PRE-ALGEBRA MATH PROCEDURES
Exponents

Seven is the base and 3 is the exponent.


73 = 7 x 7 x 7 = 343
Be careful.  The procedure is different if there      
-32 = -1 x 3 x 3 = -9
are parentheses.






(-3)2 = -3 x -3 = 9

Absolute Value

The distance between a number and zero on a

number line.
| 3 | = 3   and | -3 | = 3

    -3  -2  -1  0  1   2  3


Both 3 and -3 are three spaces from zero.
Order of Operations

Please  
1.  Parentheses or grouping symbols

2 + (7 – 3) ÷ 4 x 5 + 32
Excuse 
2.  Exponents




2 +    4      ÷ 4 x 5 + 32
My/Dear
3.  Multiply/Divide left to right

2 +    4      ÷ 4 x 5 + 9

Aunt/Sally
4.  Add/Subtract left to right


2 +         1       x 5 + 9










2 +                5      + 9= 16 
Translation

Addition

Subtraction

Multiplication

Division

 more 

  less


  of



  a piece

 added to

  less than*

  times


  per

 increased by
  subtracted from*  twice (times 2)

  quotient

 plus


  difference

  double (times 2)

  each

 total


  comparing

  product




 sum




*turn the numbers around; 3 subtracted from 7 = 7 - 3

Addition & Subtraction of Integers
Addition: Same Signs, add, use that sign.


3 + 5 = 8; -3 + -5 = -8

Subtraction:  Different Signs, subtract, take

3 + -5 = -2; -3 + 5 = 2

the sign of the larger | number |. 



-3 - -5 = -3 + 5 = 2

If a negative and minus are together, change to +.
3 - -5 = 3 + 5 = 8

Multiplication & Division of Integers
Same Signs; positive answer




3 x 5 = 15;  - 3 x -5 = 15

Different Signs; negative answer



3 x -5 = -15;  -3 x 5 = -15










-15/3 = -5; -15/-3 = 5









15/-3 = -5;   15/3 = 15 
Solving Linear Equations

1.  Simplify each side (order of operations)


2(3x - 10) = 2x + 8x - 4

2.  Get variable on the same side (UNDO)


6x - 20   = 10x - 4
3.  Get variable alone (UNDO +- then x÷)

         -6x             -6x









     - 20   = 4x – 4









     + 4            +4









     - 16   = 4x









        4        4










 -4 = x
Prime Factorization

Begin with a pair of factors, continue until
         

120

      120

all numbers are prime.




      10 x 12
             20 x  6 








           2 x 5 x 3 x 4         4 x 5 x 6







        2 x 5 x 3 x 2 x 2  2 x 2 x 5 x 2 x 3








          or 23 x 3 x 5        or 23 x 3 x 5

Least Common Multiple (LCM)


Prime factorization of both numbers



12


30
The prime factors are 2, 3 and 5.


        3 x 4                     3 x 10

The MOST in either; 2 twos, 1 three, 1 five                3 x 2 x 2               3 x 2 x 5

60 is a multiple of both 12 & 30



LCM = 22 x 3 x 5 = 60

Greatest Common Factor (GCF)

Find the prime factorization.




12 = 3x2x2;  30 = 3x2x5

They have one 2 and one 3 IN COMMON.


 GCF = 2 x 3 = 6

6 goes into both 12 and 30.

Simplify Fractions

Find the GCF.  Divide both the numerator and 

54  ÷ 9  =  _6_

denominator by the GCF. 




99  ÷ 9      11

Addition & Subtraction of Fractions
Find the LCM of the denominators.



1  +  3_ =  1 x 5  + 3_ x 3 = 
Change both denominators into the LCM by

6      10     6 x 5    10 x 3 
multiplying the numerator and denominator

by the same number.  Move over the denominator.
5_  +  9_ =   14 ÷ 2 = 7_
Add the numerators.  Simplify.



30      30     30 ÷ 2    15
Mixed Fractions:  Follow the same procedures

5  1 x 2  =  5  2_  = 4  14
as above.  You may need to borrow to subtract.

    6 x 2         12         12

Borrow one from the 5 making it a 4







       

Change the 1 you borrowed into 12/12.

       - 2  3 x 3  =  2  9_  = 2  9_
Add the 12/12 to the 2/14 = 14/12. 


__4  x 4      __12
  __12












  1  5_












      12

Multiply Fractions

Look for the GCF of the numerators and 


_4_ x  3  =  2
denominators.  Divide each by the GCF.


15      2      5

Multiply straight across-numerator with

numerator, denominator with denominator.

Divide Fractions






_7_  (  14  =  _7_  x  _2_ =

Change into a multiplication problem by flipping

20        2       20       14

the second fraction around (reciprocal).  Now


      _1_ 

follow the steps for fraction multiplication.



       20

If you are multiplying and dividing with whole

25 x 3 4  =  25  x  19  =  

or mixed numbers, first change them into


 
 5       1       5

fractions.  Put a 1 under whole numbers.  

For mixed numbers multiply the whole number

95  =  95

times the denominator and add the numerator.

 1


This is your new numerator.  3 x 5 + 4 = 19

Fractions to Decimals






   _0.3125
Divide the numerator by the denominator.  Put

5_ =  16) 5.0000

a decimal after the numerator followed by zeros
         16
     4 8
as needed.  
If the quotient begins to repeat draw


        20

a line over the repetent (the numbers that repeat).

        16












 40












 32

Rounding Decimals







   80

Look to the right of the place you are rounding.


  
   80
If that number is 0, 1, 2, 3, or 4 just drop the

numbers to the right.  If the number is 


0.3125  rounded to 0.31

5, 6, 7, 8 or 9, add 1 to the digit, then drop
 
to the nearest hundredth

the numbers to the right.




0.3125 rounded to 0.313










to the nearest thousandth

Decimals to Fractions
Read the decimal, remembering place values.

0.0125 is one hundred 
The last word you say is the denominator.

         twenty-five ten-thousandth

Reduce.







_125_
 =  _1_











10000     80

Decimal   tenth  hundredth  thousandth   ten-thousandth  hundred-thousandth
Dividing Decimals









_ 1.35
If the divisor has a decimal, move it to the right.
   
5.805 ÷ 4.3 =  4.3) 5.805
Move the dividend the same number of places to



           43   the right.  Bring the decimal up and perform

  


  150
regular long division.  Add zeros to the dividend


  quotient
  129
to continue if needed. 





divisor)dividend
    215
Any number divided by zero is undefined.
5/0




    215



  
  






                 0

Comparing Decimals
Compare tenth with tenth, hundredth with


0.25 with 0.245
hundredth, etc. until they are different.  The

tenths – the same, 2

number with the larger digit at this point, is 

hundredth – different 5>4

the larger number.





So  0.25 > 0.245

Removing % 
Divide by 100 to remove a % sign.  If there is a

6.78% = 0.0678

decimal you can just move the decimal two

12 1 %  ÷100 =  61 ÷ 100= 
places to the left (which is the same as dividing

     5

       5        1 

by 100).







61  x  _1_   =   _61









 5       100       500

Inserting %

Multiply by 100 to insert a % sign.



2  1/3 =7/3 x 100= 700/3

If the number is a decimal you can just move the



= 233 1/3%

decimal two places to the right (which is the same 
0.087 = 8.7%

as multiplying by 100).

Solving Proportions

Cross-multiply, divide each side by the coefficient
_45  =  3
45x = 540
(number in front of the x), reduce.



180      x
 45      45
x = 12

Percentage Problems

All percentage problems can be written in the form:
n% of a is b   or

n%        x       a     =     b

percentage of sales tax                x   original sale  =  amount of sales tax

percentage of commission           x   original sale  =  amount of commission

percentage of discount

    x   original sale  =  amount of discount

percentage of increase/decrease x   original total  =  amount of increase/decrease

Simple Interest
I = interest; P = Principle; T = time IN YEARS
I = P R T

You put $200 in the bank for 6 months at

I = 200 x .05 x .5 = $5.00
5% annual interest rate.  Change 6 months
into .5 or ½ year and 5% into the decimal .05
Square Roots








     ___
A number multiplied by itself equals its square root.
4 x 4 = 16 so  √ 16 = 4

1, 4, 9, 16, 25, 36, 49, 64, 81, 100, 121, 144

5 x 5 = 15 so  √ 25 = 5
Pythagorean Theorem

The sum of the squares of the legs of a right triangle


equal the square of the hypotenuse.



          a = 6

    c = 8
a2 + b2 = c2   62 + b2 = 82;  36 + b2 = 64; 

                     b2 = 28; b = √28









                                         b = ?
