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APPENDIX A Basic Algebra Review

CONCEPTUAL INSIGHT B

All the properties for integer exponents listed in Theorem 1 in Section A.5 also hold
for rational exponents, provided that b is nonnegative when n is even. This restrictiop
on b is necessary to avoid nonreal results. For example,

(~4)*? = V/(—4)> = V—64 Nota real number

To avoid nonreal results, all variables in the remainder of this discussion represent
positive real numbers.

—

m From Rational Exponent Form to Radical Form and Vice Versa Changq

rational exponent form to radical form.

) x/1 = Vx

B) (3u2*)*® = V (3u*®)? or (V 3uPp3)3  The first is usually preferred
(C)y_2/3=y;T=\3}}? or \3/))—;2 or 3;15

Change radical form to rational exponent form.

®) V6 = 6/° ®) ~Vx? = -2

F Va2 t+y* = (x* + y2)1/2 Note that (x® + y?)'? # x + y. Why?

Matched Problem 2 Convert to radical form.
(A) ML/S (B) (6x2y5)2/9 (C) (3‘xy)—3/5

Convert to rational exponent form.

@) Vou ®) —V(2x)* F Vi + 5 4

MWorking with Rational Exponents Simplify each and expre@
answers using positive exponents only. If rational exponents appear in final
answers, convert to radical form.

(A) (3x1/3)(2x1/2) = 63412 = 645/6 = 6\6/;
B) (—8)" = [(=8)"°) = (-2)" = =32

_ _ 8x
(C) <2x1/3y 2/3)3 . 8xy 2| == _y_2
(D) (4x1/3>1/2 B 41/2xl/6 B 2 - 2 - 2
x1/2 x1/4 xl/4—1/6 x1/12 %

Matched Problem 3) Simplify each and express answers using positive exponents
only. If rational exponents appear in final answers, convert to radical form.

@ P ® (- © () () @ (27

8xl/2 1/3
2 < X ) ===

)
m Working with Rational Exponents Multiply, and express answers
using positive exponents only.

(A) 3y2/3(2y1/3 _ yz) (B) (2u1/2 n 1)1/2)(u1/2 _ 31)1/2)
SOLUTION
@) 32 = ) = 6P =3P

= 6y — 3)18/3

(B) (zul/z + Ul/z)(“uz - 31)1/2) = 2y — Su’*'/? - 30
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Matched Problem 4 ] Multiply, and express answers using positive exponents only.

4

m Working with Rational Exponents Write the following expression
in the form ax? + bx?, where a and b are real numbers and p and g are rational

numbers: Nx — 32
2Vx

2V = 3Va2 | 25l — 3523
2V 2P

2x1/2 3x2/3

- 2;7 - 2x'/3

= x/0 — 1.5x'2

SOLUTION Change to rational exponent form.

Separate into two fractions

Matched Problem 5] Write the following expression in the form ax” + bx?,
where a and b are real numbers and p and ¢ are rational numbers:

5% — 4V x
2V o

Properties of Radicals

Changing or simplifying radical expressions is aided by several properties of radicals
that follow directly from the properties of exponents considered earlier.

THEOREM 1 Properties of Radicals

If n is a natural number greater than or equal to 2, and if x and y are positive real
numbers, then

l.wzx Vi = x
2. Viy = VaVly Vixy=VxVy

WAV & Vx
3‘%‘% Vy ™,

m Applying Properties of Radicals Simplify using properties of
radicals.

(&) V3Bt B) V8 V2 © JZ

27
SOLUTION
(A) \V, (3)(4}/3)4 = 3x%y3 Property 1
B) \%\‘f = W = W =2 Properties 2 and 1
v xy 1
© 2 chy_7 — ___;37] = _3xy or §{/x_y Properties 3 and 1

Matched Problem &) Simplify using properties of radicals.

A3/ 4
W Ve + 5 ®) V8 (© \3/[—%"

What is the best form for a radical expression? There are many answers, depend-
ing on what use we wish to make of the expression. In deriving certain formulas,
it is sometimes useful to clear either a denominator or a numerator of radicals.
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