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Standards: A2.A.APR.A.1 (formerly A-APR.A.2) Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the remainder on division 
by x - a is p(a), so p(a) = 0 if and only if (x - a) is a factor of p(x). 

Objective: Students can use the conjugate root theorem and Decartes' Rule of Signs to determine the number of roots and to create 
polynomials. 

• f-T Section 5-5 (Part 2) Theorems About Roots of Polynomial Equations 

~-~---~-~--------------L~-=---~ -\--------~9.~~-Y.~~T.~--~QQ! __ !_~-~-9-~~~-----·---·---------·-·-·-·-·-·-·-·-·-·-·-·-·-·-
Warm Up . . 2. b2. 

Multiply. (a_ ~b X a.-!,) :: Cl -
1. (-4i)(6i) 2. (2 + i)(2 - i) 3. (1 + /3)(1 - /3) 

-2~ t'2. -· 2"" L~ =. l 2. - $ 1 
-2 y C-1) ~[2 LJ 1 ~ . ~ (- ') . ~ 
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Conjugate Root Theorem 
If P(x) is a polynomial with rational coefficients, then the irrational roots of P(x) occur in pairs. 
If~ is an irrational root, then~ is also a root. 0....-~ a.. +fb .. 
Imaginary Root Theorem Ir- r /,: .I--,' 0 (l O\'. \ 

If the imaginary number a+ bi is a root of a polynomial equation with real coefficients , then the 
conjugate a - bi also is a root. a_+- b L Q_ _ bl I Mt?0 i /1,0.,V 

Examples 
1. A cubic polynomial P(x) has real coefficients. If 2 - 3i and ¾ ore two roots of P(x). Are there any addit ional roots? 

t 4==- :.:z ' +e. "j -e .s 
d.~9n?e 3 f 2 - '3 l lot•'Jvj.f 2 + '3 L 

( 3 Li' tt -e o. r) o "' . • I t'/YI a o. lfl. a r u 
~c,totS t"lrT10N4- <I .J 

2 uartic polynomial P(x) hos real coefficients. If [3 and 6 - 2i ore two roots of P(x), what are the other t\\o roots? 

Create a polynomial with such roots. ft -
a.. + <.: • • 2. ~ .· Je ree.. Y O + ~ -'-l? 6-2.L 6 +2..L x. X , 

(
½ u~ f() r /.) /YM /-,'Ona) = ' . \--z;- _,_ . ,:\');/. jb j 

(x -f~) (X + f, )~ 3, (.x -~~tf)lfo ol -\io 
{ X 2- - fi -t. ) ( ( X-6. ) 2 

- {_ U ) 2: ) . . 
{ x _2. - . 3. ) . r ya - r2 x + ?," - .Y (-J )) 

3. find a third degree polynomial with rational coeff 1c~enfs that has·roots -2 , and 2 - ,. .. 

, co tvJ~q_ +e ;ra, ~ 2 "2. 

- 2 2 - l :l + L 1:i X. ~ 2 )( 
4
- 12 ~ 3 + 'b -=J- )( 

2

+36 X 
, ~ I • "\ ( V - ., • \ i. . ---- )2-0 (X -t2 ) ~ +~-J -~ -J, J -~1',,~. /8 -

(x-1-2.. > f c_x-2,/· .,.. c.2) s 6 10 ~-f x3-z ,/·-!:>x 
( X + 2J X2 - 4 X + L/ - l-. J) ) -

Classwork: WORKBOOK page 137 questions 1,i,3,5, G'(separate sheet of paper/ show work!!!) 

Extra credit: Think about a Plan workbook page 134 



I.ST PE fl1'otj 
Standards: A2.A.APR.A.1 (formerly A-APR.A.2) Know and apply the Remainder Theorem: For a polynomial p(x) and a number a, the rema inder on division 
by x - a is p(a), so p(a) = 0 if and only if (x - a) is a factor of p(x). 

Objective: Students will use Rational Root Theorem in order to determine the possible rational roots, then test those values using the knowledge of 
Remainder Theorem and apply them to real life problems. 

5-5 (Part 1): Theorems about roots of polynomial equations 
RATIONAL ROOT THEOREM 

W a~_'!!,. Up __________ . ___________________ . _________________________ _______________ _______ _____ _______ . _______ . ___________ . _______ . ___ . ___ . ______ _ 
1. What is P(-3) for the polynomial P(x)= -x3+4x2-5x -3 ? Is -3 a zero of this polynomial? How do you 

know? - .lJ -I ~ -5 - 3 NO h~ca»re. It i- 0 
J,, '.?, -').,\ =t8 I 

~ @ ~ f(-~;; =f-5 
2. What are all the factors of number 12? I > '2.., ?> 1 ~} b 1 11. 
3. What is a definition of RATIONAL numbers? If a number is not rational , what else can it be? 

-K~Y-~o~::: ~ -ca;" cb~ ~ ~~ f-/\ave -_ I '";°t, ':~.: ~ --i v,sa5 I"~ r- -( CD rvip e ~ 
Rational Root Theorem 
Let P(x) = OnXn + On-lXn-l + ... + a1x + ao be a polynomial with integer coefficients. Then there are 
a litl"lited number of _£gSSjble roots of P(x) = 0: {t.A-n ON A-\ 

• Integer roots must be factors of ao. - ~,, s +a"' t k rM 
• Rational roots must have reduced form .ef.9. where p is an integer factor of ao and q is an 

integer factor of~- ~t-ea.tl,'nB eoe/,tic/~d =- ~ 

Steps to Finding Rational Roots 
1. Find all factors of the constant term (p), find all factors of the leading coefficient (q) 
2. __ Find _all_possible "combinations" _of factors of_p divided_ ~y factors_of _g,_make all numbers+ or --·-·-·-·-·-·-·-·-
Examples J 9.- ~ 

1. Find the possible rational roots oflK - 2.>l + 2xl1)= 0 then test the values using synthetic (or long 
division) to determine if the values are the actual zeros of this equation. Then determine the remaining 
(irrational or imaginary) zeros of the equation. 

u 1)(u) 4'-' -'i \ l -2- '2.- -'-1 
~ tp == - '1 _ ,· . !J.~~ _u l -t -~@-, r 7 

:: -, .v ~ - '1 2cit - 1ott +- vvvvv- - - 4P(2. ') = o I -b Z-~ -10& 2 ; I • ,- ' - I I - 3, • ~ 2. 

, ) ,w.,. -2.J -2. 2 - f(-1-)= -l4 "X +2- -~ 
pos.s,ble roo-k•-±1}~;-~ . J :~ 5" ---q ? (-Y)= -to& 'x~=- -2 ['><~~~ 2 ~ 

2. Find the rational roots of 3.x3 - K - 15x+ _2 = 0 then t e the values using synthetic (or long division) to 
determine if the value is a zero of this equation. Then determine the remaining (irrational or imaginary) 

= F'~' (l)/5) 'P(O= P(s)d2o 'P(j) ~ o P(0-" r , rr rr-1) = , P(-5) =- rc-i) = p(-{)=-
1 = 3 ; · ··1 . ~ ~ 1 3 - I - l5 5 

·bf ·-'-/ 45"' 1 +:) .LJ po s.s, e roo rs . - ,- r 3 ,_.3 .J, 1 0 _ 5 
classwork: TEXTBOOK page 315 questions 1,2,3 3 0 -I 5 

~ !!:ll"edit: Think about a Plan work~o~k page 134 ~ ---
Exit ticket: FIND ALL RATIONAL ROOTS OF 1Sx3-32x2+3x+2=0 


