
REVIEW KEY VOCABULARY 
• quadratic function, p. 236 

• standard form of a quadratic 
function, p. 236 

• parabola, p. 236 

• vertex, p. 236 

• axis of symmetry, p. 236 

• minimum, maximum value, 
p.238 

• vertex form, p. 245 

• intercept form, p. 246 

• monomial, binomial, trinomial, 
p.252 

• quadratic equation, p. 253 

• standard form of a quadratic 
equation, p. 253 

• root of an equation, P· 253 

• zero of a function, P· 254 

• square root, p. 266 

• radical, radicand, P· 266 

• rationalizing the denominator, 
p. 267 

• conjugates, p. 267 

• imaginary unit i, p. 275 

• complex number, p. 276 

• standard form of a complex 
number, p. 276 

• imaginary nun,~ 
• pure imagin r, P 0 6 ary nurn 
• complex conJugat ber, i Iii 
• complex plane es. P ~ 

• P-278 
• absolute value 

number, p. 279 Of a' 
• completing the 

square 
• quadratic forrnut · P ~ 

. a, P-29; 
• discriminant, p. 294 
• quadratic inequality . 

variables, p. 300 
111 tfl>u 

• quadratic inequality . 
variable, p. 302 

111 Orie 

• best-fitting quadratic~. 
•: 

VOCABULARY EXERCISES 

1. WRITING Given a quadratic function in standard form, explain how to determine 
whether the function has a maximum value or a minimum value. 

2. Copy and complete: A(n) _l_ is a complex number a + bi where a = O and b = o. 
3. Copy and complete: A function of the form y = a(x - h)2 + k is written in_]_. 

4. Give an example of a quadratic equation that has a negative discrirr.:nam. 

REVIEW EXAMPLES AND EXERCISES 

. EXAMPLE3 
····················· on p. 238 
for Exs. 5-7 

Use the review examples and exercises below to check your understandi11g of 
the concepts you have learned in each lesson of Chapter 4. 

Graph Quadratic Functions in Standard Form 

Graphy = -x2- 4x- 5. 

Because a< 0, the pa~abola opens down. Find and plot the vertex 
(-2, - 1). Draw the ~xis of symmetry x = -2. Plot the y-interce t 
at (0, -5), and pl~t Its reflection (-4, - 5) in the axis of symmefr . 
Pl~t two other pomts: (-1, - 2) and its reflection (- 3, - 2) in the y 
aXIs of symmetry. Draw a parabola through the plotted points. 

EXERCISES 

Graph the function. Label the vertex and . f 
axis o symmetry. 

5. y = x2 + 2x - 3 6 2 
· Y == - 3x + I 2x - 7 

(-2 

-, 
~ I 

pp.236-243 -
l .t 

7. f(x) == -x2 - 2.r - 6 
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h Quadratic Functions · v m ertex or Intercept Form PP· 24s- 2s1 _,,., .... ,,. 
GraphY = (x - 4)(x + 2). 

Identify the x-intercepts. The quadratic function is in 
intercept forrny = a(x :- p )(x - q) where a = 1, p = 4, 
and q = -2. Plot the x-mtercepts at (4, 0) and (-2, 0). 

Find the coordinates of the vertex. 
p + q 4 + (-2) 

x=--z-= 2 = I 

y = (l - 4)(1 + 2) = -9 

plot the vertex at (1, - 9). Draw a parabola 
through the plotted points as shown. 

EXERCISES 
Graph the function. Label the vertex and axis of symmetry. 

s. y = (x - l )(x + 5) 9 . g(x) = (x + 3)(x - 2) 

11. y = (x - 2)
2 + 3 12. f(x) = (x + 6)2 + 8 

4.r 
6 :x 

10. y = -3(X + l )(X - 6) 

13. y = - 2 (X + 8)
2 

- 3 

14. BIOLOGY A flea's jump can be modeled by the function y = -0.073x(x - 33) 
where xis the horizontal distance (in centimeters) and y is the corresponding 
height (in centimeters). How far did the flea jump? What was the flea's 
maximum height? 

Solve x2 + bx + c = O by Factoring 

Use factoring to solve for x. 

x2 - 13x - 48 = O 

(x - 16)(x + 3) = 0 

Write original equation. 

Factor. 

x - 16 = 0 or x + 3 = 0 
Zero product property 

Solve for x. 
x = 16 or x= -3 

EXERCISES 
Solve the equation. 

15. x2 + 5x = O 

18. k2 + 12k - 45 = 0 

16, z2 = 63z 

19, x2 + 18X == - 81 

pp.252-258 

11. s2 - 6s - 27 = 0 

20. n2 + 5n = 24 

. double the area of a rectangular 
21. URBAN PLANNING A city wants to b dding the same distance x to the 

playground that is 72 feet by 48 fee~ Ya equation to find the value of x. 
length and the width. Write and so ve an 

\ 
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Solve -30x2 + 9x + 12 = O. 

_ 30_x2 + 9x + 12 = O 

wx2- 3x - 4 = O 

(Sx - 4)(2x + 1) = O 

Sx - 4 = 0 or 

4 x= -
5 

or 

EXERCISES 
: ~~~-~~-~~ -~. . .. Solve the equation. 

factoring 

2x+ l = 0 

Write original equation. 

Divide each side by - 3. 

Factor. 

zero product property 

x = _ _l Solve for x. 
2 

: on p. 261 
12

_2 

f for Exs. 22-24 22. 16 = 38r - ' 23. 3.x2 - 24x - 48 = 0 24. 20a2 
- 13a - 21 == 0 

: EXAMPLES 
J 3 and 4 
. ····················· 
J on pp. 267-268 
: for Exs. 25-28 

Solve Quadratic Equations by Finding Square Roots PP,266-271 

Solve 4(x - 7)2 = 80. 

4(x - 7)
2 = 80 Write original equation. 

(x - 7)2 = 20 Divide each side by 4. 

x - 7 = ±: \ 20 Take square roots of each side. 

x = 7 ±: 2\/5 Add 7 to each side and simplify. 

EXERCISES 
Solve the equation. 

25. 3.x2 = 108 26. sy2 + 4 = 14 27. 3(p - 1)2 = 81 

28. GEOGRAPHY The total surface area of Earth is 510,000,000 square 
kilometers. Use the formula S = 41Tr2, which gives the surface area of 
a sphere with radius r, to find the radius of Earth. 

Perform Operations with Complex Numbers PP· 21s-2B2 -------------------=-------------

0 

Write (6 - 4i)(I - 3i) as a complex number in standard form. 

(6 - 4i)(l - 3i) = 6 - lBi - 4i + 12i2 Multiply using FOIL 

= 6 - 22i + 12(- 1) 

= -6 - 22i 
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Simplify and use /2 = - 1. 

Write in standard form. 
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EXAMPLES 
Jand~ ......... . 
ixiw.'2as-286 

, for ExS. 3S-37 

EXERCISES 
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Write the expression as a complex numb . 
er In standard form. 

29. - 9i(Z - i) 30. (5 + i)(4 - 2i) 

32. (8 - 6i) + (7 + 4i) 33• (2 - 3i) - (6 - Si) 

uare 

Solve x2 - Bx + 13 = 0 by completing the square. 

x:2- Bx+ 13 = 0 

x:2- Bx= -13 

x;2 - Bx + 16 = -13 + 16 

(x - 4)2 = 3 

x- 4 = ±\13 

x=4±\13 

EXERCISES 

Write original equation. 

Write left side in the form x2 + bx. 

Add ( -;s) = (-4)2 = 16 to each side. 

Write left side as a binomial squared. 

Take square roots of each side. 

Solve for x. 

Solve the equation by completing the square. 

35. x2 - 6x - 15 = 0 36. 3x2 - 12x + 1 = 0 

31. (2 - 5i)(2 + Si) 

4i 34
· -3 + 6i 

pp.284-291 

37. ~ + 3x - 1 = 0 

Use the Quadratic Formula and the Discriminant pp.292-299 

Solve 3.r + 6x = -2. 

3.x2 + 6x = -2 

3.x2 + 6x + 2 = 0 

Write original equation. 

Write in standard form. 

-6 :t '-/62 - 4(3)(2) 
x= 

2(3) 
use a = 3, b = 6, and c = 2 in quadratic formula. 

- 3 ± Y3 X = ___;--::--
3 

Simplify. 

EXEROSES 
Use the quadratic formula to solve the equation. 

38. x2 + 4x - 3 = O 39. 9.x2 = -6x - 1 40. 6x2 - 8x = - 3 

ll ball over a net when the ball is 9 feet 
41. VOLLEYBALL A person spikes a vo ey . 'tial vertical velocity of -40 feet 

b h d Th olleyball has an mi 
a ove t e groun . e v . d to fall to the ground. How long is the 
per second. The volleyball is allowe 
ball in the air after it is spiked? 
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EXAMPLE 5 . . . . . . .. .. .. . .. .. . . . . 
on p. 302 
for Exs. 42-44 

4.10 

: EXAMPLES 
: 1 and 2 an· jj.' 309 .. · ...... 

for Exs. 45-48 

Graph and Solve Quadratic Inequalities 

Solve -2x2 + 2x + 5 :5 o. 
. h f y = -2.x2 + 2x + 5 The solution consists of the x-values for wh1c~ the grap bo 

1 
tt. ng y = o and usin 

lies on or below the x-axis. Find the graph's x-mtercepts Y e 1 g 
the quadratic formula to solve for x. 

-2 = V22 
- 4(-2)(s) 

x= 2(- 2) 

-2:±:\/44 - 1::!: Vll 
= -4 = - 2 

x=-l.16orx=2.16 

Sketch a parabola that opens down and has -1.16 
and 2.16 as x-intercepts. The solution of the 
inequality is approximately x :5 -1.16 or x ~ 2.16. 

EXERCISES 
Solve the inequality by graphing . 

X 

42. 2.x2 - llx + 5 < 0 43. -.x2 + 4x + 3 ~ O 44. ~x2 + 3x - 6 > o 

Write Quadratic Functions and Models pp. 309-315 

EXAMPLE 

Write a quadratic function for the parabola shown. 

Because you are given the x-intercepts p = -3 and q = 2, 
use the intercept formy = a(x - p)(x - q) = a(x + 3)(x - 2). 

F ,-.---:-----.-- - I 
y 

, _ 

Use the other given point, (I, -2), to find a. 

-2 = a (l + 3)(1 - 2) 

-2 = -4a 

Substitute 1 for x and - 2 for y. 

Simplify coefficient of a. 

l = a Solve for a. 2 

-. A quadratic function for the parabola is y = 1 (x + 3) (x - 2) . 

EXERCISES 

Write a quadratic function whose graph has the given characteristics. 

, 
X 

45. x-intercepts: -3, 2 46. passes through: 47. vertex: (2, 7) 
passes through: (3, 12) (5, 2). (0, 2), (8, -6) passes through: (4, 21 

48. SOCCER The parabolic path of a soccer ball that is kicked from the ground 
passes through the point (0, 0) and has vertex (12, 7) where the coordinates 
are in feet. Write a quadratic function that models the soccer ball's path. 
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