
[bookmark: _GoBack]2.5 Polynomial Division and the Remainder Theorem
Polynomial Long Division can be used to divide by linear and nonlinear polynomials.  It is similar to long division with real  numbers.
Examples:  
1. [image: ]Use polynomial long division to divide 











2. 




3. 


Synthetic division can be used to divide a polynomial by a linear polynomial
· To use synthetic division, the divisor must be of the form (x-a), where a is a real number.
· [image: ][image: ]Use the following steps to divide polynomials using synthetic division.  An example has been provided for clarity.









· If the remainder is 0, then the divisor is a factor of the polynomial.  This is called the remainder theorem
[image: ]
Examples:  
1. Find the quotient of 		2.    Find the quotient of 





3. Is  a factor of?			4.    Is  a factor of?






Synthetic division can also be used to find the value of a function.  This is known as synthetic substitution.
· To evaluate a polynomial using synthetic substitution, follow the same process described for synthetic division.  For example, given the function , if you want to determine the value of the function at , use 3 as the a value in the divisor of the synthetic division.  The resulting remainder gives the value of the polynomial when evaluated at .
Examples: 
1. Evaluate  at .			2. Evaluate  for .




3. The amount of a certain medication remaining in the bloodstream t hours after taking the medicine is modeled by the equation .  Package directions recommend taking a second dose 4-6 hours after the initial dose.  Use synthetic substitution to show that these directions are accurate.
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Remainder Theorem
For a polynomial p(x) and a number a, the remainder when dividing by x —a is p(a), so

p(a)=0 ifand only if x—a is a factor of p(x).
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2x’ —5x-12

2x” —5x~12 is the dividend

x-4 x—4 is the divisor
_ ; 2 s Rewrite the rational expression with the dividend under the
¥=4)2x -5x-12 long division symbol and the divisor on the outside.
2x L N 2x* .
4] 20 _5+-12 Divide 2x’by x. = 2x this becomes the first term of your
- X" —Sx— x
7(2x2 —Sx) quotient. Multiply x—4 by 2x and subtract the product from
- the dividend. Bring down the next unused term. This is your
3x-12 new dividend.
2x+3 Divide 3xby x. 3x =3 this becomes the next term of your
5 x
= 4) 20 -5x-12 quotient. Multiply x—4 by 3 and subtract the product from
(24" -8x) the dividend.
3x-12 The remainder is zero.
~(3x-12)

0
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.~ Add the numbers in the new column. Write the

result below the horizontal line in that column.

3

-20 12

" Repeat steps 5 and 6 until additon has been.
completed for al columns.

. Draw a box around the fr ightsum.

- The numbers below the horizontal ine represent
the quotint. These numbers are the coefcientsof
the polynomial quotient i the order of decreasing
degree. The bosed number s the remainder. Place
the remainder over thedivisor to express the final
term of the polynomial.
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Synthetic Division of Polynomials

Example: (3= 205 +12) - (- 3)

T, Write the cocffcients of the dividend, Y]
3~ 20c+12:3,-20, and 12.

2. Ldentilythe value of  n the divisor, ). R
Wit this value, 3, in the upper left corer.

3. Createa horizontal i below the cosficents, 3] 3 20 12
allowing for space to write above and below the line.

(4. Wrte the st coeficent n the dvdend below the 3] 3 —20 12
horizontal line.

5. Multply the number below the horzontal ine by | 3] 3 20 12
the value of a and write the product under the next o

coefficient and above the horizontal li.





