Chapter 1

Equations and Inequalities

1.4 Radical Equations; Equations Quadratic in Form
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Check: ,/_2(1) Ji=1

Thesolutionist =1.

43t+4:-6 4,

Since the principal square root is aways a
non-negative number, this equation has
no real solution.

-2X=26
Xx=-13
Check: ,3/1- 2(-13)- 3
=327-3=0

The solutionis x = - 13.

=0
Check: J3(0)+4=44=2

The solutionist = 0.

\/5t+3= -2

Since the principal squareroot is aways a
non-negative number, this equation has
no real solution.

3A-2x-1=0
YT-2x =1
RT2x) =2
1- 2x=1
-2x=0

x=0
Check: 3I- 2(0) - 1=31-1=0

The solutionis x = 0.
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Chapter 1

11.

x =8vx
()= (8%)°

X2 =64X
X - 64x=0
x(x-64)=0

x=0 or x=64
Check
x=0:0=8v0
0=0
X=64 64=8J64
642(8)(8)264
The solution set is{0,64}.

J5- 2x = x

(VB-2) =

15- 2x = X°

x> +2x-15=0

(x+5)(x-3)=0
x=-50rx=3

Check —5: /15- 2(-5) = J25
=51 .5
Check 3: J15- 2(3) =0 =3=3

The solutionis x = 3.

x=2Jx- 1
x? =(24%x-1)
X =4(x- 1)
X2 =4x- 4
X?- 4x+4=0
(x-2?=0
X=2
Check: 22J2-1® 2=2
Thesolutionisx = 2.

Equations and Inequalities

10.

12.

x =3yx
(=
x? =9x
X - 9x =0
X(x-9)=0

Xx=0or x=9
Check

x=0:0=3v0

0=0

x=9:9=3J9
9=(3(3=9

The solution set is{0,9} .

(x+4)(x-3)=0
X=-4 orx=3
Check —4: f12-(-4) = /16
=41 -4
Check 3: J12-3=40=3=3

The solutionis x = 3.

X=2J-x- 1
x? = (2% 1)
XZ=4(-x-1)
x?2=-4x- 4
X +4x+4=0
(x+2)?=0
X=-2
Check: - 2=2y-(-2)-1
® -212
No real solution.
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Section 1.4 Radical Equations; Equations Quadratic in Form

13. X%- X- 4=x+2
2
( X%- X- 4) =(x+2)2

X2- x-4=X +4x+4

-8=5x® -§:x
5

Check

8 |eegd gl g
X=7% y§55 8§56 ‘7855 °

5 50 50 50
64,8 4.2
25 5 5

15. 3+ Bx+1=x
Px+1=x-3
(V3xF1)" = (x- 3)?
3X+1=x%- 6x+9
0=x?-9x+8
(x-1)(x-8)=0
XxX=1or x=8

Check 1: 3g3(D+1

=3+J4=511
Check 8: 3 y3(8)+1
=3+4J25=8=8

The solutionis x = 8.

14.

\/3-X_+X§:X- 2
(JS- X + x2) =(x- 2)2

3- Xx+XxX°=x%- 4x+4
5x=1

X==
5

Check

(Ll . |, @b @ad a@d
5 &50 855 &5
3_}+i:-_9

J 5 25 5

Since the principal square root is always a
non-negative number, x = 1/5 does not  check,
therefore this equation hasno real  solution.

16.

2+12- 2x = x
JI2-2x =x- 2
(VIZ72X)" =(x- 2)?
12- 2x =x?- 4x+ 4
0=x%-2x-8
(x+2)(x-4) =0
X=-2 orx=4
Check - 2. 2+ f12- 2(- 2)
=2+ 16 =61 -2
Check 4: 2 J12- 2(4)
=2+Jd=4=4
The solutionis x = 4.
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Chapter 1

17. J2x+3- JIx+1=1
Lx+3=1+Sx+1
(V2x+3)" = (1+ Jx+1)

2X+3=1+2/X+1+x+1
x+1=2Jdx+1
(x+1)? = (2Jx+1)
X2 +2x+1=4(x+1)
X2 +2x+1=4x+4
x*- 2x-3=0
(x+1)(x-3)=0
Xx=-1orx=3

Check —1: 2(-1)+3- J-1+1
:‘ﬁ_- Jﬁ:l-O:l:l

Check 3: 2(3) +3- J3+1
:J§-JZ:3-2:1:1

The solutionisx=-1orx =3.

19, 3x+1- Jx-1=2
Bx+1l=2+Jx-1
(VBx+1) = (2+Jx- 1)
3X+1=4+4Jyx-1+x-1
2x- 2=4J¢x-1
(2x - 2)2=(4Jx- 1)2
4X" - 8x+4 =16(x- 1)
x?- 2x+1=4x- 4
x* - 6x+5=0
(x-1)(x-5)=0
Xx=1or x=5
Check 1: 3(1)+1- J1-1

:JZ- J6:2-O:2:2
Check 5: f3(5) +1- J5-1
=J16- Jd=4-2=2=2

Thesolutionisx=1or x =5.

Equations and Inequalities

18. X+ T+ Jx+2

(V3x+7) =(1- &+ 2)
3X+7=1- 2Jx+2+x+2

2X+4 =-2X+2
-x-2=dx+2

(-x- 2y =(‘/x+2)2
XC+AX +4 =X +2
X +3x+2=0
(x+)(x+2) =0
X=-1lorx=-2

Check —1: y3(-1)+7+ y-1+2
=Ja4+J1=2+1=311
Check - 2: J3(-2)+7+-2+2
=Ji+J0=1+0=1=1
The solutionisx =- 2.

20. J3X-5- Yx+7=2
VIX-5=2+YX+7
(V3x—5) =(2+Jx+7)

3X- 5 =4+ 4Xx+T7 +x+7
2x- 16 = 4Jx+ 7
(2x- 16) =(4dx+ 7)
4x” - 64X+ 256 = 16(x + 7)
4x? - 64X +256 =16x+112
4x%- 80x+144 =0
Xx?-20x+36=0
(x- 2)(x-18) =0
XxX=2or x=18
Check 2: 3(2)- 5- J2+7
=J1- J9=1-3=-21 2
Check 18: /3(18)- 5- J18+7
=J49- J25=7-5=2=2
The solutionis x =18.
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Section 1.4

21. v3- 2\/'2:&
(Js- 2&) =(vx)’
3- 2&=x
-2/x=x-3
(2% =(x- 9
4x=x"- 6X+9
0=x?-10x+9
0=(x- 9(x- 1)

Xx=9 or x=1
Check

Xx=9 :J3-_2J§=J§
3-2(3 =3
V313
Check
x=1:y3- 21=W1
Ji=1

The solutionisx =1.

1/2_

23, (Bx+1) "=
((3x+1'") = (4)°
3x+1=16
3x=15

Xx=5
Check
1/2_

x=5:(3(5)+1) =4
16" =4
4=4

The solutionisx =5.

Radical Equations; Equations Quadratic in Form

22.

24,

Jio+ 3&2 =vx
(J10+ 3&) =(Vx)
10+3J;:x
WX =x- 10
(3../?<)2=(x-1o)2
9x = X’ - 20x +100
0= - 29x +100
0=(x- 25)(x- 4)

x=25o0r x=4
Check
XxX=25: 10+3J2_5=J2_5
0+(3)(5) =5
V25 =5
Check

X=4: \/10+_3\/Z=\/Z
‘ﬁ0+(3)(2):2
vi6 12

The solution isx = 25.

(3x-5)''%=2
((3x-5""} =2

3x-5=4

3x =9

Xx=3
Check

x=3 (3(3)-5)'*=2
4% =2
2=2

The solutionisx = 3.
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Chapter 1

25.

27.

Equations and Inequalities

(5x-2)'"°=2 26.
((x-2""Y =(2)°
5x-2=8
5x =10

X=2
Check

x=2:(52)-2)"*=2

g* =2
2=2
The solutionisx =2.

(X2+ 9)112 g 28,

((Xz + 9)1/2 )2 _ (5)2
x?+9=25
x?=16

X=-4 or x=4
Check

x=-4: (4y+9)" =5
25''%=5
5=5

x=4: ((@y+9)" =5
25t2=5
5=5

The solution set is{-4,4} .

1/3_

(2x+1) "=-1

((ex+9"y =(-1
2x+1=-1
2x=-2

X=-
Check
1/3

x=-1: 2-19)+1) =-1
(_])1/3= _1
-1=-1

The solution isx = - 1.

(x*- 16)" =9

2

((X2_16)112) :(9)2
x*-16=81

x?=97

X:-\,9_7 or X:\lsﬁ
Check

Jo7: F ) - 168

X =- 97" g 57) - 167 =9

1/2_

(97-16)"' =
812 =9
9=9

x =07 : g‘/g_?)z-mg/z:g

1/2_

(97-16)'*= 9
812 =9
9=9

Thesolutionsetis{-JSW,JSJ_?}.
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29.

31.

33.

Section 1.4 Radical Equations; Equations Quadratic in Form
X3/2 _ 3X1/2 :0 30 X3/4 _ 9X]J4 :0
X3/2: 3X]JZ X3/4 :9X]J4
() =(3xy (SRS
x® =9x X3 =6561x
x*-9x=0 x* - 6561x =0
x(x*-9)=0 x(x* - 6561) =0
x=0or x=-30or x=3 x=0or x=-81 or x=81
Check Check
x=0:0"%3(0")=0 x=0:0""9(0)"*=0
0=0 0=0

x=-3:(-3)""% 3((-3")=0
R

x=3 (3)''*3(3)')=0
(3)3/2_ (3)3 / 2:0

0=0

The solution set is{0,3} .

x*-5X +4=0

(x*- 4)(xX-1)=0
x*-4=0or x*-1=0

X=+2 or x=413

The solution setis{- 3-2,2,3} .

3x'- 2¥-1=0
(3x2+1)(x2-1)=0

3 +1=0o0r X¥*-1=0

3x’ = -1 whichisimpossible
or

x=4#

The solution setis{- 11}.

x=-81:(-81)"""- 9((- 82)") =0
(&1) - of¥1) 0
x=81:(8)"""- 9((8)"")=0
(8)°""- o[(8)"")=0

27- 27=0

0=0
The solution set is{0,81}.

32, x*-10¢ +25=0
(xz- 5)(x2- 5)20

x?-5=0
Xx=+5

The solution set is{- \/_5\/5}
34. 2x*- 56X -12=0

(2x2 + 3)(x2 - 4) =0

2x*+3=0or ¥*-4=0

2x% = -3 whichisimpossible

or

X=%

The solution setis{- 2,2.
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Chapter 1 Equations and Inequalities

35. x%+ 7x*-8=0 36.  x°-7¢-8=0
(¢+8)(x-1)=0 (- g)(x*+1) =0
x*+8=0or xX*-1=0 x3-8=0or x*+1=0
x*=-8® x=-2 x*=8® x=2
or or
x*=1® x=1 x*=-1® x=-1
The solution setis{- 2,3. The solution setis{- 1,3 .
37. (x+2)*+7(x+2)+12=0 38. (2x+5)*- (2x+5)- 6=0
let p=x+2® p’=(x+2)° let p=2x+5® p’=(2x+5)°
p?+7p+12=0 p’- p-6=0
(p+3)(p+4)=0 (p- 3)(p+2) =0
p+3=0or p+4=0 p- 3=0 or p+2=0
p=-3® x+2=-3® xX=-5 p=3® 2x+5=3® x=-1
or or
p=-4® x+2=-4® Xx=-6 _ _ :_Z
The solution set is{- 6 -5}. p=-20® 2X+5_\2® X__ 2
]
The solution set isl - Z 1%.
I 2
39, (3x+4)°-6(3x+4)+9=0 40. (2-x)*+(2- x)- 20=0
let p=3x+4® p?=(3x+4)° let p=2- x® p°=(2- x)*
p°-6p+9=0 p? +p- 20=0
(p- 3)(p- 3)=0 (p+5)(p- 4)=0
p- 3=0 p+5=0 or p-4=0
D=3® 3x+4=3® x = ~ p=-5®2- X =-5 x=7
~ .e 3 or
Thesolutionsetis%l-ég. p=4® 2- x=4® x=-2

The solution set is{- 2,7}.
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41.

43.

Section 1.4 Radical Equations; Equations Quadratic in Form

2(s+1)*- 5(s+1):3

let p=s+1® p* =(s+1)°

2p*-5p=3

2p°- 5p- 3=

(2p+3)(p- 3=

2p+1=0 or p- 3=0

p:-}® s+1:--1® S=-
2 2

or

p=3® s+1 :3®\ s:2"

) 3.y
The solution set is] - -,2%.
I 2

x- 4xdx =0

x:4x&

(x)? = (4xsx)’

X = 16x°X

X =16x°

0=16x>- x

0=x16x"- 1)

x=0

or 16x2- 1=0® x= +=

4

Check

x=0:0- 4(0)y0 =0
0=0

(= 1. ®10 =10[1,
2 Sy %83 zJ4

_1 @8 =d 1_O
=2 &5 ‘SGAa T
a6 a0

S5 &b

_110
4

The solution set is{0}.

Y1 y)° +5(1- y)+2=0
let p=1- y® p*=(1-y)*

3p?+5p+2=0

(3p+2)(p+1)=
3p+2=0or p+1=0

2 2

p:-—® 1- y:-—® y:§

3 3

or

p=-1®1- y=-1®
i
Thesolutionsetis%'%

X +8yx =0
8JX = -x

(8/%)"=(-xy
64x = X
0=x"- 64x

0=x(x- 64)

Xx=0 or x=64

Check

x=0:0+8/0=0
0=0

X =64 64+8J64=0

64+641 0

The solution set is{0}.
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Chapter 1

45.

47.

X+v¥x =20

let p=yJX ® p?=x
p’+p=20

p*+p-20=0

(p+5)(p- 4)=0

p+5=0 or p-4=0
p=-5®@ JXx=-5® x=25
or

p=4® Jx = 4® x =16

Check

X=25:25+y25 =20
254520

X =16:16 +4J16 =20
16+ 4 =20

The solution set is{16}.

- 2t" +1=0
Iet p=t1/4® p2 =t1/2

p=1® t''*=1® t =1

Check
t=1: 1*- 2(1)" %+ 1=0
1-2+1=0
0=0

The solution set is{1}.

Equations and Inequalities

46.

x+&:6
let p=JX ® p?=x

p’+p=6

p’+p-6=0

(p+ 3)(p- 2)=0

p+3=0 or p-2=0
p=-3® Jx=-3® x=9
or

p=2® Jx =2® x=4

Check
X=9:9+4J9=6
9131 6

x=4: 4+J4=6
4+ 2=6

The solution set is{ 4}.
Z'% 4t *+4=0

let p=z"*® p*=2'?

p’ - 4p+4=0

(p- 2)(p- 2)=0

p-2=0

p=2® 7/*= 20 z=16

Check

z=16: 18- 4(16)''*+4=0
4- 8 +40
0=0

The solution set is{16} .

132



Section 1.4 Radical Equations; Equations Quadratic in Form

49. 4x”-9x™ +4=0
1/4

let p=x""‘® p>=x"*

+ - +
4p?- 9p+4=00 p:9_J81 64 _ 9+ JI7

8 8
_ 9+ J +J17¢
® ® x= =
)( X = éT g
Check

@78 B ymdY B.ymd?
i e ‘?éT% W 5o 7O

%+ J176 o0 +V17 9

Ag8ﬂéTzO
4( )9g +4=0

4(9+‘/1_7)2 - 72(9+J1_7) +256=0
4(81+18J1_7 +17) - 72(9+J1_7) +256=0

324+ 72417 +68- 648- 72417 +256 = 0
0=0

®_ [i7¢ % 8 B yrdd

8 y) 8 ﬂg 8 2
Y

% 8 + 4=0® 4(81- 1817 +17)- 72(9- ¥i7)+256=0
ﬂ

X =

324- 72417 +68- 648+72\/1—7+256:O
0=0
- VT @ ¢ Lo Sl J‘?) B TS,

I+ 4= O ®64
64 @ y g

20

2
+

4

&I-I O:

4(9- J1—7)2- 72(9- \/1—7)+256:0 ® 0=0\ thesolution setis i é/_

y
b
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Chapter 1

50.

X]J2 _ 3X]J4 +
let p=x'"*® p

p°- 3p+2=0
(p- 2)(p- 9=0

2
2

Equations and Inequalities

51.

0
U2

P=2® ¥'*=2® x=16
or p=1® x''*=1® x=1

Check

x=16: 182~ 3(16)" +2=0

4- 6+2=0
0=0

x=1: ¥?- 301} *+2=0

1- 3+2=0
0=0
The solution set i

s{116 }.

5x*- 6=x
(J“ Ex2- 6)4:x4
5x%- 6=x"
0=x'- 5x?+6
let p=x*® p°=x*
0=p°-5p+6
(p- 3)(p-2)=0
p=3® x’=3® x=H/3
or p=2® X =2® X = +y2
Check
X = -J3: 45(-‘/:_3)2-6:-\/?3
4ﬁ5_ :_J?)’
P -3
x =v3: 45(J§)2-6:J§
Yi5-6=3
Jo=43
V3=43
X=-2: 45(-\/5)2-6=-\/§
460_ :_J—z
fit 2

x=v2: f5(V2) - 6=\
Ya=\2
V2 =42
Thesolutionsetis{ﬁ,ﬁ}.
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52.

53.

Section 1.4 Radical Equations; Equations Quadratic in Form

da-5¢ =x
(57)
4- 5x° =
0=x"+5x*- 4
let p=x*® p*=x*
0=p°+5p- 4
_-5+J25+16 _- 54441

2 2

-512\/Zl® N -512\/4_1

® x°=

but since - 5- \/4_1<0,

X=+]- 5'2‘,21 is undefined

x2+ 3x+ X% +3x =6
let p=v/x2+3x ® p?=x2+3x

pP°+p=6

p’+p- 6=0

(p+3)(p-2)=

p=-3 orp=2

® m:-Bwhichisimpossible

since the principal square root is aways

a non-negative number.

Check:

-5+J4_1
J4 59+‘/'5+ i i—'5+‘,4_1
J ae5+J—10 J-5+J_1
al4 - :i
Js 5(- 5+ J41) _5+
=+
33+J_1 +JI1
2
whichisonly truewhen x = 5+JT1
or
VX2+3x=2® x?+3x =4
® x?+3x-4=0
(x+4)(x-1) =0
Xx=-4 or x=1
Check
X =-4: (-4)° +3(-4)+y(-4)" +3(-4) =6

16- 12+/16- 12 =6

16- 12+v4 =6
6=6
)*+3)+ )+ =6
1+ 3++1+3=6
4+J4=6

6=6

The solution set is{- 4,3.
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Chapter 1 Equations and Inequalities

54. x%- 3x- Yx- 3x =2 1 z:L"‘Z
55 (X+1) X+1
let p:Jx2-3x® p? =x%- 3X ot b= 1 ® , &1 &
p*- p=2 P P "&+10
p*- p-2=0 p*=p+2
(p+1)(p-2)=0 p'- p-2=0
p=-1or p=2 (p+1(p-2)=0
p=-1® Jx?- 3x = -1 which isimpossible p=-1orp=2
since the principal square root is aways p=-1® xi+1: -1®1 =%-1® x=-2
a non-negative number. or
x L 2® 1 =2+ 2® 1
—_— = + X=-=
p=2® VX2 - 3x =2® Xx2- 3x=4 X+1 2
® x*- 3x- 4=0 .
(x- 4)(x+1) =0 Chec ) )
= = - =-2: = 2
Xx=4 or x=-1 X (_2+1)2 _2+1+
Check
1=-1+2
x=4: (4)*- 3(4)- J(4)*- 3(4) =2 1=1
16- 12- Y4 =2 (o 1.1 1,
4-2=2 2 ae_1+122 )
2=2 €275 2
, - 4=2+2
x=-1 (- {-9- (- - -9 =2 4=4
1+3-y4=2 S
4-2=2 Thesolutionsetis%-z-%.

The solution set is{- 14}.
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Section 1.4 Radical Equations; Equations Quadratic in Form

1 1
5+ —— =12
56. (X-l) X-1
1 ®e1 &
let p=—— ® p? =c——+
P x-1 P X-19 Check 1 1
P+ p=12 x=0: +——=1
P ©-1* 0-1
P +f' 12;0 . 1- 1112
+ - =
(p )(p ) x—ﬁ' 1 + 1 =12
p=-4or p=3 —3-831 & ﬂ 1—
1 €37 % 3
p:-4®—:-4 3 @
x-1 —
®1=-%+1® 4x =0 9*3=12
= - + =
X 12=12
® x=0 1 40
Th [ uti isl =V.
or e solution set is] 3%
1 _301=-8 30 x=2
x-1

57. 3x%- 7x*-6=0
let p=x"'® p°’=x?

3p2'7p'6:O CheCk i l
_ 3 &30 e 30
3p+2 -3=0 == - -7 == -f6=
(Pz)(p) x=-2i % os - Tg > 620
=-Z or =3 . .
P=r3 o P :-?9 7?30— 6=0
2 2 o1 9@ 39
p=-=® x'=-=® (x?)
3 3 f+1_4-6:o
e 20! 3 3
==+t ® X=-=- -
30 2 6-6=0
or 0=0
. D ]
_ 1 _ AN _1 :}- ?9 - aqg - 6=
p=3® x'=3® (x') =(3 ®x—§ x=3" &5 e 6=0
39)- 7(3)- 6=0
27- 21-6=0
6- 6=0
0=0 . )
|
The solution set is] - §—1§
1 23
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Chapter 1
58. 2x%-3x'-4=0
let p=x'® p°’=x?
2p?- 3p-4=0

_3t4/0+32_3:Va1
4 4
:3+JZ1® . 3+J41
4 4

1_3"2";+‘/4_1¢5l

L
3- Va1

4

® (x'l)'
or
® x'=

_3-Ja
4

13%‘/_1‘_51
® x=
4 g

® (x7)

— 4 .
3-‘/21'

-l

283 J_l 383 J_lﬂ

(o)

16
&(9- 6J4_1+41)

o

_Q?%'mg_4
& 4 5

4
3+ 41

3- W41

4

-4=0

8. 410

16)%
16

OR

4

5

4>

Q-H- o

Equations and Inequalities

Check
= 4 "
3+v41’
® 4 0° @® 4 0! 420
Tarymio Saryais T
3+4J41 0
2( ] L LTS,
16 4 g
L (9+ 6441 +41 6 O
el L. 2082 - o
gz 16 & 4 5 5

2(9+6J4_1+41)- 12(3+ J4_1)- 64=0

18+12J41 +82- 36-12J41-64=0
0=0

2(9- 6\/4_1+41)- 12(3- J4_1)- 64=0
18- 12441 +82- 36+12v/41- 64=0
0=0

4

i
Thesolutionsetis%

3-

)

06},

U_ — —:—:—}.<\—:—:—:—:—:C:
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Section 1.4
99.  2x*'% 5y - 3=0
let p=x'"*® p=x?'3
2p*- 5p- 3=0
(2p+2)(p- 3=
1
= - =3
p 5 orp
1 1
=-Z@® xB¥=-=2
P 2 2
® 10 1
® (x ”3)3 ¢ 55 ®x
or
p=3® X'*=3® (x*?)’=(3)’
® x =27

60. 3x*'°+5x*'% 2=0

let p=x*'® p= x‘”
3p°+5p°-2=0

(3p- J(p+2) =0 ®

T T

Radical Equations; Equations Quadratic in Form

Check

1 &102/3 &101/3
X=-=

s o5 X3
0 aelo

27 Bg - 3=0

The solution set is | 1 27%.
8

aé&/Z

S0 ()7 =g

1. 23
==@® X' °=
P 3 3

or

p=-2® x*'*=-2® (x
which is impossible

2/3)3’2=(_ 2)3/2

+
1

N
1

o

wlo wiuv
I
o

I
© N

ON ik ©lw
+

I
onN

jeg &'
The solution set is Ig—— }\;
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Chapter 1

$V 924_&—8
6l &v+lg vl
\Y; ey ¢
let p=— ® p? = -
P v+1 P gv+1;z;
v &, >
+18 v+1

ey & ey 0O
® gv : +28 =8
+19 vV +19

p°+2p=8

p* +2p-8=0

(p+4)(p- 2):0
p=-4or p=2

p=-4® L:-4
v+1

®v=-4v- 4® v:-g

or
p=2® —— =2
® v=2A/+2® v=-2

62. Sy 1o :65371? !

S 835
1=6(- )+7
1=1

Equations and Inequalities

260 o 80
@ff 50
® 0 a0
S50 &5
16- 8=8
8=8
2. g2 ¢, 22
L 2+10  (-2)+1
4+4=8
8=8 ] )
The solution set is i ﬁ,- 2u.
I 5 t\;

V= =8

p=-1®@ 2= -1@ y=-y+1® y=1
y-1 2

or

p=7® L =7@ y=7y- 7@ y=-
y-1 6

8360 (Som
&0 o

&l ¢ )L
S0 600
49=42+7
49=49 )
Thesolutions;etisll ,Zu.
| 6%

NI
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Section 1.4
63. x-4x"+2=0

let p=x"'""® p*=x?
P’ - 4p+2=0
4+ /16-8 4+ B
2 2
2 o2 aQH‘/goz
P P

éTéT

Radical Equations; Equations Quadratic in Form

Check

g & & g0
?J"r R+ J87 -4?+‘r—+2 0
> 5§ 2 5

16+8J§+8 3@,+J§0
£+2=0
4 8 2 g
4+ 248 +2- 2(4+J§)+2:o
4+28+2- 8-248+2=0
0=0

V8% &. J8F @& JBY
X‘gzzéza

0
4 +2=0
g 2 3
- + - 0]
16- 848 8_4g J§i+2:0
4 2 5

4- /g +2- 2(4- J8)+2=0

4- 208+2-8+248+2=0
0=0

The solution set is

. [58
;? Zﬁg? zﬁ_%®{1166034}.
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Chapter 1 Equations and Inequalities

64. X2/3 +4)(1j3 +2=0 Check
® o}
let p=xt/3 ¥ = 4+J§i
2 2 g
pr+4p+2=0 &#'3 s
-4+ f16-8 -4+ B 89@4+J§f+ 469?4+J§f+ 4220
2 2 2 gy 2 oy
:_4+‘/§®x”3:_4+‘/§ 864+‘/§('.jz 24+ 80
(%] %]
: 4+J§ w4+J_(f J_ 0
g g 6- 8 8+8: (4+J§)+2 0
4 %]
or
_4_‘/;3 v 4B 4- 28 +2+2[-4+8)+2=0
p= ® x*° =
2 4-2f8+2-8+248+2=0

% xXA. o =
(%]

Qs

E:

i
N
)
Q- Qs
+
N
I
o

S rQ, Wt

e

N

&
(SER e
Q.l..l.Qé

B
IN
)

=

B
i
@

_|! @]
N
o

6+8;/§+82+2(_4_ J§)+2:0
4+2J8+2+2(-4- \8)+2=0

4+248+2- 8-248+2=0
0=0
tae4+J§5394 J'0°’1“
Thesolutlonsetlsté gé

® {- 020, - 39.80}
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Section 1.4 Radical Equations; Equations Quadratic in Form

65. ﬁs 2J_50 ae3+J_5
x* +y3x%- 3=0 gé
let p=x2® p2:x4 é@' JIS+0+?3+J4_5+ 3= 0
p’+V3p- 3=0 & 2 vé 2 5
pz-J?%iJ3+12=-J§iJl_5 - J%5- 3+J_5
2 2 é > a =0
p:-—ﬁ;m 3- 320
0B [EE
or X = - -J§+J1_5.
p:-J§-Jl_5 2
2 @
A J§+J_5_ Jég J§+J1_ a0
® X —T® 8 8
L [RE i—e\/_3+\/1_; +J,—2F\/§+J—5 o
- 2 € 2 5 & P}
WhichisimpossiblesinceM<O 8- 2315 +159 aeﬁ( J3)+ + 3152 320
| L
Check %%- 2450 R3+ 40
_ 'J§+\/1_5: & 4 ;a% 2 5
2 ?9 J—o ae3+J_0 “o
e J§+J1_594 BB € 82 s
8 d 2 . V35 - 3+ VBB
aeJ§+Jr<f o J§+J_5° & 2 8
é— § 3-3=0
0=0

B 2J3J15 +159+€e\/§(- J§)+ V3/150
& 4 o g 2 z

a

3=C

The solution set is
f 2 ’ 2 b
® {1.04,- 1.04}
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Chapter 1

66. X4+\,-2X2-2=O
let p=x*® p?=x*

p +v2p- 2=0

J'2+J2+8

J'2+J_O
2

-J2 + Ji0
—_—R® X=
2 2

-J2+10
2

® x°’=

or
B0, 340
p=——— @ X =

-v2- V10

2

® X=+

which isimpossible since
Check

i

2

y J§+J1_o94 ATk
¢ e
ae‘/§+J1_°2 ae‘/§+\/_0°
éi A
2J'J_0+100 \/_( ‘/5) ‘/5‘/_00
4 gg 2 ﬂ

2- 2@0 &2+v209
2

X =

N

7—83 DD,

= 2=0
o]

4 8
\/_ §2+J§)Q_ .
2 8 2 g

- J20 - 2+‘/_0o

2 &

2=0

mmogs mnﬁogg D

oOnN
n '
onN
1
o

_ . [2+410

-J2- J10
2

-2=0

<0

2=0

Equations and Inequalities

& J§+J_O_

¢ JEG-’ 2+ 10 <

aegﬁwroz ﬁg‘rmroe -

2. 2J'J_0+100 N2(-¥2) + V24102

é @ g 2 5
o & o}
2. 2/200, ®2+ V200
4 z S 2 g
00 e o
‘,_z & 2+@i— 2=0

&

%-

& 2 éf% 2 g
?@2+\/_0920
@

2-
0=

2=0
0

The solution set is

t [J2+di0 [J2+d10F
;J 2 J 2 3{)
® {0.94,- 0.94}
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Section 1.4
67. n(l+t)’=m +1+t

let p=1+t® p’=(1+1)°
np’=n+p® np’- p-n =0

IO:1¢J1+4n2
21
2
®1+tzli 1+4n
+ i+ 4n?
® t= -1+ 2V AT
21
__1+1i\ﬁ+4n2
21
Check
1+ W1+ 42
= -1+ —— .
2n
nai+‘/1+ 42 8 - 1+ 1+ 4n?
§ on 2n
} +2J1+4n2+1+4n29=n+1+\’1+4n2
4n? P 2n
2+2Jl+4n2+4n2:2n2+1+‘/1+4n2
4t 21
1+‘E+4n2+2n2:2n2+1+‘/1+4n2
2n 21
0=0

68. m(l+r)?=2+m(1+r)

let p=1+r® p?=(1+ r)2
np?=2+ap® np’ - ap- 2=0U
T
y®
A LU L 1
2n b

Radical Equations; Equations Quadratic in Form

1- Jl+4n2
t=-1+ —:
271
. 4n292 1- W1+ 4n2
ngf—" = +
2n & 2n

F- ofivan’ 414 4n29_n+1- Vi+dr
g 4g? P 2n
2- 2W1+4n® +4n® _2n°+1- J1+4n®

4n 2n
1- Y1+ 4n? +212 22 +1- Y1+ 4x?

271 2n

%]

0=0

The solution set is

} . 1+ 1+ 4n2 L J1+4n21;
21 ’

.I.- + y "
) 21 b
® {0.17,- 1.85}
p:ni\/n2+8n®1+r:n:i\/n2+8n
271 271

2
r=-1+ni nt°+ 8r

2n
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Chapter 1

Check

n+yn? +8n
=1+ 22V TOT
21
n+Jn + 81 Cf L +Jn? +8n

=2+mn
2313 Q 21
ng?cz+ ot 2+ 8+ 2+ 8 o

& 4o’ 2
CENN
=Gl T MY T
éﬂ 2n g
2n2+27n/n:2+8n + 8t :2+n+\/n2+8n
4xt 2
n+ o’ +8n +4:4+n:+Jn2+8n
2 2

0=0

69. k’- k=12® k*- k- 12=0
(k- 4)(k+3)=0

k=4 or k=-3
® x+3:4
X-3
® X+ 3=4x-12® x =15
or
ﬂa:-s
X-3
3
® X+3=-3x+9® x=§

and since neither of these x values causes
a denominator to equal zero, the solution

setisig’,lsu.
12 t\;

Equations and Inequalities

m- W2+ 8

21

r=-1+
n—\/n2+8n9
nf———" =2+ ————"
§ 2n P g 2n @
®
it

: 2. 2wl + 8 + 72 +8n ?

4y ?

;l
N
+

2n’ - 2n\/n2+8n +8n —o Jrc +8
4t

n-Jn?+8u +4 4+n- Jn? +8n

2 2
0=0
The solution set is
; - = 3
.{_1+n+‘/n +8n’_1+n- T +8n§
f 21 2n b
®{0.44,-1.44}

70. k*- %k=28® k*- 3k- 28=0

(k+4)(k-7)=
k=-4 or k=7
® X_+3:_4
X-4
® X+3=-4x+16® x:%a
or
x+3:7
X-4

® X+ 3=7x-28® x:%l

and since neither of these x values causes a denominator to

equal zero, the solution setis %Eﬂ ilg
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71.

72.

73.

74.

Section 1.4 Radical Equations; Equations Quadratic in Form

Graph the equations and to find the x-coordinate of the points of intersection:
5

Inkersgckion

0':-::225.5'122'1 LY =Y 1 300
0
The distance to the water's surface is approximately 229.94 feet.

Answers will vary, one exampleis Wx +1 = -1

Answerswill vary, one exampleis x - vx-2=0

The step that leads to the possibility of extraneous solutions is the step in which each
side of the equation is raised to whatever power is needed to remove the radical. In
particular, raising both side of an equation to an even power has the potential of
introducing a negative value that does not occur in the original equation.

This possibility does not arise when solving linear or quadratic equations because
these equation can be solved by using basic arithmetic and / or factoring, which will not
introduce extra negative values.
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