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1 | Find and interpret the average rate of change of quadratic functions given 13-21 P10

symbolically, in tables, and in graphs
Determine the average rate of change of f(x) over the specified interval.

13. f(x) = x> — 10x + 5; interval [—4,4]

14. f(x) = 2x%+ 4x — 6; interval [-3,3]

15. f(x) = 3x% — 3x + 1; interval [-5,5]

16. f(x) = 4x* + x + 3; interval [-2,2]

17. f(x) = 2x* — 11;interval [-3, 3]

Determine the average rate of change of f (x) over the specified interval.

interval [3, 3] interval [~2, 2]

=G
53
213
._1 =
—144 3
- o I =
1] o 1
B -
3| 12
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2 | Solve quadratic equations by graphing 1-10 P17

Use the related graph of each equation to determine its solutions.

2. x2—3x—10=0
y

3. - x2—-8—-16=0
y

1. x2+2x+3=0

RN oRREETED ANTH
/ '_16 / | / \.

L

Solve each equation by graphing.

4.x>2 -10x+21=0 5.4x2+4x+1=0
X
X f(x)
f(x)
6.x2+x—-6=0 7.x2+2x—-3=0
x X
f(x) f(x)
2
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8.x2—6x—9=0 10.x2+2x+3=0

X

f() f)

3 | Solve quadratic equations by graphing

50-53 | P19
Use a quadratic equation to find two real numbers that satisfy each situation or show that no such
numbers exist.

50. Their sum is 4, and their product is -117. 51. Their sumis 12, and their product is -85.

52. Their sum is -13, and their product is 42. 53. Their sum is -8, and their product is -209.

3
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4 | Perform operations with complex numbers 1-12 P 25

Simplify.
1./—48 = 2.V/—63 = 3.V=72 =
4.V—-24 5.v—84 6.vV—99-=
7.V—23 ¢y/—46 8.V—6e¢+-3 = 9.V—5e¢+v-10 =
10. 31 (21) (5i) = 11, i1 = 12.4i (—6i)? =

> | Perform operations with complex numbers 25-37 | P25
Simplify

25.(6 + i) + (4 — 5i) =
26.(8 + 3i) — (6 — 2i) =
27.(5 — i) — (3 — 2i) =
28.(—4 + 2i) + (6 — 3i) =
29.(6 — 3i) + (4 — 2i) =
30.(—11 + 4i) — (1 — 5i) =
31.(2 + )(3 — i) =

32.(5 — 2i)(4 — i) =

33.(4 — 2i)(1 — 2i) =

34.Using the formula V = Cl, find the voltage V in a circuit when the current C=3 - jamps
and the impedance | = 3 + 2j ohms.

35'E

4
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7-13i _

36. —
2i

6-5i _
3i

15-32 | P41

6 Solve quadratic equations by factoring

Solve each equation by using the Square Root Property.
15. 2x2% + 28x + 98 = —200

16.x%> —8x + 16 = —36

17.3x2% + 24x + 48 = —108

18.3x?% — 24x + 48 = —363

Solve each equation by completing the square.

25.x2—13x+36=0 26.x°+x—6=0
27.x°—x—-3=0 30.x°—8x—-65=0
5
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31. When the dimensions of a cube are reduced by 4 inches on each side, the surface area of the new
cube is 864 square inches. What were the dimensions of the original cube?

Solve each equation by completing the square.

32.2x2—8x—24=0 33.2x2—-3x+1=0

| 7 ‘ Complete the square in the case of a trinomial that is not a perfect square ‘ 19--24 ‘ P39 ‘

Find the value of c that makes each trinomial a perfect square. Then write the trinomial as a
perfect square trinomial.

19.x2 + 10x + ¢ 20.x% —14x + ¢

21.x%2 +24x + ¢ 22. x2+5x+c

23.x2 - 9x + ¢ 24. x* —x+c

8 | Write each function in vertex form 44-49 | P40

Write each function in vertex form. Find the axis of symmetry. Then find the vertex and
determine if it is @ maximum or minimum.

44,y = x> +2x—5 45, y=x*+6x+1

6
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46. y = —x* + 4x + 2 47. y=—x*-8x-5

48.y =2x*+4x+3 49.y =3x%+6x—1

| 9 ‘ Solve quadratic inequalities in one variable ‘ 21-29 ‘ P 55

Solve each quadratic inequality by using a graph, a table, or algebraically.

21. —2x2 + 12x < —15 22.5x24+x+4+3>0
23.11 < 4x% + 7x 24, x%> —4x < -7
7
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28.x2—-3x4+2<0 29.x2+10x+7>0

| 10 | Graph polynomial functions and locate their zeros Example 5 ‘ P77
Use the graph to state the number of real zeros of the function. 4 A
' 8
&V
~8—6-4—pO[\2 J 6 8x
L4\
—6
—8
L
|11‘ Find the relative maxima and minima of polynomial functions ‘Exmnmez |P84

Use a table to graph f(x) = x3 + x? — 5x — 2. Estimate the x-coordinates at which
the relative maxima and relative minima occur.

-4 -30
N

-3 -5 1-X
—9 4 1LY
-1 3

0 =2

1 -5

2 0 -

3 19
The value of fix) at x = —2 is greater than the surrounding points
indicating a maximum near x = —2.

The value of f{x) at x = 1is less than the surrounding points indicating
a minimum nearx = 1.

8
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| 12 ‘ Add, subtract, and multiply polynomials

30-39

P98

Simplify.
30.5xy(2x — y) + 6y2(x? + 6)

31.3ab(4a — 5b) + 4b?*(2a® + 1)

32.79%(8g + 12h — 16gh?)

33. §n3 (6n — 9p + 18np*)

34.(g* - h)(g> +h)

35.(n? —7)(2n3 + 4)
36. (2x — 2y)3

37.(4n — 5)3

39.7 (16x — 12y) + (9x + 3y)

9
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‘ 13 ‘ Divide polynomials using synthetic division

11-16

P 105

Simplify using synthetic division.
11. Bv? —7v —10)(v — 4) 7!

12.(3t* + 4t3 —32t?> -5t — 20)(t + 4)?!

3
+6
3.y
y+2

2x3—x2-18x+32
2x—6

14.

15. (4p3 —p?*+2p) - 3Bp—-1)

10
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16.(3c* +6c3 —2c+4)(c+2)?

| 14 ‘ Use the factor theorem to determine factores of polynomials ‘ 23-30 ‘ P 139

Given a polynomial and one of its factors, find the remaining factors of the polynomial.
23.x3 —3x+2;x +2

24x¥+2x3 -8x—-16;x +2

25.x3 —x2—10x—8;x +2

26.x3 —x2—-5x—3;x —3

11
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27.2x3 +17x%2+23x—-42;:x — 1

28.2x3 +7x* —53x—28;x — 4

29.x¥+2x3+2x2-2x-3;x—-1

30.x3 +2x2 —x—2;x+2

15 | Solve polynomial equations by factoring 1-10 P 127

Factor completely. If the polynomial is not factorable, write prime.

1.8¢3 — 2743
2. 64x* + xy3
12
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3.a8% — a?p°

4. x%y3 + y°

5.18 x% + 5y°

6. w3 — 2y

7.gx* — 3hx? — 6fy? — gy* + 6fx* + 3hy?

10.8x° — 25y3 + 80x* — x%y3 + 200x3 — 10xy3

13
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| 16 ‘ Graph quadratic functions ‘ 27 -32 ‘ P11

From 27 to 32

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

b. b. Make a table of values that includes the vertex.

c. c. Use this information to graph the function.

27.f(x) =2x* —6x—9 28. f(x) = —3x* —9x + 2
x X
£ (x) f(x)
29. f(x) = —4x? + 5x 32. f(x) = —0.75x*> +4x + 6
ad x
f(x) f(x)
14
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17

Solve quadratic equations by using the Quadratic Formula

8-23

P47

Solve each equation by using the Quadratic Formula.

8 x>+2x—35=0

11.3x2 + 5x = 2

16.x2—6x+21=0

Mr. Moustafa Abdelaziz

14.x2+x—-8=0

15

Al-Hosn Secondary School

10.2x%> —x—15=0

15.8x2 +5x—1=0

17.x2 +25=0

11-

13.16x% —24x — 25 =0




22.4x%2+2x4+9=0

23.3x2-6x+11=0

| 18 ‘ Divide polynomials using long division or synthetic division

\ 31-34 | 107

31.The volume of a cylinderis m(x3 + 32x% — 304x + 640). If the height of the
cylinder is x + 40 feet, find the area of its base in terms of x and 1t

32. REASONING Rewrite

6x* + 2x3 — 16x2 + 24x + 32 (x)

5x 1 4 as g(x) + h using long division.

What does the remainder indicate in this problem?

33. CONSTRUCT ARGUMENTS Determine whether you have enough
information to fill in the missing pieces of the long division exercise
shown. If so, copy and complete the long division. Justify your

response.

16
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W 2X° A —15x3 4+ 2x2+ 3x + 6 rix)
34. REGULARITY Rewrite S5x T3 as g(x) + 900

division.

using long

a. ldentify q(x), r(x), and g(x).

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

1-12 P111

19| Use Pascal’s Triangle to write binomial expansions

Use Pascal’s triangle to expand each binomial.
1. (x—y)°

2. (a+b)*

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 + 7) *. Round to

the nearest percent if necessary.

17
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9. (3x + 4y)°

10. (2c¢ —24d)7

11. (8h—3))*

12. (4a + 3b)°

20 | Factorize polynomials Example 2

P 120

For an exhibit with six or fewer Emperor penguins, the pool must have a depth of at least 4 ft.

and a volume of at least 1620 gallons, or about 217 ft3, per bird. If a zoo has five Emperor

penguins, what should the dimensions of the pool shown at the right be to meet the minimum

requirements? (1 ft>=7.4805 gallon)
Y o ol 4 gl (Bae 058 O i (B g1 (g skl el Bkl ) gube A puday (i pral Apeadlly
dcad e ) gad) Aipas il 1), jilds JS) clinsa Lath 217 Nsa ol (S8 o Uslla 1620 4anas
A AN aal) 8 O g A Cpasll e A gall el dlal o Led (g ) shal o) (b L ek
ceilllaiall

01
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