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radicand (p. 370)

rational exponent (p. 385)
rationalize the denominator (p. 376)
square root equation (p. 391)
square root function (p. 415)

like radicals (p. 380)

nth root (p. 369)
principal root (p. 370)
radical equation (p. 391)
radical function (p. 415)

Choose the correct vocabulary term to complete each sentence.
1. In the expression \3/§, 8 is called the (principal root, radicand). radicand
2. In the expression \3/§, 3is called the (principal root, index). index

3. When you rewrite an expression so there are no radicals in any denominator
and no denominators in any radical, you (rationalize the denominator, compose
two functions). rationalize the denominator

4. The expressions \/x and \5/; (are, are not) examples of like radicals.
are not
5. The definition of (rational exponents, inverse functions) allows us to write

2 )
75 = V/72. rational exponents

6. If g(x) = x — 4and h(x) = x2, (g o h)(x) = x* — 4is a (radical function,

composite function). composite function )
] ] ) rational exponents
7. To multiply expressions you sometimes add (radicands, rational exponents).

8. If fand f ~! are (composite functions, inverse functions), then (f o f ~1)(x) = x
and (f ! e f)(x) = x. inverse functions

1 . . . . ,
9. (x — 7)2 + 2 = x is an example of (a radical equation, an inverse relation).
o ) a radical equation
10. The positive even root of a number is called the (principal root,

rational exponent). principal root

Skills and Concepts

7-1 and 7-2 Objectives
V¥ To simplify nth roots
(p. 369)

V¥ To multiply radical
expressions (p. 374)

V¥ To divide radical
expressions (p. 375)

For any real numbers a and b, and any positive integer n, if a” = b, then a is an nth
root of b. The principal root of a number with two real roots is the positive root.

The principal nth root of b is written as \"b. b is the radicand and 7 is the index of
the radical.

For any negative real number a, V a” = |a| when n is even.

If % and % are real numbers, then \’VZ . \% =V ab,and,if b # 0,

1,
then \"/\/E =7 7

To rationalize the denominator of an expression, rewrite it so there are no radicals
in any denominator and no denominators in any radical.
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To add and subtract
radical expressions
(p- 380)

To multiply and divide
binomial radical
expressions (p. 381)

To simplify expressions
with rational exponents
(p. 385)

o

Find each indicated root if it is a real number.

1L V44 12 12.V/-0064 13.V7* 7 14. V025 0.5 15 —V/27 -3
-0.4

Simplify each radical expression. Use absolute value symbols as needed.
16. V49x2y10 7|xy5| 17. V —64y° —ay3 18NV (@ - 1D* (a—-1)2
19. V243115 353 20\ (y +3)° (v + 32 21 V32x%)5 ax%y2\/2xy

Simplify each expression. Assume that all variables are positive.

22. V10 - V40 20 23.V12-V36 6¥2  24.2V2:2y - 5V 6xty
25.\V/7x3 - V1dx 26. V/5x%y3 - V45x3y 27. 3V 43 - V/8xy°

W VI 4 g9 VIO VIS 5 gy VAI6EY g Vsl
e . 3 . . . 3 2
V8 V' 7y 2y\3[y 3x V2 V/ 3a"b
Simplify each expression. Rationalize all denominators. Assume that all variables
are positive.

33 V8 2V3 34 V3x5 x\Véx 35 \3/§ ¥/5x2 36 \/2a7b? 37 3V 6x2y4
Ve 3 Vel 4 N " V3 “oV/5x7y
a® Vab
4b

ol

Like radicals have the same index and the same radicand. Use the distributive
property to add or subtract them. Simplify radicals to find all the like radicals.

Use FOIL to multiply binomial radical expressions.
Binomials such asa + b and a — b are called conjugate expressions.

If the denominator of a fraction is a binomial radical expression, multiply both the
numerator and denominator of the fraction by the conjugate of the denominator to
rationalize the denominator.

The definition of rational exponents states that if the nth root of a is a real

1 m
number and m is an integer, then a” = Y a and a" = \Y am = (\Va)". 1t m is
negative,a # 0. The usual properties of exponents hold for rational exponents.

Simplify each expression.

38.V27 + V75 - V12 39.(5+ V3)(2 - V3)  40.(7 - V6)(7 + Vo)

6\/3 7-3V3 43
Simplify each expression. Rationalize all denominators. Assume that all variables

are positive.

41 V2x -~ VEx + VIBx 42O %2 e
2\/2x

Write each expression in radical form.

1 2 _3 4 KR
“3 Vs st Vx a2y 4302 Vs a8 p2 8%

Simplify each expression. Assume that all variables are positive.

4 3 3\4 1 2 5 _3 1\1l6
49. (243)5 81 50.362 216  SL(x3)3 x 52 x6- x5 x8 53 (x78y3)
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7-5 Objective

¥ To solve square root and
other radical equations
(p.- 391)

7-6 and 7-7 Objectives

¥ To add, subtract,
multiply, and divide
functions (p. 398)

V¥ To find the composite of
two functions (p. 399)

V¥ To find the inverse of a
relation or function
(p. 406)

57. x2—-x+7

58. —x2 4+ 5x + 3

59. 2x3 — x2 — 11x + 10
60. x2—5x—3

2 _
61, X732 2

NG

7-8 Objective

¥ To graph square root
and other radical
functions (p. 414)

To solve a square root equation or any radical equation, isolate a radical
on one side of the equation. Then raise both sides of the equation to the
same power. Check all possible solutions in the original equation to
eliminate extraneous solutions.

Solve each equation. Check for extraneous solutions.

1
54.V3x +1= -5 5. Vx +7=x+1 56.x2 — 3 =8
—42 2 121

The following are definitions of function operations.

Addition (f + g)(x) = f(x) + g(x) Subtraction (f — g)(x) = f(x) — g(x)
Multiplication (f * g)(x) = f(x) - g(x) Division (]Ej)(x) = %, g(x) #0

The composition of function g with function fis written as g ° f and is defined as

(g°f)(x) = g(f(x)).The domain of the composite function g ° f consists of the
values a in the domain of fsuch that f(a) is in the domain of g.

If (a, b) is an ordered pair of a relation, then (b, a) is an ordered pair of its inverse
relation. If a relation or function is described by an equation in x and y, you can
interchange x and y to get the inverse. The inverse of a function is denoted by f 1.

If f and f~! are both functions, they are called inverse functions, and

(fte f)x) =xand (f o fH(x) = x.

Let f(x) = 2x + 5and g(x) = x2 — 3x + 2.Perform each function operation.
ST.(f+ Q) 8 f(0) — g() 0.8 ) 60. (s~ F)x) 6L 5

Let f(x) = x2 and g(x) = x — 3. Evaluate each expression.

62. (g°f)(=2) 63.(f°g)(=2) 64.(f°g)0) 65 (g°8)(7) 66.(f°g)c)
1 25 9 1 c2—-6c+9
Find the inverse of each function. Is the inverse a function?

67.¥:6x+2 S 68.y=2x3+1  69.y=(x-2* T0.y=+Vx+2
67-70. See margin.

Let f(x) = 3x + 1.Find each value.
7L (f 1o £)(5) 72.(f Lo f)(=5)  T3.(fLef)(6) 74 (f1e )@
5 -5 6 t

The parent function f(x) = Vx defines a family of square root functions

f(x) = aVx — h + k. The graph of f(x) = aV/x is a stretch (a > 0) or a shrink

(0 <a < 1) of the parent function. The graph of y = aVx — h + k is a translation
/1 units horizontally and k units vertically of y = a'Vx.

Graph each function. 75-78. See margin.

75.y = Vx +3 76.y = Vx — 1
77.y = -3Vx + 6 8.y=Vx+7-2
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67. y = %x - %;yes
68. y = (5)3; yes
69. y = 1\4/;(+2;no
70. y = x2 — 2; yes
75. y
a =
X
ol [ 2124
76. y
2 L~
of 1214 ]x
77. vy
r4 \\
X
ol [ 2134
78. y
E——
-84 |0 X
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