Math 20-1 B ey B

—5. adical Cquations

Extraneous Roots — A solution to an equation that appears to be correct, but when we attempt to verify
it, we discover that it does not work.

To identify whether a root is extraneous, substitute the value into the original equation. Raising both
sides of an equation to an even exponent may introduce an extraneous root.

When determining restrictions on the values for variables, remember:

e Denominators cannot be equal to zero.
e For radicals to be real numbers, radicands (the number under the root) must be non-negative if
the index is an even number.

Q1: Consider the equations f(x) = x + 2 and g(x) = Vvx + 2.
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Q2: Consider the radical equation Vx + 5 = x + 3 as a system of equations. We can approach the
question by graphing f(x) = Vx + 5 and g(x) = x + 3, and look for the solutions to the system.

Create a table of values using your Graphing Calculator.
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Teacher Note: Introduce “L62 — Tool — Math 30-1 Radicals Preview” Excel sheet to demonstrate shapes
of Radical Functions.
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Q3: Solve the radical equation vVx + 5 = x + 3 and verify your solution(s).

x+5 = (x+3)*
X¥5 - Cx+3Xx+'5)

x+5 = x* +6x+9
-% -5 -x =S

0= x? + Sxay

O: (xﬂ)(xm)

N
XxH=0 X+4=6
X= = x= =Y
Vares' s e V45 =443
\ﬁ—l =2 \/_]—' = -
\/eg?] /\/’qu. Vog”’l\l’c (oot oolj_
X=-

Q4: Solve the radical equation vV—2x + 13 = x + 1 and verify your solution(s).

V-2xn> = x#]
~-2xr13 = Cx+|)2
- 2% +13 = (><+\)(x+\)
~2X +13 = 2, D0

t2x 13 +2x -3
0 = xHYx ~\2
O = (x+6)(x-2)
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Q5: Solve the radical equation v2x + 5 = x + 3 and verify your solution(s).

2xv5 = (x43)?
2%+5 = CK+3Y)(+'6\
2x+5 = x2+bx+9
2% -5 X -5

0 = x2+dx +Y4

O = (x+ D0
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\/2(‘2) +5 = (-2.') 43
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Q6: Solve the radical equation V4x — 5 = 2x — 2 and verify your solution(s).
2
tx-5 = (2x-2)

Yx-5 = (2x-2)(2x-2)

“/X‘S z “/K2-87<+"{
e +5 -Yx +S

O - Yx*-~12x +9
O - (2x-3)(7x~°>)

4 \
2x-3 <0 X=15
% = 3/2
X~ (.8

JH(I5) -5 = 2(15) -2
J6-5 =3
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Q7: Solve the radical equation vV2x + 5 = 2x + 3 and verify your solution(s).

2x+5= (2x+3)(2%+3)
2x+5 7 Yx%s12x + 9

-2« ~5 -2 -§ .
B +
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0= Zx?+5x 42
0=25% t[x+4y 42

O= (2x?+]x) + ({x+7)
O - ><(2X+l)+2(2x+|)
O= (2¢+)(x+2)

S
X=3 X=-2.
VZ(-i)+5 =2('f) +3 \/m = 2(-2)+3
Vo145 7= 103 V45" = -qs3
V7 =2 Vil =~
ep! o Moge. Positive oots o0l

Q8: Solve the radical equation v15x — 1 = 3x + 1 and verify your solution(s).

/5x~} = (3)(-)—[)2
Bx~] = (3x+lX3x-H)
I5x=~1 = Gx? +6x +\
-15 _
15% +1 - i ISx a6
O-9"-qQx+2 O+0=.9
Oxd =19
O=Gx?*-3x-6x+2
O - (67,(7-3,(> + (—6x 1—2)
0= (%) -2(3x-1)
0 = (3x-) 2x-2 )
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Q9: Solve the radical equation Vx2 — 5x = 2x + 2 and verify your solution(s).

¥*5x = (Qxr2)(2xs2)
x2-5x = Yx? 18 +Y

-x? +5y¢ -x? 4_5)(
{4
O 3x2 +13x¢ +y E+C§2‘: 3
O = 3x™+ Ix +12x +4 F=q:n2
O-= (312+(x) + (/2><4—"()
0= x (3""") 1 (3x+)
0= (37(+(X)(+"{>
4 N
X= ‘ﬁ Xz -y
JG4)%-5(-3) - 2(-4)+ (H)*-5(-a)" , 2 () +2
\/‘Jl- % = -% +2 \/)g +20 s "8 +2
NS V36 = -
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Q10: Solve the radical equation Vx2 — 16x = 2x + 3 and verify your solution(s).
x2-lbx= (2x33)"
x®~J8x = (2x43)(7x+3)
x*-lbx = Yxty 12+

~)< “aibx —~©2
X Hbx rl 423
0= 3% o84 +2 O+0> 28
AxAq = 27

07 3,24/x+23x49

0« (32 +(23sa)
0= x(3xr) +4(3x+1)
0= Ox+)(x +9)
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Q11: Solve the radical equation —8 + v/5x — 5 = —3 and verify your solution(s).
+8 +8

V-5 =5
5x-5 = (5)*

5x-5 = 25
+5 +S

~83J506) 5" = -3
~8+V30 5" = -3
~6+JV257: 3
~8+5 = -3

-3 = -3

%= ¢

Q12: Solve the radical equation —10vx — 10 = —60 and verify your solution(s).
2(+06) 2(-10)
Vx-16 = 4
x-10 = (6)*

X-10 = 36
+1 O HO

x = Y€

-loV46-10" = -60

~1oV36" = -60
-10(8) = -6o
40 = -60
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- Q13: Solve the radical equation v5x — 9 — 3 = +/x + 4 — 2 and verify your solution(s).
+3 +3

VB%a ' = Jxrl 4

5x-a = (l/)(:l-'*-))?

5¢-9 = (\/)7;—4—' +))(./x—o-'-f_' +)
5x-%= (xs4) +2 N

5%-9 = x+5 s2/0q

“X-5 X -g§

Yx-11 = 2/x3q’
22 T 22

2x-F = VxH

(Zx-3) %= x4
(2x-3Y2x-7F) = x+Y

- g = X+
it - 43”10
20 -4

Hyt -29x #5270 O+6 = -29

Yx? -20x - 345 =D Ax0 = 180
(he®-20¢) + (9% +45) =0
tx(t-5) -4 (x-5) =0
(x-5)(4x-a) = 0
N
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5’ = -
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