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. Objectives

Bl Simplify radical expressions
EJ Add and subtract radical expressions
Multiply radical expressions

3 Divide radical expressions



Simplify radical expressions



- Simplify radical expressions

A radical expression is not in simplest form if the radicand
contains a factor that is a perfect power of the index. Here
are some examples.

V32 is not in simplest form. 32 =16 -2, s0o 16 = 4% is a
perfect square factor of 32.

V24 is not in simplest form. 24 = 8 - 3, so 8 = 2% is a perfect
cube factor of 24.



~ Simplify radical expressions

The Product Property of Radicals is used to write a radical
expression in simplest form.

PRODUCT PROPERTY OF RADICALS
If V'a and Vb are real numbers, then Va - Vb = Vab.



Example 1

Simplify: \/32x%

Solution:

Write the radicand as the
4
\/3 2)(?6 gt = \/1 6x4y8 ) 2X2yZ ~ product of a perfect fourth
power and a factor that does not
contain a perfect fourth power.

A4/ A4/
— 16x4y8 . 2)62)/22 Use the Product Property

of Radicals.

— 2xy2 \4/ 2x2yzz Simplify.



Add and subtract radical expressions



~ Add and subtract radical expressions

The Distributive Property is used to simplify the sum or
difference of radical expressions that have the same
radicand and the same index. For example,

38 - 85 = (3 + 83 =TI%5

2V3x — 9V3x = (2 — HV3x = -7V 3x



" 'Add and subtract radical expressions

Radical expressions that are in simplest form and have
unlike radicands or different indices cannot be simplified by

the Distributive Property.

The following expressions cannot be simplified by the
Distributive Property.

3 \4/5 — 6 \4/§ The radicands are different.
2 \/4 4x + 3 \3/ 4x The indices are different.
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. Example 2

A. Add: 5V20a°° + 46\ 125a°
B. Subtract: 2xV16y’ — 4yV16x)"

Solution:

A. 5\V20a°D® + 46N 1254%b

= VAW Sh+ 4bVISaTSh e e o et
= 5\V/4a°b* - \/3b + 4b\/254° - \/5b

= 5Q2a°h) V5b + 4b(54°) V5b Vaa? = 2a%;\/25a° = 52°

= 10a’°bV/5b + 20a’°b\V/5b Simplify.

= 30a’hV/5b Combine like terms. 11



 Example 2 — Solution

B. 2xV16y" — 4V 16x°)*
= 2x¢V/8)° - 2y — 4V 8 - 2y
= 2xV/8° - V2y — 44V 8x’)’ - V2y

= 2x(2") V2y — 4y(2xy) V2y
= 4xy2\3/3 = 8xy2\372_y

= —4xy2\3/3

Use the Product Property of Radicals
to simplify each radical expression.

8yt = 2% V8x3y® = 2xy

Simplify.

Combine like terms.
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Multiply radical expressions
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~ Multiply radical expressions

The Product Property of Radicals is used to multiply radical
expressions with the same index.

14



~ Example 3

Multiply. A. 3V53)> B. V2o Vex C. V9225V 184°b?

Solution:

A. 3V5)?2 = (3V35)(3V5)
= 9V25
= 9(5) =45

B. V2xyVox = V12x%y

= V4’ \V3y
= 2xV3y

Use the Product Property
of Radicals to multiply the
radicands.

Simplify.

Use the Product Property
of Radicals.

Simplify.
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- Example 3 — Solution

C. V9°bV18a°b> = N/16247p3 ~ Use the Product Property
= V/27a°0*V 6a

— 3612 b\3/6_(1 Simplify.
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~ Multiply radical expressions

When each of the radical expressions being multiplied
contains two terms, use FOIL
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 Example 5

Multiply. A. 2V3 — 5)(7V3 +2)  B. 3Vx — 2Vy)?

Solution:

A. 2V3 —5((7V3 +2)
= 14V9 + 4V3 — 35V3 — 10 userou.

= 14(3) — 31V3 — 10 simplify /9 and

combine like terms.

=42 —31V3 — 10

=32 — 31V3
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Example 5 — Solution

B. 3Vx —2Vy)?
= (3Vx —2Vy)(3Vx — 2VYy)

= 9V — 6Vxy — 6Vxy + 4\/? Use FOIL.

— Oy — 12‘\/5 5 4y Simplify \/x? and \/ 2.

Combine like terms.
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Divide radical expressions
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~Divide radical expressions

The Quotient Property of Radicals is used to divide radical
expressions with the same index.

QUOTIENT PROPERTY OF RADICALS

If Va and Vb are real numbers, and b # 0, then % — %.

SIMPLEST FORM OF A RADICAL EXPRESSION

A radical expression is in simplest form when all of the following conditions are met.

1. The radicand contains no factor greater than 1 that is a perfect power of
the index.

2. There is no fraction under the radical sign.

3. No radical remains in the denominator of the radical expression.
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Divide radical expressions

EXAMPLES
1. V40 is not in simplest form. 8 = 27 is a perfect cube factor of 40.

2
23 \/; 1s not in simplest form. There 1s a fraction under the radical sign.

3. 7 is not in simplest form. There is a radical in the denominator.

Condition 3 for the simplest form of a radical expression
requires that no radical remain in the denominator of the
radical expression. The procedure used to remove a radical
from the denominator is called rationalizing the
denominator.
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~ Example 6

Simplify. A. \/— B. .
Pity 3 V5x Y 4x
Solution:
2 Use the Quotient Property of Radicals.

Rationalize the denominator by
multiplying the numerator and
denominator by \/3.

SIS

sls sl

SIS

Simplify.

%
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- 'Example 6 — Solution

Multiply the numerator and denominator
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3 Example 6 — Solution

‘\3/ 2 2 Multiply the numerator and denominator
by \/2x%. Then V4x -V 2x2 = V/8x3.

X X
= 31
4x 4x \3/ 2x> 8x* is a perfect cube.
3
3xV 2x?

3
Rx°

3N/ 252

2x

BN o

3x 3
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~Divide radical expressions

To simplify a fraction that has a square-root radical
expression with two terms in the denominator, multiply the
numerator and denominator by the conjugate of the
denominator.

DEFINITION OF CONJUGATE

The conjugate of ¢ + b is a — b, and the conjugate of a — bisa + b.

The product of conjugates is (a + b)(a — b) = a* — b

EXAMPLES

1. The conjugate of 3 + V7 is 3 — V/7. The product of the conjugates is

B+VIB-V)=3-(VI)?=9-7=2

2. The conjugate of V/5 — 6is V5 + 6. The product of the conjugates is
(V53-6)(V5+6)=(V5?*-6=5—136=-31

3. The conjugate of —2 + 3V2is =2 — 3V2. The product of the conjugates 1s

(—2+3V2)(-2-3Vv2) = (-2 - (3V2)Pl=4-(9-2)=4—-18=-14

4. The conjugate of Vx — Vyis Vx + VY. The product of the conjugates is

(Ve — VI)(Vx + V) = (Vx) = (V) =x—y
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. Example 7

Simplify. A. 3 4 25 B. 3= V5

Solution:
A\ 4-3V5 4-3V5 3-2V5
3L N5 3 +2V5 33— NS

12 -8V5 - 9V5 + 6V25

32 — (2V5)?
12 -17V5 4 30
9 — 20
42 -17V5 _ 2 -17V5
S 11

Multiply the numerator
and denominator by
the conjugate of the
denominator.

Use FOIL.
Use (@ + b)(@ — b)
= a® — b2

Simplify.

6125 = 6(5) = 30;
(2\/5)2 = 4(5) = 20

27



 Example 7 — Solution

V3+Vy V3i+Vy V3i+Vy

Vi-Vy VE-Vr VE+ Vs

_ V9 + V3y+ V3y

4

(V3)? = (

At ey
3—y

y—|—
\Vy)?

Multiply the numerator
and denominator by
the conjugate of the
denominator.

Use FOIL.

Use (@ — b)(a + b)
= a? — b2

Simplify.
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