MATH 10005 EVALUATING RADICALS KSU

Definitions:

e Square roots of a: The square root of a, denoted y/a, is the number whose square is a. In other
words,

Va=b means b =a.

e n-th roots of a: The n-th root of a, denoted {/a, is a number whose n-th power equals a. In other
words,

Ya=0b means " =a.

The number n is called the index.

Rules for n-th roots:

e Product rule for radicals: If {/a and {/b are real numbers and n is a positive integer,

Ya- Vb= Vab.

In other words, the product of radicals is the radical of the product.

Quotient rule for radicals: If {/a and {/b are real numbers and n is a positive integer,

Ja  a

b b

In other words, the radical of a quotient is the quotient of the radicals.

Index rule for radicals: If m,n and k are positive integers, then

kn/ak;m _ n/am .

If n is even, then {/a" = |a|. For example, /(—2)* =] —2| = 2.
If n is odd, then V/a™ = a. For example, {/(—6)3 = —6.

Simplifying radicals: A radical is in simplest form when the following conditions are satisfied.

e The quantity under the radical has no factor raised to a power greater than or equal to the index.
e There is no fraction under the radical.
e There is no radical in the denominator.

e There is no common factor, other than 1, between the exponents on factors under the radical and
the index.
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Important Properties:

e If a > 0, then y/a is the principal square root of a. If a < 0, then /a cannot be evaluated in the real
number system.

e If a < 0 and n is a positive even integer, then {/a is not a real number.

Common Mistakes to Avoid:
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e You may only use the Product (or Quotient) rule for radicals when the radicals have the same index.

PROBLEMS

Simplify each radical. Assume that all variables represent positive real numbers.:
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3. Y/ —27x3y926

3/ —27a3y926 = | —3xy°22

4. {/16x1y12216

Y1624y12216 = | 2093 2%
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5. {/bdx3yPz4

Y/54x3y524 = /27 - 2239392232
= /2703323 /222

=|3xyz/2y%z

6. /32259729

V/3225y729 = /16 - 20t aytyP 282
= /16249428 3/ 2xy32

= |22y v/ 2xy3 %

7. —/96x7y9221

—3/962Ty19221 = — {)/32 - 3aPa2y15y4 220,

- _ \5/329553,/15,220 {’/33:2y4z

=|—2zy321 /322942

8. {/128x7y2219

$/12827y2219 = /64 - 2252122182

= V6425218 /22922

= 42225 Y/ 22122




