§10.1 Adding and Subtracting Polynomials

Definitions
polynomial –  Another name for an algebraic expression with 2 or more terms

monomial –  A polynomial with only one term

binomial –  A polynomial with two terms

trinomial –  A polynomial with three terms

constant –  A number that is a term in a polynomial

term – A part of a polynomial separated by addition/subtraction.  It can be a constant, a 

variable, a product of variables or the product of a number and variable(s).

numeric coefficient –  The number that is multiplied by a variable.

degree of  a term –  The sum of all the exponents of a term.

degree of a polynomial – The highest degreed term in a polynomial.

ordering a polynomial – Writing a polynomial so that the terms have descending degree.

Recall that simplifying meant combining all like terms!  Addition and subtraction of polynomials is simplification!!

Adding & Subtracting Polynomials

Step 1:  Remove grouping symbols (If it is subtraction, then you must distribute the subtraction 

  over the entire group in parentheses following the subtraction.)

Step 2:  Group Like Terms

Step 3:  Combine Like Terms (Add or subtract as necessary, this may involve interger addition and 

  subtraction, fractions or decimals.)

Example:
(8x2  +  2x  +  5)  +  (x2  +  5x  +  3)

Example:
(8x2  +  -7x  +  5)  +  (x2  +  3)

Example:
(7x2  (  2x  +  3)  (  (5x2  +  4)


Example:
(3.2x2  +  7x  (  2)  (  (7.9x2  +  0.2x  (  1.1)


Example:
(x2  (  2/15 x  +  1)  +  (3/10 x2  +  7/15 x  + 5)

There is another way to think about adding and subtracting polynomials.  This is columnar addition and subtraction.  We must really focus on ordering the polynomial to do this.  I will do one example, but I rather that you get the hang of the other method at this time.

Columnar Addition of Polynomials

Step 1:  Order polynomials being added or subtracted leaving blanks for missing degreed 

  terms

Step 2:  Remove subtraction if necessary by adding the opposite

Step 3:  Stack in columns where terms of like degree are in columns

Step 4:  Add

Example:
(9x2  +  2x  (  9)   +  (x2  +  x  +  7)

Example:
(7x  (  2x2  +  3)  (  (5  +  x2  (  2x)

Evaluating a polynomial is just like evaluating any algebraic expression.

Step 1:  Leave blanks where variables are

Step 2:  Fill the blanks with the value of the variable

Step 3:  Solve the resulting numeric expression

Example:
(x2  (  3x  +  3)  if    x = -1

Example:
x3  if  x = 4 
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§10.2 Multiplication Properties of Exponents
Definition of an exponent

an  =

Definition of a negative exponent (a negative exponent can be thought of as another way to write the reciprocal)

a-n  =

Definition of zero exponent if a ( 0


a0  =

Product Property of Exponents


am an   =

Power Rule of Exponents

(am)n   =

Power of a Product Rule 


(ab)m  =

Example:
32
Example:      x2
Example: 
x2 x3  =

Example: 
(a2 b)(ab)  =

Example: 
(a3)2  =

Example: 
(24)2  =

Example:
(ab)2  =

Example: 
(2a)2  =

Example:
(x2 y)2  =

Example:
(x2 y)3 (xy)

Example:
7x0  +  (-x0)  =

Recall the distributive property that we learned in chapter one.  The distributive property says that multiplication distributes over addition.  We will be using this property extensively in the next section so let’s practice it now.  Recall:





a(b  +  c)  =  ab  +  ac


Example:
2(s2  +  t)


Example:
-2(a  +  b  (  2)
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§10.3 Multiplying Polynomials

Multiplying polynomials is an application of the distributive property.  This is also called expanding.


Review
a ( b  +  c )  =  ab  +  ac

Monomial x Polynomial – When multiplying monomials by polynomials we will also have to apply our knowledge of the exponent rules.
Example:
2x (x2  +  2x  +  3)

Example:
-4x2 (x  (  2x2  +  3)

Binomial x Binomial
Now we'll extend the distributive property further and to help us remember how we will have an acronym called the  FOIL  method.



( a  +  b ) ( c  +  d )


First
-- a times c


Outside
-- a times d


Inside
-- b times c


Last
-- b times d

Multiplying Binomials

Step 1:  FOIL

Step 2:  Use exponent rules to simplify the terms

Step 3:  Simplify by combining like terms (if the 2 binomials are of the same form, x + #, then 

  there will be 2 x terms that will add)
Example:
(x  +  2) (x  +  3)

Example:
(x  (  5) (2x  + 3) 

Example:
(x  +  3)2

Polynomial x Polynomial

This is a further expansion of the distributive property.  Multiply all the terms of the second polynomial by the 1st term of the 1st polynomial and then multiply all terms of the 2nd polynomial by the 2nd term of the 1st polynomial and so on until you have multiplied every term in the 1st polynomial by every term in the 2nd polynomial.

Example:
(2x  +  3) (x2  +  4x  +  5)

Example:
(x2  +  2x  (  7) (x2  (  2x  +  1)

Some Additional Information For You

Square of a Binomial


(a  +  b)2  =  a2  +  2ab  +  b2

Example: 
(2x  +  3)2  =


(a  (  b)2  =  a2  (  2ab  +  b2



Example: 
(x  (  1)2  =

Multiplying the sum and difference of 2 terms


(a  +  b) (a  (  b)  =  a2  (  b2

Example:
(a  +  2)(a  ( 2)  =

Note:  These are very nice shortcuts for dealing with these special binomials, but they are not necessary.  I do not expect you to know these shortcuts, but do take a look at them so that you will be ahead of the game in Algebra – you may even see how easy these shortcuts make some problems.
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