8.3 SIMPLIFYING
RADICAL
EXPRESSIONS

Objectives

- Use the product rule for radicals.
- Use the quotient rule for radicals.
- Simplify radicals.

- Simplify products and quotients of
radicals with different indexes.

- Use the Pythagorean theorem.
- Use the distance formula.




PRODUCT RULE FOR RADICALS

If %/a and Vb are real numbers and n is
a natural number, then




EXAMPLE 1

Multiply. Assume that all variables represent positive real
numbers.

0v5-v13 o7 - Xy

o2 V7 o /812 - /213




EXAMPLE 1 (CONTINUED)

Multiply. Assume that all variables represent positive real
numbers.

o 3/9y2x - 3/8xy? oV7-35




QUOTIENT RULE FOR RADICALS

If %/a and Vb are real numbers, b # 0,
and n is a natural number, then




EXAMPLE 2

Simplify. Assume that all variables represent positive real
numbers.

100 11
— O —
81 25

- 3|18 y8
125 ©

p—
(o))




EXAMPLE 2 (CONTINUED)

Simplify. Assume that all variables represent positive real
numbers.

3 x2 5|x
o— |5 o |=
r12 32




CONDITIONS FOR A SIMPLIFIED RADICAL

1. The radicand has no factor raised to a power
greater than or equal to the index.

9.  The radicand has no fractions.

3. No denominator contains a radical.

1. Exponents in the radicand and the index of the
radical have greatest common factor 1.




EXAMPLE 3
Simplify.

oV32 o+v300




EXAMPLE 3 (CONTINUED)

Simplify
035 o V54

o 3/243




EXAMPLE 4

Simplify. Assume that all variables represent positive real
numbers.

0+/25p7

0+/72y3x




EXAMPLE 4 (CONTINUED)

Simplify. Assume that all variables represent positive real
numbers.

o 3[—27x5y7 26 o —/32a5h’




EXAMPLE 5

Simplify. Assume that all variables represent positive real
numbers.

o '3/23 o V2




SIMPLIFYING RADICALS BY USING SMALLER
INDEXES

If m is an integer, n and k are natural
numbers, and all indicated roots
exist, then




EXAMPLE 6
Simplify

05" V4 oV7-V2




PYTHAGOREAN THEOREM

If a and b are the lengths of the shorter
sides of a right triangle and c is the
length of the longest side, then




EXAMPLE 7

Use the Pythagorean theorem to find the length of the unknown
side of the triangle.

14




THE DISTANCE FORMULA

o (3,—4) and (-5, 3)
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THE DISTANCE FORMULA

The distance d between the points
(xlr yl) and (xZJ yZ) is




EXAMPLE 8

Find the distance between each pair of points.

o(2,-1) and (5,3) o (—=3,2) and (0,—4)




