Radicals
This is one of a series of review packets to refresh Algebra 1 topics for the Geometry student preparing to move on to Algebra 2. Examples, practice problems, and solutions are included.
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This next part is an Algebra 2 topic.
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When finding the principal square root of an expression containing variables, be
sure that the result is not negative. Consider the expression Va1 may seem that
\/; = x. Let’s look at x = —2.

\/; 2x
V(=22 2 =2 Replace x with —2.
Viz -2 (-22-1
2#-2 Va-2

For radical expressions where the exponent of the variable inside the radical is even
and the resulting simplified exponent is odd, you must use absolute value to ensure
nonnegative results.

Va=lxl VE=xVi V-2 Ve-aVe V- |8l
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Simplify a Square Root with Variables
H - Simplify V40x'y>z*.
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=V2- V2 V5V \/7 \[ VZ2-Vz Product Property
=2-V2 V622 Ve Iz Ve simplify.
=222z V10yz TR e Yalue o 2 ensures




image9.png
QUOTIENT PROPERTY OF SQUARE ROOTS You can divide square
roots and simplify radical expressions that involve division by using the Quotient
Property of Square Roots.

otient Property of Square Roots

* Words For any numbers a and b, where a = 0 and b > 0, the square root of
the quotlent < is equal to the quotient of each square root.

* Symbols \/;: % * Example %9: %
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A fraction containing radicals is in simplest form if no prime factors appear under
the radical sign with an exponent greater than 1 and if no radicals are left in the
denominator. Rationalizing the denominator of a radical expression is a method
used to eliminate radicals from the denominator of a fraction.
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Rationalizing the Denominator

Vs
V3 V7x V7x Prime
Vs

. 3
Multiply by = factorization

V222
Product Property V2 . vz
of Square Roots Va2 Multiply by Vi
Product Property

of Square Roots




image12.png
N
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V22=2

Divide the numerator and denominator by 2.
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Binomials of the form p\/g + r\/s and p\V/q — r\/s are called conjugates.

For example, 3 + V2and 3 - V2are conjugates. Conjugates are useful when
simplifying radical expressions because if p, g, r, and s are rational numbers,
their product is always a rational number with no radicals. Use the pattern

(a — b)(a + b) = a> — b? to find their product.

B+V2B-V2)=32-V2P a=35-V2
=9-2o0r7 (V2?=V2-V2or2
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Use Conjugates fo Rationalize a Denominator
 Simplify 572\/5'
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When simplifying radical expressions, check the following conditions to
determine if the expression is in simplest form.

Simplest Radical Form

A radical expression is in simplest form when the following three
conditions have been met.

1. No radicands have perfect square factors other than 1.
2. No radicands contain fractions.
3. No radicals appear in the denominator of a fraction.
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Simplify.
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SQUARE ROOTS A square oot is one of two equal factors of a number. For
example, one square root of 64 is 8 since 8 - 8 or 82 is 64. Another square root of 64
is —8 since (—8) - (—8) or (—8)? is also 64. A number like 64, whose square root is a

rational number is called a perfect square.

The symbol V' called a radical sign, is used to indicate a nonnegative or
of the expression under the radical sign.

\/674 =8 \/64 indicates the principal square root of 64.

-V6i=-8 —V64 indicates the negative square root of 64.
1\/& ==*8 +V/64 indicates both square roots of 64.

Note that —\/64 is not the same as \/—64. The notation —\V/64 represents the

negative square root of 64. The notation "\/ —64 represents the square root of —64,
which is not a real number since no real number multiplied by itself is negative.
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Find Square Roots

Find each square root.

49 49
V7256 represents the negative square root of 5 756

49 :(7)2 a9 _ 7
256 \16 256 16
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PRODUCT PROPERTY OF SQUARE ROOTS A fadicaliexpiession is an
expression that contains a square root. A radicand, the expression under the radical
sign, is in simplest form if it contains no perfect square factors other than 1. The
following property can be used to simplify square roots.

Product Property of Square Roots

* Words For any numbers a and b, where a = 0 and b = 0, the square root
of the product ab is equal to the product of each square root.

* Symbols Vab=Va-Vb * Example Va-25=V4-V25

The Product Property of Square Roots and prime factorization can be used to
simplify radical expressions in which the radicand is not a perfect square.
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Simplify Square Roots
. Simplify.
. Vi2

\/ﬁ = \/m Prime factorization of 12

= \/272 . \/5 Product Property of Square Roots

i -1/3 Simplify.
b VE
‘ \/’% = m Prime factorization of 90

=V3-V2-5 product Property of Square Roots
=310 Simplify.
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The Product Property can also be used to multiply square roots.

Multiply Square Roots
Find V3 Vi,
\[ \/7 \[ \[ \/g Product Property of Square Roots
i \/Z; \[ Product Property
=35 Simplify.
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Study Tip

Alternative Method
Tofind V3 - /15, you
could multiply first and then
use the prime factorization.

V3 Vis=Vas
V3.

=V3 Vs
=3\5




