
3.07 Radica1 Equations 

When solving equations involving radicals, it will be 

necessary to ::iquare 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. 

equation X = 3 • Now, 

Consider, for example, the very simple 

square both sides to get X2 
= 9 . The 

resulting equation, X2=9, has two solutions: X=3 and X=-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. Neyer square term by 

term. Consider: 5 = 2 + 3 

Square both sides: 52 = (2 + 3) 2 , !lQ.t 52 
= 

22 + 32

25 = 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 iso1ate 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: 

..;2x + 3 = s 

( \[2x+3) ~ (?) 2-

2-x:.+ 3 -=- 2S-

2X = 22. 

EXERCISES. 

~ 
v22.+3 - s

vzs= =- S-- v 

Solve for X: 

1. ..;x + 2 = 3 2. ..;x - 2 = 3 

3--- 4--
5. Jx + 3 = 3 4. ..;x + 3 = 3 
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..;2x + 3 = s 

(rz= ~1'-3 ): (s-) 3 

2-x.+3 -=- t .2.S-

2 X =- 122. 

;;(=-6/ 

~ ( b,?t'-6 ~ . !) 
{u22 +3 - s

~l~s- - s- .,.......... 
3. ..;x - 3 = s 

4---
6. -..;x + 3 = 2 



5---
7. JX + 3 = 2 a . ..;x+ 3 = -2 

3~-
9. ..jx + 3 = -2 

10 . ..;2x + 3 = s 11. 
3,.,,. __ 

:.;2x + 3 = s 12. ..jsx + 4 = 7 

4--~ 
13. -..;1 ox + 1 = 2 

3---
14 . ..;sx + 7 = -2 15 • ../4X + 8 = -2 

16. ..;sx + 1 - 9 = o 1 7 • J3X + 1 - 8 = 2 
Get radical term isolated 
on left side of equation . 

..;sx + 1 = 9 

Now square both sides & solve: 
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EXAMPLE 3. 

2 Jx + 3 - s = 2 
-f-S- +S-

1e. 3 .jx - 2 + 2 = 7 

( 2 v~-t-3) ~(7) 2-

4{-x.+-3) = 41 
4X:+{2. =- 41 

4-x. =- 37 CA= 2/f +1 -s-';:2 

~ 2J~7:.12_s-~2 

EXAMPLE 4 7-~4-f - s- =- 2.. 
7 7-s-:;;..2.v 

3--~ 
2 JX - 2 + 3 = 7 

3--
19. · 2 .jx - 2 + 7 = 3 

.2 ~K-2 = 4-
2- 2... 

(?! Y--2 )~ &-) 3 

ll-2 = ~ 
<EJi) 

Ch : ~I' 6·PJ1~ f) 
2 f 1a-2. + 3 ::.. 7 

2 ~2. + 3 :::. 7 i.-/' 
EXAMPLE 5 

Jx 2 - 3X + 18 =. X + 2 20. Jx 2 - 3X + 7 = 2 - X 

&x2c..:n1.+1fi)~ (x+~2.. 

';/_3x+t8 ~...,,~4x+4 7*L. +3x. -4- h2-T;_]X -4 

14 = 7X 

<ED 
Ch: V 4--6+ l'f? -=- 2 + 2... 

'VI~ =- 4- v 
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EXAMPLE 6 

.;x + 3 = x - 3 21. .;x + 6 = x + 4 

f K+3) :- &'-3) 2-

x· -f- J :::: X 2_ <:; X. + tJ 
>< 3 -x -3 

O=X. 2-7X+~ _ 

o-= (x-~){x-1) 
-~--M 

C.ti:: -(?;+3 =(,-3 ~= 1-3 «:;- '3 V -« = - 2. NcJ / 

22. Jx 2 - 3X + 7 = X - 2 23. ,/6 - X = X - 4 

2 4 • ,/2 X + 15 = 2 X + 3 25. ,!2X + 3 = 2X - 3 

293 



1 1 
26. .j3X + 1 ;;: -X + 1 27. .jx + 3 = -X + 1 

2 3 

2 .j3X + 1 = X+2 

4(3X + 1) = (X + 2)2 

When there are two or more radicals in one equation, it will be 
necessary to isolate one of the radicals, square both sides of the 
equation, isolate the other radical, and square both sides again. 

EXAMPLE 7. 

/x + 2 64 = IX + 12 2a. /x + 33 = IX + 3 

~)l +2~)~ {fx + 12.)-;_ 

?! + 2-64 ::. X -I- 2. 4 {x. +- I -4 4-
- X'. -144 -x. . - 144-

/2.0 -::- 24-vx 
s- =- vx 

c_s-J J. ~(rx) >-

CS-~ x:;J 
a..= 6~ -:; r~ + ,2. 

17 = S-+- l:l.- v""' 
29. /x + 7 = 7 - fx 30. /x + 24 = fx + 2 
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31. Jx + 7 - {x = 7 32. .jx + 40 - {x = 4 

34. 

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

Jx + 7 = 7 + ..;x 

EXAMPLE 8 (Watch out for quadratics!!) 

33. .;sx + 1 = .px + 1 
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36. ./3X + 1 + {[x = 1 37. Jx + 4 = {3x - 2 

x2 - ax = o 

38. /5X + 4 - {x = 4 39. /5 - X = /X + 20 - 1 

X2 + 1 SX + 4 4 = 0 
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EXTRA CHALLENGE: 

40. J2X + 20 = Jl - 6X - 5 41. J2x + 10 = -.;12 - ax - 1 

16X2 + 12 6X - 16 = 0 1oox2 - 2ex - 39 = o 

4 2 • Jsx + 1 + Jx + 2 = 3 43. J4X + 5 - J3X - 6 = 2 

4X2 - 29X + 7 = 0 X2 - 34X + 145 = 0 
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ANSWERS 3.07 

p. 290-297: 

1. 7; 2. 11; 3. 28 ; 4. 24 ; 5. 78 6 . 13 ; 7. 29; 
8. No Solut ion ; 9. - 11 ; 10. 11; 11. 61 ; 12. 9; 13 . 3/2; 
14. - 3 ; 15 . No Solution ; 16. 16 ; 17 . 33 ; 18. 43/9; 19. -6; 
20. -3 ; 21. - 2 (reject - 5) ; 22. No Soluti on ( reject - 3) ; 
23. 5 (re ject 2) ; 24 . 1/2 (reject - 3); 25. 3 ( r e j ect 1/2) ; 
26. 0,8 ; 27. 6,-3; 28. 1 6 ; 29 . 9 ; 30. 25; 31. No Sol ution 
(reject 9) ; 32 . 9 ; 33. 0,3; 34. 4 ( r eject 1) ; 35 . No solution 
(reject 0 , 8); 36. 0 ( re ject 8) ; 37. 12 (reject O); 38 . 9 
(re j ect l ); 39 . -4 ( r eject - 11) ; 40. - 8 (reject 1 /8) ; 
41. -1/2 (reject 39/50) ; 42. 1/4 (reject 7) ; 43 . 5 ,2 9 . 
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