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1
calculating with numbers


This chapter looks at the ‘four rules’ of addition (+), subtraction (−), multiplication (×) and division (÷). You will be shown these number operations in two ways: first in terms of a helpful picture and then with a clear statement of the steps you need to go through to perform the calculations using pencil and paper.


As you are probably aware, the four rules of arithmetic are closely connected to each other: addition is the reverse of subtraction, and multiplication the reverse of division.


And even if you are something of a calculator-phobe, it would be a good idea have a basic calculator beside you as you read through this chapter. Calculators help to take some of the slog out of arithmetic, allowing you to focus your energies on understanding the calculations that you are tackling.



Adding


Picturing addition


Young children’s first exposure to addition is normally based on the idea of being given a certain number of a particular object (counters, sweets, coins, …) and then some more. The question to ponder is: ‘How many do I now have altogether?’ Children find it helpful to establish these ideas concretely using physical objects.


[image: Image]


Later, they will be shown numbers presented pictorially and the usual image is a number line. Here, addition is represented by a movement to the right.
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This example shows why 5 + 3 = 8. Start at position 5, take 3 steps to the right and you end at position 8.


Pencil and paper addition


Example 1 shows how addition with pencil and paper has traditionally been taught. These written methods are more complicated to explain than to do and, with a bit of practice, you’ll quickly speed up. Note that with the pencil and paper method shown here, you always work from right to left.
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Subtracting


Picturing subtraction


Children’s concrete version of subtraction is based on starting with a particular number of objects and taking some away. The question is: ‘How many do I now have left?’


This picture demonstrates a key feature of subtraction – that it is the reverse of addition.
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Whereas addition on a number line is represented by a movement to the right, subtraction is represented by a movement to the left.
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This example shows why 8 − 3 = 5. Start at position 8, take 3 steps to the left and you end at position 5.


Pencil and paper subtraction


Although there is more than one way of setting out subtraction, the method of decomposition is the most common and the easiest to understand. Before galloping into an explanation of decomposition, consider the following scenario, which will explain in everyday terms what it is about.


Suppose you just bought two sweet packets, each containing 10 sweets – i.e. 20 sweets in all. Six friends turn up and you generously decide to offer a sweet to each one.
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This involves breaking up one of the packets into 10 single sweets before you can give one to each friend. What you have done here is to decompose one ten into ten separate singles.
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After handing over the sweets, you have 14 sweets remaining – one unopened packet of 10 and 4 singles.
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Joining in the feeding frenzy, five more friends turn up asking for their sweet. Clearly you can do this but only if you open (i.e. decompose) the second packet. This gives 14 singles.
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You hand over the 5 sweets and are left with 9.
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Now look at a written subtraction using this method of ‘decomposition’. Note that, as with the written method for addition, you always work from right to left.
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If you need more practice at pencil and paper subtraction, try making up some questions, do them and check your answers on the calculator.


Multiplying


Picturing multiplication


Building on the idea of repeated addition, young children are offered a vision of multiplication based on rows of identical objects.


For example, 12 can be thought of either as three rows of four, or four rows of three.


Pictures like these help to explain why 3 × 4 = 4 × 3.
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Dividing


So to the fourth and final operation described here – division. As you will see, just as subtraction is the reverse of addition, so division is the reverse of multiplication.


Picturing division


The key to understanding division is the idea of sharing equally. For example, a child might be asked to share, say, 12 sweets fairly among 4 people. How can they all get the same number of sweets?


The answer is to share (or divide) 12 by 4: 12 ÷ 4 = 3


Building on the idea of sharing, young children are offered a vision of division based on splitting up a collection of objects. For example, 12 can be shared among 4 people … giving 3 each.
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Sometimes the wording of the question can fool you into using the wrong calculation. For example, although the word ‘share’ usually suggests a division calculation, the following question requires a multiplication.


 


A box of sweets was shared out amongst 3 children so that they got 18 each. How many sweets were in the box?


 


An added complication here is the particular choice of the numbers 18 and 3. The fact that 18 happens to be exactly divisible by 3 may make it even more likely that someone who hadn’t read the question carefully would do a division.


Negative numbers


You may have noticed that the subtractions which you have been asked to do so far have been artificially ‘set up’ so that you have been taking smaller from larger. Basically, subtraction is normally seen very much in terms of ‘taking away’ objects, and so, if you start off with three objects, you can’t take more than three away. However, subtraction doesn’t always involve moving objects around. Look at these two examples:




	Although I had only £3 in my bank account, I wrote a cheque for £5.


	The temperature was 3ºC and it dropped a further five degrees overnight.





The banking system hasn’t ground to a halt or the thermometer exploded as a result of these events. We simply solve the problem by inventing a new set of numbers less than zero. In bank statements these have the letters O/D (standing for overdrawn) beside them. Usually, however, we just call them minus, or negative numbers. So really the number line should be extended to the left to look like this, so that it can show both negative and positive numbers.
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Subtracting 5 from 3 can be shown on the number line as follows:


[image: Image]


Starting at the number 3 (the right-hand arrow), we take five steps to the left, taking us to the answer, –2, said as ‘minus two’.


You can check this result by pressing the corresponding key sequence on your calculator. 3 [image: Image] 5 [image: Image].





2
fractions


Whereas most people know roughly what’s going on when the four rules are applied to whole numbers, calculations that involve fractions can sometimes bring the mental shutters down. The first thing you should realize is that fractions, decimals and percentages are all very similar. As you will see over the next three chapters, they are all slightly different ways of describing the same thing. What we call fractions – things like ½, ¾ and so on – should really be called common fractions. In fact these sorts of fractions are not quite as ‘common’ as they used to be. Increasingly, with calculators and computers to hand, the more awkward common fractions like [image: Image]
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Multiplying by 3 tens

Note that the 3 is in the tens column so it is actually 54
3 tens, or 30.The key strategy for multiplying by 30 is x37
to break it into parts. First, multiply by 10 by putting 3 5,8
azero in the units column. o
Multiply the unit digit (4) by 3 (4 x 3 = 12). Write down 54
the 2 in the tens column and carry the 1 hundred over %37
to the hundreds column (shown here by a small ‘1’ 3 5,8
below the 3). 120
Multiply the tens digit (5) by 3 (5 x 3 = 15). Write 54
down the 5 in the hundreds column and carry the x 37
1 thousand over to the thousands column (shown here 35,8
by a'1"in the previously empty thousands column). 1520

This completes the ‘multiplying by 3 tens’ part.
54
x37
Finally, add all the sub-totals together (including the 3 5,8
small digits). 1520
The answer: 1998 ———> | 199 8
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Example 4

Calculate 216 + 9 using short division. HTU
Set out the calculation like this. 9216

Start by dividing the 2 by 9. The answer to 2 + 9 is 0
remainder 2. Write the 0 below the line in the hundreds
column and carry the remainder into the next column
(shown as a small 2 beside the 1). Since this represents
2 hundreds, there are now 21 tens in the tens column 9)221 6
(note that this is another example of decomposition). 0

Divide the 21 tens by 9. The answer to 21 + 9 is 2
remainder 3. Write the 2 below the line in the tens
column and carry the remainder into the next column
(shown as a small 3 beside the 6). There are now 9)22156
36 units in the units column. 02

Finally, divide the 36 by 9. The answer to 36 + 9 is 4. 9)2 2136
Write this below the line in the units column. 024

The answer: 24—
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Calculate 54 x 37. ThHT U
Set out the calculation like this with units under units (U) 54
and tens under tens (T). I've added the hundreds (H) and x37
thousands (Th) columns as well as you will need them in
this calculation.

Multiplying by 7 units

Multiply the unit digit (4) by 7 (4 x 7 = 28). Write down 54
the 8 and carry the 2 tens over to the tens column x37
(shown here by a small ‘2" below the 3). 28
Multiply the tens digit (5) by 7 (5 x 7 = 35). Write down 54
the 5 in the tens column and carry the 3 hundreds over x37
to the hundreds column (shown here by a'3' in the 3 5.8

previously empty hundred column). This completes the
‘multiplying by 7' part.
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Calculate 173 + 269. HTU
Set out the sum like this with units (U), tens (T) and 173
hundreds (H). +269
Add the units (3 + 9 = 12). 173
Write the 2 in the units column and 'carry’ the 1 ten +26,9
over into the tens column (shown here by a small ‘1’ 2
beside the 6).
Add the tens (7 + 6 + 1 = 14). 173
Note that 14 tens is really 4 tens and 1 hundred. Write the +216:9
41in the tens column and ‘carry’ the 1 hundred over into _42
the hundreds column (shown by a small ‘1" beside the 2).
Add the hundreds (1 + 2 + 1 = 4) and write the 4 in 173
the hundreds column. +2,6,9
The answer: 442 ——> 242






OEBPS/images/p8_01.jpg
Calculate 534 - 147. HTU
Set out the sum in columns like this, marked units (U), 534
tens (T) and hundreds (H). Try to subtract the units -147

(4 - 7). However, because 7 is bigger than 4, you need
to decompose one of the tens in the 534.

Reduce the 3 in the tens column to 2 and ‘carry’ the 524
1 ten over into the units column (shown here by a small |-147
1" beside the 4). This gives 14 in the units column.
Subtract the units (14 - 7 = 7) and write the 7 in the 52'4
units column. Try to subtract the tens (2 — 4). However, =147
because 4 is bigger than 2, you need to decompose one 7
of the 7 hundreds in the 534,
Reduce the 5 in the hundreds column to 4 and ‘carry’ 412'4
the 1 hundred over into the tens column (shown here 147
by a*1" beside the 2). This gives 12 in the tens column. 7
Subtract the tens (12 - 4 = 8) and write the 8 in the 412'4
tens column. 147
87

Finally, subtract the hundreds (4 — 1 = 3) and write 3 in 412'4
the hundreds column. 147
The answer: 387 ———> 387
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