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Module 1

Quadratic Functions

1 Graphing QuadraticFunctions.. ... . @ 3
Explore Transforming Quadratic Functions

2 deng Quadratic Equations by Graphing ... ——
Explore Roots of Quadratic Equations

3 Complex Numbers. . Lol R,
Explore Factoring the Sum o( Two Squaes

14  Solving Quadratic Equations by Factoring = J SV
Explore Finding the Solutions of Quadratic Equations
by Factoring

-5  Solving Quadratic Equations by Completing the Square ..
Explore Using Algebra Tiles to Complete the Square

-6 Using the Quadratic Formula and the Discriminant ... 43
Explore The Discriminant

7 Quadraticinequalities . .. . ... 51
- — ar » - F




Exampie 4
Determine the average rate of change of f{x) over the specified interval.

13. fix) = x* — 10x + 5; interval [—4, 4] 4. ix) = 2x° + 4x — 6; imerval [-3, 3]
15. i) = 3x* — 3x + 1, interval [-5, 5] 16. fix) = 4x* + x + 3; interval [-2, 2]
7. ) = 22 — 1, interval [-3, 3] 18. ) = —2x° + Bx + 7, interval [—-4, 4]

Exampie 5
Determine the average rate of change of f{x) over the specified interval.

19. interval [-3, 3] 20. interval [—4, 4] 21. interval [-2, 2] m
— 0

3 -2 | -3
-2_“t 3 -1 ] -3
=y 0| -1

0 i3 1 I 3

1 0 2 9

2 [ 5

-




Fractice E Go Online You Can complete your homework online

Example 1
Use the related graph of each eguation to determine its solutions.
. 2 +2x+3=0 2. x*—3Ix—10=0 3. — x> —B«— 16 =0
I ¥ drL 1 11 I [
1 . ™ m o| |=
X T
»
| . -
= I m
HE L1 | L1 I R
Solve each equation by graphing.
4. ¥ —10x+21=0 S 4’ +4x+1=0 B. x'4+x—6=0
7. %2+ 2x—3=0 B. —x2—6x—9=0 9. x—6Bx+5=0

0. 2 +2x+3=0 M. x2 —3Ix—10=0 2. x2 —8x—16=0



REGULARITY Use a quadratic equation to find two real numbers that satisfy each
situation, or show that no such numbers exist.

S50. Their sum is 4, and their product is -N7.

51. Their sum Is 12, and their product is —85.

$2. Their sum is =13, and their product Is 42.

§3. Their sum is -8, and their product is —209.



Practice

Examples 1and 2
Simplify.

1. /48
4 -24
7.V-23.4-4

10. (3)(— 2051

2. 63
5. V-84
8 V673

nrn

B Go Online You can complete your homewark online



Examples S and &

Simplify.
25.6 + N+ 14— 3 26. (B + 34 — (6 — &)
2. 5-N—-2—2) 28. (—4 + 2)) + (6 — 3))
29.(6 — 3) + (4 — 2)) 30. (—11 + 43 — (1 — 50
3. (2 + N3 — 1) 32. (5 — 24 — 1) 33. 4 — 21 — 2§

34. ELECTRICITY Using the formula V = CI, find the voltage V in a circuit when the
current C = 3 — j amps and the impedance | = 3 + 2j ohms.

Example 7
Simplify.

5
35. 5 36. o




Examples 5-7
Solve each equation by factoring. Check your solution.

15. x* = 64 6. x* —100=0
18. ~ + 14 =50 9. ¥ —-169=0
21 4x<— 2Bx + 49 =0 22. I + 6x = —1
24. B1x® + 36x = —4 25. 25x° + B0x + 64 = 0
27.x° +12=-13 28 ¥ +100=0

30.x2+4=0 31. 36x2 = —25

17. 289 = »*

20. 124 =x2 + 3

23. 16x< — 24x +13 =4

26. 9x° + 60x + 95 = -5

29, xi = -225%

32. 64xi = —49



Example 4
Find the value of ¢ that makes each trinomial a perfect square. Then write the

trinomial as a perfect square trinomial.
19. x2 + 10x + ¢ 20. x* — 14x + ¢ 21. x2 + 24x 4 ¢

22. 2+ Sx + ¢ 23. x* — 9% + ¢ 24. x> — x+C



Examples 9 and 10
Write each function in vertex form. Find the axis of symmetry. Then find the vertex,
and determine if it is a maximum or minimum.

4. y=x +2x -5 45, y=x° + 6x + 1 46. y= —x° + dx + 2

4. y=-x"—-8Bx—5 48. y = 2x° + dx + 3 49, y = 3x® + 6x — 1



Mixed Exercises

Solve each quadratic inequality by using a graph, a table, or algebraically.
21. -2 +12x < =15 22. 5% +x+320 23. 1< 4x° + Tx

24. 2 —4x < -7 25, -3 +10x<5 26. —1= —x* — 5x

27. 2+ 2x+1>0 28. x2 —-3x+2=<0 29. X2 +10x+720
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What Will You Learn? - s 0Dy o

Polynomial Functions : - r V. 73

Expiore PanetFuncnms

Explore Polynomial Functions

Analyzing Graphs of Polynomial Functions ... -

Operations with Polynomials KT, -

Expiore Multiplying Polynomials

Dividing Polynomials . A 101
Explore Using Algebra Tiles to Divide Polynomials

Powers of Binomials -y 109

Explore Expanding Binomials
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Example 5 7eros of a Polynomial Function

Use the graph to state the number of real

.

zeros of the function.
[
The real zeros occur at x = —2. 1, and 4, 50 ===
there are three real Zeros.
T

U AEE
nerll




Example 2 Identify Extrema

Use a table to graph f{x) = x* + x? — 5x — 2. Estimate the
x-coordinates at which the relative maxima and relative
minima occur.

Step 1 Make a table of values and graph the function.

v fix) 4
-4 -30
-3 -5
—2 - -
-1 3
0 -2
1 -9
2 0
3 19

Step 2 Estimate the locations of the extrema.

The value of fix) at x = -2 is greater than the surrounding points
indicating a maximum near x = —2.

The value of fix) at x = 1is less than the surrounding points indicating
8 minimum near x = 1.

You can use a graphing calculator to find the extrema of a function and
confirm your estimates.

0 Go Online You can complete an Extra Example online.



Mixed Exercises

Simplify.
30. Sxy{2x — y) + 6y x2 + 6)

32. 19%(8g + 12h — 16gh)
34. (¢ — Mg’ + 1)
36. (2x — 2y

38. (32 -2

31. 3abl4o — 5b) + 4b% 202 +1)
33. 3060 — 9p + 18p")
35. (n? — 7)2n" + 4)

37. (4n - 5)°



Examples 4 and S

Simplify using synthetic division.

"N BV —-7v—10)v—4) 12. (36 + 43 — 3212 — 51— 20)t + 4)!
y +6 2% ~ x2 — 18x + 32

o y+2 . 2x-6

15. @0 —pP + 20) = 3p - 1) 16. (3¢* 4+ 67 — 2¢ + A)c + 2)



Module 3

Polynomial Equations

kU Youlsaw® .. .. o AR B 1

3-1  Solving Polynomial Equations by Graphing.............ccco. .. 119
Explore Solutions of Polynomial Equations

32 Solving Polynomial Equations Algebraically . 123

Explore Polynomial identities

34 The Remainder and Factor Theorems ... 135
Explore Remainders

35 Roots and Zeros B R — k|
Explore Roots of Quadratic Polynomials
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Module 3

Polynomial Equations

Exampie 3
Given a polynomial and one of its factors, find the remaining factors of the
polynomial.

23. -3+ 2 x+2 24, X'+ 2° ~Bx— W x+ 2
25. 0 —x2 —10x—8: x+2 26, X2 —x2—-5x—-3x—-3
27. 23 4172 + 23x — 42: x - 1 28. 27 + I -53x-28:x -4

29. X+ 20+ 2 - -3 x -1 30. *+ 28 ~x—-2:x+2



Module 3

Polynomial Equations

Practice 0 Go Online You can complete your homework online

Examplies -3
Factor compiletely. If the polynomial is not factorable, write prime.

1. 8c2 — 27a- 2. 64x° + xy"
3. o — ao?bS Q. xByI & O
S. 18x° + S35 6. wo — 2y

Z. OxP — BN — 6 — gy + 6fx2 + 3hy” B. 12ax2 — 20cy” — 1882 — 10ay= + 1Sby? + 24cx2

9. ox2T — 16 o x + 640" — bIxZ + W6E6LH'x — 64H7

10. 8x5 — 2537 + 80x* — x%y7 4+ 200x7 — 102y
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Graph quadratic functions

Solve qusdratic equations by wsing the Qusdratic Formuts

Soive guadratic equations by factoring

Use Fasml's Tnangie to wnte binomial expansions

Factorize pohynom sls
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Module 1

Quadratic Functions

Mixed Exercises

Complete parts a-c for each quadratic function.

a. Find the y-intercept, the equation of the axis of symmetry,
and the x-coordinate of the vertex.

b. Make a table of values that includes the vertex.
c. Use this information to graph the function.

27. ix) =2 —6x—9 28. fix) = —3x2 — 9x + 2 29. fix) = —4x? + 5x
30. fix) = 2x2 + Mx 31 fix) = 025x2 + 3x + 4 32. i) = —075x2 + 4x + 6



Module 1

St s o by usg the st Pt Quadratic Functions
8 x2+2x—35=0 9 42+19x—5=0

10. 22 —x—15=0 1. B2+ 5x =2

12. > +x—-8=0 13. 8x? +5x —1=0

4.2 —x—5=0 15. 162 — 24x— 25 =0

16. x’ —6x+21=0 17. x* +25=0

18. 3x2 +36=0 19. 8x2 —4x+1=0

20. 22 +2x+3=0 21. 2 - 14x+53=0

22. 42 +2x+9=0 23 2 —6x+MN=0



Module d

Polyridtials and Polynomial Functions

32. REASONING Rewrite <+ 2 'zf’f: 20x+ 32 o5 glx) + % using long division.

What does the remainder indicate in this problem?

33. CONSTRUCT ARGUMENTS Determine whether you have enough 3x
information to fill in the missing pieces of the long division exercise +

shown. If so, copy and complete the long division. Justify your A2 + 3y
response. —3x+5
34. REGULARITY Rewrite 2 == 1§f++32'2 t3x+8 4 qix) + g% using long

division.

a. ldentify g(x), rix), and g(x).
b. How can you check your work using the expressions of g{x), glx), and r{x)?



Example 1

Use Pascal's triangle to expand each binomial. Modube 2
1 -y 2. (a+by* Polyridiials and Polynomial Functions
3. (g—hn? 4. (m+ 1)t
5. (y—2¢° 6. (d+ 28

Example 2

7. BAND A school band went to 4 competitions during the year and received a
superior rating 2 times. If the band Is as likely to receive a superior rating as to

not receive a superior rating, find the probability of this outcome by expanding
(s + n)%. Round to the nearest percent if necessary.

8. BASKETBALL Oliver shot 8 free throws at practice, making 6 free throws and
missing 2 free throws. If Oliver is equally likely to make a free throw as he is to

miss a free throw, find the probability of this outcome by expanding (m + n)%.
Round to the nearest percent if necessary.

Example 3

Expand each binomial.
9. (3x + 4yP° 10. (2¢ — 20y’

1. (8h — 3))* 12. (40 + 3b)F



Module 3

& Example 2 Sobve a Polynomial Equation by

Using a System

Polynomial Equations

ariMeLs For an exhibit with six or

fewer Emperar panguins, tha poal
mu=t have a depth of at leaxt 4 feet
and a voluma of at least 1600 gallons,

or about 217 £, per bird. If a 200

i

ok

Part B Write and salve a system of equations.
St each side equal 1o v to create & system of equations.

has five Efmperor penguins, wiat

should the dimensions of the pool =200 + 220 — 2 Hrst equatian
shown ab the ight be 1o meet the

minimum requirements? v = 1085 Second equatian
Frs 8 Wkt & palynamial aquersion. Enier the equations in the ¥ = list and graph
Lige the tormula for the volume of & rectanguler prism, V¥ — fwh, to

wirite a pobymomal eguation that represents the volume of the pool. Use the intersect feature on the CALC menu 1o
Let b represent the depth of the poal find the coordinates of the point of intersection.

Since the minkmum requined volurne for the poal & 217 I per penguin,
ar 217 « 5 = 1085 f3, the squation that repressnts the walume of the

The real sodution fs the x-coordinate of the

mewnl 6 (2 + Ex — 2)2x = 1085, Simplify the equation. mlersection, which K 3.5
[2x + 30w — 22w = 1085 Youme of pool Bart C Find the dimanslions,
[2e(5x) + 2x[—2) + 35x) + 3(—2)| 2% = 10BE FOIL
feet f
HOWZ — Aot -+ 1600 — G = 1086 s~ Substitute 35 feet for x in the length, width, and depth of the pool.
02 + 1 — Bi2x = 1005 o & W Tm— Longehe 2+ 3 =101 Width:Ex - 2=1851

207 4+ 22%% — 12w = 1085 Diecrburtive Property EEI'.'I“'I: x=TH



