Inequalities 1
An inequality tells us that one expression is different from another. An equation has an equals sign, inequalities have inequality signs. These are:


a < 3
means that a is less than 3.


a < 3
means that a is less than or equal to 3.   ( at most 3 )


a > 3
means that a is greater than 3.


a > 3
means that a is greater than or equal to 3.  ( at least 3 )

Inequalities can be shown on a number line. As there can be many solutions to an inequality the range of values is shown by a line drawn above a number line pointing in the appropriate direction, i.e. negative values would be shown by the line pointing to the left. The endpoints are shown by a circle, if the inequality involves < or > then the endpoints are included in the range and the circle is filled in, if the inequality involves < or > then the endpoints are not included in the range and the circle is left hollow.
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If the inequality solution is between two values it is written,
   -2 < x < 1

( x is greater than or equal to -2 but less than 1) and would be drawn on a number line like this.
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· Illustrate the following inequalities on number lines:

a) 3 < x < 7

b) 7 < x < 11

c) -4 < x < 20


· Write the following as inequalities and then illustrate them on number lines:

a) Policeman in certain countries have to be at least 180 cm tall. ( use height as h )

b) A calculator should be kept at a temperature between -5° and 25°. ( use temp as T )

c) Tax is payable at 25% for incomes between £3,000 and £22,000. (use income I )
· Write the inequalities illustrated by these number lines:
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Solving inequalities
The inequality looks like an equation, except there is an inequality sign instead of an equals sign and can be solved in the same way as an equation.

Remember to keep the sides balanced,  do the same to both sides.
E.g. 1. Find the solution of the inequality 3x - 2 < 4

Solution
Add 2 to both sides


3x < 4 + 2








3x < 6



Divide both sides by 3


  x < 2

       2 . Solve the inequality 2 - 3x < 2x + 17

Solution
Add 3x to both sides 


2 < 5x + 17



Subtract 17 from both sides

-15  < 5x



Divide both sides by 5


-3 < x



Written as



x > 3

· Solve the following inequalities:

a)  3x + 1 < 10

b)  7x - 4 > 10

c)  11 - 3x > 2

d)  x + 2 < 2x - 10
e)  4x + 5 < x + 14
f)  7 - x < 2

g)  x² < 9

h)  x² > 3

i)  x² < 2

More practical questions can be solved using inequalities.

E.g.  The hire of a car is £20 per day and 10p per mile. A woman drives for x miles and her bill is less than £35. Form an inequality and solve it.

Solution 
The total bill, fixed charge plus mileage charge, is




20 + x



       10  


The total comes to less than £35, so the inequality would be,




20 + x < 35




       10


To solve this inequality,




x < 15


subtract 20 from both sides




x < 150

multiply both sides by 10



Therefore the woman must have driven less than 150 miles.

· Form an inequality and find a solution for each of the following:

a) Cakes cost 25p each. Jane buys y cakes and spends less than £1.50

b) A car does 30 miles per gallon and there are z gallons of petrol in the tank. The car travels 120 miles without refuelling.

c) A man buys x stamps at 21p and 2x stamps at 25p. He spends less than £9.

d)  I have hired a car for 5 hours and the maximum speed is 50 m.p.h. I drive m miles.

Two-dimensional inequalities
Some inequalities involve y as well as x. These are shown by shading areas on grids.

The inequality x ( 1 would be shown as in the diagram. The area shaded would be to the right of the line x = 1
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The inequality y ( 2 would be shown on a grid by shading the area below the horizontal line of  y = 2
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If the inequality involves ( or ( then the line drawn to show the boundary is a solid line. If the inequality only involves ( or ( then the line is drawn as a broken line.
Illustrate the following inequalities on grids.

(a)  x ( 1, y ( 0, x + y ( 6

(b) x ( 1, y ( 5, y ( x

c)  Illustrate the inequalities x ( 0, y ( 0 and  x + y ( 4 on a graph. List all the pairs of  integers (whole number) which satisfy all three inequalities.

d)  Use a graph to find the pairs of integers which satisfy the inequalities x ( 1, y ( 1 and x + y ( 3. 

e)  Describe the inequalities shown by the shaded regions in the diagrams.
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If a, b, and c are the three sides of a triangle then a + b ( c. This is called the triangle inequality.





a       

b




c
If you had sticks of length 7, 9 and 14, could they form a triangle?

What about sticks of length 4, 10, and 6?

Inequalities 2
For questions 1 to 5 you need to draw the line graph and shade/label the appropriate region.  

1.
y > 3x - 4

First draw y = 3x - 4


2.
y < 10 - 2x
First draw y = 10 - 2x

3.
y < (x + 4)
 
4.
y > 2(x + 3)





  2
5.
y > 3(2 - x)

Now check your results using the graphics calculator.

For the following questions the answers are given, by using the graphics calculator see if you can get the same answer.

6.
y > 2(x + 4) -3


x from 0 to 5,  y from 0 to 10

7.
y < (7 - 4x) + 3


x from 0 to 5,  y from 0 to 10 

8.
2y - 3x > 5



x from -3 to 3, y from 0 to 8
9.
3x + 4y < 12


x from 0 to 5,  y from 0 to 5
10.
6 - 3y < 2x



x from 0 to 5,  y from 0 to 5

