Polynomial Functions and Equations Lesson #8: Inve&tigating the Graphs ... Part Two K

The investigative assignment in this lesson wﬂl develop the relationships between the
multiplicities of the zeros of a polynomial function and its graph.

Complete Assignment Questions #1 #15

Asslgnment

In this assignment, choose appropriate windows which will enable you to investigate all the
characteristics of the functions.

1. a) Graph P(x) =x> - 4x% - 3x+ 18 and | PO
complete the table. ) : A
Zero multiplicity
S = ( Cane
3 | 2 /
b) Write the polynomial in the form
P(x) = (x — a)(x - b)?, wherea,bE I. \
&=
Plx) = (xxa)(X-?)
2. a) Graph P(x) =x* + x* - 18x% - 52x - 40 P
and complete the table. A
zero | multiplicity
N b - >

b) Write the polynomial function in factored form.

o0x) = (x-5)(x4)° '
3. a) Graph P(x) =—x’ - 6x” + 32 and complete the table. P
zero | multiplicity !
S (WA
a | | i T
b) Write the polynomial in the form
P(x)=-(x-a)(x-b)% a,bEL

p00: - ey o
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4. a) Sketch the graphs of P(x) = x* - 4x3 - 2x2 + 12x + 9 " . 10 @L)
and Q(x) = —x* + 4x> + 2¢% - 12x - 9 on the grid. '

b) State the zeros, their multiplicities, and
the y-intercept of eack\ lynomial function. -
28XV o %\3@ { (,&‘3

R
PIX) \3\ % jfL -

3
\ -\ > -9

¢) Write the equations of the polynomials in factored form. A &

P = (XY (£-2)* 0w = = [F ) (x-3)
5. A cubic polynomial function has the equation P

P(x) = ax® + bx? + cx + d with a leading coefficient of 1. A

The zeros of the polynomial are -6, 1, and 3.

a) Sketch the graph of P(x) and write the equation of the /—\
polynomial in factored form. \
P(x) = (x3)(X-)(X-3) % \ijs .

b) Determine the values of a, b, ¢, and d in P(x). N

PLX) = (XF)( x™-Ux+2) |

= X3 -4 - HE

i

Crax® -\ x FLE
Al b A (= Al o= (8

6. A cubic polynomial function has the equation

P(x) = ax> + bx? + cx + d with a leading coefficient of 1.
The function has two real distinct zeros. The zero 2 has ?
multiplicity one, and the zero -3 has multiplicity two.

a) Sketch the graph of the function and write the equation ,
of the polynomial in factored form. - ) —
o) = (X-2) (x4 )™ I\

b) Determine the values of a, b, c, and d in P(x). v

PO = (6 W)X '

=) (X*+6x¥ 9 , 5 2

TR b K- - x| e g(L’Jr %_X_?’}X;\} g\g

¢) A new function is formed by changing the signs of eac@of the va]ues of a,(b, c,and d. "

Describe how the graph of the new function compares to the graph of P(x).

The %NQY\ o{l%\p new| \C\H\Q’ﬂox\ S Ay QH(Q\’LOY\ i
ot of e oraph o P(L).
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7. A polynomial function has the equation Y P 2
P(x) = x%(x - 2)(x + 3). A
a) Make a rough sketch without using a graphing A
calculator. Verify using a graphing calculator.
b) Stdte the zeros, their multiplicities, and the - ok
y-intercept of P(x) - EN
% 5
2009 rud\L \Q\\ Cb g,__'_\:kg_(k?.
-3
0 9~ v
X |
8. A polynomial function has the equation P9
P(x) = ~(x - 4)%(x + 3)%. A
a) Make a rough sketch without using a graphing
calculator. Verify using a graphing calculator.
b) State the zeros, their multiplicities, and the i -
y-intercept of P(x). \—-
-3Nn
-3 > -(4)"(3)
4 A = -y
9. A polynomial function has the equation )
P(x) = (x-1)3(x+3). A
7
a) Make a rough sketch without using a graphing
calculator. Verify using a graphing calculator.
b) State the zeros, their multiplicities, and the < o
y-intercept of P(x) .}_ /]T
2 M Y M 13
2 o Bv(3)
~3 ) |
\ 5 =2 '
10. A polynomial function has the equation PO
Pix)= (x+2)%(x+5)(3 -x). - :
a) Make a rough sketch without using a graphing %/CQ
calculator. Verify using a graphing calculator.
b) State the zeros, their multiplicities, and the -
y-intercept of P(x). 3(‘ ~ .3’\ Y
2 AN W |
< il ) VAR | v P
s L _(,
=0
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11.  Complete the following based on your observations from questions #1 - #10.

a) If a polynomial function has a zero of multiplicity 1 at x = a, then the graph of the
function at x = a {JO(RSC s Povy ngy\\ '\’Y\Iv X—AX\S

b) If a polynomial function has a zero of multiplicity 2 at-x = b, then the graph of the
function atx = b _\$ mﬂgm\* o Yhe x-ax1S

¢) If a polynomial function has a zero of multiplicity 3 at x = ¢, then the graph of the
function at x = ¢ NAS (1 pnm’r @‘C’ l(\‘H(’C’hOn

d) A polynomial function with a leading coefficient of 1 P(x)
has three distinct zeros. #

* a zero of multiplicity 1 at x = a

* a zero of multiplicity 2 at x = b

* a zero of multiplicity 3 at x = ¢

If a < b < ¢, make a rough sketch of a polynomial - C *
which satisfies these conditions.

\J
12. The graphs shown each represent a cubic polynomial function with equation
P(x) = ax® + bx® + cx + d, where ais 1 or —1. The x-intercepts on the graphs are integers
y . y . Y |

In each case, write P(x) in factored form and determine the values of a, b, ¢, and d.

V) ooy Goefficluny s mgakw L '\'\BVWQcSWGW(B W) \wdw corfriciendy <s “ig@)‘\\‘

995\ oo\
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= —x (X%~ = Xk’b) LX -X . .3 > ¥
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13. The graphs shown below each represent a quartic polynomial function with equation

P(x) = ax* + bx> + cx? + dx + e, where a is 1 or —1. The zeros of the functions are
integers.

In each case, write the equation of the polynomial function in factored form and determir
the value of e.

i) 100 &Y

.

?M:-(x\-ii&\’%)(x«\\u\ﬂ ?bq; (XJ‘)()('Af 100 -
e (SN () ex)L 5 () 1)
"o ¢ 3 o o(a) (W)
- 9

(2]

¥}

Use the following informafion to answer questions #14 and #15.

The partial graph of a fourth degree polynomial function P(x) is shown.
The leading coefficient is 1 and the x-intercepts of the graph are integers.

i

000 = (xr3)(-1) | r-4)
TN = (e )
C= \ Or«\ ‘D - L“ O\;j

UMM 14,  If the polynomial function is written in the form P(x) = c(x - aax - b)(x + d),
Response where a, b, c, and d are all positive integers, then the respective numerical values
of a, b, c, d from left to right are

4,9,¢,4n

(Record your answer in the numerical response box from left to right.) l ‘/{ l 5

15. The graph crosses the y-axis at (0, —m). The value of m is .

(Record your answer in the numerical response box from left to right.) , [

%/i(\‘vv (-\)? (-))(3)
RPN




