§2-4

RADICAL EXPRESSIONS

Definition

Definition

Example 1

Solution

Example 2

Solution

Example 3

Solution

Example 4

Solution

The nth root of a number a is a number that when raised to the nth power, produces the
number a. It is written as Ya , where n is the index, \/_ is the radical and a is the
radicand.

For example, 9 =3 since 3° =9 and \/F =x" since (x*)* = x°.
Similarly, 416 = 2 since 2* =16 and ¥x'? =x* since (xH’ =x".

. m .
Rational exponents are exponents of the form —, where m is the power of the number
n

m
and n represents the nth root of the number. Thus ™" =Ya" = (Q/a) where a > 0.

For example, 27" =327 =3 and 87° = (i/g)z =) =4

2y

Write the expression x¥° in radical form.

. . 2 113
The expression x?° can be written as (x'°) or (x*) .
p

Therefore, x?* can be written in radical form as (i& )2 orvVx’ .

Simplify the expression J18 -8

VIS—V8 =492 -V4.2=3y2 - 22 =3 -2W2 =2

Simplify the expression 3\/X7f z° —?\/XIO y'z®.

Vx7y526 —#megf _3 X6 X y3 -y2'26 —#XQ-X- y6 _y2'23
= (CY2NXY = (XY 2N Xy’
_ (x2y22 —x3y22 xy2

= X’yz(z — Xy xy’

Multiply (V2 -3 J¥8 - ¥4).

(7 -A3)E-VZ) =7 BT AT B ARG AE

V16 -8 424 +412
=4-J4.2-4J4.6 +43
=4-242 -2J6 +24

Copyright©2007 by Lawrence Perez and Patrick Quigley




§2-4

PROBLEM SET

Write each exponential expression as a radical expression.

1. 5 2. @25 3 Yt 4 B 5 (a%hhs
Write each radical expression as a exponential expression.

6. i1 7. Y2 8 {2y 9. 4xdx 10 2ri2s’

Simplify each radical expression.

11. /64 12. 64 13. 1 4. VT 15 2

16. Vx¥ 17. —YJa®* 18 8x%° 19. 416r° 20, §-x°y°
2 12

o1, Y272 22 adyE 23 2K 24, s‘fﬂb—i

25. Jx+yP 26 Y(x+y)® 27. 3W5+245 28, 3J5-245

29. 2J12-3v3 30. av7-by7 3L 3-¥16-¥2 32. X —2xJx
33. Jx++x 34, x-x 35. W23 36. JYX+Y-X+Y

2 X 2X
37. 6x-412x 38, — 39, — 40.
2 Jx V8x®
41. Y64 42. x 43, ?\Nx“ 44, Yab?
45 5&. 25y 46 ,/3y. X_ 47 5&;\/25y 48 3y X
oy AT e yly Ty T T A Ty
4 3 4 3 27 2
49, —/— +— 50, —— —— 51, ~—
£ £ 12 T3
2 3 2 3 27 2
52, — —— 53, — 4— 54, Y= _
12 3 2 "3 J12 427
2
55. J2(v/10 + /5 56. +3(v8-+6 57, ———
2 3 1 2 3
58. 59. 60. -
B2 B2 3-2 25 25
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PROBLEM SOLUTIONS

11.

16.

21.

26.

31.

36.

41.

46.

51.

56.

59.

5 2,
1142 7.
8 12.
x° 17.
~3a° 22.
(x+y) 27.
542 32
X+y 37.
2 42.
B,
8y
1
13 52.
6
246 - 342
4322

VY2x

a®

—ah?

3,,5

33Xy

5V5
X

2x4/18

3. v 4xy 4
8. —(2y)* o.
13. -1 14.
18. 2x%y* 19
23, % 24,
28. 5 29.
33. 24X 34.
38. 2 30.
43. x* 44,
2
48, y—‘/f_x 49,
8x
53, 43 54,
3
23+ 242
J2 +5J5
3

—5'3)(2 5 5a2b4
4x°%? 10. ") 6™
3 5. 2
3
2r° 20. —xy’
4
3;315 25. x+y
V3 30. (a-bW7
X 35. 3J6
Jx 40. 2x
2X
4ap? 45 —25‘/}
Xy
w2 2
2 2
5
5 55. 245 ++/10
58. 243-242
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