	Multiplying Polynomials

	Distributive Property
· Just as when we distribute with numbers, when use the distributive property on polynomials* we just multiply through
Example 1: 4(x-3) distribute the 4 thru
=4(x)-4(3) multiply
=4x-12 Done!
Example 2: 5x(3x+2)
=5x(3x)+5x(2)
=15x1+1 +10x when we multiply variables; we add the exp.
=15x2 +10x Done!
Example 3: 3x(4x2+2x-7)
=3x(4x2)+3x(2x)-3x(7) 
=12x1+2+6x1+1-21x 
=12x3+6x2-21x Done!
Example4: (2x+3)(x2+3x+1)
=2x(x2)+2x(3x)+2x(1)+3(x2)+3(3x)+3(1)
=2x3+6x2+2x+3x2+9x+3 combine like terms
=2x3+9x2+11x+3 Done!
Exercises
	1) 3x(x2-2x+1)

	4) y2(4y2+2y-3)


	2) -5x(3x-1)

	5) 2y(2y-(1/2)y2)

	3) -4x(3-x3)
	6)(x2+2x+1)(x2-4x+8)


*terms with variables which are raised to whole-number; there are no square roots of variables, no fractional powers , and no variables in the denominator





	F.O.I.L.
· F.O.I.L stands for multiplying:
· First terms
· Outside terms
· Inside term
· Last terms
· will only work when multiplying two binomials*
Example 1: (3x+5)(x-2)	
	=3x(x)
	-3x(2)
	+5(x)
	-5(2)

	F
	O
	I
	L


=3x2-6x+5x-10 combine like terms
=3x2-x-10 Done!
Example 2: (2x2+7)(3-x)
	=2x2(3)
	-2x2(x)
	+7(3)
	-7(x)

	F
	O
	I
	L


=6x2-2x3+21-7x
=-2x3+6x2-7x+21 put in order & Done!
Exercises
	1) (x+3)(x+4)

	4) (7x-2)(4x-3)

	2) (3x-5)(2x+1)
	5) (x2-4)(x2+4)

	3) (2x+3)2
	6) (x+1)3



*polynomial that has of exactly two terms





	Dividing Polynomials 

	Long Division
· we need to have the terms written with the exp. in decreasing order
· to make sure we don’t make any mistakes, we add in any missing terms with a zero coefficient*
· your answer MUST be one degree less than the dividend**
	Example 1:
	2x3+3x2-x-5
	

	x-2
	2x4-x3-7x2-3x+10
	What to multiply x by to get 2x4? 2x3; multiply thru

	
	-(2x4-4x3)
	Remember to change the signs

	
	3x3-7x2
	x3x3? 3x2; multiply thru

	
	-(3x3-6x2)
	

	
	-x2-3x
	x-x2? -X

	
	-(-x2+2x)
	

	
	-5x+10
	x-5x? -5

	
	-(-5x+10)
	

	
	0
	Remainder of 0

	A: 2x3+3x2-x-5 Done!

		Example 2:
	3x2+6x+8
	

	2x-4
	6x3+0x2-8x+5
	Remember the 0 in front of the x2 term

	
	-(6x3-12x2)
	

	
	12x2-8x
	

	
	-(12x2-24x)
	

	
	16x+5
	

	
	-(16x-32)
	

	
	37
	There is a non 0 remainder

	A: 3x2+6x+8+
	 37   . Done!

	
	2x-4


Exercises
	1) (2x2+10x+12)  (x+3)

	
	



	4) (6x3+10x2+x+8)  (2x2+1)

	
	




	2) (7x+3)  (x+2)

	
	



	5) (x4-81)  (x-3)

	
	




	3) (4x3-7x2-11x+5)  (4x+5)

	
	



	6) (x+2)3  (x-4)

	
	






*the number in front of the variable
**the polynomial being divided (under the division sign)







	Synthetic Division- quicker and more efficient way
· Ignore all the x’s and just work with the numbers in the polynomials
· This method ONLY works on linear function* and when the coefficient of x is 1.
· Again, to make sure we don’t make any mistakes, we add in any missing terms with a zero coefficient*
· Again, your answer MUST be one degree less than the dividend
	Example 3:
	(2x4-x3-7x2-3x+10)  (x-2)

	
	2
	2
	-1
	-7
	-3
	10
	The root is 2

	
	
	
	4
	6
	-2
	-10
	Add this row

	
	
	2
	3
	-1
	-5
	0
	Multiply this row by 2

	A: 2x3+3x2-x-5
	 .Done! (See the same as above)

	Example 2:
	(x2-3x-4)  (x+1)

	
	-1
	1
	-3
	-4
	The root is -4
	

	
	+
	
	-1
	4
	Add this row
	

	
	
	1
	-4
	0
	Multiply this row by -4
	

	A: x-4 (just put in the x’s) Done!

	Example 3:
	(5x3-x2+6)  (x-4)

	
	4
	5
	-1
	0
	6
	The root is 4

	
	
	
	20
	76
	304
	

	
	
	5
	19
	76
	310
	

	A: 5x2+19x+76+
	  310 .Done!

	
	(x-4)


Exercises
	1) (3x3-17x2+15x-25)  (x-5)
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




	4) (10x4-50x3-800)  (x-6)
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




	2) (5x3-6x2+8)  (x-4)
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




	5) (-x3+75x-250)  (x+10)
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




	3) (4x3-9x+8x2-18)  (x+2)
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




	6) (x2+4)2  (x-2)
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	






*function in the form x+r or x-r



