Examples a. V3248
6=5( Vau=ye.2-()?
=V .\[H?2. V2
=412

b. V16424613
V16a24p13 = \4/24 - @43t b
= V24 @t -3t -V
= 2a%b3|Vb

In this case, the absolute value symbols are not necessary because in order
for V1622413 to be defined, b must be nonnegative.

Thus, V 16a24b'3 = 225p3v/b.




% KeyConcept Product Property of Radicals

Words For any real numbers a and b and any integer n > 1, ¥/ab = </a - Vb, if nis
even and a and b are both nonnegative or if nis odd.

Examples V2.v/8=+16o0rd4and V3 .v9 =27 or3

- 2y Y
(0SS PRECISION Simpli b k4 :

1. \V/36abic® 2. \/144x7y>

6b2¢%+/ac 12xX4)2,/xy
o =



To eliminate radicals from a denominator or fractions from a radicand, you can
use a process called rationalizing the denominator. To rationalize a denominator,
multiply the numerator and denominator by a quantity so that the radicand has
an exact root.




To eliminate ra<icals from a denominator or fractions from a radicand, you can
use a process called rationalizing the denominator. 16 vationalize a denominator,
multiply the ntmerator and denominator by a quantitv.so tiat the radicand has
an exact root.

if the Multiply the numerator
denominator is: and denominator by:
2 _ 2 N3,2V3
Vb Vb ARV ﬁor .
3 3
i e 5 _ 5 N2 _5V4
b b A 322n:'r 3




Summary Simplifying Radical Expressions

A radical expression is in simplified form when the following conditions are met.
e The index nis as small as possible.

* The radicand contains no factors (other than 1) that are nth powers of an integer or polynomial.
¢ The radicand contains no fractions.

* No radicals appear in a denominator.

STTTI O MMuitiply Radicals “hhe

Simplify 5V —12ab* « 3V 184%b2.

5. 5V/2x - 3V8x 60x 6. 4V5a° - V12543
7. 3v/36xy - 2\3/ 6x’y> 36xy 8. \7 3x°y” - \4/ 27xy>




Radicals can be added and subtracted in the same manner as monomials. In order to add
or subtract, the radicals must be like terms. Radicals are like radical expressions if both
the index and the radicand are identical.

( Like: vV3band4v/3b | [ uUniike:v/3bandv/3b ) [ Unlike: v2b and v/3b )

Example 4
Simplify /98 — 24/32.

8. S5Vv32 + V27 + 2v75 10. 4V40 + 3Vv28 — V200




Simplify (4v3 + 5v2)(3v2 — 6).

F 0 | L
(4V3 + 5V2)(3V2 — 6) = 4V/3 - 32 + 43 - (—6) + 5V2 - 3V2 + 5V/2 - (—6)
=12V3-2 — 243 + 15V22 —30/Z  Product Property

= 12v/6 — 24+/3 + 30 — 30V2 Simplify.

1. (4 +2V5)(3V3 + 4V5) 12. (83 —2v2)(8V3 +2V2)




* Real-World Example 6

ARCHITECTURE Refer to the beginning of the lesson. Use a conjugate to rationalize

. . . 2
the denominator and simplify ",y
\/52 1:\[52 1.£+: /5 + 1is the conjugate of /5 — 1.
- - +
_ 2/5 + 2(1) :
SV rim e —im
- 2/5+2 s
=5+ V5 —v5 -1 Simplify.
= N§T+2 Subtract.
= \/g; E Simplify.
5 8
13. ——— 14, ———
VZ+3 V6 -5
15. 4+ V2 16. 6= V3
V2 -3 V3 +4




Example 6 17. GEOMETRY_Find the altitude of the triangle if the area is
189 + 4\/5 square centimeters. 32 — 2\/5 cm

18. 6a*p2/2h
19. 3a’b+/ab

20. 228 p4\/6¢c |~— 124 Vi—
21. 3| a3| be2V2bc

Practice and Problem Solving Extra Practice Is on page R6.

Examples 1-4 Simplify. 27.32a%h3\b 29. 25x5y3,/2xy 30.9v/10 + 8v/5 + 9V/2

18. \V 724%p5 19. V94'9p3 20. V24428 21. V184%p3c5
2 V5& #VEab [ VT, e VISP {2 V28’
v b7 “Vioy? 102 Vv 5y C Va2 2|

26. 3\/5y - 8\/10yz 120pV/2z 27. 2/324%5 . V/8a"b2 28. 6\/3ab - 4V/24ab> 144ab2\/2

29. 5\/x%3 . 5\/2x5)/* 30. 3V/90 + 4V20 + V162 31. 9V12 +5V32 — V72 18V3 + 14V2
32. 41/28 — 8V/810 + Va4 i‘/:ﬁzm 33. 3v/54 + 6V288 — V147 9V6 + 72V/2 - 71V/3

34. GEOMETRY Find the perimeter of the rectangle. 16 + 2v3 + 26 ft s+ y3r

@ ) GEOMETRY Find the area of the rectangle. 8V/6 + 3V/2 ft2

NG
36. GEOMETRY Find the exact surface area of a sphere with
radius of 4 + V/5 inches. (84 + 32\/5)“ in2
Examples 5-6 Simplify. 37. 56v/3 + 426 — 36v/2 — 54 40. 36v/2 + 36v/6 + 20/3 + 60

37. (7v2 - 3v3) (46 + 3V12) 38. (8V5 —6V3)(8V5 + 6V3) 212 4. Y10+ V6
2

39. (1210 — 6V5)(12V10 + 6V5) 1260  40. (6V3 + 5V2)(2V6 + 3V8) 43. 20— 73
S

6 V2 9-2V3 V2 + 2V
1., ——— —_— 4 =2
" B-v2 “E-va VY V52

V3 =2
BJS- b ﬁﬁ l nnnnactFn.mr:nraw-hill.mml 4a19 I
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