Section 5.4 Solving Radical Equations 285
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"2V2-4 2/2+4 (2J2)2 - & 8- 16
=2441284\/2224( jgﬂ)=—3(l+\/§)
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. _ 4 J6-3_4V6-3) _4.6-3
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4
25(3—\/6)

4/2-2J3 JV2-6_4/2-V2-4/2-/6-2/3-/2+2/3- .6

18. (42 -2/3) + (V2 + /6) =

2—-6

_24-4/3- /6+3/2) _4-

N2+V6 J2- 6 (V2)? - (V6)?

_ 42 -4/12-2/6+2/18_8-4/4-3-2/6+2/9-2_8-8/3-2/6+6.2
—4 —4
4f12‘/6+3ﬂ:%(4\@+f—3f—4)

—4

19. 1 + /4, conjugate= 1 — /4

product = (1 + /4)(1 —
-1 (Vay
=1-4
=-3
21. VB2 + 122 = /25 + 144
= /169
=13
13 # 17
V5 12 # 17
Section 5.4
1. (@) x= —4 J=4-10#0
(b) x=-100 /—100— 10 # O
(€) x = /10 JV10-10#0
(d) x = 100 J/100 - 10 =0

20. /10 — 5, conjugate= /10 + 5

J4) product= (/10 — 5)(~/10 + 5)
(Vi -5
=10—-25
- -15
22.C=J/22+22 2 11 2
i 2 2
Equation: 8
P=207) +2(4) +4(v8) )
=14+ 9+ 82 2 2

= 23 + 8/2inches

Solving Radical Equations

Not a solution 3.(@ x=-60 ¥-60—4+#4  Nota solution
Not a solution (b) x =68 368 —4=14 A solution

Not a solution (c) x=20 Y20-4+4 Not a solution
A solution (dyx=0 J0-—4+4 Not a solution
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5 J/x=20 Check: /400 £ 20 7. Jx=3 Check: /3 2 3
(VX)? = 202 20 = 20 (Vx) == 3-3

X = 400 Xx=9

9. ¥z=3 Check: 327 2 3 1. Jy—-7=0 Check: /49 — 72 0

(32)° =3 3=-3 Jy = 7-720
z=27 (Vy)? =7 0=0
y =49
13. Ju+13=0 Check: V169 + 13 2 0 15. /x—8=0 Check: /64 — 8 2 0
Ju=-13 13+ 13+#0 Jx=8 8-820
(Vu)? = (—13)2 No solution (Vx) =8 0=0
u= 169 X = 64

17.  J10x =30 Check: /10 - 90 = 30 19. J/-3%=9 Check: v/=3(=27) 2 9

(V/10x)* = 302 /300 2 30 (V=3 =@ Jai 29
10x = 900 30 = 30 —3x =81 9=09

x =90 X = =27
21. /Bt —2=0 Check:</5(2) — 22 0 23, Jy+l=4 Check: /3(5) + 12 4
JBt=2 Ji-229 (Vay + 1) = 2 V1624
(V/5t) = 22 2-220 3y +1=16 4=4

5t = 4 0=0 3y =15

t=§ y=5

25. JA—Bx=-3 Check: VA~ 5(-1) % -3 27. /3y +5-3=4 Check:/3(%) + 532 4

(V& —5x)° = (-3 23 Sy +5=7 JB-324

4-5x=9 3+ -3 (Vay+5) =7 7-324

—5x=5 No solution 3y +5=49 4=4
x=-1 3y = 44
y="%

29. 5/x+2=8 Check:5 %+2=?8 31. /3 +2+5=0 Check: 3(2—33)+2+5=?o
(5/x+ 27 =8 5/% 28 X+ 2=-5 JBT2+520
25(x + 2) = 64 5-2:?8 (V3ax + 2)° = (-5 JB 520
25x + 50 = 64 8=28 3 +2=25 5+520

25x = 14 3x =23 10+0
X =5 x=2 No solution
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33, x+3=Vx-1 Check: VA +3 2 /2@ — 1
(x+ 3P =(vx—1) JT1=7
Xx+3=2x—-1
4 =X
3. /3y -5-3/y=0 Check: /3(~2) - 5-3/-220
3y —5=3Vy No solution
(Va5 = (345
3y~ 5=9
-5 =6y
2=y
37. ¥3X—4=Ix+10 Check: ¥3(7) — 42 37+ 10
(3 - 4)° = (& + 10° Y17 = 17
AX—-—4=x+10
2x = 14
xX=7
39. ¥2x+15- ¥x=0 Check: ¥/2(~15) + 15 - ¥~152 0
I2x + 15 = I/x \3/_715_\3/_71520
(¥2x+15)° = (¥%)° 0=0
2X + 15 = x
x=-15
41, /R +5=x+3 Check: (—%)2+53—§+3
(Ve +5) = (x + 3 S+ EL-249
X¥+5=x+6x+9 %Z%
—4 = 6x =1
Aoy
2oy
43, JSx=x-4 Check: +/2(8) 2 8 — 4
(V2x)" = (x — 42 V1624
2x=x>—8x + 16 4=4
0=x2— 10x + 16 \/@32—4
0=(x—8)(x~-2) ﬂi—z
8=Xx,x=2 2+ -2

Not a solution
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45. /8 +1=x+2
(VBx+1)° = (x + 2
8X+1=x2+4x+ 4
0=x>—4x+ 3
0=x-3x—-1)
3 =X, Xx=1

47. Jz+2=1+ 2
(Vz+2P=(1+ V2
z+2=1+2/z2+z

1=2Jz
2= (242’
1=14z
1=z

49, J2A+3=3- /2
(Va+3f=(-va)
2t+3=9-6/2t+ 2t

-6 =—6.2t
1=J2t
12 = (V&)

2t

t

NIk
Il

51. /x+5- Jx=1
UX+5=1+ Jx
(Vx+8) = (1+ W&
X+5=1+2/x+x

4=2/x
2=JUx
2= (V%
4 =X
53. t¥2=8
JB =
(VEf =
t3= 64

-4

5
Check: vV8(3) +1 =3+ 2
?
V25=5
5=5

\/8(1)+131+2

Check: +

N

Al
IRNENIEN]

&

NIW = (=Y
+ o+

N %

Check: \/2(%)7+3 2 3 - \/@

”
J1+3=3-1
?
J4a=3-1
2=2

"
Check: V4 +5—- J4=1
?
Jo-Va=1
”
3—-2=1
1=1

Check: 42238
(varZs

28 2 8

8=28
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55. 3yY3 =18
y1/3 =6
Jy=6

(497 - &
y = 216

57. (x+4)23=4

Yx+ 42 =4
(J0c+ap)° = (@2
(x + 42 = 64
X+ 4==+./64
X=—-4%8
—4,-12

59. (2x+ 5Y3+3=0

Y+ 5 =-3
(¥2x+78) = (-3
2x+5=-27
2x=—32
x=—16

61. Keystrokes:
Y1 ENTER

y.2(J2(5)

Approximate solutionx = 1.407

Check algebraically:/1.407 2 2(2 — 1.407)
1.186 = 1.186

63. Keystrokes:

y: (v=](/J (O (X1.8) () (+]) 1 O] [ENTER

¥, 5() 2(X.1.) (GRAPH]

Approximate solutionx =~ 1.569
?
Check algebraically~/1.5692 + 1 = 5 — 2(1.569)

65. Keystrokes:

y, Y=)(J O XT,9) () 30J (ENTER

.55 GRAPH

Approximate solutionx = 4.840
5
Check algebraicallyn/4.840 + 3 =5 — /4.840

Check: 3(216)/3 2 18
33216 2 18

3:6 2 18

18 = 18

Check: (4 + 4)%3 2 4
g2y

2= 4

(—12+ 4232 4
(-8 Za

(—22=4

Check: (2(—16) + 5)¥3 + 32 0
(=32 + 5+ 3 20
(—272+ 320

—3+320

0-0

4

gl
AN
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67. Keystrokes:
A 4 (MATH 4) (X.T,9) (ENTER]
=
Approximate solutionx = 1.978
Check algebraicallyz 31.978 27 1978
5.02 = 5.02

69. Keystrokes:
y, (Y=1(/J (0 15(5] 4(x1.9) OJ [ENTER
Y2 2(X.T.9]

Solution:x = 1.5
5
Check algebraically:/15 — 4(1.5) = 2(1.5)
?
J9<3
3=3
71. (c) graph is shifted down 1 unit

75. (f) graph is shifted down 1 unit

77. 152 = x>+ 122

225 = x? + 144 15
8l =x?

V81 =% [P
9=x

81. 13.752 = 8.252 + x2
X2 = 13.75% — 8.25?
X =121

X = 11inches

10

73. (d) graph is shifted left 3 units and upward 1 unit

79. c¢=a+p

132 = X2 + B2
169 = x> + 25
144 = x?
V144 = x

12 =X

13
5

8.25in.

X
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83.c= /322 + 267
= /1024 + 676
= /1700
= 1017
~ 41.23 feet

85. 172 = x> + &

X2 =172 — &
X = /289 — 64
X = /225
x = 15 feet
87. P=2 + 2w
92 =2 + 2w
46 =1+w
46 —w=|
89. S=mJr¢+ h?
S_ jrrwe
ot
2
(S) - (virey
T
SZ
o r2+ h?
S
w22 re= e
82_ 772I’4
a2 h?
SZ_ ,77.2r4
2 h
SZ _ 772r4 _ h
ar

93. v = 2(32)50

v = /3200
v =402

v = 56.57 feet per second

26 L
32
House| 17 feet
1\

8 feet

342 = w2 + (46 — w)?
1156 = w? + 2116 — 92w + w?
0 = 2w? — 92w + 960
0 = w? — 46w + 480
0= (w— 30)(w — 16)
w = 30 w =16
| =16 | =30

30inches x 16 inches

91. 2= —

95. 60 = /2(32)h
602 = (/64n)
3600 = 64h

3600 _
64

56.25feet = h

h
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L 99. 30.02 = 50 — /0.8x — 1)
97. 15=2m,/%
JOBx — 1) = 19.98
2 2
(?) - ( "2> (V/08x — 1)) = (19.98)2
a
0.8(x — 1) = 399.2004
225 _ L
4n? 3D 0.8x — 0.8 = 399.2004
0.8x = 400.0004
223) = L
4 X = 500.0005
1.82feet = L =~ 500 units
101. (a) Keystrokes: (b) 2

y, (Y=]133.5(+) 9.3X1.0] (+) 18/])

260

o [H=E. =FBANFY Y=ezE . 2POET |,
120

=~ 5yearsfrom 1990 = 1995

1/10
007 = (25,000) 1
P
1/10
107 = (25,000)
P
107 = 10/ 25,000
P
10
10710 — ( 10, 25’00())
P
10710 — 25000
_ 25,000
1.07%©
P =~ $12,708.73
105. No. It is not an operation that necessarily yields an 107. (\/i + Jé)z # (\/;()2 + (\/5)2

equivalent equation. There may be extraneous solutions. (\& n \/5)2 must be multiplied by FOIL

Section 5.5 Complex Numbers

1. J=4=J-1-4 3. - /1= JIdh -1 5. 2= Va1
=J/-1-J/4 =—-J144.- /-1 4
=2 = —12i BV



