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When solving equations involving radicals, it will be
necessary to square or cube both sides or to raise both sides of an
equation to some power. However, it must be noted that the process
of raising both sides of an equation to an even power, especially
squaring both sides, does not guarantee equivalent equations. This
means that the solutions of the resulting equation may not work in

the original equation. Consider, for example, the very simple
equation X = 3 . Now, square both sides to get X®* = 9 . The
resulting equation, X?=9, has two solutions: X=3 and =-3.

However) X=-3 does not work in the original equation. Solutions
like X=-3 that satisfy the resulting equation but do not work in
the original equation are called extraneous roots, or extraneous
(extra) solutions, and they must be rejected.

Another word of caution, if you square both sides of an
equation, be sure to square the entire side. Never square term by
term. Consider: 5=2+ 3
Square both sides: 52 = (2 + 3)?, not 5%

25

2% + 32
4 + 9 WRONG!!
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To "undo" a square root, you must square both sides of the
equation. To "undo" a cube root, you must cube both sides of the
equation. To "undo" a fourth root, you must raise both sides to
the fourth power, and so on. If there are other terms involved in
the equation, before squaring both sides, it is an important first
step to isolate the radical term on one side of the equation. This
is demonstrated in the examples that follow.

EXAMPLE 1. Solve for X: EXAMPLE 2. Solve for X:
2 + 3 =5 i:
. 2
(»/:x-»a) =g* @‘u-:— j:
‘ZRQPS = 25 ¥4 3=
2X =22 22X = lz?.

9 Cx=elD
:\[ = g .
A h: Praas =

I e -
EXERCISES. Solve for X: Jig =6
1. 2 —3=5 2 42 _3=5
3 X ¥3=-5 4 VZX 73 = -5
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7. SXFIT -9 =0 8. V3X+IT-8=2
Get radical term isolated
on left_side of equation.

5X+1 =9
Now square both sides & solve:

,EXAMV_PLEIB‘".
2/KF3 -5 =2 9. 3/X-Z2+2=7
C2yx+3 = 7
S
2-
»CZ\IX«&*Q =7

4()‘(.-0—3\ = 49
4xX+12 = 49
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10. 2YX=2+7 =3

2YX =2 +3=7
2wz = 4,23
() 2
®-2 =%
Che ;;\/—'4.3 7

2:2 4+ 2327V

EXAMPLE 5

(\/X2 = 3X + 18) (X ' 2\ 11. yX*-3X+7=2-X

76—»3144»18 )(+4){_~+4-
R ~7% = -14

Ch: V4-crg = 2+2

e =4 v

. EXAMPLE 6
IF3 =X -3
)
K3 = x-ex-m

O= X%+ 6
*(x-&\(xﬂ}
% Ee.tefi

Ch:x=6  ChE x>
Vo3 =6-3 Y#3=1-3

NG =3 v VTAZF& 141

12, /X +6=X+4



13. J2X +15 =2X + 3 14. /22X +3 =2X -3

15. m=%X+l

16. (X +3=21X+1

w|r

EXAMPLE 7.
vyX + 264 = JX + 12

17. X +33 =yX +3
A 2_ :-‘
(@ ﬁM}é’.ﬁ? * r:,)
%t 26h = 2+ 240K + 144

120 = 24\
W 24
s = \f)?.
"o
57 (%)

chs \asroeh = (38 + 12
Vigg = ¥+ /2
17 = &+i2 v 142



18. X+ 7 +yX =7 19, VX +40 - yX =4

(You must first isolate one of the radical terms!)

JXF7 =7 -JX
EXAMPLE 8
X T T =y +3 20. JSX T =3 +1

(e )

3X+1= %+ oUx + 9

2X-g = 6 Ch: x-/c;
x—4 =3VX VG =\ig +3 v
(-4 = gvR)

X=gx+16 = 9% ﬂ__\/.-*%

X Ix+ 16 =0 (
=1 X—N=0 No!

BX =4 - yX = 2 22. X -3KFT-=1
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23. XTI +y2K =1 24, X ¥4 =y3K-2

25. (5X+4-yK=4 26. 5 -X=yX+20-1
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27. J2X +20 =1 -6X -5 28. 2X + 20 =5 - y1T - 6X

16X2 + 126X - 16 = 0 16X> + 126X - 16 = 0
29. ViIX +7 - 2K +3 =1 30. V2K +10=yI2 -8X -1

100X? - 28X - 39 = 0
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31, SSX+ 1 +yX+2=3 32, JAX +5 -/3X -6 =2

[
o

4X2 - 29X + 7 =0 X% - 34X + 145

]
w

2X -7

33. 2/3XF2-3yX=2 34. 2 yX -
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35. V7 X +4 =,/2X +3 + 2 36. yiX+ 4 =2 -,/2X +3

25%X* - 62X - 39 =

0
(25 ) X ) =0
E.C.
37-7.3\/2—X_T§-2,/7_—_X=3 38. Does V5 +2/6 =2 + 3 4

[To verify this equation,
sguare both sides, which is
legitimate for positive
numbers. ]

121X%X* + 124X - 236 = 0
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ANSWERS 1.09
p. 139-147:
1. 14; 2. 314; 3. No solutior; 4. -64; S. ~12 6. B> solution.
7. 16; 8. 33; 9. 43/9%; 10. -&; 11. =3; 12. =2 [xeject =5):
13. 1/2 {roject -3}; 14. 3 (reject 1/2}; 15. 0,8; 16. 6,-3;
17. 16; 18. 9; 19, 9; 20. 0,3; 22. 4 (reject 11; 22. No soluytion
(reject 0,8): 23, 0 {reject §):; 24. 12 (reject 0):

25. 9 (zeject 1); 26. -4 {reject -11); 27. -8 (reject 1/8);
28. 1/8 {rcject -8); 29. 1/2, =3/2; 30. -1/2 (reject 39/50};
31. 1/4 (reject 7):; 32. 5,29: 33. 4; 34. 16,4:
3s. 3 {reject -13/2%): 36. -13/2$ {reject 3):
37. 118/121 (reject -2); 38. Yes.





