Algebra:  Polynomial Division

When a polynomial is divided by a monomial, place each term in the numerator over the denominator, and simplify each ratio as in the following example:


				                

In some cases, the factors in both numerator and denominator may be polynomials as in the following example. Divide both numerator and denominator by 2 and cancel a monomial (x) from numerator and denominator and then cancel the common binomials as shown.



   





                  Quotient		
  divisor ) dividend			or    

Example 1		
Division may be set up in much the same way as when doing long division with whole numbers. Consider the following examples: To find the first value in the quotient, find a value that, when multiplied by the x in the divisor, will be equal to the first term in the dividend (5x3). Then multiply the divisor, x+y, by 5x3 to get 5x3 + 5x2y.

            
          5x3 + 5x2y



Now subtract and bring down the next value (– xy2)


            5x3 + 5x2y
                    3x2y – xy2





The 2nd term in the quotient is found by asking yourself, “What value times x in the divisor, is equal to 3x2y, the answer from the subtraction?”  (+3xy) times the x in the divisor equals 3x2y. Therefore, multiply (+3xy) and (x + y) [the product is: (+3xy)(x+y) = 3x2y+3xy2], placing the product under 3x2y – xy2, then subtract and bring down the last term in the dividend.  


             5x3 + 5x2y
                    3x2y – xy2
  	           3x2y+3xy2
		         - 4xy2- 4y3

 



                                  

The 3rd term in the quotient is found by asking yourself the question, “What value times x in the divisor, is equal to 4xy2?”
Since x in the divisor times - 4y2 is - 4xy2, then multiply (x + y) and - 4xy2 to get - 4xy2- 4y3, and place this product under the last difference and subtract, getting zero as the difference, as is shown below. 


             5x3 + 5x2y
                    3x2y – xy2
  	           3x2y+3xy2
                              - 4xy2- 4y3
                              - 4xy2- 4y3
			       0







    
   Therefore,   (x + y)(5x2 + 3xy – 4y2) =  5x3 + 8x2y – xy2 - 4y3

A 2nd example:  x3 - y3 is divided by x – y. In cases like this, leave room in the middle for the descending powers of x.

x-y ) x3- y3







What should I multiply the x in the divisor by to  get a product of x3 in the dividend? The answer is x2.  Therefore,
multiply x-y, by x2, placing the x2 above the x3 and the product under the x3. Subtract and bring down the next value (0x2y)
        x2
x-y ) x3+ 0x2y  +0xy2 - y3    
           x3 – x2y	
            + x2y + 0xy2


      
 
 
What should I multiply the x in the divisor by to get a product + x2y? The answer is xy. So place the xy following the x2
 in the quotient line above the 0x2y, and multiply the divisor by xy, placing the product under the + x2y + 0xy2, and subtract, bringing down the last value in the dividend (- y3).                       
        x2 + xy
x-y ) x3+ 0x2y +0xy2  - y3    
           x3 – x2y	
            + x2y + 0xy2
                 + x2y  – xy2
		+  xy2 - y3







What should I multiply the x in the divisor by to get  +  xy2? The answer is y2.  (x-y)( y2) is +  xy2 - y3 and subtracting  gives a difference of zero.

                x2 + xy
x-y ) x3+ 0x2y +0xy2  - y3    
           x3 – x2y	
            + x2y + 0xy2
                 + x2y  – xy2
	          + xy2 - y3
                       +  xy2 - y3
		            0
   

                        
                            
		   	    
                                                
				                                           
                                                 


Therefore, (x-y)( x2  + xy  + y2) = x3 - y3.

A 3rd example: 27x3 + 0x2 – 6x – 1 divided by 3x+1

3x+1) 27x3 + 0x2 – 6x – 1	



Ask yourself, “What factor of 3x in the divisor will provide a product of 27x3? Since 9x2 is the answer, place 9x2 in the quotient line, multiply the divisor (3x+1) by this value and write the product under the dividend and subtract, bringing down the next value in the dividend.
		9x2
3x+1) 27x3 + 0x2 – 6x – 1	
           27x3 + 9x2
                     - 9x2- 6x





Ask yourself, “What factor of 3x in the divisor will provide a product of - 9x2 seen after the subtraction?” Since the correct value is – 3x, place this value to the right of 9x2 in the quotient line, multiply the divisor (3x+1) by this value (– 3x ) and place the product under the  - 9x2- 6x and subtract, bringing down the last value in the dividend.

		9x2– 3x
3x+1) 27x3 + 0x2 – 6x – 1	
           27x3 + 9x2
· 9x2- 6x
· 9x2- 3x
               - 3x – 1


	



Now, since 3x in the divisor times – 1equals – 3x, place – 1 to the right of the -3x in the quotient line, multiply the divisor (3x+1) by this value(– 1) and place the product under the – 3x – 1 and subtract.  There is no remainder.        
                 
                                           		9x2– 3x – 1
3x+1) 27x3 + 0x2 – 6x – 1	
           27x3 + 9x2
· 9x2- 6x
· 9x2- 3x
            -3x – 1
           - 3x – 1
		      0





		                   
                                                     
           
 Hence, (3x+1)( 9x2 – 3x – 1) = 27x3 + 0x2 – 6x – 1
    
The last example:  3x2 – 4x + 4 is divided by x-2

x-2 ) 3x2 – 4x + 4


	

Ask yourself, “What factor of x in the divisor (x-2) will provide a product of 3x3?” Since 3x is the answer, place 3x in the quotient line, multiply the divisor (x- 2) by this value and write the product [(x-2)( 3x) = 3x2 – 6x] under the dividend and subtract, bringing down the next value in the dividend. 
	         3x
x-2 ) 3x2 – 4x + 4
         3x2 – 6x
                + 2x + 4





Because (x-2)(2) = 2x + 4, place +2 in the quotient line following the 3x, multiply the divisor by +2, write the product under the + 2x + 4 and subtract.
	         3x + 2
x-2 ) 3x2 – 4x + 4
         3x2 – 6x
                + 2x + 4
	    + 2x – 4
		+ 8







Place the remainder over the divisor for the last term in the quotient.  Answer: 	



http://www.ebst.co.uk/algebra/container.html

Equations

When writing equations from verbal cues, replace unknown values with appropriate symbols where possible, using the proper operatives – add, subtract, multiply and divide. 

Be aware that consecutive numbers are those which have a difference of one. Consecutive even numbers and consecutive odd numbers have a difference of two. 

Example 1:  Write an equation which shows that the sum of three consecutive numbers has a sum of 24.
Let the first number be x. The next consecutive number is one larger or x+1. The third consecutive number would be one more than the previous number or x+2. The equation is:  (x)+ (x + 1) + (x + 2) = 24

Example 2:  Find three consecutive odd numbers that have a sum of – 3. 
Let the first number = x. The second number would be x + 2 and the third would be x + 4. The equation for the sum is:  (x) + (x + 2) + (x + 4) = - 3 
	
Example 3:  The 2nd of two numbers is four more than three times the 1st number. The difference of the numbers is eight. What are the two numbers?

Let x = the 1st number. If the 1st number is x, then three times the 1st number is 3x.
Four more than means to add 4. Therefore…

The 2nd number = 3x + 4. The difference means to subtract, and we subtract the smaller from the greater number. 

The equation is:  (3x + 4) – x = 8

When symbols have been defined for certain items, use those symbols in the equation. 

Example 4:  The power dissipated by a resistor is equal to the square of the current multiplied by the resistance. 
	Resistance is identified by R, current is I and power is P.

	The formula is:  P = I2R
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