Unit 6
Solving Equations

· Imagine you are given an equation

EX.

3x = 6

· You probably know how to solve this equation

· We know 3 times 2 is 6, so x must be 2

· Maybe it’s a word problem

EX. you go to Walmart and see a sign that says 5 bottles of Pepsi are $10. How much is each bottle?

· We know that each bottle costs $2

· We do this by doing the exact opposite of what we see

EX.

3x = 6

What is the opposite of





“times 3”?

· Must be
“divide by 3”

· So, we can find the answer by doing the opposite

3 x
=
6

3 x
=
6

we divide BOTH sides by 3
  3

3

  x
=
6

the 3s will cancel


3

  x
=
2

- this is called an INVERSE OPERATION

If we already know how to do this, why do we have to learn it?

· We learn it for the questions that aren’t nice and neat and pretty

EX.

7 x 
=  
5



7 x 
=  
5


7

7



x
=
5

=
0.71428...




7

The Present Method

· Start by drawing four boxes

EX.

4 x
=
12

· We put our letter in the first box

· We put the left side of the equation in the next box

· The right side of the equation goes underneath that

· Figure out how you got from the first box to the second box

· Do the exact opposite on the bottom

· This also works for 2 part equations

EX.

3 x – 2 = 13
· This method works for solving any type of equation

· Just DO THE OPPOSITE

Solving Algebraically

HINT: Numbers on one side, Letters on the other


EX.

3 x + 1
=
5 x – 3

Step 1) move all the letters to one side

3 x + 1
-3x
=
5 x – 3
-3x
3 x -3x
+ 1
=
5 x -3x
-3


+ 1
=
2 x

-3

Step 2) move all the numbers to the other side




+1
+ 3
=
2 x

-3
+3





4
=
2 x

Step 3) divide by the number in front of the letter





4
=
2 x




2

2





4
=
x





2





2
=
x

Inequalities

· What if a question has more than one answer?

· What if it has a bunch of answers?

· Equations can only have a specific answer

EX.

X = 3
the only answer is 3

· Some questions have more than one possible answer

EX.
How many people can fit in your car?


5 people can fit in your car


4 people can also fit


3 people can fit, too


2 also works


1 people fits


0 people works, too

· Each of these answers is correct

How do we write a bunch of answers?

· We could write out all the possible answers

X = {0, 1, 2, 3, 4, 5}

· but that might take a long time if we have a lot of answers

· We could write out a sentence

X is less than or equal to 5

· We actually invented a system of symbols to save us a bunch of time

X 
≤ 
5

NOTE: 
the wide part of the symbol faces the bigger number

· Since the mouth is facing the 5, we know x is less than 5

Unfortunately, our car problem is even more complicated than that.

· We CAN’T say 
x  ≤  5

· Negative numbers won’t work for our word problem

We need a way of saying less than 5, but greater than 0




0 ≤ x
AND
x ≤ 5





     0 ≤ x ≤ 5

Graphing Inequalities

· We can graph inequalities to see a bunch of answers in a simple way

· It is NOT like the other kind of graphing

· We graph them on a number line

EX. 


x > 3

Step 1) 
Draw a number line

· Make sure your number is on the line you draw

Step 2) 
Draw an empty circle at the number

Step 3) 
Look at your inequality and shade that side of the line

Step 4) 
IF there is a line under the inequality symbol


SHADE in the circle


IF there isn’t a line under the symbol,


DO NOT SHADE the circle
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Solving Inequalities




4 x ≥ 12
· Solving inequalities is EXACTLY like solving equations

	4 x = 12

4 x = 12
4       4

X = 3
	4 x ≥ 12

4 x ≥ 12
4       4

X ≥ 3


WARNING: There is ONE rule that is DIFFERENT
· If you DIVIDE by a NEGATIVE, the symbol SWITCHES

-4 x ≥ 12
-4 x ≥ 12
 -4      -4
   X ≤ -3

symbol changed

