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1.- NEGATIVE NUMBERS AND THE NUMBER LINE. 
 
Sometimes you need to describe a value that is less than zero. 
Example: The temperature at 6 pm is 3ºC. At 10 pm the 
temperature has fallen by 6ºC. What is the temperature at 10 
pm? 
Negative numbers are all the numbers less than zero.  
You can show positive and negative numbers on a number line. 
 
         |            |            |            |            |             |             | 
                                  -2                         0 
 
The number -2 is an unique point on the number line and is called 
“minus 2” 
 
A number line is a line labelled with positive and negative 
numbers in increasing order from left to right that extends in 
both directions. 
 
Negative numbers are to the left on the number line. 
  
 

2.-  THE SET OF THE INTEGER NUMBERS: Z 
 
The set of integers is denoted by Z 
 

 
       An integer may be 

 

Negative  or 

Positive : N 
 
The set of natural numbers is denoted by N, also called the 
whole numbers. There is no general agreement on whether 0 
should be included in the list of natural numbers or not. 
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2.1.- Absolute value. 
  
The absolute value of a number is the distance between that 
number and the origin (0) on a number line. The absolute value is 
indicated by two vertical lines (bars) surrounding the number |    
|. 
 
 Example: The absolute value of -5 is |-5|= 5 
 
                                 d(-5,0)= |-5|=5 
 
              |     |     |     |     |     |     |     |     |     |     |     |      
                                           -5                                                0    
 
The absolute value of a number is always a positive 
number (or zero). 
 
 
 
2.2.- Opposite. 
  
Two different numbers ‘a’ and `b’ are said to be opposite if they 
have the same absolute value.  
Two opposite numbers have different signs. 
The opposite of a number is indicated by Op(  ) or by the symbol 
- 
Op(-4) = - (-4) means “opposite of -4” and is 4. 
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2.3.- Putting numbers in order. 
 
 You can put numbers in order by using a number line. For 
instance: 
a) What numbers are smaller than -5? All numbers to the 

left. 
b) What numbers are larger than +5? All numbers to the 

right.  
 
      |    |    |    |    |    |    |    |    |    |    |    |    |    |    |    |     
           -8     -7     -6      -5     -4     -3     -2     -1       0       1       2       3      4       5      6              
       numbers getting smaller   numbers getting larger 
 
Example:  
Put the following numbers in order: -5, 0, -3, 7, -2, 1, 4. 
Put these numbers on a number line taking into account that 
 

  The number furthest to the left is -5 (the smallest 
number) 

  The number furthest to the right is 7 (the largest number) 
 
 
                |    |    |    |    |    |    |    |    |    |    |    |    |   
                        -5                                                                                                      7 

 
  Now fill in the borders. 

 
Starting with the smallest number the order is: -5, -3, -2, 0, 1, 
4, 7. 
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CALCULATIONS 
 
 
3.- ADDITION AND SUBTRACTION. 
 
3.1.- Without parentheses. 
 
 You can add or subtract numbers using shifts on a 
number line. 
 

  You add by shifting to the right. To work out: -4 + 3 
Think of it this way: start at -4 and shift 3 to the 
right 
 
 
                    |            |            |            |   

                                   -4               -3               -2              -1 
So  -4 + 3 = -1  
 

  You subtract by shifting to the left. To work out: -
4 – 3; start at -4 and shift 3 to the left 
 
 
 
                     |             |             |             | 
                          -7                -6                -5                -4 

 
So -4 – 3 = -7 
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3.2.- With parentheses. 
 The plus sign (+) close to a parentheses means: 
ignore the parentheses. They are useless.  

+(3 – 5) = 3 – 5 
+(-3 + 4) = -3 + 4 

 The minus sign (-) close to a parentheses means: 
write the opposite of the numbers inside the 
parentheses and then ignore them.  

-(3 – 5) = -3 + 5 
-(-3 + 4) = 3 - 4 

(+2) – (-3) – (+4) + (-5) = +2 + 3 – 4 – 5 = 5 – 9 = -4 
 
4.- MULTIPLICATION AND DIVISION.  
4.1.- Rules of signs. 
 

(+) ● (+) = +             (+) ● (-) = - 
(-) ● (+) = -             (-) ● (-) = + 

 
 
 

  To multiply (divide) two numbers having like signs, multiply 
(divide) their absolute values and prefix a plus sign (or no 
sign). 

  To multiply (divide) two numbers having unlike signs, 
multiply (divide) their absolute values and prefix a minus 
sign. 

 
Examples:  
 

(+5) · (+4) = +20 (+5) · (-4) = -20 
 

(-5) · (+4) = -20 (-5) · (-4) = +20 
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4.2.- Multiplication of several integers. 
 You only have to apply the associative property:  
 

 (a●b)●c = a●(b●c) = a●b●c   
 

It means that the result will be independent of 
the order of grouping so the parentheses are not 
necessary. 

(-3) ● (-2) ● (-5) = (+6) ● (-5) 
                                 = (-3) ● ( +10) 
                                        =  -30  
  

4.3.- Multiplication and division of several integers. 
 In that case you must be careful with the order. 
We have to start always from the left. We have to start 
always from the left. 
 Example: 

30 : 5 · 6 = 6 · 6 = 36 
 

Watch that: 30 : ( 5 · 6 ) = 30 : 30 = 1 
  
5.- MIXED OPERATIONS.  

 

The rules for the order of operations is the same 
as you studied in unit 1 (natural numbers): 
 .- First, do any calculations inside the brackets 
and parentheses. 
 .- Second, do the multiplication and division 
calculations working from left to right. 
 .- Finally, do the addition and subtraction 
calculations.  
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6.- POWERS. (The base is an integer number and the exponent is a natural number). 

  
When the base is an integer, you can work with them as 
usual but you have to watch for the sign of the base: 
 
 (-2)5 = (-2) ·(-2) ·(-2) ·(-2) (-2) = -25 = -32 (the result is a 
negative number) 

(-2)4 = (-2) ·(-2) ·(-2) ·(-2) = 24 = 16 ( the result is a positive 
number) 
 
 
In general: 

(-)odd number   results a negative number 
(-)even number  results a positive number 

 
Remember the POWER PROPERTIES: 
 
 
 
Multiplying powers 

an · am = an+m You can multiply powers with the 
same base by adding the exponents. 

an · bn = (a·b)n You can multiply power with the same 
exponent by multiplying the bases. 

 
  Dividing powers 

an : am = an-m You can divide powers with the same 
base by adding the exponents. 

an : bn = (a:b)n You can divide power with the same 
exponent by dividing the bases. 

Power of a power (an)m = an·m You can simplify the power of a 
power by multiplying the exponents. 
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7.- SQUARE ROOTS OF INTEGER NUMBERS. 
 
Remember what you studied in unit1 because the 
meaning of a square root of an integer number is the 
same: 
 

9  is  +3 because (+3)2 = (+9) 
 

but now we know another number which solve this 
question too: 
 

-3 because (-3)2 = (+9) 
 
A positive number has two different square roots which 
are opposite. 
 
Example: 
 
 √ 4 = +2         and        √ 4 = -2     because 
         (+2)2 = +4       and       (-2)2 = +4 
 
We usually write √ 4 = ±2 
 
But what about √ 4 ? Do you know any square number 
which is negative? It is impossible because 
 

(everything)2 is always positive. 
   
In that case we w  rite

√ 4   (it doesn´t exist) 
 


