand, hundred thousand or a million in exactly the same way.


Rounding to the nearest ten thousand
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Example:


Write:





(a) 32 000



(b) 37 000



(c) 35 000





correct to the nearest ten thousand.
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All three numbers are between 30 000 and 40 000 and 35 000 is the halfway point.


From the diagram you can see that:





(a) 32 000 is less than 35 000 and therefore nearer to 30 000 than 40 000


      so 32 000 correct to the nearest ten thousand is 30 000



(b) 37 000 is more than 35 000 and therefore nearer to 40 000 than 30 000


      so 37 000 correct to the nearest ten thousand is 40 000



(c) 35 000 is exactly halfway between 30 000 and 40 000 and you always round up if a number is exactly at the halfway point


      so 35 000 correct to the nearest ten thousand is 40 000
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Rounding to the nearest hundred thousand and to the nearest million
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Examples:





(i) Write:







    (a) 440 000


    (b) 480 000


    (c) 450 000







    correct to the nearest hundred thousand.








(i) All three numbers are between 400 000 and 500 000 and 450 000 is the halfway point.







    (a) 440 000 is less than 450 000 and therefore nearer to 400 000 than 500 000


          so 440 000 correct to the nearest hundred thousand is 400 000


    (b) 480 000 is more than 450 000 and therefore nearer to 500 000 than 400 000


          so 480 000 correct to the nearest hundred thousand is 500 000


    (c) 450 000 is exactly halfway between 400 000 and 500 000 and you always round up if a number is exactly at the halfway point


          so 450 000 correct to the nearest hundred thousand is 500 000








(ii) Write:







    (a) 5 450 000


    (b) 6 875 000


    (c) 1 500 000







      correct to the nearest million.







    (a) 5 450 000 is between 5 000 000 and 6 000 000 and nearer to 5 000 000


          so 5 450 000 correct to the nearest million is 5 000 000


    (b) 6 875 000 is between 6 000 000 and 7 000 000 and nearer to 7 000 000


          so 6 875 000 correct to the nearest million is 7 000 000


    (c) 1 500 000 is exactly halfway between 1 000 000 and 2 000 000 and you always round up if a number is exactly at the halfway point
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