5th Year Honours Mathematics Notes – Mr Duffy
November 1st and 2nd 2010

Linear & Quadratic Inequalities

Please write the following notes into your hardback copies – except anything in a box – these are instructional pieces of information only. Continue with these notes for Tuesday’s class also. Please have all work completed for Wednesday’s class. I will revise more difficult questions on LOGS closer to your Christmas exam and for our end of chapter test (in about a week and a half – Friday 12 November.) Please also remember to have your €10 in class on Wednesday for your new Maths book.  
Linear Inequalities
· [image: image31.emf]0
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What’s the difference between an inequality and an equation? 

· Consider 2x  -6=0  VS                                      What’s the difference?
	· EQUATION
	· INEQUALITY

	· 2x  -6=0
	· [image: image32.emf]0
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	Only one answer works for x. X is 3 and nothing else. 
	· Many vales work for x to make this inequality work. x can be any number bigger than 3, because when we substitute x for 3, 4,5, 26, 270, etc we always get a answer which is bigger than 0.


· We solve both types in the same way; BUT there is one major difference when it comes to using INEQUALITIES. If we multiply OR divide both sides of an inequality by a negative number we must REVERSE the inequality symbol. Why?

Consider the numbers  1 and 2. We know 1 < 2, but if we multiply both sides   by -1, we get -1 < -2, which we know is worng. Therefore, it is necessary to reverse the inequality sign to give us -1 > -2.  

Example 1. Find the values of x that satisfy the inequality  [image: image2.png]3x <12




Solution:
Divide both sides by 3:
[image: image4.png]x < 4




Example 2.  Find the range of values of x that satisfy the inequality [image: image6.png]4—-3x <8+x




Solution:  Collect the like terms to one side 
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[image: image8.png]-3x—x<8-4






[image: image10.png]—4x < 4




Divide by -4.      [image: image12.png]x> -1




We can avoid this rule by ‘moving’ our x-terms to the side which keeps them positive. However, the above rule is extremely useful to be familiar with. 

Now try questions 1 and 2 on page 133. The solutions are provided at the end of the exercise – only use them as a last resort please. It is essential to know that all of the regular approaches to solving equations apply – (1) Dividing both sides by the same number (2) Getting rid of fractions by multiplying both sides by  the same number.

You should have these completed by the end of Monday’s class – and you should just have enough time to start writing out the notes of the next section on Quadratic Inequalities.  
Quadratic Inequalities 
Example 1. 
Find the range of values of x that satisfy the inequality [image: image14.png]x? +2x <3




Solution:

Step 1:
Ignore the inequality symbol and solve as a normal quadratic equation.  Make sure to have all terms on the one side.


[image: image15.png]x?+2x—3





[image: image16.png](x+3)x-1)=





[image: image17.png]-3x=1




[image: image35.emf]Step 2: The new ‘twist’ in these questions is that we must always sketch the problem before sorting out the direction of our inequality solutions. We should remember that a quadratic with a positive x-square is always u-shaped.  

This particular graph looks like this.  We mark the two x-values from our calculations above and then make a rough u-shape through these.

Next, we analyse the inequality symbol given in the question.  The question wants to know, where is the curve less than 0? That means the region below the curve. Therefore, our range of solutions is all the numbers between -3 and +1. This is written as [image: image19.png]-3<x<1




Example 2. 
Find the values of x that satisfy [image: image21.png]x?—4x—-5=0.



 

Solution:
Solve the equation ignoring the inequality symbol.  



[image: image23.png]x?—4x—5








[image: image25.png](x-5)x+1)=







[image: image27.png]-1x=5




Now draw a rough sketch of this graph using the x-values we’ve just found. 
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The question asks for the values which make the inequality bigger than 0. Therefore, we need the x-values which are above the x-axis. So, we need all the x-values which go off to the left (less than -1) and at the same time we want all of the x-values which shoot off to the right (bigger than 5). This is written as [image: image30.png]x=—-landx=5



. These represent 2 separate intervals and CANNOT be combined
Examples 3. Please read and study the example 2 in your book on page 132 for another example before starting the questions.  
When ready, please start questions 3-7. If you have this work completed, please study example 3 on page 132, and do the rest of the questions in exercise 4E. I will be starting with questions like example 3 in class on Wednesday. 
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Please note how the inequality symbol is reversed when we divide by a negative number
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