"Nama __ Class Date

R Practice : Form G
Polynomial Functions h
* a Wj Write each polynomial in standard form. Then classify it by degree and by number of terms.
TL4x+x+2 2. -3+ 3x— 3x 3.6x4 - 1
4,1 = 25 + 55% 5. 5m% — 3m? 6. ¥ + 3x — 43
7. —1 + 22 8. 5m? — 3m® 9, 5x — 7%
10. 2 + 3% — 2 1.6-223—-4+2 12, 6x — 7x
13. a%@® +a+ 1) 14. x(x + 5_) — 5(x + 5) 15. p(p — 5) + 6
16. (3c%) 17. (3 - b) 18. 6(2x — 1)
19.% + &2 20, 20t 4x =5 2322

Determine the end behavior of the graph of each polynomial function.
22. y=3x*+6x* — 22 +12 23. y = 50 — 3%° + 522 20, y=—x+ 2 +2

25. y=42+9 -5t —x3 26.y=12x* —x+3x" -1 27.y=2+x* -4
28. y=5+2x + 7% — 53 29. y =20 — 5x% + 3x — 11x®30. y = 6x + 25 + 42 — 2

Describe the shape of the graph of each cubic function by determining the end
behavior and number of turning points.

3.y =2 + 4x 3.y=-23+3x -1 33. y = 53 + 6x2

Determine the degree of the polynomial function with the given data.

3a. ((x | y ) 3. (x | y )
(IERED -2 | 52 )
([ -1 1) (-1 ] 6]
| of 4 ([ o] 2
[ 5 ) [ 4 |
2 | 16 2 | 4 |
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2 - ‘ 5_] Practice (continued) : Form G .

Polynomial Functions

Determine the sign of the leading coefficient and the degree of the polynomial

function for each graph.

36.[ | | 37. [ T 38. [ ] y
w8 .}f,1 L i 61 = i 1.1": 22

X = = i
e ;o (R 1 \la ] - _._\.% L
EEBEY " — Y
I Y N L X il 8 1 y
1] . = i WY = e
sl - P ENEEAENED

- CO TSy T T T

39. Error Analysis A student claims the function y = 3x* — x3 + 7 is afourth-degree
polynomial with end behavior of down and down. Describe the error the student
made. What is wrong with this statement?

40. The table at the right shows data representing a polynomial function. X y

a. Whatis the degree of the polynomial function?

b. What are the second differences of the y-values?
¢. What are the differences when they are constant?

e
|
N
I
—_
B
()

-1 -7
Classify each polynomial by degree and by number of terms. 0 g
Simplify first if necessary. ! 1
116
41. 4x° — 522 + 3 — 2x° 42. b(b — 3)? .
([ 3]
e
43. (722 + 9x — 5) + (9x% — 9x) 44, (x + 2)°
45, (45s* — 2 — 3) — (35 — 2 — 5) 46. 13

47, Open-Ended Write a third-degree polynomial function. Make a table of
values and a graph.

48. Writing Explain why finding the degree of a polynomial is easier when the
polynomial is written in standard form.
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Using the given equation in the table, fill in the rest for each example. Lastly, match each
polynomial to its correct graph shown below. The first one is done for you. Some of them
don’t have matches!

Equation Graph Degree (Root, multlplicity)

y=x(x+2)%(x—-3)3 D 6 x=0,m=1|x=-2,m=2|x=3,m=

y =x%(x + 2)%(x — 3)3

y=(+5)>%x—-1)

y = (x+5)%(x —1)*

y=—=(x-13x+1) (x+2)

y=(x-13x+1) (x-—2)

y=(x—4)?%(x+3)?

y = —(x — 4)*(x + 3)?

y =x%(x—2)*(x—3)

y =—x?(x - 2)%(x — 3)°




llllllll

Describe the zeros, multiplicity, and end behavior of the graph of each function.

1 y=—x(x+2)2(x - 3) FRh

2. y=x%(x—1(x+3)

Sketch the graph of the polynomial based on the end behavior, zeros, and multiplicity.

3. y=—(x+4)%(x — 2) by=(x+2)(x—33x+1)
- I 0 B B ___i;:'i .
e o o o o o ERERAREEuan

| 1 __l__‘_:' S -
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H. Math 3

AW a-

Name

Do all work on notebook paper!!

— s

pm— | ——

I. Factor the polynomial completely

1. 14x% —21x 2. ¢3+9c? +18¢ 3. 3y% — 48y°3

4, m3 —6m? —72m 5. x3+8 6. y3 — 64

7.27m3 +1 8. 192w3 -3 9. y3 —7y% +4y—28
10. x* - 25 11. 32x5 — 2x 12. x*+7x% + 6

Il. Solve to find all roots.

13. y3—-5y%2 =0

14. m3+3m?2-m—-3=0

15. x*—5x2+4=0

16. x*—9x2+14=0

17. x* = 81x?

18. x3—-27=0

19. x3-64=0

20. 4x2—-9=0

21, x24+4=0




Name Class Date

5_ 3 Practice : o

Solving Polynomial Equations

Find the real or imaginary solutions of each equation by factoring.

1.83-27=0 @3+64=0

3.222+54=0 2x3—250=0
Show A
5.4x3 —32=0 6.27x3+1=0 —
wer kt pn

7.643 —1=0 x3—27=0 MCM
9.4 - 52+4=0 ‘ ®x4—12x2+11=0

M. 42— 102+ 16=0 12)xA -82+16=0

3.4 -92+14=0 +13x2+36=0

15. ¢ -102+9=0 16. x* +3x2—4=0

2,4, 8,10,12,19

Find the real solutions of each equation by graphing.

17. 24 =92 — 4 18. x2 — 16x = —1
19. 6x3 + 10x* + 5x = 0 20. 36x° + 6x° = 9x
21. 154 = 1123 + 1422 22. <t = 812

For Exercises 23 and 24, write an equation to model each situation. Then solve
each equation by graphing.

23. The volume Vofa container is 84 f3. The width, the length, and the height are
%, x + 1,and x — 4 respectively. What are the container’s dimensions?

24. The product of three consecutives integers n — 1, , and » + 1is —336.
What are the integers?
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5_ 4 Practice , Form G

Dividing Polynomials H )

Divide using long division. Check your answers. 5
L1
1. (&2 — 13x — 48) + (x + 3) 2. (22 +x—7)+ (x—5) a

3.(B+52-3x—1)+(x - 1) 4. (3 -2 - 7x+ 6) + (x + 2) 5' s
5. (x2 - 3x+ 1)+ (x — 4) 6. (F — 42 +3x +2) + (x + 2) w“k

Determine whether each binomial is a factor of x° + 3x® — 10x — 24.

7. x+ 4 8.x—3 9.x+ 6 10. x + 2 NM
)

Divide using synthetic division, 'W .
1. (3 - 822 + 17x — 10) + (x — 5) 2.3 +5x2—x—-9) + (x+ 2)

13, (=23 + 152 — 22x — 15) + (x — 3) 14. (X + 7x% + 15x + 9) + (x + 1)

15. (x® + 222 + 5x + 12) + (x + 3) 16. (3 — 5x2 — 7x + 25) + (x — 5)
7.4 -8B +x2—x+1)+(x—1) 18. (2x% + 7% — 112 + 21x + 5) + (x + 5)
19. (1t — 5x° + 522 + Tx — 12) + (x — 4)

20. (2x* + 23x° + 60x% — 125x — 500) + (x + 4)

Use synthetic division and the given factor to completely factor each polynomial function.

21. y = x3 + 3x% — 13x — 15;(x + 5) 22, y = 2% — 3x2 — 10x + 24; (x — 2)
3. y=2+2-10x+8x-1) . 24 y=x+47-9x—36(x+3)

25. The expression V(x) = x® — 13x + 12 represents the volume of a rectangular safe
in cubic feet. The length of the safe is x + 4. What linear expressions with integer
coefficients could represent the other dimensions of the safe? Assume that the
height is greater than the width.

Use synthetic division and the Remainder Theorem to find P(a).
26, P(x) =32 —4x* —5x + L;a=2 27. P(X) =3 + 72 + 12x — 3;a = -5

28. P(x) = x° + 62 + 10x + 3;a= -3 29 Px)=2%—93 + 72 —5x+ 1l;a =4
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Divide using long division w 2 - (5

1)2x3 —3x2—4x+5+x+ 1

2) 8x2 — 26X — 9 + 2x - 7 S}w &_I:_L W‘(
3) 9x® + 18x2 — 4x 10 + X + 2 on W&fd!

4)x8—4x3-42 +x-1

5) (2x* — 5x3 + 2x2 + 5x — 10) + (X — 2)
6) (x3 = 4x2 + 9) + (x - 3)

7) (x* = 2x3 = 70x + 20) + (x — 5)

8) (4x* +5x3+2x2 = 1)+ (x + 1)

Use the Remainder Theorem

1) Is (x — 1) a factor of x3 + 2x2 - 2x = 17

2) Is (x + 2) a factor of 4x2 + 13x + 107

3) What is the remainder when 3x3 + 10x? + x — 6 is divided by x + 3
4) |s (x — 2) a factor of 4x% + 13x + 10?

5) What is the remainder when 3x3 + 10x? + x — 6 is divided by x - 1?

Find the zeros using the given information
1) Find all the zeros of f(x) = x3 — 4x? 4+ x + 6 given that x + 1 is a factor.

2) Solve for all the solutions of 2x3 — 5x2+x+2=0giventhat2is a
solution.

3) Find all the zeros of g(x) = 2x3 + 3x% + 8x + 12 if —-Zi is a root.



Use the Remainder Theorem to find out if the divisor is a factor. If not, what is the remainder?

1) (2x2=3x+1) +(x —2) 2) (x*=5)+(x-1)

3) x3 —x2+2x—1+(x+3) 4) x° —2x*+3x2-20x+3+ (x+1)

Use the Rational Zeros Theorem to a) write a list of all potential zeros, b) use the Remainder
Theorem to determine which ones, if any, are zeros, and c) find remaining zeros.

5) y=x3—9x2 +28x — 30 6) y=x*+x3+2x2+4x—-8

Use your calculator to find a zero of the given polynomial. Then, find the remaining roots.

7) y=2x3—-3x%—14x+ 15 8) y = —3x3 +20x2 - 36x + 16

11) y=3x3—x*—-5x+3 12)y =x3—6x% +4x + 16



ow it’s time to practice. Fill in the table. Follow the example provided.
2 Graph each polynomial function on your calculator. You may need to change your window to get a “good™ picture. Sketch the graph. Write
e degree of the function and find the number of real zeros (number of x-intercepts). Using synthetic division and your real zeros, find all the

L Function

Degree

#0Of
Zeros

Graph

#Of
Real
Zeros

List of All Zeros

1. f(x)=x-3x"+x-3

3. f(x)=x-4x"-Tx+10

4. g(x)=x"'-x"+2x"—4x-8

5. f(x)=x+3x"-4x-6




Hw 2 ¢

Function

Degree

# Of
Zeros

Graph

#0Of
Real
Zeros

List of All Zeros

6. h(x) =x*+2x-5x" —4x+6

7. g(x)=x’+6x"—-6x-36

9. .\.Akvuku +8

10. f(x)=x'—x’+9x*—9x




v work on noteked

1. Simplify: (2x3—6x+4)—(3x4—2x3+4x2+1)+(x3—9x2+8) ]3:706’{

Simplify: ~(2x-1)(x+3)

2

3. Factor:  3x3+12x?-3x-12

4. Solve: 16x3 +54=0

5. Solve: x*-9x*+20=0

6. Divide using long division: (Sx4 +14x3 +9x2 +38x +1) +(x2 + 3x)
7. Divide using synthetic division: (2x*~3x?+4)+(x~1)

8

Write the polynomial function given the following zeros: 0,-2, 3/5

9. List the number of zeros, the number of real zeros, and then list all zeros:
F(x)=x3-9x% +28x 30

¥ Y1
1] =30
i 1]
C—r
0
y )
E 10
[ 1]
¥=3

10. List the number of zeros, the number of real zeros, and then list all zeros:
f(x)=x4—x3 ~18x2 +10x+8

ﬁl & Yy
: £ 258

k | 1]
: -3 76
...... s -2 -Eu
-1 -1

; Fm |

[E #=1

11. A shipping company wants to make an open box from a sheet of cardboard 12
in by 15 in. Write a function for the volume of the box. Find the max volume
of the box and the length of the side cut-outs for max volume.

12. A rectangular patio is 12 feet by 14 feet. The homeowner wants to increase the
area by 30 sq ft. Find the equation that could be used to find what value of
“x” could be added to each dimension to get the new area.

13. Write polynomial function in factored form with roots at x=-4 with multiplicity
of 2, x=2 with multiplicity 3 and x=0 with multiplicity 1.



w
14. In f(x) = —x3(x—2)(x +1)3, a. Describe the end behavior, b. the roots and multiplicity

2
15. Solve: ale—i-1>3

16. Use the remainder theorem to find the remainder when ixz +4x3 - 2x +§ is divided by
X—2.

17. s x-1 a factor of the polynomial **+x*—2=0 9 [fso, solve to find all the roots.
18. Find the discriminant of 3**=2x=35 and completely describe the roots.

19. Classify each polynomial by degree and by number of terms. Simplify first if necessary.

A 2x{x—3) —x(x+7) B. (—8x3—-2x+5)— (—x3-6)

20. For the function f{x) = -x%(x—2) A. describe the end behavior

B. determine x intercepts

21. Write a polynomial function in factored form with roots at x =-3 with multiplicity 4, x =-2
with multiplicity 3 and  x = 0 with multiplicity 1.

22. Is x+2 a factor of the polynomial 2x* + 6x® + 5x — 6? If so what are the other factors? If
not, why?

23/.Write the polynomial of the given graph f (x), including the correct
multiplicities and leading coefficient. ot

Be sure to study placemat for this unit, quizzes, notes and homework!




