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PREFACE 
 

Welcome to Maths Made Easy and congratulations on making this commitment 
to significantly enhance your chances of succeeding in your police career 
goal. 
 
I also want to thank you for choosing Police Prep Australia to help you on your 
way and I want to make clear that I appreciate where you’re at right now. It was 
not long ago that I went through my own research on how best to prepare for 
selection into the police service. 
 
The purpose of this book is to give you a short cut to your preparations. My 
goal is to provide you with a rapid and practical understanding of addition, 
subtraction, division and multiplication ALL WITHOUT A CALCULATOR! 

 
I would be thrilled if you thought someone else might also benefit from reading 
this eBook. Please consider the time I have taken to prepare this book and do 
not share or distribute your copy of this book without my permission. The 
most up to date version will always be available at: 
 

www.policeprep.com.au 
 

Finally, please feel free to email info@policeprep.com.au to let us know what you 
found most useful and whether this book helped you make it through your own exam 
preparation. 

 
Good luck! 

 

John Ashburton 
 

The information contained in this guide is for information and preparation only. All questions, lessons and information are the advice 
and opinion of the author and do not reflect the policy or procedures of any Australian police service or recruitment branch. 

 
The information provided is based on the author’s own experience. You should always seek further advice before acting on something 

that the author published or recommended. The reader should always act in accordance with his or her own formal police training. 
 

No part of this publication shall be reproduced, transmitted, or sold in whole or in part in any form, without the prior consent of the 
author. All information in this eBook is copyright Police Prep trading as Expert Selection Systems. 
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ARITHMETIC 
 

MATHEMATICS W ITHOUT A CALCULATOR 

 
 
Welcome to this new resource of your Police Exams Mastery System. In the 
following pages we will cover the basics of multiplication and division often 
used in aptitude exams. Knowing how to complete these equations without a 
calculator will put you ahead of many other applicants who will only be able to 
guess at the answers. 
 
If you struggle to follow the explanations, try writing them down and following 
each step as you write each part. 
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Addition of whole numbers 
 
A great way to add whole numbers is to mentally break them down into their 

place value components, that is, to think of a number being made up of a 

certain number of ones, tens, hundreds, thousands and so on. Adding this 

way is somewhat like adding the contents of two or more fruit baskets that 

have different types of fruits in them. It becomes obvious that you need to add 

apples with apples (hundreds with hundreds), pears with pears (tens with 

tens) and bananas with bananas (ones with ones). 

 

For example, if the first basket has 2 apples + 3 pears + 4 bananas and if the 

second basket has 1 apple + 2 pears + 6 bananas, and if the contents of the 

two baskets are combined, we have (2 + 1) apples, (3 + 2) pears and (4 + 6) 

bananas. We could do the exact same thing with numbers. 

 

Let’s take for example 183 + 554 + 325 

 

We have (1 + 5 + 3) = 9 hundreds, (8 + 5 + 2) = 15 tens and (3 + 4 +5) = 12 

ones 
 

Then, 15 tens = 1 hundred and 5 tens so there are 9 + 1 = 10 hundreds (= 1 

thousand) 

 

This is the idea of carrying over in addition. 

 

Similarly, 12 ones = 1 ten and 2 ones so there are 5 + 1 = 6 tens and 2 ones 

Thus, the sum is 1 thousand, 6 tens and 2 ones so we should write 1 in the 

1000s place, nothing in the hundreds place (zero hundreds), 6 in the tens 

place and 2 in the ones place. 

 

Thus, 183 + 554 + 325 = 1,062 



©	Police	Preparation	Australia	 	 	www.policeprep.com.au		

Another useful technique for mental addition is to group numbers that are 

easy to add. To use this method you need to have, at the tip of your tongue, 

number pairs that add up to 10. 

 

So you shouldn’t be spending any time to figure out that 1 + 9 = 2 + 8 = 3 + 7 

= 4 + 6 = 5 + 5 = 10 

 

Let’s try this addition mentally: 347 + 88 + 43 + 172 

 

As 7 + 3 = 10 and so is 8 + 2, it helps to rearrange the addends as (347 + 43) 

+ (88 + 172) 

 

Then, 347 + 43 = 347 + 3 + 40 = 350 + 40 = 390 (35 tens plus 4 tens is 39 

tens) 

 

And 88 + 172 = 88 + 2 + 170 = 90 + 170 

To add 90 to a number, add 100 and subtract 10 

So, 90 + 170 = 100 + 170 – 10 = 270 – 10 = 260 

Finally, 390 + 260 = 400 + 260 – 10 = 400 + 200 + 60 – 10 = 600 + 50 = 650 

 

The key steps involved were 

a) spotting and grouping numbers whose ones digit would add up to 10 

b) adding multiples of 10 together 

c) adding 90 and 390 to a number by adding the nearest multiple of 100 and 

making appropriate adjustment 

 

Yet another method to add numbers together is to complete the nearest 

multiple of a power of 10. 

 

Suppose you need to find the answer to 417 + 289 + 32 

 

As 289 is close to 300, we add a certain number to it to make it equal to 300 

and subtract the same number from any of the other numbers in the addition 

sentence, so as to make sure the overall problem does not change. 
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Thus, 417 + 289 + 32 = (417 – 11) + (289 + 11) + 32 = (417 – 10 – 1) + 300 + 

32 = (407 – 1) + 332 = 406 + 332 = 400 + 332 + 6 = 400 + 300 + 32 + 6 = 700 

+ 32 + 6 = 732 + 6 = 738 

 

As you can see in the examples above, it often helps to break down a number 

into multiples of powers of 10. In addition, if you see one or more numbers 

close to a multiple of a power of 10, like 289 in our example above, you may 

go ahead and add the deficit amount to make it an exact multiple of a power 

of 10 and subtract the added amount from another addend in the addition 

sentence. 
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Addition of decimals 
 
Decimal addition is similar to integer addition. Adding, for example 0.25 and 

0.13 is similar to adding 25 and 13. The only difference is that they are about 

adding ‘fruits’ of different types. 

 

Thus, 25 ones and 13 ones is 38 ones whereas 25 hundredths and 13 

hundredths is 38 hundredths. Let’s look at a few examples at work. 

 

Suppose you need to compute 7.28 + 3.47 

 

Adding digits from the same place values we have this as (7 + 3) ones and (2 

+ 4) tenths and (8 + 7) hundredths  

= 10 ones and 6 tenths and 15 hundredths 

15 hundredths is the same as 1 tenth and 5 hundredths 

So we have 10 ones and 7 tenths and 5 hundredths = 10.75 

Similarly, 2.6 + 1.036 + 45.52 

= (2 + 1 + 45) ones and (6 + 0 + 5) tenths and (3 + 2) hundredths and 6 

thousandths 

= 48 ones and 11 tenths and 5 hundredths and 6 thousandths 

 

Now, 11 tenths is 1 whole and 1 tenths so we have 

48 + 1 = 49 ones and 1 tenth and 5 hundredths and 6 thousandths, written as 

49.156 

 

Let’s use another example and see how similar decimal addition is to integer 

addition. 

 

We want to add 3.4, 0.08 and 1.73 mentally 

 

Adding 0.08 and 1.73 is like adding 008 to 173 or simply, 8 + 173  

8 + 173 = 10 + 173 – 2 = 183 – 2 = 181 
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Thus, 8 hundredths (0.08) + 173 hundredths (1.73) = 181 hundredths = 

1.81 

To add 3.4 to 1.81, first add 3.4 and 2 and then subtract the difference 

between 2 and 1.81 

Thus, 3.4 + 1.81 = 3.4 + 2 – 0.2 + 0.01 = 5.4 – 0.2 + 0.01 = 5.2 + 0.01 = 5.21 

 

The bottom line for decimal addition? Add them like you would add normal 

integers. But do keep in mind that you are doing it on a different scale. Yet 

again, working with nearest multiples of powers of 10 works best (just that we 

have negative powers of 10 when it comes to manipulating decimals). 
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Addition of fractions 
 
As a kid, you must have learned that in order to add fractions, you need to 

have them all on the same denominator. So you would spend some time 

figuring out the Least Common Denominator (LCD) of all the fractions 

involved, which is essentially the Least Common Multiple (LCM) of the 

denominators. 

 

Did you know that you could add (and subtract, but that comes later) fractions 

without having to find the LCM of the denominators? Let me show you how. 

 

Imagine that you need to add 3
10

 and 1
4

  

Instead of trying to find the LCM of 10 and 4 (which is 20) and then changing 

both denominators to that LCM, you could straight away do this as 

3 1 3 4 1 10 12 10 22
10 4 10 4 40 40

× + × +
+ = = =

×
  

 

And then go on to simplify your answer as 

22 22 2 11
40 40 2 20

÷
= =

÷
  

 

Thus, the general rule can be summarised as  

1 2 1 2 2 1

1 2 1 2

N N N D N D
D D D D

+
+ =  and then simplify if needed. 
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You could actually extend this rule to add more than two fractions together. 

The denominator of the sum is the product of all the denominators. The 

numerator of the sum is the sum of the product of each numerator and all 

factors of the denominator except its own denominator. Confusing, right? Not 

quite after you have seen an example at work. 

 

1 3 5
2 8 3
1 8 3 3 2 3 5 2 8

2 8 3
24 18 80

48
122
48
122 2
48 2
61
24

+ +

× × + × × + × ×
=

× ×
+ +

=

=

÷
=

÷

=

  

 

You would have got the same answer if you changed each of the fractions to 

something over the LCM of 2, 8 and 3. At this point, depending on the 

problem you are working on, you may or may not want to change the 

improper fraction to a mixed number. 

 

Some fractions are very easily converted to their equivalent decimals and 

some decimals, likewise, are easy to convert to their equivalent fractions. You 

can take advantage of this fact to add fractions of a certain kind. 

 

3 4
4 5
+  is a case in point 

If you knew that 3 0.75
4
=  and 4 0.80

5
= , your job is half done! 

3 4
4 5
+ = 0.75 + 0.80 = 0.75 + 1 – 0.20 = 1.75 – 0.20 = 1.55 

Now, 1.55 = 55 55 5 111 1 1
100 100 5 20

÷
= =

÷
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Therefore,  

3 4
4 5
+ = 111

20
  

Alternatively, as in the previous method, 

3 4 3 5 4 4 15 16 31 111
4 5 4 5 20 20 20

× + × +
+ = = = =

×
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Subtraction of whole numbers 
 
Whole numbers are pretty much subtracted the same way mentally as they 

are added. One of the common techniques is to subtract digits from the same 

place value to arrive at the answer. 

 

Consider 463 – 156 

We have (4 – 1) hundreds and (6 – 5) tens and (3 – 6) ones 

= 3 hundreds and 1 ten and....wait, you can’t take away 6 from 3, can you? 

Here comes the idea of borrowing. The 3 needs help as someone wants to 

take away 6 from it. So it borrows from the tens but the tens, being a ‘fruit’ of a 

different kind, can only lend a ‘ten’, changing 3 to 3 + 10 = 13 

 

So in the new form we have 

3 hundreds, 0 tens and (13 – 6) ones = 307 

Another useful technique for mental subtraction, like mental addition, is to 

break the numbers down into their nearest multiples of powers of 10. 

 

Thus, 1254 – 413 = 1254 – 400 – 10 – 3  

12 hundreds (and something) – 4 hundreds = 8 hundreds (and something),  

5 tens (and something) – 1 ten = 4 tens (and something), 

4 ones – 3 ones = 1 one 
 

Sometimes, numbers that are close to a multiple of a power of 10 can be 

changed to the nearest multiple of a power of 10 by adding the deficit or 

subtracting the excess and then making a necessary adjustment to the final 

answer. 

 

Thus, you can think of 3457 – 269 as (3457 – 300) + (300 – 269) 

Read the first part as 34 hundreds (and something) – 3 hundreds = 31 

hundreds (and something) 
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The second part, 300 – 269 can be broken down as 300 – 270 + 1 

You can read it a 30 tens – 27 tens + 1 = 3 tens + 1 = 31 

 

Therefore the final answer is 31 hundreds and 57 + 31  

= 31 hundreds and 5 tens and 7 + 3 tens and 1 

= 31 hundreds and 8 tens and 7 and 1 = 3188 
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Subtraction of decimals 
 
The methods of decimal subtraction, like decimal addition, are similar to those 

of subtracting whole numbers. Let’s try out some problems. 

If you are to subtract 6.21 from 15.5, you may want to split up 6.21 as 6 + 

0.21 and subsequently, split up 0.21 as 0.2 + 1 

 

15.5 – 6.21 = 15 ones (and something) – 6 ones = 9 ones (and something) 

Or, 15.5 – 6 = 9.5 

9.5 – 0.21 = 9.5 – 0.2 – 0.01 

 

Now, 9 ones and 5 tenths – 2 tenths = 9 ones and 3 tenths = 9.3 

9.3 – 0.01 = 9.29 

 

The method of changing the subtrahend (the number to be subtracted) to the 

nearest multiple of a power of 10 also works equally well for decimal 

subtraction. 

 

For instance, to do 21.4 – 4.83, you could first do 21.4 – 5 and then, since you 

have subtracted more than you should have (thereby leaving behind a smaller 

number than the actual), you would need to add the difference (5 – 4.83) to 

the answer. Let’s do it. 

 

21 ones (and something) – 5 ones = 16 ones (and something) 

Or, 21.4 – 5 = 16.4 

16.4 + (5 – 4.83) = 16.4 + (5 – 4.8 – 0.03) = 16.4 + 0.2 – 0.03 

= 16 and 4 tenths + 2 tenths – 0.03 = 16 and 6 tenths – 0.03 = 16.6 – 0.03 = 

16.57 
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Similarly, 134.2 – 45.07 = 134 (and something) – 45 – 0.07 

134 (and something) – 45 = 134 (and something) – 10 – 10 – 10 – 10 – 5 = 

124 (and something) – 10 – 10 – 10 – 5 = 114 (and something) – 10 – 10 – 5 

= 104 (and something) – 10 – 5 = 94 (and something) – 5 = 89 (and 

something) 

 

Thus, 134.2 – 45 = 89.2 

89.2 – 0.07 = 89 and 2 tenths – 7 hundredths = 89 and 20 hundredths – 7 

hundredths  

= 89 and 13 hundredths = 89.13 
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Subtraction of fractions 

 

Like addition, fractions can be subtracted without having to find their Least 

Common Denominator (or Least Common Multiple of the denominators).  

 

The general rule for two fractions is 

1 2 1 2 2 1

1 2 1 2

N N N D N D
D D D D

−
− =

 

Simplify if necessary. 

 

So, 7 1 7 2 1 8 14 8 6 6 2 3
8 2 8 2 16 16 16 2 8

× − × − ÷
− = = = = =

× ÷
  

 

This rule can be extended for more than two fractions that can be added or 

subtracted 

For example, 

 

17 1 3
3 4 5
17 4 5 1 3 5 3 3 4

3 4 5
340 15 36

60
361
60

− +

× × − × × + × ×
=

× ×
− +

=

=

  

 

Depending on the problem and the question asked, you may want to change 

the improper fraction to a mixed number. 

 

Finally, it helps to remember the decimal equivalent of common fractions and 

the fractional forms of frequently used decimal numbers. You can then have 

the flexibility to convert between the two forms to do your calculations faster.  
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Consider this problem: 

4 1
5 4
−   

If you can remember that 4 0.80
5
=  and 1 0.25

4
= ,  

4 1
5 4
− becomes 0.80 – 0.25 = 0.80 – 0.10 – 0.10 – 0.05 = 0.70 – 0.10 – 0.05 = 

0.60 – 0.05 = 0.55 

 

Now, 0.55 = 55 55 5 11
100 100 5 20

÷
= =

÷
  

 

Therefore, 4 1
5 4
− = 11

20
  

 

If you can get some decent practice for yourself involving the techniques 

shown above, you will soon find out that these are powerful tips that will save 

you a lot of time on your test. All the best! 
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MULTIPLYING WHOLE NUMBERS 

Hopefully your are familiar with the multiplication table which allows us to give 
the products of whole numbers from 0 to 12. If you’re not familiar with this, 
you may want to become so.  

If you are familiar with those times tables, what happens when we are given a 
problem with digits greater than 12?  

Let’s take a look at the following sample problem to see how it goes: 

Find the product of 13 and 2.  

What an easy question! We have learned that multiplication is simply 
repeated addition and that: 

     13 x 2  = 2+2+2+2+2+2+2+2+2+2+2+2+2 = 26 

So we got 26 as the product of 13 and 2 by adding 2 to itself 13 times. 

What if we are asked to multiply 53 by 2? Just imagine adding 2 to itself 53 
times to get that product. We might lose count along the way and get the 
wrong answer. But we do not have to worry; there is still an easier way.   

We now recall that changing the order of the numbers we are multiplying will 
not affect the product (This is the commutative property of multiplication). 
Using this rule, we have: 

    53 x 2 = 2 x 53   and, 

   2 x 53  = 53 + 53 = 106 

Therefore,  

   53 x 2  = 2  x 53 = 106. 

That is right!  We only added 53 two times to get 106 which is a lot easier than 
adding 2 to itself 53 times to also get 106.  
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But we have another method of solving this problem. We will transform the 
horizontal multiplication equation into a vertical one. The horizontal form 53 x 
2 = (product) can be rewritten as: 

                  53 
     x   2 
 

We now have the vertical form of the same problem. Before we continue 
solving, there are some very important things we should remember in doing 
this transformation:  

1. We know that the commutative property of multiplication allows us 
to multiply numbers in any order. In using the vertical form, 
however, it is best to put the larger number on top and the lower 
number on the bottom. The horizontal line drawn under this 
lower number represents the equal (=) sign in the horizontal 
form. 

2. We should be careful that all numbers are properly aligned in their 
corresponding place values. In the example above, the numbers 
2 and 3 are aligned in the one’s place column. 

3. For each digit in the lower number multiplied by each digit in the 
upper number:  

a. If the product is greater than 9, the ten’s value of this product is 
raised above the upper number with the next place value 
(We will see this in the next examples). 

b. If it is not greater than 9, then we will just bring it down below 
the horizontal line at the corresponding place value. 
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We can now perform the multiplication. We start with the one’s place and 
multiply 2 and 3. We have the result as 6 (2 x 3 = 6). Note that this product is 
not greater than 9 so we put it below the line under the one’s place column. 
Our solution will now look like this: 

                                       53 
      x   2 
           6 
Then we proceed by multiplying 2 by 5 to get 10 (2 x 5 = 10). This is greater 
than 9 but since 5 is also the last number that we performed the multiplication 
on, we only have to bring down the 10. Note that the 0 in 10 is aligned with 
the 5 on the ten’s place value column. 
 
                       53 
      x   2 
      106 
 
This time, we got the answer by performing the multiplication process instead 
of adding repeatedly.  
 

Multiplication of a three-digit number by a one-digit number 

So far repeated addition easily worked because we have multiplied a low one-
digit number by a two-digit one. Let us now multiply a three-digit number by 
the largest one-digit number, say 963 by 9. Again, using the commutative 
property of multiplication, we have: 

   963 x 9 = 9 x 963 

Now, we really have to work hard if we apply repeated addition to this 
multiplication problem. Try adding 9 to itself 963 times or adding 963 to itself 9 
times. That’s a lot of work!  

We will now go to an easier solution: 

First we transform the horizontal form of the multiplication equation into a 
vertical one.  The horizontal form 9 x 963 = (product) can be transformed into 
the vertical form below:   
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     963 
     x  9 
 

The next step is to multiply the one’s digits, 9 and 3 to get 27 (9 x 3=27).  We 
align the 7 in the one’s place column below the line. Since this product is 
greater than 9, we put the 2 on top of the ten’s place column. This is how it 
will appear: 

 

        2 
     963 
     x  9 
         7  
We then go to the ten’s place column and multiply 9 by 6. This will give us 54 
(9 x 6 = 54). What do we do with the number 2 we placed on top of the ten’s 
place column? We add this 2 to 54 to get 56. After adding, we place the 6 at 
the ten’s place column below the line and put the 5 in the hundred’s place 
column to get: 

                52 
       963 
     x  9 
               67 
  
The last step is to multiply 9 by 9 to get 81.  As we did in the ten’s place 
column, we also add the 5 in the hundred’s place column to 81 to get 86. 
Since the hundred’s place column is the last place value where we need to 
perform multiplication, we bring the total amount of 86 down below the line. 

                        52 
        963 
      x   9 
            8667 
  
Then we have the product of 963 and 9 which is 8,667.  
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Multiplication of a two-digit number by another two-digit number 

Method I 

Now that we have done multiplying a one-digit number and a three-digit 
number, let us try a more challenging question: What is the product of 45 and 
32? 

To answer this question, we write the required multiplication in vertical form as 
follows: 

    45 
 x 32 

 
We proceed with the multiplication process by starting with 2, the one’s digit of 
the bottom number, and multiply it with 5 to get 10 ( 2 x 5= 10). As in our 
previous example, this product is more than 9 so we put 0 below the line and 
raise 1 to the ten’s place column to get: 

1 
          45 
       x 32 
            0 
 
The next step is to multiply 2 by 4 to get 8 (2 x 4 = 8). Add the number 1 we 
placed above the 4 and we have 9. We bring this down on the ten’s place 
column below the line and it will look like this: 

     
    1 
    45 

           x 32 
             90 
 

The number 90 is not our final product! We still have to deal with the 3 in the 
ten’s place column. This simply means that we also have to multiply 45 by 3 
and here’s how we do it.   
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Just as we did with the number 2, we will first multiply 3 by 5 to get 15.              
(3 x 5 = 15).  Since this value is again greater than 9, we place the 5 below 
the line and raise the 1 above the number 4.  We should note that since we 
are multiplying from the ten’s place, the number 5 should be placed under the 
ten’s place column as shown below:      

1 
45 

           x 32 
            90 
             5    

Then we proceed and multiply 3 by 4 to get 12 (3 x 4 = 12). We add the 1 we 
have raised above the 4 to this product and get 13. Since the ten’s place 
value is the last place value that we need to perform multiplication, we bring 
down the total amount of 13 as follows: 

             1 
          45 
      x 32 
         90 
            135 

 

The last step is to add the two products (90 and 135) that we have, taking 
extra care of the place value of all numbers: 

         1 
                 45 
      x 32 
         90 
            135 
           1440 
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The final answer is 1,440! As an added bonus, you can reverse order of 
multiplying the numbers 45 and 32 to get the same product. See if you can 
solve the equation to get the same answer as below. 
 

32 
              x 45 
               160 
                           128 
                   1440 
 
Remember that in any whole number multiplication problem; the trick is to 
know the place value of the number you are multiplying with to place its 
product in the proper place value column. 
 
Method II 
 
The slightly faster way to do this is called the criss cross method. It is a very 
similar process but is done is less steps by a little more mathematical 
calculations ‘in you head’. So if you can manage this you can save a lot of 
time. 
 
For ease of explanation we will use the same numbers as before so you can 
more easily see the similarities and the differences in how this works. 
 
There are THREE steps to this method. 
Step 1. Multiply the ‘ones’ column together. 
Step 2. Multiply and add the ‘criss cross’ numbers together (explained below) 
Step 3. Multiply the ‘tens’ column together. 
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So let’s look at our example again of 45 x 32 
 
   45 
      x 32 
 
Step one looks like this: 
 
Multiply the ‘ones’ together: 5 x 2 = 10 
 
This goes in the ‘ones’ column but because it is double digit we ‘carry’ the 1 
and it looks like this: 
  
   1 
   45 
      x 32 
     0 
 
Step two looks like this: 
 
Multiply the criss cross numbers and add them together. 
 
So in this case we take the 4 from the top and the 2 from the bottom (4 x 2) to 
get 8 and then take the 5 from the top and the 3 from the bottom (5 x 3) to get 
15. 
Then we add the two calculations together to get 15 + 8 = 23. 
This is our answer for the ‘tens’ column but again it is double digit so we 
‘carry’ the 2. (Plus we have to add the 1 that we carried from the ones to get 
24) 
 
        2 
   45 
      x 32 
   40 
 
Step three looks like this: 
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Multiply the ‘tens’ column. 
So in this case we multiply 4 x 3 = 12. This is our hundreds column but we still 
need to add the 2 that we ‘carried over’. Which gives us 12 + 2 = 14 
 
        2 
   45 
      x 32 
       1240 
 
Add the carried 2: 
 
         
   45 
      x 32 
       1440 
 
Look familiar?  
 
If you can master this technique you can save a lot of time as it is just three 
steps! 
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MULTIPLYING FRACTIONS 

Before we go into the process of multiplying fractions, let us review some 
important concepts about them: 

Fractions  usually represent  a part or parts of  a whole;  for example:  

        

These fractions may also be shown as  1/2, 2/3  and 3/5  

 

There are two important numerical components of a fraction: 

Numerator – the number on top of the horizontal line 

Denominator – the number below the horizontal line 

The horizontal line  (or the right slanted line) represents the symbol for 
division (÷) 

Now the rule for multiplying fractions is very simple – multiply the numerator of 
one fraction by the numerator of the other fraction; do the same for the 
denominators. The product should be another fraction.  

Let us take two fractions from our example to multiply; say 1/2 and 3/5 

   1/2   x  3/5   =  (1x3)/(2x5)  = 3/10 

That was easy! The most common problem we will encounter in multiplying 
fractions is to simplify the product. This simply means that we express our 
answer in the lowest possible terms.  

Let us see what will happen if we are asked to find the product of 2/3 and 6/8  

   2/3  x  6/8  =  (2x6)/(3x8)  = 12/24 

Note that in order to express a fraction in its lowest term, we have to find the 
greatest common factor (GCF) between the numerator and the denominator. 
After eliminating this GCF by division, the fraction is then simplified.   

We continue with our example and note that the GCF = 12 
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Therefore 12/24 is the same as: 

  (12x1) / (12x2) 

Now we pair the numerators and the denominators (as previously explained) 
which gives us: 

(12/12) x (1/2) 

This equals: 

1 x (1/2) =  1/2. 

We now have the required answer which is 1/2. 

 

Multiplying a fraction and a whole number 

We often encounter the phrase “a fraction of –” something or some number. 
This simply means multiplying that fraction and that number. Take for 
example this question – what is 3/4 of 20? 

3/4 of 20  =  3/4 x 20 

We note that here we are multiplying a fraction (3/4) and a whole number 
(20). Can we apply the rule in multiplying fractions here? The answer is YES!  
The whole number can be rewritten as a fraction with denominator equal to 1.  
Using this:   

3/4 x 20  =  3/4 x 20/1 = (3x20)/(4x1) =60/4  

We find the GCF = 4 and 

60/4 = (4x15)/(4x1) = (4/4)x(15/1) = 15/1 =15 

Therefore, 3/4 of 20  is 15. 
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Multiplying a fraction and a mixed number 

What is a mixed number? A mixed number is whole number combined with a 
fraction; for example: one and a half ( 1 1/2) or   three and two-thirds (3 2/3). 

Let us see how we can solve this:  Find 1/4  of  8 2/3 and simplify. 

We already know that:  

1/4  of  8 2/3 = 1/4  x 8 2/3 

The first step in our solution is to convert the mixed number into a single 
fraction with a denominator equal to the denominator in the fractional 
component of the mixed number. In this case, we want to have an equivalent 
fraction with a denominator equal to 3. Multiply the whole number 8 by 3 to 
get 24 (8x3=24). Add this product to the numerator of our given fraction which 
will result to 26 (24 + 2 =26). Divide this sum by 3 and we have the equivalent 
fraction 26/3. Then after substituting this in our problem we can now perform 
the multiplication process –  

1/4 x 8 2/3 = 1/4  x 26/3 =(1x26)/(4x3) = 26/12 

We found the GCF = 2 and using this: 

26/12 = (2x13)/(2x6 ) = (2/2)x(13/6 ) = 26/12 =2 2/12 = 2 1/6  
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MULTIPLICATION OF DECIMALS 

Everything we learned in multiplying whole numbers and fractions will apply to 
decimals.  The reason is that decimals can be expressed as fractions. Let us 
see some examples: 

(1) .2     =      2/10 

(2) .35   =    35/(10x10)   =  35/100 

(3) .106 = 106/(10x10x10) =  106/1000 

(4) .0456 = 456/(10x10x10x10) = 456/10000 

Notice that we moved the decimal point to the right to get the whole number 
and divided by 10 each time we moved the decimal point. We have seen that 
it is easy to convert a decimal into a fraction. Let us try this problem: Find the 
product of .2 and .35. Simplify your answer. 

Using all that we have learned, here is our solution: 

Method I : Converting the decimals to fractions 

1. Convert the decimals to fractions: 

    .2 x .35  =  2/10 x 35/100 

1. Apply the rule in multiplying fractions: 

    2/10 x 35/100 =  (2x35)/(10x100) 

1. Apply lessons in multiplying whole numbers: 

    (2x35)/(10x100)  = 70/1000 

1. Find the GCF  to get the lowest term: 

   70/1000  = (10x7) / (10x100) = 7/100 

or simply cross off a zero from each side: 

70/1000 = 70/1000 = 7/100 
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1. Convert the fraction into its decimal form. We now move the decimal point 
to the left according to the number of zeroes in the denominator. In this 
case, we have two zeroes and we have to move the decimal point two 
places from the right of the whole number to two places to its left. To 
do this, we add a zero to the left of 7 and move the decimal point two 
places to the left to get .07 

This looks like this: 

7/100: There are two zeros in the denominator. Therefore move two 
decimal places left on the ‘7’. 

0007.00 becomes 00.0700 

This can also be written as 

7 becomes .07 

1. Then we have the product of .2  and  .35  which is  .07 
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METHOD II : Treating decimals as whole numbers 

We will explore another method of multiplying decimals. Using the same 
decimals .2 and .35, we will show that multiplying decimals like whole 
numbers will also give us a solution.  In multiplying whole numbers, it is easier 
to present the problem in vertical form. We will do the same for decimals and 
our equation will appear as follows: 

    .35 
    x.2 
 
Notice that what we did not align the decimals according to place values. This 
is so because we will treat these decimals as whole numbers. This means 
moving the decimal point to the right until we get the whole number. For the 
decimal .2, we move the decimal point 1 place to the right to get 2; for the 
decimal .35 we need to move 2 decimal places to the right to get 35.  
Remember that we moved a total of 3 decimal places to get the whole 
numbers.  Applying our knowledge of multiplying whole numbers we get: 
 
     35 
    x 2 
     70 
After getting the whole number product, we now move the decimal point 3 
places to the left (the same number of decimal places we moved to the right 
before we multiplied the decimals). Because our product is a two-digit number 
and we have to move 3 places to its left, we need to place a 0 before 70. Our 
product will now appear as: 
     35 
    x 2 
          070 
We go back to our problem with the decimal points in their original decimal 
positions and move the decimal point 3 places to the left of our product. Then 
we have: 
             .35 
    x. 2 
             .070 
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The only question remaining is that the answers in METHOD I  (.07)  and 
METHOD II  (.070) do not match. But they are equal! To prove this we will use 
conversion of decimals to fractions. Using our previous lesson:  
 

METHOD I: 
.07   = 7/(10x10) = 7/100  

 
METHOD II: 

.070 = 70/(10x10x10)  = (10 x7)/(10x100) =(10/10)x(7/100) =7/100 
 

Therefore, .07 is the same as .070! 
 
Remember that removing or adding zeroes to the right of the last whole 
number in any decimal does not change the value of that decimal. 
 
If you’re not confident with the above explanation, make some examples of 
your own and practice finding the product of decimals using any of the two 
methods. Use a calculator to check your work. 
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DIVISION OF NUMBERS 

Let’s look at the process of division. Suppose we have 8 books that we need 
to read in 4 days. How many equal numbers of books each day do we have to 
read? If you think about it, we have to read 2 books each day for 4 days to 
finish reading all 8 books. We express this problem as: 

  
Where 8 is called the dividend, 4 is called the divisor and the result 2 is 
called the quotient. We can also express division in the form 8÷4 =2  or          
8/4 = 2.  
 
Did you notice that 2 x 4 = 8? That’s because division is simply the reverse 
of multiplication! 
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Before we go on, there are certain rules that we need to remember:  
 
1. Certain properties of multiplication do not apply to division. 
 
Division IS NOT commutative. We cannot reverse the order of the dividend 

and the divisor.  Let us show  this by using our previous 
example 

 
8 ÷ 4  = 2 
4 ÷ 8  =  4/8  = 1/2 
 

Division IS NOT associative.  If we recall, the associative property of 
multiplication allows us to change the grouping of a set of 3 or 
more numbers to get the same answer. For example,  
 

 8 x (4 x2)  =  8 x 8 = 64 
(8x4) x 2  = 32  x 2 = 64.   

 
Note that we always do the mathematical operation inside 
the brackets first. Now let us use the same sequence for 
division of the same numbers.  

 
8 ÷ (4 ÷2)  = 8 ÷ 2  = 4 
(8 ÷ 4) ÷2  = 2 ÷ 2  = 1 

 
  We see that we cannot change the grouping of the numbers  
  being divided. 
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Division IS NOT distributive. Let us first illustrate the distributive property of 

multiplication. Consider the following: 
 
 8 x ( 4 + 2) =  8 x  6  = 48 
 

  Following the rule on performing operations inside the 
parenthesis first, we got the product equal to 48. The distributive 
property of multiplication allows us to “distribute” 8 inside the 
brackets to get: 

  
8 x ( 4 + 2)  =  (8x4) + (8x2)   = 32  + 16  = 48 

 
As you can see, we got the same product equal to 48. In other 
words, we can separately apply the multiplying factor to each 
number. 
 
Now using the same numbers as our example for division, we 
have 

 
8 ÷ ( 4 + 2) =  8 ÷  6  = 8/6  = 4/3 
 

Note that this 4/3  is the correct answer. 
 
If we distribute the 8, we get the result as 6: 

 
 8 ÷ ( 4 + 2) = (8 ÷  4) + (8÷2)  = 2 + 4  = 6.  
 

We have different quotients and therefore shown that the distributive property 
of multiplication does not apply to division. 
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The remaining rules are: 

 
1. Division by the number 0 is not allowed. The quotient is undefined! 

 
eg. The equation 15 / 0 cannot exist. 

 
1. A number (including 0) divided by 1 will result in that same number. 
 

eg. 15 / 1 = 15 and 0 / 1 = 0 
 
1. A number (except 0) divided by itself equals 1. 
 

eg. 15 / 15 = 1 and 1 / 1 = 1 
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Division of whole numbers 
 
Exact Division 
 
Let’s consider the first example again: 
 

 
This may be restated as how many 4’s will fit into 8? And of course, the 
answer is 2. This a good example of dividing numbers without a remainder.  
We will discuss what a remainder is and how it is treated in problems 
involving division in our later illustrations. 
 
Example 1.  Find the quotient of 126 ÷ 9.  
 
We will try solving this problem using the process called long division. We 
make use of the following division form: 
 

       
 
The first step is to test how many 9’s will fit into 1. The answer is none. If the 
first digit of the dividend is smaller than the divisor, then we go to the next 
digit. Again, if we ask the question how many 9’s will fit into 12, the answer is 
1 and place it on top of the 2 we “borrowed”  from the dividend since we have 
included this in our initial division. We now have: 
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Then we multiply 1 x 9 to get 9 and place this below the 12. The next step is 
to subtract this 9 from 12 to get 3. Our solution will look like this:  

 

  
 
We bring down the next (and final) digit 6 to the row where we had a 3. We 
will now have a 36 for this step and our solution will appear as: 
 

  
We again divide this 36 by 9 to get 4 which we place on top of the 6 in the 
division symbol: 
 

  
The next step is to multiply 4 and 9 to get 36. We place this product below the 
other 36 we have shown above. The last step is to subtract these two 
numbers and we obtain 0.  
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Note that long division is a continuous process of (1) dividing, (2) multiplying 
and (3) subtracting.  We repeat these operations in the same sequence until 
we have used up all the digits in our dividend.  In our given problem, the result 
of the last subtraction step is 0. In other words, we have no remainder and our 
final answer is 14. This is an example of an exact division problem. 
 
Note:  If we check by multiplication, we get 9 x 14 = 126. 
 
 
Example 2.  Divide 2208 by 12. 
 
Let’s get right into it and find how many 12’s fit into 22. The answer is 1 and 
we place it over the second 2.  Note that we have taken the first two digits of 
the dividend as our starting point because our divisor is a two-digit number:  
 

  
 
The next step is to multiply 1 x 12 = 12 and subtract this from 22:  
 
This is how we calculate the ‘remainder’ figure for the next stage of long 
division. In other words, this is the number left that didn’t fit into the first 
division. So 22 - 12 = 10. This ’10’ goes underneath: 
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We bring down the next digit which is 0 to get 100. How many 12’s fit into 
100? The answer is 8 and place it above the 0 next to the 1:  

  
Multiply 8 x 12 and we have 96. Subtract this from 100 and we get 4. We 
bring down the last digit 8 to show 48: 

  
We now divide 48 by 12 and get 4. Put this on top of the 8 in the dividend. 
Multiply 4 x 12 to get 48 and write it below the other 48. Subtract these two 
and we have a difference of 0. 

  
 
So if we divide 2208 by 12, the quotient is 184. You can always check this by 
multiplication. This is also a good way to revise the multiplication lesson. 
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INEXACT DIVISION 
 
As previously mentioned, there are problems in division of whole numbers 
where there is a remainder. This is what inexact division implies. The 
dividend is not an exact multiple of the divisor. 
 
Example 3. To illustrate this, let’s try a simple question: How many groups of 
2 can we make from 7?  If we think carefully, we can show that we can make 
only 3 of these groups of 2 and have 1 left.  This 1 is called the remainder. In 
equation form 
 

  
 
To check our answer to this type of problem in division, we multiply the 
quotient and the divisor and add the remainder to their product. Checking our 
sample problem, we have (3x2) + 1 = 6 + 1 = 7.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



©	Police	Preparation	Australia	 	 	www.policeprep.com.au		

Example 4.  Divide 1007 by 3. 
 
Let’s go straight to the solution. Notice that the first digit in our dividend is less 
than the divisor so we start dividing using the first two digits. We now divide 
10 by 3 to get 3.  

  
After dividing, we multiply 3 and 3 to get 9. We subtract this from 10 and we 
have a difference of 1. Thus we have worked out the ‘remainder’ for this first 
part of the equation. We then bring down the next 0. Our solution will now look 
like this: 

  
We continue this process until we get to the final digit in the dividend. By this 
time, our solution will appear as:           

  
The equation 1007 ÷ 3  =  335 R 2  can also be expressed as 1007 ÷ 3  = 335 
2/3. We divided the remainder by the divisor to form the fractional part of the 
answer. 
 
In other words, after the final division (17 / 3) there is still a ‘remainder’ of 2. 
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DIVISION OF FRACTIONS 
We need  to remember the rules on division that we set at the beginning of 
this lesson. A fraction is also an expression of dividing numbers, for example:  
1/2   = 1 ÷ 2;    3/4  =  3 ÷ 4. We approach dividing fractions in a different way.  
 
Example 6. What is 1/2 ÷ 3/4 equal to?  
 
The process of dividing a fraction by another fraction involves two steps. The 
first step is to get the reciprocal of the divisor and this is done by inverting its 
numerator and the denominator. Our divisor for the given question is 3/4, and 
by inverting its numerator and denominator we have 4/3. The next step is to 
multiply the dividend (1/2) by the reciprocal (4/3) and we have: 
 
  1/2  ÷  3/4   =  1/2  x  4/3  =  (1x4)/(2x3)  = 4/6 
 
We found the GCF = 2, then 4/6 = (2 x 2)/(2x3)  = (2/2) x (2/3)  = 2/3. 
 
Notice that we simplified our answer to get 2/3. This is the usually done in 
problems involving fractions. 
 
Example 7.  Now lets reverse it and solve 3/4  ÷ 1/2. 
 
Following the steps in Example 6, we get the reciprocal of 1/2  = 2/1. Then our 
equation becomes: 

3/4  ÷  1/2   =  3/4  x  2/1 
 

Next we multiply each numerator (3 x 2) and each denominator (4 x 1) to get: 
 

6/4 
 

This can then be divided by the GCF (Greatest Common Factor). In this case 
the largest number that fits into both 6 and 4 is 2. Therefore we arrive at: 

 
3/2 
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Note that we have a different answer when we reversed the order of the 
division equation given in example 6. 
 
 
Example 8.  What if we are to divide a whole number by a fraction? Let us try 
48 ÷ 1/2. 
 
Recall that a whole number can be expressed as a fraction with denominator 
= 1. Therefore, 
 
  48  ÷  1/2  =  48/1  x  2/ 1  =  (48 x 2)/(1x1)  = 96/1  =96. 
 
Example 9. We now try the reverse, dividing a fraction by a whole number. 
What is 3/4  ÷ 5? 
 
  3/4  ÷  5  = 3/4   ÷  5/1   = 3/4   x  1/5  =  (3x1)/(4x5)  =  3/20 
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DIVISION OF DECIMALS 

In multiplication of decimals, we learned the process of moving the decimal 
point to get the equivalent whole number. We also learned how to manipulate 
the decimal place to solve equations with decimals. These lessons also apply 
in the division of decimals but with a slight difference. We will illustrate these 
with some examples using long division. 

Example 10. Divide 0.25 by 0.05. This can be shown as 

  
The first thing to do in solving this kind of division problem is to convert the 
divisor into a whole number. We have already learned that this will help make 
it easier for us to perform the operation. In our given problem, we have to 
move the decimal point two places to the right to get the whole number 5. At 
the same time, the decimal point in the dividend should move the same 
places to the right.  Doing this we have 25 inside the symbol of division or the 
division box and we have: 
 

  
This is an example where we moved the decimal point of both the divisor and 
the dividend equally and got a whole number 5 for an answer. Note there is 
no requirement here to re-state the decimal point. There would be other 
combinations of decimals but the important thing to keep in mind is that we 
have to transform the divisor to a whole number to make our division easier. 
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Example 11.  Lets see another combination. Try dividing 0.105 by 0.03. This 
can be written as follows: 
 

  
 
We have to convert the divisor to a whole number and move the decimal point 
two places to the right and get 3. We also have to move the decimal point 
inside the division box two decimal places to the right. Doing this we got 10.5 
and our expression becomes: 
 

  
 
Now we introduce another concept. Once the divisor is already converted and 
we have moved the decimal point of the dividend to the corresponding 
number of decimal places the decimal point of the divisor had been moved, 
then we proceed as if we are dividing whole numbers.  We should take extra 
care that the quotient has a decimal point at the same place as the dividend’s 
present position after conversion. We now proceed with our long division as 
follows: 
   

  
               
The answer to our problem, divide .105 by .03 is 3.5. 
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Example 12.  So far our problems had dividends greater than their divisors. 
Let’s see how it will work for the reverse roles. Divide 0.00105 by 0.003. This 
can be expressed as: 
 

  
             
To follow our rule on the conversion of the divisor, we have to move the 
decimal point three places to the right and get 3. The corresponding 
conversion of the dividend gives us 1.05 and our expression is now: 
     

  
          
As we have shown, we divide these numbers as if they were whole numbers. 
We need only to consider the placement of the decimal point of the quotient. 
In this case, the answer looks like this: 
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Example 13.  Divide 1 by 3 and express your answer in three decimal places. 
 
We easily recognize that the numbers given are already whole numbers. We 
will now introduce the concept of an “implied” decimal point to the right of the 
whole number.  This simply means that 1 and 1.0 or 3 and 3.0 are 
expressions of the same numbers. Although the 0 is added to the right of the 
decimal point, it does not add any value to the whole number. We must also 
remember that any zero to the right of the whole number in any decimal does 
not add value to the decimal. 
 
We now express our problem as follows: 
 

  
As we want the divisor to be a whole number, we retain the expression of the 
number 3 without the decimal point. We can now proceed with division as we 
have done in our previous examples: 
 

  
             
We now have a one-decimal place answer but the question asked us to give a 
three-decimal place answer. As we can see in the above equation, there is 
only one zero to the right of the decimal point. Adding 2 more zeroes will not 
affect the value of that decimal.  In fact, we can add any number of zeroes to 
the right of that decimal point and the value of the whole number 3 will not be 
affected. We now add two more zeroes to our equation above and we have 
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We continue the process of long division as follows:  

 
The requirement of the problem is a three-decimal place answer and we have 
0.333 as the result of our long division.   
 
If we multiply .333 by 3, we will have a product equal to .999 which is the 
approximate value of the dividend 1.  There is a .001 difference between our 
dividend and our product because of the remainder in the last digits that we 
subtracted. Although our remainder is a whole number, we should remember 
that we got it from the thousandths decimal place of the dividend. We have to 
adjust the value of the remainder accordingly. If we were required to give the 
exact answer, it will be .333 R .001. 
 
This final equation is likely far beyond the requirements of your aptitude 
exams, but if you can grasp this concept, the earlier problems of division will 
be surprisingly simple to you. 
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Congratulations! 
 

You’ve completed the basics of addition, subtraction, multiplication and 
division without use of a calculator. This is an important skill in boosting your 

exam scores. If you practice these basic processes you will significantly 
improve your speed and accuracy in basic calculations during the aptitude 

exams. Remember that some aptitude tests are long enough that many 
applicants will not complete all questions. Developing your speed will put you 
ahead of others in the selection pool. You will answer more questions and get 

more of them correct! 
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PUTTING IT  INTO PRACTCE 
FINAL PREPARATIONS  

 
Congratulations on completing your basic mathematics preparations. Are you 
thoroughly prepared? What are the areas in which you must improve the most 
to boost your chances at police selection? This book has given you plenty to 
think about and plenty to work from. 
 
However, what you have now is knowledge. Which - without action - is 
useless. 
 
So I urge you to continue taking action and put focussed study time into going 
through the sample exams available via the rest of your online resources. 
 
Keep in mind that the ultimate success of your application will come down to 
your personal reasons for joining and how much it would mean to you to 
succeed. Your personal reasons will keep you going when the questions get 
tough, boring or frustrating.  
 
Remember the goal is not to get good at maths - the goal is to be selected for 
the position you want. The maths is simply a means to that end. 
 
A successful application and subsequent performance during initial recruit 

training will be determined by your preparation. If you’re the sort of person 

who has spent the time to read and participate in the exercises provided in 

this book, then I imagine you are better prepared than most other police 

applicants. 

 

Make sure you take the next step and put some time into training any 
other specific skills and attributes that you know will be tested in the 
application process.	


