
/st pEr ,'ocl 
Standards: A2.F.IF.A.1 (formerly F-IF.B.4LFor a fu~ction that models a relationship between two quantit ies, interpret key features of graphs 

I . h' * and tables in terms of the quantities, and sketch graphs showing key features given a verbal description of the re at1ons _,p. . 
Key features include: intercepts; Intervals where the function is Increasing, decreasing, positive, or negative; relative maximums a

nd 

minimums; symmetries; and end behavior. 
Objective: Students can use the conjugate root theorem and Decartes' Rule of Signs to determinithe number of roots and t o create 

polynomials. ( a_, ± b) 2- :=: Q 2 + 2a. ~ + b . . 
Section 5-5 (Part ·3). Theorems About· Roots of Polynomial Equations 

DECARTES' RULE OF SIGNS 
Warm up f2.A-1i ON 4-\ c.o t-lf.'e ">l . ) 
Create a cubic polynomial with one root of -1, and the second root of 2-3i. C \ M0-8 1 \'\O. r~ 

- I 2 -- '"b C -2 + 3-l (co nju3a. +~) ~ -4 x +-1 

Decarte~'R~l~;fSigns h·~mb~r- ·o:r-~ ·po.s (~ive and ·· /J~JQ P'l/e P-eo.. ( 
Let P(x) be a polynomial with real coefficients written in standard form. P-O O ' S 

"'The number of positive real roots of P(x) = 0 is either equal to the number of sign changes 
between consecutive coefficients of P(x) or is less than that by an even number. 

*The number of negative real roots of P(x) = 0 is either equal to the. number of sign changes 
between consecutive coefficients of P(-x) or is less than that by an even number. _._ 

Examples 
1. What does Decartes' Rule of Signs tell you about the real roots of x3 

- x2 + 1 = O? Sketch the function using 
your calculators and circle the actucil number of real roots. · ,... , _ _.J,/ _ 

po :S ,·+; (I e Roo + S. : n e30. ff II t p.oo TS;. ~ e v~ po i;.;e r ~ 

P(x)::f{i-x 2. +Ir: µe) ?(-x)"' (-xl-· (-><)~+I I . Q\ 
. -~ Ol,-;O -:X3- x'2.. +-} ~S t} rvE6 · p_o 

2. What does Decartes' Rule of Signs tell you about the real roots o~? Sketch the unc 10n using 
your calculators and circle the actual number of real roots. + 
JJ.. pos i-n v£ Ro o T s : 4 ~ E€) • Ro oT s ~ 
~ 2 i.+-5 . ~ ( z r(x)==+ X , . _ #JO ~1'f,A1 r(-x)= 1-. -x) + 5 o 1vP 1200T 

. 0 pos d, •e. p..oo '
5 

( c.J...a, ~es) . 'P {-.X)-=,-1-2 X 2 + S ( µO s I~., e /,c, "'ii'•) 
3. Find the number of real roots of the polynomial using Descartes Rule of Signs. Sketch the function using 
your calculat~r~ and circle the actual number of real roots. P(x) = x5 + 3x• _ sx3- lsxl +4x+ 12 

.» pos11ive ROOTS°. ii: N~~ 0 RooTS -~ r s- 'I 3 ,, • ~ 

P(~0 ~5x -:!3"+'tx+12 ?(-x)= (-x16+3(-x.)-s(-x/'-1s(-x)2. 
(_}Jo r O post'~t/'e J-ecJ ~oorl +'1 (-x) +l2 ' 

f(-x>=-x 5
1- 3XI.J+Sx 3- 5 2 

· 
Classwork: WORKBOOK page 137 questionse 4 ~ - '\....__-/ J X ~+/2 
Extra credit: Think about a Plan workbook page 134 s, , 
Exit ticket: What does Decartes' rule of sign say about the real zeros of -x3 +Sx2-2x-l\.....:2) 0 r / /Ve';; a I-, lie_ -fV1\J + P.eo.J. roo Ts 

■ 



tandard: A2.F.IF.B.3 (formerly F-IF.C.7c) Graph functions expressed symbolically and show key features of the graph, by hand in simple 

Jses and using technology. b. Graph polynomial functions, identifying zeros when suitable factorizations are available, and showing end 
ehavior. 

Jbjectlve: Students will model real life problems using polynomials. Students will compare models and determine the best degree 
olynomial given some ordered pairs. 

5-8 Polynomial Models in the Real World 
Narm up 
Determine the number of possible positive and negative real zeros using Decartes' rule of sign 

I h -e3 a -h' v-e roe+ 1 .:'(x)= -x3 +5x2-7x -3 

-\\-ot '? o.s i .\-.' v e. U cJ to0 + .s # . o+ )'I e ~Q. ,Rv "; reoJ / ooh : 

f{1):: - X °-1-s '/. 
2 

- t X - ? . t° (-><) =- :- (-x) -r_ s {-x) - t(-.x) - 3 • 

Key Concept 2 o < Q f ~;~t;e f (-)( )-= -f- X~-/- 5 )< 
2 + ~ 3 

~ t\ 0 VYl I oJ Yn cJ eJ ~ -for any n + 1 points in the c_oordinate plane that pass the vertical line test, 
erus a unique polynomial of degree at Tost n tha( rits the Joints perfectly~,(. X Jl!J(OS. YI o-t vepeo:t 

Examples Lf~~ 1 '\_/ ~p+avo&r /V 
1. What polynomial function has a graph that passes through the four points (0, -3), (1 , -1 ), (2, 5) and (-1, -7)? 

l..~ (x'va.UJtdS) L'l. (~-caUttos) 4-1=3 e,ubfG funch'o11 

? -_f Cl~ I . d = - ~ u =:: I X !> - I X 2 + 2 )< - 3 
2. s cb_-42 ' J tt. b c d 

-1 -,- -
2. Find a polynomial whose graph passes through (-2, -16), (3, 11) and (0, 2) . 

. q•.Jaovah'c_ 2> -1 = 2 
2 

-;--f., 2 x +6 , 6 X + 2-
b (_.. 

C =-2 
' 

3. For the data below that examines U.S. Federal Spending, compare two models and determine which one best 
fits the data. Which model seems more likely to represent the data set over time? 

Year 

1965 

1980 

Total 
illions 

630 

1300 

e,vbtc 
Q;:;.0,03 

1995 1950 
2005 ~o 2650 

Y 'Poin+_s b::: -1.2'1 
+r<J wb1'c C::.5:Jo23 

(yuodroJ>'c 
a_ ~ o. 3 1-

b::. 3 '1. 5 / 
C==-646.40 

Classwork: WORKBOOK page 149 (questions 1-4) 
Extra credit: Think about a Plan workbook page 146 

Exit ticket: workbook page 149 question 5 

d == {, 3 

b~1;,1 
yYJ oo 


