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[bookmark: _GoBack]Algebra:  Multiplication & Division

Multiplication and division with signed numbers follows these two rules:
1. when the signs are the same, the product or quotient is positive.
1. when  the signs are different, the product or quotient is negative.

Examples:    + 21 * + 11 = + 231		           +231 / + 11 = +21
             - 21 * - 11 = +231			- 231 / - 11 = +21
             - 21 * + 11= - 231			- 231 / +11 = - 21
              +21 * - 11 = -231			+231 / - 11 = - 21

When multiplying multiple terms, find the product of the numerical coefficients, reconciling the signs, then add the exponents of like variables. Study the following examples. When one doesn’t see an exponent on a variable, remember, it is actually “1.”

(2x2y)(4xy2z)(-xz3) = - 8x4y3z4

(-2x2)3 means (- 2x2) (- 2x2) (- 2x2) = - 8x6

-(2x2)3 means - [(2x2) (2x2) (2x2)] = - 8x6

When a single term precedes parenthesis, that single term is a factor, or is multiplied by, each term within the parenthesis. In the following example, a monomial is a factor of a binomial:

-4xy2 (x + y) = -4xy2(x) + -4xy2(y) = -4x2y2 - 4xy3

 (
Each term here is 1
st
 multiplied by 
2y
…
)In general, when multiplying polynomials, each term in one polynomial is multiplied by each term in the other polynomial. After multiplication, combine like terms. If you wish, you may set the problem up in a vertical format, much the same way as you did in middle school when asked to multiply 106 by 58 and show your work. The same order may be employed when the factors are polynomials.
 (
106
       
X  
_
58
           848
        
 530_
         6148
)			
 (
   to get this 
        line       
)
     (x +2y)(x – y + z) =	x – y + z
						     x +2y
                                      2xy      – 2y2 + 2yz	
				x2  - xy + xz	_______
				x2 + xy + xz – 2y2 + 2yz   This is the final product.

This line is the product of x in the multiplier and the multiplicand of x – y + z.

When two binomials are multiplied, the above method may be used or the method called the FOIL may be employed. The letters in FOIL stand for:  the product of the First terms in each binomial, the O stands for the product of the Outside terms (those farthest apart) in the two binomials, I is for the product of the Inside terms (those closest together in each binomial – the center two terms), and then the product of the Last terms in each polynomial.

Example:  Find the product of (x + 3y) & (2x – 5y) using FOIL.

FOIL (product of first terms in each binomial shown here in blue) =  (x + 3y)(2x – 5y) = 2x2

 (
- 5xy + 6xy = 
xy
)FOIL (product of outside terms shown in red) = (x + 3y)(2x – 5y) = - 5xy
FOIL (product of inside terms shown here in red) = (x + 3y)(2x – 5y) = 6xy

FOIL (product of last terms) = (x + 3y)(2x – 5y) = -15y2

Now, collect like terms:  2x2 + xy -15y2



Canceling 
(Really dividing both numerator and denominator by the same value)
Canceling, in reality, is dividing both numerator and denominator by the same value. Remember, when terms are canceled out, a 1 remains in place of the canceled value. A common error is illustrated in the following example.





Because, each x in the numerator cancels an x in the denominator, an x remains in the denominator that didn’t get canceled out. We must keep a 1 in the numerator to keep the last x in the denominator where it belongs.


Remember,			so


 Looking at it another way, we see that when one divides and the bases are the same, the exponents are subtracted. If we do it that way we get
 (
x
3-4
  =  x 
-1 
 =  
)
           


Any fraction which contains a variable raised to a negative power, whether in the numerator or denominator, may be changed to eliminate the negative exponent(s).  Just remove the negative and move the variable with its exponent to the other side of division fraction. Note the following examples:





                                                                                                                                                          
For division, place the dividend in the numerator, the divisor in the denominator, as in the following example:

    		    (-28 x2y5z)                 (7x3yz2)


(Note:  Where no exponent is written, it is understood to be 1.) The ratio could be separated for clarity as follows:






Now, using the rules for signed number division and base/exponent division, simplify each part and combine as follows
	                    



Just in passing, the quotient in the above example could have been expressed in two other equivalent ways as follows:

The negative sign may reside in the numerator, the denominator or in front of the ratio.





Please note, that only factors may be canceled, not parts of sums or differences. In the following examples, improper canceling was employed.






The above expressions could not be simplified.

In the following example, the binomials could be canceled, because the binomial in the denominator was a factor and only factors may be canceled.
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