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Name:

Operations with Radicals

Radical expressions can be combined (added or subtracted) if they are like radicals - that is, they

have the same index and radicand. For instance, \/5 3\/5 and g\/iare like radicals, but \/Eand

3 are unlike radicals. To determine whether two radicals can be combined, you should first
simplify each radical.

Let a and b be real numbers:

Ja+b' Ja++b Ja+a=2/a

Let a, xand b be real numbers:

av/x +byx = (a+b)/x av/x —by/x = (a—b)/x
Combine the radicals and write your answer in simplest form

1) 47 +11J7 2) 24/3+64/27
4T +117 23 +6+/27
= (4+11)7 =24/3+18V3
=157 =(2+18)/3

=203

3) 649x-3Vx 4) ¢ —x* —/16x—16
6+/9% —34/x S —x* —16x—16
=18/x -3Vx X (x—1) - 16 (x-1)

X

(x* -

(x-

=(18-3)Vx *Jx-1- 4J_
=15x

4)Vx-1
)(x+z)J_1
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The rules for doing arithmetic with square roots are quite simple:
1) Multiplication: “the product of square roots is the square root of the product”

Ja b= b

When multiplying radicals, one must multiply the numbers OUTSIDE (O) the radicals AND
then multiply the numbers INSIDE (l) the radicals.

0,\/I, #0,/I, =0, 00, /I, o /I,

2) Division: “the quotient of square roots is the square root of the quotient”

When dividing radicals, one must divide the numbers OUTSIDE (O) the radicals AND then
divide the numbers INSIDE (I) the radicals.

o o, i

ol 0, L,
DEMPIEWE Simplify each expression:

1) V5x+/15
J5x+/15 =/6x15 =+/75 =53

N
N

42
Vi _ 2 _ |3Z" _ fi6_ 4
RS

2)

3) 5(3v10-2.5)
V5(3v10 - 245
=(V5)(3v10)~(+5)(2+5)
=350 —24/25
=152 -10
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4) (3+ J§)(2—2J§)

(3+46)(5-249)
=3(5—2J§)+J§(5—2J§)

—15-6+/3+5/3-29
=15-/3-6
-9-.3

R Vo= Ja® b= alb

DENIERE Simplify
3 [40 a3 blO
vela’

e 40 can be factored to 5x8 where 8 is a perfect cube.
e a’isa perfect cube.
e b can be factored to b® xb where b°® is a perfect cube.

Ys1a*
_¥/8x5xa’xb® xb

B V8lxa*
8 x5 x¥a® x¥b? x¥b
B 481 x4/a*
_2x3{/§xaxb3x3{/6

3xa
_ 2ab*3/5b
~ 3a
_ 2b%35b
3
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