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Unit 3 — ChablPter 6

Polynomials and Polynomial Functions

Worksheet Packet

Mrs. Linda Gattis
LHG11@scasd.org

Learning Targets:

Polynomials:
The Basics

1. | can classify polynomials by degree and number of terms.

2. | can use polynomial functions to model real life situations and make predictions

3. | can identify the characteristics of a polynomial function, such as the intervals of
increase/decrease, intercepts, domain/range, relative minimum/maximum, and end behavior.

Factors and

4. | can write standard form polynomial equations in factored form and vice versa.
5. | can find the zeros (or x-intercepts or solutions) of a polynomial in factored form and

Zeros identify the multiplicity of each zero.
6. | can write a polynomial function from its real roots.
Dividing 7. 1 can use long division to divide polynomials.

Polynomials

8. | can use synthetic division to divide polynomials.
9. | can use synthetic division and the Remainder Theorem to evaluate polynomials.

Solving
Polynomials

10. | can use the fundamental theorem of algebra to find the expected number of roots.
11. | can solve polynomials by graphing (with a calculator).
12. | can solve polynomials by factoring.

Finding and | 13. | can find all of the roots of a polynomial.
Using Roots | 14. | can write a polynomial function from its complex roots.
Graphing 15. | can graph polynomials.
NAME PERIOD
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CP Algebra 2 DYR #1 Name

DO YOU REMEMBER
Factor each polynomial completely. Write PRIME if it cannot be factored.

1) 6a** + 15a°x 2) 2x*+ 3xy — 10x — 15y 3) (x-3)% 4

4) 5x* + 15x + 10 5) 3x?+6x + 15 6) 16a* -1

7) 16x* —8x + 1 8) 4x*+3x+6 9) 6x* + 11x — 10

10) 3a?+21b +ab + 7b 11) 8x*-2x—15 12) 2x* — 11x - 15

13) 4x% + 9 **14) 8x> - 27 15) 10k? — 4k + 15hk — 6h
16) 2x(x+4) — 3(x+ 4) 17) 18x%y — 24xy + 8y 18) 2x%y + 16y

19) 9x% — 4y? 20) 4x*+20x + 25 21) 3x? + 13x + 14
22)12x* - 75

|8 2w x 1 19y (3 v Ix-2y Mi2x + 5 21) (x+2)3x ) a2) MIX+INIx-3
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CP Algebra 2 DYR#2 Name

Do You Remember ?

1) Factor: 2x° - 2x% +3x -3 2) Solve by factoring: 2x’+9x* =5x
3) Find the vertex of y = 3(x-2)?+7 4) Find the discriminant and the number of
solutions:
2x? - 4x-5=0
5) Solve: X% +49 =0 6) Solve: 9x? =49
7) Write an equation of the line parallel to 8) Use the quadratic formula to solve:

y= %,H 7 that goes through the point (2, 1). 5x2 _2x = -1

Answers:

1)(2x2+3)(x-1) 2)2 3)(2,7) 4) Discrim. = 56, 2 solutions 5) =7i

7 3 1 1+ 2i
6) +—  T)y=—-x-— 8
) =3 VY= X5 5
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Name Class Date

LT 1. I can classify polynomials by degree and number of terms.

LT 2. | can use polynomial functions to model real life situations and make predictions

LT 3. I can identify the characteristics of a polynomial function, such as the intervals of
increase/decrease, intercepts, domain/range, relative minimum/maximum, and end behavior.

WS # 3 Practice 6-1 Polynomial. Functions

Find a cubic model for each function.
Then use your model to estimate the value of y when x = 7.

0 2 4 6 8 10

1. y 25 21 20 23 19 17
0 2 4 6 8 10

2' ~ S ~ -~y
y J.I “‘.2 4..‘ 44 )l 6. /

Write each polynomial in standard form. Then classify it by degree and by number of terms.

3. 4x+Xx+2 4. -3 +3x-3x 5. 6x* -1
6. 1-2s+5s* 7. 5m* - 3m? 8. X*+3x-4x
9. —1+2x° 10. 5m* - 3m° 11. Bx - 7x°
12. 2+3x°-2 13. 6-2 -4+ 14. 6x - 7x
15. &% @ +a+1) 16. x(x +5) - 5(x + 5) 17. p(p-5)+6
18. (3¢?)? 19. —-(3-b) 20. 6(2x - 1)
21, 244 20, 2 +4x=5 23. 327

3 4 3
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WSH#3

24. The lengths of the sides of a triangle are x + 4 units, x units, and x + 1 units. Express the

perimeter of the triangle as a polynomial in standard form.

25. Find a cubic function to model the data below. (Hint: Use the number of years past 1940 for
x.) Then use the function to estimate the average monthly Social Security Benefit for a

retired worker in 2010.

Average Monthly Social Security Benefits, 1940-2003
Year 1940 | 1950 | 1960 | 1970 | 1980 | 1990 | 2000 | 2003
Amount 922.1
. 22.71| 29.03 | 81.73 | 123.82 | 321.10 | 550.50 | 844.60
(in dollars) 0

Source: www.infoplease.com

26. Find a cubic function to model the data below. (Hint: Use x to represent the gestation
period.) Then use the function to estimate the longevity of an animal with a gestation period

of 151 days.

Gestation and Longevity of Certain Animals
Animal Rat Squirrel Pig Cow Elephant
Gestation (in days) 21 44 115 280 624
Longevity (in years) 3 9 10 12 40

Practice 6-2

Find the relative maximum, relative minimum, and zeros of each function. Then state the
intervals on which the function is increasing or decreasing. Then state domain and range.

23. f(x) = x> - 7x* + 10x

24. fix)=x"-x*-9x+9
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Name Class Date

LT 4. | can write standard form polynomial equations in factored form and vice versa.

LT 5. | can find the zeros (or x-intercepts or solutions) of a polynomial in factored form and identify the
multiplicity of each zero.

LT 6. | can write a polynomial function from its real roots.

WS.#4. Practice 6-2......ee POlnOMIals and Linear Fagtors
For each function, determine the zeros. State the multiplicity of any multiple zeros.

1. y=(x-5)° 2. y=x(x-8)? 3. y=(x-2)(x+7)°

4. fix)=x*-8x%+16x 5. fix)=9x>-81x 6. y=(2x + 5)(x - 3)?

Write each function in standard form.

7. y=(x-5)(x+5)(2x-1) 8. y=(2x+1)(x-3)(5-x)

Write each expression as a polynomial in standard form.

14. x(x - 1)? 15. (x + 3)%(x + 1) 16. (x + 4)(2x - 5)(x + 5)°

9. Arectangular box is 24 in. long, 12 in. wide, and 18 in. high. If each dimension is increased
by x in., write a polynomial function in standard form modeling the volume V of the box.
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WSH# 4
Write a polynomial function in standard form with the given zeros.

10. -1,3,4 1. 1,1,2 12. -3,0,0,5 13. -2 multiplicity 3

Write each function in factored form. Check by multiplication.

17. y=2x>+ 10X + 12x 18. y=x*-x>-6x° 19. y=-3x°+ 18x% - 27x

25. x> - 6x* - 16x 26. x>+ 7x° +12x 27. x> - 8x* + 15x

28. A rectangular box has a square base. The combined length of a side of the square base,
and the height is 20 in. Let x be the length of a side of the base of the box.

a. Write a polynomial function in factored form modeling the volume V of the box.

b. What is the maximum possible volume of the box?
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Name Class Date

LT 7. | can use long division to divide polynomials.
LT 8. | can use synthetic division to divide polynomials.
LT 9. | can use synthetic division and the Remainder Theorem to evaluate polynomials.

WS# 7 Practice 6-3 Dividing Polynomials

Divide using long division. Check your answers.

19. (x* - 13x - 48) + (x + 3) 20. 2 +x-T7)+(x-5)

21. (P +5x¥-3x-1)+(x=1) 22. (B -x*-Tx+6)+(x+2)
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WS #7
Divide using synthetic division.

5. (x*-8x*+17x - 10) = (x - 5) 6. (+5x2-x-9)+(x+2)

7. (-2x®+15x* - 22x - 15) + (x - 3) 8. (X+7xX*+15x+9)+ (x+1)

9. (xX*+2x* +5x+12) + (x + 3) 10. (X* - 5x* - 7x +25) + (x - 5)
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WS# 7

M. (=t mx+ 1)+ (x=1) 12 x4+§x3—§x2+6x—2) . (x—%)

13. (X*-5x3+5xX +7x-12) = (x-4)  14. (2x* +23x° + 60x* - 125x - 500) + (x + 4)

Divide using an appropriate method.
25. (6x° +2x* - 11x + 12) + (3x + 4) 26. (X*+2xX +x-3)+(x-1)

27. X' +3x° —4x®+x+ 1)+ (2x-1)  28. (x**-1)=+(x-1)
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Divide using an appropriate method.

29. (x* - 3x% - 10) = (x - 2) 30. (3x3—2x2+2x+1)+(x+%)

Determine whether each binomial is a factor of x° + 3x> — 10x — 24.
1. x+4 2. x-3 3. x+6 4. x+2

Use synthetic division and the Remainder Theorem to find P(a).

15. P(x)=3x’-4x*-5x+1;a=2 16. P(x)=x+7x*+12x-3;a=-5

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups
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WS# 7
17. P(x)=x>+6x*+10x+3;a=-3 18. P(x)=2x*-9x°+ 7x* - 5x+ 11; a =4

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

23. y=x"+3x*-13x-15; (x + 5) 24. y=x"-3x° - 10x + 24; (x - 2)

31. A box is to be mailed. The volume in cubic inches of the box can be expressed as the
product of its three dimensions: V(x) = x> — 16x% + 79x — 120. The length is x — 8. Find linear
expressions for the other dimensions. Assume that the width is greater than the height.
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CP Algebra 2 Unit 3 Name

WS# 8

LT 7. | can use long division to divide polynomials.
LT 8. | can use synthetic division to divide polynomials.
LT 9. | can use synthetic division and the Remainder Theorem to evaluate polynomials.

Use long division:
1) B +x*—4x+2) + (x-1) 2) (2 +3x%—4x-7) + (x*-2)
Ans. Ans.

3) (12x*-5x*-3) + (x—2)

Ans.

Use synthetic division:
4) (3x* +12x° —5x* — 18x + 8) + (x + 4)

Ans.

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups

13



WS# 8 continued
Use synthetic division:
5) (x*-2x*-=19) + (x - 3)

Ans.

Use the remainder theorem to evaluate the function.
B) f(x) = 3x°> — 7x* + 4x — 2 when x = -2

fC )=—_

7)f(x) = 2x3 + 6x* — 8 when x = 1

8) Given f(x) = x® + 3x* — 4 and one factor is (x + 2). Find:

a) remaining factors

b) all of the zeros/roots

ANSWERS:
1) 2x* +3x -1 + 1/(x-1) 2) 2x + 3 + -1/(x* - 2) 3) 12x° + 24x* + 43x + 86 + 169/(x-2)
4) 3x* - 5x +2 5) x* + x + 3 + -10/(x-3) 6) —62 7)0 8a) (x+2)(x-1)  8b) -2,-2,1
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Name Class Date

10. | can use the fundamental theorem of algebra to find the expected number of roots.
11. | can solve polynomials by graphing (with a calculator).
12. | can solve polynomials by factoring.

WS# 9. Practice. 6-4 Solving.Polynomial Equations

Factor each expression.

25. x* - 125 26. x*-8x*+15 27. x4+ x? -2
28. X +1 29. x*-2x*-24 30. x*+10x* +9
31. x*+27 32. x*+7x*-18

Factor the expression on the left side of each equation. Then solve the equation.
1. 8x°-27=0 2. X*+64=0

3. 2x°+54=0 4. 2x°-250=0
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WSH# 9

Factor the expression on the left side of each equation. Then solve the equation.
6.

5. 4x°-32=0

7. 64x°-1=0

9. xX*-5x*+4=0

11. x*-10x*+16=0

13. xX*-9x*+14=0

15. x* - 10x*+9=0

Solve each equation.

33. x*-x=0

35. 2x* - 26x*-28=0

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups

10.

12.

14.

16.

34.

36.

27x°+1=0

xX-27=0

X' - 12X +11=0

x'-8x*+16=0

X' +13x*+36=0

xX*+3x*-4=0

3x* + 18 = 21x°

5x* +50x* +80 =0

16



WS#9
Solve each equation.

37. x*-81=0 38. x*=25

39. X’=x+12x 40. x* +12x*=8x>

17. Over 3 yr, Lucia saved $550, $600, and $650 from baby-sitting jobs. The polynomial
550x° + 600x> + 650x represents her savings, with interest, after 3 yr. The annual
interest rate equals x-1. Find the interest needed so she will have $2000 after 3 yr.

Solve each equation by graphing. Where necessary, round to the nearest hundredth.
(Use 2™ calc zero or 2" calc intersect)

18. 2x*=9x*- 4 19. x* - 16x=-1
20. 6x°+10x*+5x=0 21. 36x° + 6x* = 9x
22. 15x* = 11x° + 14x% 23. x*=81x°

24. The product of three consecutives integers n - 1, n, and n + 1 is -336. Write and
solve an equation to find the numbers.
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CP Algebra 2 Name Pd
WS# 10 LT

LT 1. | can classify polynomials by degree and number of terms.
Perform the indicated operations. Put your answers in standard form. Then classify the
polynomial by degree and number of terms

1. (30’ +5n-6)+(-n* -3n+3) 2. (3 -4x-2)-(-x"-4x+7)
3. 3x(x?-2x+4) 4.  (2x-1)(x-5)
5. (2x-1)(x*-x+3) 6. (x-5)

Put each polynomial in standard form, state its degree, leading term and whether

it is a monomial, binomial, trinomial or polynomial (more than 4 terms).

Standard Form degree | Leading | classify
term

7. 5x+7x° -2x

8. 4x*+10+2x-2x"

9. 8°-5)°+7y°-15)°

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups
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CP Algebra 2 Name Pd

WS# 11 LT12 and review

LT12. | can solve polynomials by factoring and LT Review: Practice Factoring
Factor completely. If the expression is prime, say so.

9. 18y° +24y” +8y 10. 6c’ -16¢” +10c
11. S’ -6u-2 12. ' +8)°-20
13. p’-2p°+4p-38 14. 8x’ +27
15.  a’bc—-4bc+a’h-4b 16. —4n* +40n° -100n°
(Hint: GCF, then factor by grouping) (Hint: Use a negative GCF)
17.  125x° -64 18. X°+14x° +13x

Solve each equation for all zeros in the complex plane.

19. »’°-3y+2=0 20.  4x° -12x7 +8x =0
21. kK’ +9=10k 22. ' -10y*+9=0
23. 4x*-2x*-4=2 24, 64x°+8=0
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Name Class Date

LT 13. | can find all of the roots of a polynomial.
LT 14. | can write a polynomial function from its complex roots.

WS#.12 Practice 6-5....... Theorems.About Roots.of Polynomial Equations

A polynomial equation with rational coefficients has the given roots. Find two additional roots.
1. 2+3iand V7 2. 3-J2and1+ .3

3.-4iand 6 — | 4. 5- /6 and -2 + /10

Find a fourth-degree polynomial equation with integer coefficients that has
the given numbers as roots.

5 2iand4 - 6. V2 and2- 3

7. 3iand 6 8. 2+iand1- /5

Find the roots of each polynomial equation.
9. X*-5x*+2x+8=0 10. X*+x*-17x+15=0
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WS#12
11. 2 +13x° +17x-12=0

13. x> -18x+27=0

15. x*-6x°+13x-10=0

17. X*-5x¥°+17x-13=0

19. X*-5x¥°-x+5=0

21. X*-2X*-5x+6=0

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups

14.

16.

18.

20.

22.

X - xX*-34x-56=0

X' -5x*+4=0

x> -5x*+4x+10=0

X+x+10=0

X -12x+16=0

x> -8x-200=0



WS#12
23. X*+x*-5x+3=0 24. 43— 12X - x+3=0

25. X+ X -Tx+2=0 26. 12x°+31x° - 17x-6=0

Use the Rational Root Theorem to list all possible rational roots for each polynomial equation.
Then find any actual rational roots.

27. X>*+5x°-2x-15=0 28. 36xX°+144x° - x-4=0
29. 2x°+5x° +4x+1=0 30. 12x* +14x3 - 5x° - 14x-4=0
31. 5 - 11x° +7x-1=0 32. X*+81x°-49x-49=0

Find a third-degree polynomial equation with rational coefficients that has the given numbers as
roots. (Hint: conjugate pairs)

33. 3,2-1i 34. 5,2i 35. -1,3+i

36.-7, i 37. -4,4i 38. 6,3-2i
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Name Class Date

LT 13. | can find all of the roots of a polynomial.

WS# 13 Practice 6-6 The. Fundamental. Theorem.of Algebra

Find all the zeros of each function.

1. y=5x - 5x 2. fix) =x*- 16x
3. g(x)=12x> - 2x* - 2x 4. y=6x*+x* - x
5. fix)=5x>+6x>+x 6. y=-4x>+100x

For each equation, state the number of complex roots, the possible number of real roots,
and the possible rational roots.

7. 2*+5x+3=0 8. 3x*+11x-10=0
9. 2x* - 18x*+5=0 10. 4x° - 12x+9=0
11. 6x° - 28x+15=0 12. X*-X*-2x+7=0
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WS#13

13. X’ -6xX>-7x-12=0

15. 4x° - 5x* +x* - 2X* +2x-6=0

17. 5+x+ X +xX°+x*+x°=0

Find all the zeros of each function.

19. fix) = x> - 9x* + 27x - 27

21. y=x*-10x- 12

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups

14. 2x* + x> - x+6=0

16. 7x° +3x* - 9x*+18=0

18. 6-x+2x° - xX*+x*-8x°=0

20. y=2x>-8x*+18x- 72

22. y=x*-4x*+38

24



WS# 13

23. fix)=2x*+x-3 24, y=x*-2x*-11x+12
25. g(x)=x"+4x* + Tx + 28 26. fix)=x*+3x*+6x+4
27. g(x)=x*- 5x* - 36 28. y=x"-7x*+12
29. y=9x*+5x* - 4 30. y=4x"-11x*-3
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WS# 14 CP Algebra 2 Name

LT 13. | can find all of the roots of a polynomial.
LT 14. | can write a polynomial function from its complex roots.

I. List all the possible rational zeros of the function.

1. f(x)=5x"-5x" -19x +81

II. Decide whether the given x-value is a zero of the function. Explain and
SHOW WORK!

2. f(x)=2x" +5x> +x+10;x = -2

III. Find all rational zeros of the function. SHOW WORK!

3. f(x)=x"+4x’ —6x> -36x-27

4. f(x)=15x" -119x* —=10x +16

III. Find all real zeros of the function. SHOW WORK!

6. f(x)=x"-14x"+47x-18

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups
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WS#H14
IV. Find all zeros of the function. SHOW WORK!
7. f(xX)=x"-x"-5x"-x-6

V. Write a polynomial function of least degree that has real coefficients, the
given zeros, and a leading coefficient of one. SHOW WORK!

8.  -5,2,-2

9. 8,i,-1

VI. Using the graphing calculator, find the zeros of the function. Round two
places after the decimal. Show some work.

10.  f(x)=x"-7x-3x" +x+1

- ++/1
Answers: 3.-3,-3,3,-1 4. 8, ?2,% 6.9, > ;/77 7.-2,3,1, -
8. f(x)=x"+5x>-4x-20 9. f(x)=x"-8x" +x-8
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CP Algebra 2 Review WS #15 Name

LT 1. I can classify polynomials by degree and number of terms.

LT 7. | can use long division to divide polynomials.

LT 8. | can use synthetic division to divide polynomials.

LT 5. | can find the zeros (or x-intercepts or solutions) of a polynomial in factored form and identify the
multiplicity of each zero.

LT 6. | can write a polynomial function from its real roots

LT1. I can classify polynomials by degree and number of terms.

Put each polynomial in standard form, state its degree, leading term and whether it is a
monomial, binomial, trinomial or polynomial (more than 4 terms).

standard form degree | leading classify # of
term terms

1. 10+3x*-8x°

2. 5-8x-2x"+2x° +9x

3. Perform the indicated operations. Put your answers in standard form. Classify by degree and
number of terms X Hint: Avoid the

a. (6x3 —7x+8)—(3x3 —2) b. x(2x)(x+3) C. (x2 +2)2 common mistaket

LT 7. | can use long division to divide polynomials.
LT 8. | can use synthetic division to divide polynomials.

4. Use long division: 5. Use synthetic division and the

Remainder Theorem to find P(a).
24x* +31x° +7x +4x+10 + 3x+2 P(x)=-2x"+14x> +6 ; P(-3)

P(-3)=

Hint: Find P(-3) some
other way to see if you
got it right!
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WS#15
LT 5. | can find the zeros (or x-intercepts or solutions) of a polynomial in factored form and identify the
multiplicity of each zero.

6. Find the zeros algebraically, showing work if it is needed. Include the multiplicity of any
multiple zeros. For example, if the zeros are 4, 4, 5, 6, then write "4 (mult. of 2), 5, 6."

a. f(xX)=(x+1)’(x+7)

b. f(x)=4x" -4x

LT 6. | can write a polynomial function from its real roots

7. Write a polynomial having the given zeros, first in factored form, then multiply it out and put it
in standard form. Show your multiplication work.

zeros: -2, and 3 with a multiplicity of 2

f(x)=
factored form)
f(x)=
(standard form)
8. The volume of a box has a width of (x—2)inches. The volume is expressed as a product

of the length of its dimensions and is expressed by V(x) = x* +2x* -5x-6. Use synthetic
division and the given width to completely factor V' (x). Put the dimensions in the blanks.

The dimensions of the box are (x-2), & in.
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CP Algebra 2 Review WS #16 Name

LT12. | can solve polynomials by factoring.

LT 3. I can identify the characteristics of a polynomial function, such as the intervals of
increase/decrease, intercepts, domain/range, relative minimum/maximum, and end behavior.
LT1. | can classify polynomials by degree and number of terms

LT 13. | can find all of the roots of a polynomial.

LT 14. | can write a polynomial function from its complex roots.

LT12. | can solve polynomials by factoring.
Solve the following polynomial equations with factoring and the Zero Product Property. Show

your work. Find all complex solutions. Find exact answers, using simplified radical form and/or
the standard form for complex numbers when necessary.

1. x'=4x?-45=0 2. 8x’ —-125=0

LT 3. I can identify the characteristics of a polynomial function, such as the intervals of
increase/decrease, intercepts, domain/range, relative minimum/maximum, and end behavior.
LT 13. | can find all of the roots of a polynomial.

3. Completely factor f(x)=x"-4x>-20x+48 given that (x+4) is a factor. Show the work.

Write f(x) in factored form. f (x) =

List the zeros of f(x). The zeros are:

Confirm your zeros by checking the graph on your calculator. Then use the calculator to
find the relative minimum and relative maximum values of the function (remember - y-
values!), rounding to the nearest hundredth.

relative minimum value:

relative maximum value:

interval(s) decreasing

interval(s) increasing
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WS# 16
LT1. | can classify polynomials by degree and number of terms

4. Perform the indicated operations. Put your answers in standard form. Then classify by
degree and number of terms

a. (2+5x) b. (2y-3)(»* +2y+1)

LT 13. | can find all of the roots of a polynomial.
LT 14. | can write a polynomial function from its complex roots.

5. If -7 -8i is a root of a polynomial equation, what does the Imaginary Root Theorem tell
you?

6. If 4++/7 isarootofa polynomial equation, what does the Irrational Root Theorem tell you?

7. Given the polynomial equation 4x° +rx’ +sx* + 6 +ux> +vx+12=0
a) How many complex roots will it have?

b) List the possible combinations of how many real and imaginary roots it could have.

c) Use the Rational Root Theorem to list the set of all possible rational roots.

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups 31



CP Algebra 2 Review WS #17 Name

LT 12. | can solve polynomials by factoring.
LT 13. | can find all of the roots of a polynomial.

Solve the following polynomial equations with factoring and the Zero Product Property. Show
your work. Find all complex solutions. Find exact answers, using simplified radical form and/or
the standard form for complex numbers when necessary.

1. a) 3x’ -5x" +24x-40=0 b) 64x’ +1=0

2. Solve the following polynomial equations for all complex solutions. The following steps must
be part of your work:

Use the Rational Root Theorem to list the set of potential rational zeros.

Use your graphing calculator to find at least one actual rational zero.

Use synthetic division to confirm at least one rational zero.

Use any other steps needed to find all complex zeros, & put them all in a box.

a. X +4x 7 +15x+22=0

b. x'+4x’-17x*-20x+60=0
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WS# 18 CP Algebra 2 Name
LT 15. I can graph polynomials

Please enter the equation into your calculator and graph. Using the graph and you

knowledge of zeroes. please answer the questions that follow.

L y=(x- 3)3(x - 1)2

Zero-

Zero:

et

Zero:

Zero-

w

Zero:

Zero:

Zero-

y=(x—4)(x+5)

multiplicity:

multiplicity:

multiplicity:

multiplicity:

y=x(x-2)"(x+3)

multiplicity:
multiplicity:

multiplicity:

2 y=x(x-1)(x-5)

Zero-

Zero:

Zero-

multiplicity:
multiplicity:

multiplicity:

5. y=(x+2)(x+6)x

Zero-

Zero:

Zero-

multiplicity:
multiplicity:

multiplicity:
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behavior:

behavior:

behavior:

behavior:

behavior:

behavior:

behavior:

behavior:

behavior:

behavior:

behavior:

behavior:

behavior:

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross

touch / cross
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WS # 19 CP Algebra 2 Polynomial Graphing Name
LT 15. I can graph polynomials

For each of the following:
a) find left and right behaviors

b) find zeros — real and complex (factor p/q)
¢) Find y-intercept
d) Graph using above information
11) f(x) = (x + 2)(x - 2)(x — 4) 17) f(x) = x* - x* = 10x + 10
12) f(x) = -2x(x+3)? 18) f(x) = -x* - 4x> + 12x* + 44x - 51
13) f(x) = (x = 1)(x - 4)( x = 3)*  19) f(x) = -x* + 18x* - 81
14) f(x) = (x + 2)*(x + 1)( x = 3)*  20) f(x) =x*-7x’+ 9x* + 11x - 6
15) f(x) = x* - x* — 6x 21) f(x) = 2x* +7x>+ 14x* + 63x - 36

16) f(x)= x>+ x>+ x -1
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CP Algebra 2 Chapter 6 Review WS#20
Unit 3 Review

Chapter 6 Review

Solve by factoring.
1. (Bx+2)(x-5)=0

3. 3x* +9x = -6

Use long division.

5. (|6\‘ ~12x" - 4) -:—(4-,\‘2 +1)

Use synthetic division.
6. (Cx'+5x"+6x-9)+(x+2)

+ 2x

P _7x-14=0

j ¥ Write the polynomial function whose zeros are 2 and =3i.
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CP Algebra 2 Unit 3 Review WS# 20
8. Write the polynomial function whose x-intercepts are (—1,0),(3,0),(4.0).

9. Find all the zeros. f(x)=x'—x"—=11x" +5x+30

10. Write as a product of linear factors. /(x)=30x" —=19x" —14x+8

Answers

-4x -1 A |
= 4x-3+:x-2-+1 9. %‘\/._.,—2,—JJ

—_
——
|
N
— —
(4]

29
x+2
7. f(x)=x"-2x"+9x-18
. f(x)=x"=6x"+5x+12

e 2+ x'=2x+10- 10. f(x) = (x-4)(3x +2)(2x - 1)

l .
(2]

g,
2
» ,l\) o — Wik
1+
4o
| S
o

' e B
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CP Algebra 2 Chapter 6 Review WS# 21 Name
ARE YOU REALLY READY FOR THE TEST

Use long division:

1) (x*=3x"+3x°-6x+2) + (x*+2) | 2) @x°-7x+8) + (2x—-1)

Ans. Ans.

Use synthetic division:
3) (2x° -7Tx*-=x-12) + (x - 4) 4) (x*-5x+4x-17) + (x - 5)

Ans. Ans.

5) Use the remainder theorem to evaluate f(x) = 4x*—16x + 9 at x =5,
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ARE YOU REALLY READY FOR THE TEST WS 21

6) Write the polynomial function given the zeros are -2, = I.

f(x) =

7) Write the polynomial function given the zeros are 3, 1 (double root).

f(x) =

8) Write the polynomial function given the x- intercepts are
(-1,0), (2,0), and (4,0).

f(x) =

9) Find all the zeros of f(x) = 2x° - 5x* - 4X + 10. (Hint: p/q)

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups
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ARE YOU REALLY READY FOR THE TEST WS 21
10) Find all the zeros of f(x) = 2x*+ 3x° - 6x* - 6x + 4.

Ans.

11) Write as a product of prime factors: 2x° + 3x? - 11x — 6.

Ans.

CP A2 Unit 3 Ch 6 Worksheets and Warm Ups
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ARE YOU REALLY READY FOR THE TEST WS 21
12) Write as the froduct of prime factors:

3x* + 11x

+ 8x° + 44x —16.

Ans.

Solve by factoring.
13) (AX-=-5)(7X+2) =0

14) 3X*+12X=0

15) 4X*+4X =24

16) X +8X* = -16X

17) 4X*+11X =3
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18) X*+2X*-9X -18=0

40



ARE YOU REALLY READY FOR THE TEST WS 21
GRAPH EACH OF THE FOLLOWING & FIND:
a) End behavior b) y-intercept c) x-intercepts d) # of turns

19) f(x) = x(x+4)(x-3) 20) f(x) = (x+1)2(x-2)(x+3)

| |

v v

21) f(x) = -(x-1)%(x+2)*(x-3)* 22) f(x) = -3x(x+3)*(2x-3)

ﬁ A

v Y
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LT 15. | can graph polynomials.

Find the zeros of each function. Then graph the function.

20. y=(x+1)(x-1)(x-3) 21, y=(x+2)(x-3)
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22. y=x(x-2)(x+5)
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CP Algebra2 WS# 22

Practice Factoring

Name

What Happens to People Who Don’t
Know Toothpaste From Putty ?

|

Factor completely each polynomial. Find your answer below and notice the letter
next to it. Write this letter in each box containing the number of that exercise.

]

@ 3x® + 21x% + 30x
@ x* + x° — 56x2
@ X? + 5X + Xy + 5y
@ 36x° — 64x

(®) ¥ -xd+7x-7d
(6) 35x° - 100x- 15
@ Xy + 8x — y® — 8y

Answers:
(V) x3(x +28)(x +2)
@ (x +y)(x +5)
® x-y)y+8)
(R) 3x(x +5)(x +2)
) x+7)x-d)
M) (x—2y)(y +4)
@) Px+8)x-7)
E) 5(7x +1)(x - 3)
® x-70¢+a)
(T) 4x(3x + 4)(3x - 4)
(Y) 5(7x - 1)(2x +3)

2ax? - 22ax + 60a
@ x“—y“

X3 — Ox + 5x° — 45
@ 2ax’+ 8ax +x + 4
(12 x*-29x* + 100

@ X°y? —y? - 15x2 + 15
(19 8x* + 56x° + 985

Answers:

(D) (@ax+1)(x +4)

(X + 5)(x — 5)(x? + 3)
W) 2x?(2x +7)2

© @ +y)x+y)x—y)
O x+2)x-2)(x +5)(x - 5)
(H) 2a(x-6)(x-5)

(P) (cax—a)(x +1)

© 2-15)(x+1)(x—1)
(D) (x+5)(x +3)x—-3)
©) w2-15)x+5)x-2)
©) 2a(x+15)x - 2)

[4

86 (10| 1 [14(10

11

13

14|57 |2[|12|12|13] 9
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CP Algebra2 WS# 23 Practice Factoring Name

What Should You Say If You See a Tall,
Wrought-Iron Tower in Paris, France ?

|

Factor completely each polynomial. Find your answer below and notice the
two letters next to it. Write these letters in the two boxes above the exercise

number at the bottom of the page.

@ 3n°—17n + 24

4x%y — 49xy”®

@ 5x? + 20xy — 60y~
(@) 3x®—x%y +12x - 4y
@ 2x‘y — 3x%y — 20x%y
(6) 9x% + 33x%* + 30xy°

®

Answers:
5(x + 4y)(x + 3y)
x%y(2x + 5)(x — 4)
(3n — 6)(n + 4)
xy(2x —7y)(2x +7y)
3xy(3x + 5y)(x + 2y)
5(x + 6y)(x — 2y)
(x? + 2)(3x + 2y)
(3n - 8)(n - 3)
xy(9x + 5y)(x — 7y)
(x* +4)(3x — y)
x°y(2x + 1)(x + 10)

508EEEEEREE

NN A NN AN NN AL AL AL AP AD DL LI LIALIVLINMN APNLP LDV AT

16ab* + 40a°b® + 8ab®

t* — 372 + 36

(9) 2ab® - 288ab

(10) 35a°b — 5a —7ab®+b

(1) ea*b? - 11a%° + 4a°b*

(2 3(t+3)+ 61(t + 3) + 9(t + 3)

@

Answers:
(1sD 2ab(ab? + 12)(a*b? + 12)
(t+3)%(2 - 1)2
8ab®(2a’b + 5ab”® + 1)
2ab(a°b + 12)(a°b — 12)
(t+3)°
a’b?(2a + b)(3a - 2b)
(t+1)(t — 1)(t + 6)(t — 6)
(5a — b)(7ab — 1)
8ab®(2ab® + 5ab® + 1)
(5a — 2b)(7ab - 5)
a’b?(2a — b)(3a — 4b)

EEEEEEA0EE

9 1 11 4
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Chapter 6 Answers

A A R A B LA R A s R s A d R Ll Al Al R dd il ldld i il i dlldldlidl il il dRldl il il dlddldl il bl d il bl L)

Practice 6-1

1.y = —D0430814815:c" + 06507936508« — 2935185185«
+ 2484126084; 21008 2.y = 00130787037 -
0.1743055556x% + 0.7951058201x + 3.125306825; 46362

3. 5x + Z; linear bimomial 4. —3;constant monomial

5.6x* — 1:quartic bisomial 6.5* — 25 + 1; quartic
trisomial 7.2m™ quadratic monomial 8. —4c° + 2 + 3x;
cubic trinomial 9.2+ — 1;quadratic binomial 10. —3m’
+ Sm?; cubic binomial 11. —7x% + 5x;quadratic binomial
12. 3¢ cubic mosomial 13. —x° + 2; cubic binomial

14. —x; linear monomial 15.4° + a* + &°; quintic trinomial
16.x2 — 25; quadratic binomial 17.p% — Sp + &
quadratic trinomial 18. 9c*; quartic monomial

19.5 — 3;linear binomial 20. 12x — 6 limear binomial

21.5% + %:quadmic binomial 22‘%1‘ +X- i'.qunic
trisomial 23. 4% + 1;quintic binomial 24.3x + 5 units

25. 00008797 + 02220000x% — 3.1465532¢ + 20.0544437:
about $1203.18

26.0.0000006x° — 0.0005101% + 0.1270416x + 20612682
about 12 yr

Practice 6-2

1.5. multiplicity 3 2. 0;8. multiplicity 2 3.2; —7, multiplicity
3 4.0, multiplicity 2: 4, maltiplicity2 5. —3,0,3

6. —3:3. multiplicity2 7.y = 25 — % — Sc + 25
8.y= -2+ 152 — 2x — 15

9.V =2 + M + P+ 5184

0.y = x° — 6 + 5x + 12
My=x 42 +5x -2 1y=x*— 23 - 152
Vy=x"+67+12x+8 U -27+x

5.0 + 7% + 15c + 0
16.2c* + 237 + 602 — 125¢ — 500

17.y = Zx(x + 2)x + 3)

8.y = xx + 2(x - 3) 9.y = —3xfx — 3P
20. -1.1,3;

A

-
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22. -5,0,2,

A

-._g‘

!u
4 |0 4 |X

23. rel. max.: 4.04; rel. min- —821; zeros 0,2, 5
24, rel_max.: 16.9; rel. min: —5.05; zeros -3, 1,3
25. x{x + 2)(x — 8) 26.x(x + 13;(.: + 4)
27. x{x - 3)(x —§) 28a.V = (20 — x)
28b. about 1185 in.

Practice 6-3

T.yes 2.yes 3.m0 Ayes 5.% — 3x + 2

6.5 +3x —~T RS 7.-2% +0x + 5 8.x° + 6x + 0
9. —x+8R-12 10.% - T.R -10 1.2 + xR1
122+ 2%+6 By -2 +x+ 1R

14.23 + 152 — 125 15. -1 16.-13 17.0 18.39
19.x— 16 20.2x + 11.R48 21.2 + 6« + 3.R2
2237 - Tx + TR -8 23.(x + I(x — fx + 9)
28.(x — 2)x + 3)x — 4) 25.222 - 2x - LR16
26.x° + +3r+ 4.R1 2.2 + 2 - x,R1
B+ P+ +x+1 09.°5+2% +x+2R -6
30.3" — 3x + 3 31 width:x — 3;beight:x — §

Practice 6-4

1.2 - 3)A2 + x + O); %‘3—?‘3‘—‘/5
2.(x + &2 - & + 16);-4,2 + 2\3
3.2x + 3)(x* - 3x + 9); —3,3—”:23ﬂ

8.2 - &2 + 5x + 25, S 5HV3
5.4(x — (2 + 2 + 452 -1 + V3
6. (3x + 102 — 3x + 1); %%

7. (dx — (162 + & + u;;},%ﬂ

8.(x — )P + 3x + 9):3.i*73‘—\/5

9. (x + 1)(x — Ix + x — 2);-2,-1,1,2

10. (x + Dix — )2 - 1) -1,1, -VILVIT
M2 - 62 - B -VZ, V2, VB VE

12.(x + 2%(x — 2)%-2.2

3.2 - N6E - 2. -VILVI -V V2
U2+ 42 + 92,2 3,3

15.(x + Dix — I)x + 3)(x — 3);-1,1.-3,3
16.(x + x — 1)(x* + 4 -1,1,-2,2%

17.552% 18.-2,2,-071,071 19.006,15%4 20.0



21.-059,0,042 22. -067.0,14 23.-9,0.9

.(n — Dafn + 1) = -336; -8.-7.-6

25.(x - 5)x* + 5x + 25) 26.( - 3)}F - 5)

27(:+l)(x N2 +2) 23(”1)(:2—”1)
29.(x? — 6)(xF + 4) 30.(x* +

M. (x + 3Nx* - 3x + 9) 32 2)(x)+9)

no.l.iﬁﬂ@ 38.-1,1, Ve Ve

35. V14, V14, -i.i 36.-iV2.iV2, -2iV2,21V2
37.-3,3,-3i.3i 38.-V5,V5, -iV5, V5
39.0,-2.2,-iV3,iV3 40.0,2.6

Practice 6-5

1.2-3i, VT 23+V21-V3 34i6+i
45+Ve 2 -V10 5.4 83 + 212 - 32 + @
6.x' -4 - P+ -271 -

8.1 — 6% + 9% + b -2 9.42 -1 10.3,1,-5

1433 2724 333505

14.-2,-1,1,2 15.22+1 16.-13 =i 12.1,2 + 3i
18.-21+2 19.1,-1,5 20. -42 21.-21,3

22.10,-1 £iV19 23.1,-3 2‘.37—7

27. £1, %3, %5, =15 pone Z&tl *1%*-‘[ z-} «}
4

29 =1, xk-1, - 30,21, :!:2.‘4.‘713-‘-3
sl +lonone 3121, 2111 32,21, 27,249,000

BAE-T2+1Tx-15=03023-52+4&-20=0
I’ -5+ 4+ 10=036.2+TF+x+7=0
WP+ 4 + e +64=0 38 - 127 + 8 -TB=0

Practice 6-6

1.-101 2.-404 3.40% & -Fo3
5.-1,-50 6.-50,5 7.220r0; 21,23, =% =3
8.220r0; 21,22, 45, £10, 24 4 23+
9.4,4.2,0r; £1, 25, 21 +3 10.3;30r1; 21,23, 29,
S z%.r}.te} ~»% 11.5:5,3,0r 1; 21,23, £5,
:ls.zslz,:t%.:% + :-3- % +—-:§- 122.330rl;
=127 13. 3;30r1; 21, £2, £3, £4, 26,212

.64 200051, 22,53, 26, 21 3 15.553,0r;
:l.:lﬁ.:tﬁ.:ti—.:%.:bi-.t% 16.6;6,420r0; 21, £2,
23,2620, 218 +5, 23 3 =5 =2 =1 17,55 30r

L£1,£5 18.553,0rl;21,22 23, 26, 5 23 21 23
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b3 193 20.4 3% 21.-21:V7
2.21+\5 zs.t.%ﬁ 24314

25. -4, -iVT.iV7 26.-1,-1 + V3 27.-3.3,-2i,2%
.22 -ViVi .33 -ii
0. V3, V3, 3 i

Practice 6-7

1.combimation 2. permutation 3. permutation 4. combina-
tiom 5.12 6.66 7.792 8.12 9.1 10.15 1.1 1284
13.1 14,252 15.2002 16.2,118760 17.40320 18.110
19.17280 20.360 21. 479,001,600 22,239 500800
23.95/d0 24.12 25.3024 26.455 27.60 28.340

29. true, comm. prop. of mult. 30. fakse; Leta = 2. (2%)! =
24 24 =27 3N.fakseleta =2andb =3.2-3 =
12 + 720 = (2 - 3)! 32. true; identity prop. of add.
33.false;Leta = 2andb = 3.2 + 3)! =120 2 8 =
2+ 3 34 false;leta = 2.2 =224 =(2)

Practice 6-8

T2+ 85 + 242 + W+ 16 Lo + e + 845°

+ Wt + 560a° + 672 + 44804bl283.x+7x)

+ ULy + 35Y + 350 4 28 - T 4+ Y

4.4 188F + 1847 — 67245 + WIS — 032

+ 537647 — 46084% + 2304d — 512 5.256° — 072

+ 16128:° — 48384x° + 00720x* — 108864c° + 816487

— M9 + 6561 6.2 — 0® + 36x’ — BA® + 1264°

— 126 + B4 — 36:2+9x—17.64x‘2 184,10)2

%ox" 1280:5% + 060cYy® — 384210 + 64yt
‘w”nw”y‘mx” + 560y

*67?.:'0‘5+“81}y + 128y" 9.zbout 1%

10a. about 9% 10b. about %5% 10c. about 5%

11.2bout 3% 12.about 3% 13. about 8%

14.2bout 06% 15.n° — 9n® + 2Tn — 27

16.16n* + 64n® + %6 + 64n + 16 17.1° — n*

+ 3W0n? — 2160n? + 6480n — 776 18.4° — 6n°

+ 15q% — W + 150% - &.‘1198.:%24} Ua

+s 20.2% - &5 435 + ¥ N.32E +
21ty + 702 +1m:13#8|dvrf fm»
22.64:12+l%l°y2+240x + 160:5° + 60a%y®
‘uxzylo+’1z B-I 3!"24'3‘2:" 6
24.166% + 3% + UBE + B + ¢

25. 243m5 — 8|0m‘n+lwhr3nz TNem?n® + U0mn
_mﬁz&ll &154_"15:1:)’ mx912

+ 15:5% — 63 + ™ 20.x 7;*21;’ kST

+3513+21x2+7x*12&x3+nr7+“8:6#
3584:5 + 17920x% + STMACS + 1146882 + 131072«
+5553629x6—1a,>y+135x‘ ~ 5815

+ 12154%* — 1458xy” + T29y° 302+1ox‘+mz3
‘suxl+mx+32

349 - 5:’,2+mr — 10245 + 545 - Y10
32.y¢l§y¢%y3+270y 405)!‘243
337 + 18 + 135° + M° + 1215
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