280 Chapter 5 Radicals and Complex Numbers
Section 5.3  Multiplying and Dividing Radical Expressions
1. J/2- /8= /2-8 3. /3-/6=./3-6 5 312- 36=312-6
= /16 = /18 =38-9
=4 =92 =2%9
=32
7. 98- 6= 48-6=92"-3 9. V52— V3)=2/5- /5/3=2/5- /15
=243
11. V2(V20 + 8) = /220 + 8.2 13. J/6(V/12 - /3) = /612 — /6.3
= V40 + 8.2 = V7218
=2/10 + 8.2 =./36-2- /92
=6J2-3/2
=32

15. V2(J/I8 - VI0) = V218 — V2,10

= /36 - V20
=6-J4-5
=6-2J5

19. Va4 - Va) = Va-4- JaJ/a
=4/a—-a

23.(V3+2)(V/3-2) = (V3)* — 22

27. (V20 + 2 = (V20 + 2+ J20- 2 + 22
=20+ 4,20+ 4
=24+ 4J4-5
=24+ 8.5

31 (10+ VX =12 + 2- 10 - V2 + (V)
=100 + 20V/2x + 2x

33. (9vx + 2)(5v/x — 3) = (9v/X)(5v/X) — 27/x + 10/x — 6

=45x — 17X — 6

35. (3/x — 5)(3/x + 5) = (3% — 52
=9%—-25

1

~

21

25

29

My = (W) +ady
=y+ 4Jy

L Ya(32-7)= Y4¥2-7%4
=38-7%4
=2-734

(V5+3)(V/3-5)=/15-5/5+3.,/3-15

(¥6-3)(¥2+3)=3634+3%6-334-9
= 324 +336-3%4-9
= ¥8-3+336-3¥4-9
=2¥3+3¥6-3¥4-9

37. (¥2x + 5/ = (¥20° + 2- 5¥2x + 52

= (20?2 + 10¥2x + 25
= Y4 + 10¥/2x + 25
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39. (¥y + 2)(I2 —5) = Iy - ¥ — 5y + 29 — 10

41

43

47

51

55

59

63.

= JyP¥ -5y +23y¥ - 10
=y-53y+2¥?-10

A+ 1) (R + 43t -3) = Y+ -4 -3+ Y+ 43-3
= B +43P -3+ P +431-3

=t+5¥P+ ¥t-3

. 5x/3 + 15./3 = 5/3(x + 3)

L6U? 4+ /18w =6u + V9 2U% - u
= 6uU + 3u/2u
= 3u(2u + \/2u)

. V11 - /3, conjugate= V11 + /3
product= (/11 — /3)(V11 + V3)
(VI - (3
=11-3=8

. VX — 3, conjugate= /X + 3
product= (v/x — 3)(v/x + 3)
= (V) -2
=x-9
. 2J2 + /4, conjugate= 2./2 — /4
product= (2.2 + /4)(2/2 — /4)
= (2v2)" - (Va)
=4-2-4
—8-4=4

4-8Jx  41-2/%
2 12

:1—2\&
3

45. 4/12 — 2x/27 = 4J/4 - 3 — 2x/9 - 3
= 8.3 - 6x/3
=234 - 3x)

49. 2 + /5, conjugate= 2 — /5
product= (2 + /5)(2 - /5)
-z (8
=4-5=-1

53. V15 + 3,
conjugate= /15 — 3
product= (/15 + 3)(1/15 — 3)
=15 /15 - 3/15 + 3./15 - 9
=15-9=6

57. J2u — /3, conjugate= /2u + /3
product= (~/2u — /3)(v2u + V3)
= (vau)’ - (v3)
=2u—3

61. /x + Yy, conjugate= /X — Jy
product= (vx + Vy)(Vx = V¥)
(VX = (W)

X

w5~ VI _ —2y+ 23y
' 8y 8y

_ -1+ J3y)
8y

-1+ J3y
B 4
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67. (@) f(2— v3)=(2- V3 -6(2—- /3) + 1 () f(3-2v2)=(3-2/2° - 6(3-2./2) +1
=4-4/3+3-12+6J/3+1 =9-12/2+8-18+12/2+1
=2./3-4 =0

69. (@) f(1+ v2) = (1+ v2)° - 2(1+ V2) - 1 () f(v4) = (V) —2v/2-1
=1+2J/2+2-2-2/2-1 =4-4-1
=0 =-1

6 _ 6 J2+2 6(v2+2) _6(V2+2) 6(V2+2)

71.\/2_2—\@_2 ﬁ+2—(ﬁ)2_22_ 2_a4 5 = 3(ﬂ+2)

S S V3-5_17V3-5 _7/3-5 _7/3-5 _15- .3

"V3+5 J/3+5 J/3-5 (V3-8 3-25 -22 22

25 3 3 2J/10+5 .- 2 2 Jo-2_2AV6- 2

'2/10-5 2/10-5 2/10+5 6+ V2 B+ V2 Je- 2 6-2
_ 3(24/10 + 5) _ 26— V2
_(zm)z_Sz - 4
~ 3(24/10 + 5) /66— 2
T 40-25 -2
~ 3(2/10 + 5)

B 15
_2J10+ 5
B 5

o9 _ 9 V3+7_ AV3+V7) _9oVB+ V7)) o3+ V7)) -9oV3+ /T

VB-VT VB-VT B+VT (VB - (VTP 3-7 -4 4

JT+2 JT+2 (VI +2/7+2/7+4 _7+4/7+4_11+4/7
J71-2 JT+2 (V7)? - 22 7-4 3

81. (V7+2) +~(V7-2 =

. _ UX=5 2/x+1_ 2+ /x-10Ux-5_ 2x—-9/x-5
83'(ﬁ_5)7(2ﬁ_1)_2ﬁ—1'2ﬁ+1_ -1 | -1

x _ x  JB+J3_ AN B+ 3 NJ/B V)
JB-J3 JB-3 JB5+.J3 (VBP- (V3 15-3
KI5+ V/3)_ xJT5+x/3

85.

12 4
Y N VBVt 2B i) 2B+ Vi) 2B+ Y
VBt BVt BVt (VB - (VAP S5t 5-1t
gg 82 8a \/ﬁ—\/é_Sa(\/@—\/é)_8a(\/37a—\/5):8a(\/37a—\/5):4(\/§_\/3)

J3a+ Ja Ja+Ja Ja-Ja (J@)-(Jaf  da-a 2a
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o 3X= 4 _3x-4) R+ Jx_3x—40¢+ VX _3x -4+ VX
= Ux - JUx @+ JUx 022 — (Vx)? x4 — X
(x—4)(x2+ X 3(x— 4+ JX)
XO& — 1) TxX(x— 1R+ x+ 1)
g3 Yutv Jutv o u—v+ﬁ:\/uTv( u—v+ Ju)
CJu—v-Ju u—v—Ju Ju—-v+ Ju u—v-u
CVurv(Vu—v+ ) - Jurv(Vu— v+ V)
a -V a v
95. Keystrokes: 10
y: Y=] 10 (O (X.1.6) (+] 10 ENTER]
y, 01000 XA & 1000 B0 KL B 10) GRaPH N
Y, = VY, exceptak = 1 4 1
10 10 Jx-1 10(‘&_1)#1 -2
X+l X+l KXt x—1

97. Keystrokes:

y, =) 2(D XL H (0 25 (] (XT.0) O) (ENTER
Y2 (02 (DXL (H X160 0] (= ([ 45 X1.9) O] (GRAPH 2 2

Yi= Y2
2Ux  2Ux

10

2+ Ux -l

2-Ux 2—Ux 2+ Jx
242+ )
2 (NP
22+

4

— X

22+ x)
T 4-x

V2

7 2

~[5
N
N

L YTHVB_ VT V3 V1= 3

2

7V2

103. Area=h - w

5 5 7- /3 i
(AP (A - V- (8/3) -85
57— /3 - /576192 - 8.3

__1=3 = /384- 8.3
5(v/7 - V3) ~ 8./i1%

4
AN e

=8.28.3/2
= 192./2 square inches



284  Chapter 5 Radicals and Complex Numbers

500k 500k e
105. 7 L e 1+k 107. V31 - VB = V3~ V3 /B
K+ 1 k+1 ke +1 Distributive Property
_ S00kvk? + 1 =/3-9-2
1+ ke

Multiplication Property of Radicals
=/3-3/2
Simplify radicals.

109.3- V2)3+ J/2)=9-2=7

Multilpying the number by its conjugate yields the difference of two squares. Squaring a square root eliminates the radical.

Mid-Chapter Quiz for Chapter 5

81 3 3 33 3 81
= . = 4/ == = % pecause- - = . =. z_ ==
1. /225 = 15 becausdb5 - 15 = 225 2. 16 2 becaus$ 5 2 2" 16
3. 642 = /64 = 8becaus® - 8 = 64 4. (=273 = Y(=272 = (¥=27)° = (-3 =
5. V212 = /9-3-x=3|x//3 6. ¥/81x6 = /81 - x* - X2 = 3|x|¥x@
= 3|x|v/x
; 4 VA w-u 2 Ju /16 _ \3/1 \/ _¥8-2_ 232
' 9 J/9 3 w o u? u?
9. /200y — 3./8y = V100 - 2y — 3./4 - 2y 10. 6x3/5x2 + 23/40x* = 6xIBx2 + 23/8-5- x3 - x
=102y — 6.2y = 6xI5x2 + 4x3/5x
= 4\/@
11. V83 + /32) = 3./8 + /256 12. (/50 — 4)/2 = /100 — 42
=3/4-2+ /28 = J10? — 4.2
=62+ 24 =10 — 42
=62+ 16

13. (V6 +3)(4/6 - 7) = V/6-4/6 - 7/6+ 12./6 — 21
=24+5/6-21
=3+5/6

14. (9+2/3)(2+7/3) =18 + 63./3 + 4/3 + 2./3- 7./3
=18 + 673 + 14(3)
=18 + 67/3 + 42
=60 + 673



