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INTEGERS

A.  Coordinates in all four Quadrants
Students should be shown how to extend the number line, both vertically and horizontally, to 
include negative integers.

The set of positive and negative whole numbers, plus zero should be defined to students as 
‘integers’.

Students should now be shown how to extend the x and y - axes to include negatives.  Various 
points can be plotted at random in all 4 quadrants and students asked to give their coordinates.

Exercise 1 may now be attempted.

B.  Addition and Subtraction of integers
A thermometer, drawn on the board (vertically) could be used to help students deal with 
addition and subtraction of integers.  Questions could be asked, such as:

1.  By how many degrees did a thermometer drop from 3°C o –5°C?     (8°C)
2.  By how many degrees did a thermometer rise from –8°C o –1°C?     (7°C)
3.  What was the new temperature when the thermometer :-

(a) fell from 2°C by 8°C?     (–6°C)
(b) rose from –20°C by 12°C ?     (–8°C)

A technique which could be helpful to students when adding or subtracting integers is to:
(a) picture the first number (on a thermometer or a number line), then
(b) (i)   if it is followed by + (a positive number)  =>  then move UP

(ii) if it is followed by + (a negative number)  =>  then move DOWN
(iii) if it is followed by – (a positive number)  =>  then move DOWN

example of (i) –6  +  9    => (picture –6, then move UP by 9   =>  3)
(ii) 2  +  (–6)   => (picture 2, then move DOWN by 6   =>  –4)
(iii) 5  – 7    => (picture 5, then move DOWN by 7   =>  –2)

Exercise 2A may now be attempted.

Double Negatives

Note:    the examples in exercise 2B are of the type indicated by the different font and are, 
as such, beyond grade C.

The example   3 – (–2) can be shown graphically as the ‘distance’ 
from –2 up to 3,  i.e.  (+)5

This example can also be used :-  –3 –(–7)   =   –3 + 7   =   4

Exercise 2B may now be attempted.
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C.  Multiplication and Division of Integers

Students should be shown that, initially, they can think of multiplication as an alternative to 
repeated addition.  i.e.

5 x (–3)  =  (–3) + (–3) + (–3) + (–3) + (–3)  =  –15
Several examples of this type should be shown to students,   e.g.  7 x (–4)  etc.
It should also be indicated that    (–6) x 8  gives the same answer as 8 x (–6)  =  –48
and students lead to the rule:

(positive) x (negative)  =  (negative) x (positive)  =  (negative)

Students should now be encouraged to decide what happens with division of integers (positive 
denominator only).

=>            =  –5     and     (–24) ¸ 4 = –6

Exercise 3A may now be attempted.

Double Negatives

Note:    the examples in exercise 3B are of the type indicated by the different font and are, 
as such, beyond grade C.

The example below could be used to illustrate the rule    

         (positive) ¸ (negative)   and   (negative) ¸ (positive)  = (negative) 

Example:       30 ¸ (–5)  does not give 6 since 6 x (–5) does not take you back to 30!
hence   30 ¸ (–5) must give (–6)

Now, it should be shown what happens when two negatives are multiplied. 
i.e. use the ‘reverse’ operation to show why   (–4) x (–5) = (+)20

   (–4) x (–5) = 20 because  20 ¸ (–5) does give (–4)!

Then, show what happens when two negatives are divided. 
i.e. use the ‘reverse’ operation to show why   (–24) ¸ (–8) = (+)3

i.e.   (–24) ¸ (–8) = 3 because  3 x (–8) does give (–24)!

Exercise 3B, questions 1 to 3 may now be attempted.

Students should be led through what happens when 3 or more integers are multiplied together.
Each example can be done in stages:

i.e.     (–4) x (–3) x (–5) or (–5)  x  2  x  (–7)
             = 12     x   (–5) =  (–10)  x  (–7)

 =  –60 =   70

Exercise 3B, questions 4 and 5 may now be attempted.

The checkup exercise may also be attempted.
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