Modules 4 & 5 — Polynomials

INTRODUCTION TO POLYNOMIALS

Patterns in Polynomials

* For each equation, fill in the table and then determine the pattern of the function values (aka y-values). Continue this process of
finding patterns until you notice a constant pattern, i.e., a pattern with the same number repeated. You may need to work through

this process two or three or more times.
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3. y=2x3—4x?+5x—7
Use your graphing calculator to help you fill in this table.

x 7] -6 5] 4]-3]-2]-1] 0] 1][2]3]4]5]¢6
laau |63 223\ w2 Mo | _ 3| | Y3 [ oe | 7368|513
W VvV VIV VNV S
63 o 463 3V +w 3 g 23
v VN Vo S

Classifying Polynomials (see also Mod 4: LEs‘s“@“ri’lT

By Degree (the largest exponent) By Number of Terms
Degree |Classification Number of ! -y, A
R Classification
0 constant Terms
1 linear or first degree 1 Monomial
2 quadratic or second degree 2 Binomial
3 cubic or third degree 3 Trinomial
4 fourth degree 4 4 terms
5 5t degree 5 5 terms




Rough Sketches

* Use your calculator to graph each function. Sketch the shape of each graph beside each function. Also, classify the polynomial by

degree and number of terms as well as stating the leading coefficient.
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End Behavior (see also Mod 4: Lesson 1)

The end behavior of a polynomial function is the behavior of the graph of f(x) as x approaches positive infinity or negative infinity.

The degree and the leading coefficient of a polynomial function determines the end behavior of the graph.
To talk about end behavior, think about the direction the arrows would be pointing if you graphed each by hand.

* Use your sketches to help fill in the table below.

Think about what may cause turns and end behavior.
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Copied from Module 4:1 Example 4.
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SUN The density of the Sun, in grams per cenfimeter cubed,
expressed as a percent of the distance from the core of the Sun o
Its surface can be modefed by the function £ () = 519x*—
16302 + 18447 — 889y + 155, where x represents the percent as a
decimal. At the core x = 0, and at the surface x = 1.,
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Operations with Polynomials (see also Mod 4: Lesson 3)

* Write each sum or difference as a polynomial in standard form. Also, classify the polynomial by degree and number of terms as

well as stating the leading coefficient.

1. (J_c_i+3c_2+x+1)+(213+3_3£2+x+3)

x> +U x> rax Y

.o BT @cua_ﬁo v U Teams

< 32

LA &= A

2. (1 —5x+x3) — (2x* + 5x3 — 10x?)

>
__g_xq ——\—[y_3 Fiox —Sx*)
S Teams
-

UTW DEeakE

vEAO coef. \S

* Multiply each. Also, classify the polynomial by degree and number of terms as well as stating the leading coefficient.
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Extrema...Local Minima/Maxima (see also Mod 4: Lesson 2)

* Answer each question regarding the characteristics of each function. Approximate all answers to the nearest hundredth.

1. f(x) = —2x3 +4x? +x -2 a. Approximate coordinates of local
maximums

b. Approximate coordinates of local
minimums
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c. Interval(s) of increase

d. Interval(s) of decrease
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* Answer each question regarding the characteristics of each functior{:"ﬂpprcximate all answers to the nearest hundreaﬁ)

2. X) = xl + 2x3 bt 5x2 — 6x a. Approximate coordinates of local
g
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minimums
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Copied from Module 4:2 Example 3.

Analyze a Polynomial Function -
e 8] 7708

McGraw-Hill Education

PILOTS The total number of certifled pliots In the Unlited States Is 10 131.381
approximated by f (x) = 0. 0000903x* — 0.0166x> + 0.762x% +
6.317x + 7.708, where x|s the number of years after 1930 and {x) 70 320496
is the number of pllots in thousands. Graph the function and
describe its key features over lts relevant domain. 30 507.961
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Copied from Module 4:1 Extra Example 4.

e BACTERIA The population of a bacterla sample Af) can be modeled by

1
P(t) = 1000 — 19.75¢ + 20¢* — gﬁ, where tls the time In days.

Part A
Find the population of bacteria after 3 days. Round to the nearest whole number.

PartB
Seiect the graph of the number of bacteria over a week.
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Dividing by Monomials and Binomials (see also Mod 4: Lesson 4)

Copied from Module 4:4 Example 1.

Find

(24a*b® + 18a°b* — 30ab*)(6ab)™’
3
a4 o.\* b™ + \%a.a\aa - 300-\33

Copied from Module 4:4 Extra Example

1.

Divide a Polynomial by a Monomial

Find (28x%y* + 120%y% — d4x®y — 60x2y) + (4x?y).
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DIVIDING POLYNOMIALS USING LONG DIVISION
Steps (ALGORITHM) for long division: 1) Divide; 2) Multiply; 3) Subtract; 4) Drop down the next digit.
1. 267824 + 76 25 ay 2. 111199 + 431 as?
72 a6+ 34 © f H%‘W
-3 .___E__(_;__Q
39% 2 2497
"2 A% =1 88
\3 35% L
"..}..5.-5-’ 344 2
2o% ..-——--l""'"
e

Copied from Module 4:4 Example 2.
Divide a Polynomial by a Binomial

Find (x? — Sx — 36) + (x + 4).
%,

Copied from Module 4:4 Extra Example

2.

Divide a Polynomial by a Binomial

Find (x? + 5x — 66)(x — 6.
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Copied from Module 4:4 Example 3. Copied from Module 4:4 Extra Example 3.
Find a Quotient with a Remainder Find a Quotient with a Remainder
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Extra Practice: Division of Polynomials (Module 4: Lesson 4)
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Steps (ALGORITHM) for synthetic division: Drop down first value; then 1) Multiply; 2) Add;
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For more examples of Synthetic Division,
please see Example 4 and Extra Example 4 in
Module 4: Lesson 4.




BINOMIAL EXPANSION AND PASCAL’S TRIANGLE (Module 4: Lesson 5)

* Expand each of the following and write in standard form.
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Pascal’s Triangle 5. (x + 1)° Try this again using Pascal’s Triangle.
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Applications

8. When flipping 8 coins, what is the probability of flipping 3 Heads and 5 Tails?
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9. As of 1/2/22, Donovan Mitchell has a 3-Point Percentage of .413. What is the probability that he will shoot 3 of 4
from behind the arc in his next game?
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FACTORING POLYNOMIAL EXPRESSIONS
Factoring is a tool used to change the form of an expression to assist in the solution process. We factor polynomials by using various
factoring techniques.

Factoring Strategy:

1. Always look, first, for a common factor.

2. Then look at the number of terms.
Two terms: Determine whether you have a difference of squares (or sum/difference of cubes)
Three terms: Most likely a trinomial that you can factor as two quantities
Four terms: Try factoring by grouping

3. Always factor completely. Many times, more than one technique is used.

Formula for Sum/Difference of Two Cubes

a3 + b3 = (a + b)(a? — ab + b?) 3
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*Common Factor *Sum of Cubes
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*Factoring a Trinomial *Grouping
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FACTORING PRACTICE

*Factor each completely.
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MORE FACTORING PRACTICE

*Factor each completely.
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