Graphs of Polynomial Notes

Turning Points

«  Aturning point of a function is a point where the graph of the function changes from sloping
upward to stoping downward or, alternatively, from sloping downward to sloping upward,

»  To determine the maximum number of turning points of a function, subtract 1 from the
highest degree of the polynomial. In other words, find n - 1.

»  For instance, the polynomial function y = 31" + 9x* —x + 4 can have no more than 7 - 1, or 6,
turning points.

+  The maximum number of turning points does not necessarily indicate the actual number of
turning points of a function, just that it can have no mere than that number. Seme functions
may have fewer turning points than the number calcuiated.

A turning point corresponds to a local maximum, the greatest value of a function for a
particular interval of the function, or a local minimum, the least value of a function for a
particular interval of the function. A local maximum may also be referred to as a relative
maximum and a local minimum may alse be referred to as a relative minimum,

Roots of a Polynomial Function

«  The highest degree of the polynomial determines the maximum number of roots, or
x-intercepts of a function.

= A polynomial function with a degree of 10 could have up to 10 reots, but could also have 0 to
9 roots, depending on the specific equation.

*  Recall that real numbers include all rational and irrational numbers, but do not include
imaginary and complex numbers.

Sketching a Polynomial Function

*  Being able to identify the general end behavior, the possible number of turning points, and
the maximum number of roots of a polynomial function can be helpful in creating a rough
sketch of the function.

»  Start by choosing at least six x-values that are both positive and negative. It is also useful to
choose the value of 0.

«  Asyou've done in previous courses, substitute each chosen x-value into the given function and
evaluate to determine the corresponding y-value. Then, plot the points on a graph.

+  Be sure to smoothly connect all chosen points to illustrate the graph of the function.

Graphing calculators are especially helpful when sketching a complicated function.
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. . . ; UNIT 2 « PGLYNORHAL FUNCTIONS
Lesson 1: Polynomial Structures and Operating with Polynomiais Lesson 3: Graphing Polynomial Functions

Pre-Assessment
Circle the letter of the best answer.

Pre-Assessment
Circle the letier of the best answer.

. . & 2
1. Whatis the degree of the polynomial 53’ ~2x"+x'+10x7 W What must be true about the degree and leading coefficient of the graphed pofynomial?

a 1 [ y
b. 5 d 10 o
2, What is the result of T&m ;mul.&il.wau +9x+ wvﬂ H
a 11 +11x+11 o -3 +T7x+11 +
b, 3xT+7x+11 d 478 +Ta+11 \
A
e b & T 4 k- r.n_ P ix
3. What is the result of Almm +10x + 4x* +wmuiﬁmxm 25 +Hmv,_. =
a. 614102 +62° 46 e 524127 +45"+6 -
b 4" +205 £ 227 46 d 4" +10x°+2:°+38 .
4, ‘What is the result of ?U+mxumwxu +Hv ? o
a +x ¢ 128 +6x
b 2x5+132°+6x d ot +6s+l a. The polynomial is an odd-degree polynomiai and has a positive coeflicient.
b. The polynomial is an odd-degree polynomial and has a negative coefficient.
¢. The polynomial is an even-degree polynomial and has a positive coefficient.
5. What is the result of A..wa. 4o 5?»” .Imv ? d. The polynomial is an even-degree polynomial and has a negative coefficient.
a -1 -l2xt e 1500 +17x*+9x°+4
b —5x -7x'—x" -4 d 2 -5 4
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"‘f_ & What is the remainder when (x* - 3x* + 6x — 5) is divided by (x~ 2)?
a. -37
b. 3
c. =7
d 5

# Which polynomial function has zeros of -3, 1, and 27
a. fly=x'~7x+6

b. fly=x~-7x-6

. f)=x+6x+11x+6

d fl=x-6+11x—6

# One root of the equation x* — 58 + 11x~ 15 is 3. What are the other two roots?

a. 2+iand2-1

b. —=1+2/and-1-2i
c. 1+2iand1~2i
d -2+iand-2-1i

'@@ + & What are all the possible rational roots for the polynomial equation 4x° + 2x* + 5x + 8 = 07

11
a. -, +=, %1, +2, 44, £8
472
1 11
b, +=, £=, £, 2, +4
8 42
1
¢. %=, £l £2, £8
4
11
d -, %=, &1, +8
8 2
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UNIT 2 o POLYNOMIAL FUNCTIONS
Station Activities Set 1: Polynomial Functions

Station 4
Work with your group to answer the questions about each polynomial function. Then use a graphing
calculator to find the graph of the function. Sketch the graphs.

1. f=x" 43" —4x—12

xfind the zeros of the function.

[
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I

|

|
[

+11x + 30
ado find the zeros of the function.

3
=Y

3 | 7 4 6 81012 1 16 18 20
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