2GRN Solve a radical equation

Solve {2x+7 =3.

J2x+7 =3

(V2x+7 )? =3

2x+7 =27
2x =20
x =10

Solve Radical Equations

Write original equation.

Cube each side to eliminate the radical.
Simplify.

Subtract 7 from each side.

Divide each side by 2.
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/4 E . Solve Radical Equations

VUSSP Solve a radical equation

CHECK

Check x =10 in the original equation.

\3/2(1O)+7 3 Substitute 10 for x.
V27 £ 3 Simplify.
3 = 37 Solution checks.
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Solve Radical Equations

CELINGEGNHY for Example 1

Solve equation. Check your solution.

1. Wx-9=-1

Wx—9=-1 Write original equation.
3 x =8 Add 9 to each side.
(3\/; 33 =(8)3 Use each side to eliminate the radical.
x=3512
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Solve Radical Equations

\ GUIDED PRACTICE JRUaROiy S

Solve equation. Check your solution.

2. (Nx+25)=4

(NVx+25)=4 Write original equation.
(\/x+25 )2 =42 Square each side to eliminate the radical.

x+25=16 Simplify.

x =-9 Subtract 25 from each side.
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Solve Radical Equations

_GUIDED PRACTICE Eeud@deinlill

Solve equation. Check your solution.

3. 2Wx-3)=4

23Nx-3)=4 Write original equation.
Wx—3=2 Divided 2 from each side.
CNx—-3)3=23 Cube each side to eliminate the radical.
x—3=8 Simplify.
x =11 Add 3 to each side.
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SYNUI"F) Solve a radical equation given a function

Wind Velocity

In a hurricane, the mean
sustained wind velocity v (in
meters per second) is given by

v(p) = 6.341013 — p

where p is the air pressure (in
millibars) at the center of the
hurricane. Estimate the air
pressure at the center of a
hurricane when the mean
sustained wind velocity is 54.5
meters per second.
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Solve Radical Equations

v ARRDI = o
2%\ 4 8=0Y Solve a radical equation given a function

SOLUTION
v(p) = 6.3y1013 —p Write given function.
54.5=6.3V1013 - p Substitute 54.5 for v(p).
8.65 =\V1013 —p Divide each side by 6.3.
(8.65)2 = [\/1013 —p f Square each side.
74.8 =1013 —p Simplify.
938.2=—p Subtract 1013 from each side.
—938.2 =—p Divide each side by 1.
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o o o S.olve Radical Equations
@ Solve a radical equation given a function

ANSWER

The air pressure at the center of the hurricane
is about 938 millibars.
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- G U I D E D P RACTI C E ‘_,_J: fOl’ Example 2 Solve Radical Equations

4. What If? Use the function in Example 2 to
estimate the air pressure at the center of a
hurricane when the mean sustained wind
velocity is 48.3 meters per second.

SOLUTION

v(p) =6.341013 —p Write given function.

48.3 =6.3V1013 —p  Substitute 48.3 for v(p).

7.67 =\1013 —p Divide each side by 6.3.

2
(7.67)? = [\/1013 —p} Square each side.
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G U I D E D P RACTI C E ‘ for Example 2 Solve Radical Equations

59 =1013-p Simplify.
954 =-p Subtract 1013 from each side.
954 =p Divide each side by 1.
ANSWER

The air pressure at the center of the hurricane is about
954 mille bars.
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Solve Radical Equations

——
2.0\ MM Standardized Test Practice

What are the solutions of the equation 4x*® = 362

(A =3 B) =6 © =21 D =27
SOLUTION
4x%3 =36 Write original equation.
x*?=9 Divide each side by 4.
(x2/3)32 = Q372 Raise each side to the power%.
x==x27 Simplify.
ANSWER

The correct answeris D. @A B © @
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Solve Radical Equations

L GUULRNY  Solve an equation with a rational exponent

Solve (x +2)¥*-1=17.

X+ —1= rite original equation.
Y| =7 Write oriqinal y
(x +2)¥4 =8 Add 1 to each side.
4/3 A
[(x - 2)3/4} =8 43 Raise each side to the power =..
x+2= (8134 Apply properties of exponents.
x+2=2% Simplify.
x+2=16 Simplify.
x=14 Subtract 2 from each side.

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



= ° R Solve Radical Equations
m Solve an equation with a rational exponent

ANSWER

The solution is 14. Check this in the original equation.
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Solve Radical Equations

(c]V]]o] ol v:Nex ) (o309 for Examples 3 and 4

Solve the equation. Check your solution.
5. 3x¥2=375

3x%?% =375 Write original equation.
x? =125 Divide each side by 3.

2
(x3%)23 = (125)%3 Raise each side to the power 3

x=25 Simplify.
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Solve Radical Equations

CVDEDYTING[F) for Examples 3 and 4

Solve the equation. Check your solution.

6. 2x*=-16
234 = _16 Write original equation.
x4 =8 Divide each side by 2.
: : 4
(34413 = 413 Raise each side to the power 3"

x = (813)*  Apply properties of exponent.

=16 Simplify.
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I7 G U I D E D P RACTI C E for EXampleS 3 and 4 Solve Radical Equations

Solve the equation. Check your solution.

- %xus )
2 5="9 Write original equation.
x15=13 Divide each side by —2/3.
(x5 )3= 35 Raise each side to the power 5.
x =243 Simplify.

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



Solve Radical Equations

Qeillln]= R Na) (o1 9 for Examples 3 and 4

Solve the equation. Check your solution.
8. (x+3)?2=32

(x+3)32=32 Write original equation.
[(x+ 3)2])%5 = 3225 Raise each side to the power 2/5.
x + 3= (32.L )2 Apply properties of exponent.
5

x+3=4 Simplify.

S
[
[

Simplify.
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Solve Radical Equations

(c]V]]o] ol v:Nex ) (o309 for Examples 3 and 4

Solve the equation. Check your solution.

9. (x— 5% =81

(x —5)*3 =81 Write original equation.

[(x — 5)*3]34 = (81)34 Raise each side to the power 3/4.
x—5= (8143 Apply properties of exponent.
x—5=4+33 Simplify.

x—5==£27 Simplify.

x—5=27orx—-5=27 Let (x — 5) equal 27 and -27.

x=320rx=-22 Subtract 5 from both sides of
each equation.
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Solve Radical Equations

(c]V]]o] ol v:Nex ) (o309 for Examples 3 and 4

Solve the equation. Check your solution.
10. (x+2)*3+3=7

(x+2)3+3=7 Write original equation.
(x +2)3 =4 Subtract each side by 3.
[(x + 2)23]3/2 = 432 Raise each side to the power 3/2.
X+ 2= (412)3 Apply properties of exponent.
x+2=8orx+2=-8 Simplify.

x =—100or6  Simplify.

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



Solve Radical Equations

L% UULESY  Solve an equation with an extraneous solution

Solve x+1=+7x+15.

x+1=vT7x+15 Write original equation.

(x+1)"=R7x+15) Square each side.

X+2x+1=7x+ 15 Expand left side and simplify
right side.
x> =5x-14=0 Write in standard form.
x—7x+2)=0 Factor.

x—7=0 or x+2=0 Zero-product property

x=7 or x=-2 Solve for x.
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. . Solve RadicaI. Equations
@ Solve an equation with an extraneous solution

CHECK 1
Check x =7 in the Check x =-2 in the
original equation. original equation.
x+1=vTx+15 x+1=vTx+15
7+1 N7 + 15 2+1=\7(2)+15
8 =64 1241
g§=8 v -1 #1

ANSWER The only solution is 7.
(The apparent solution 22 is extraneous.)
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Solve Radical Equations

Vv ARDI E o
% U48=NY  Solve an equation with two radicals

Solve Vx+2+1=v3 —x.

SOLUTION

METHOD 1 Solve using algebra.

Vx+2+1=N3—x Write original equation.
2 2

{\/m n ﬂ :[\/ﬂJ Square each side.

x+2+2Vx+2+1 =3 —x Expand left side and simplify
right side.

2Nx+2 =-2x Isolate radical expression.
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Solve Radical Equations

L GU LSRR  Solve an equation with two radicals

x+2 =—x Divide each side by 2.
2
[\/x + 2} = (—x)’ Square each side again.
x+2 =x? Simplify.
0=x*-—x-2 Write in standard form.
0 =(x—-2)x+1) Factor.
x—2=0 or x+1=0 Zero-product property.
x=2 or x=-1 Solve for x.

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



Solve Radical Equations

DG I48RY Solve an equation with two radicals

Check x =2 in the Check x=-1 in the
original equation. original equation.
x+2+1 =N3-x Vx+2+1 =N3—x
V2 +2+1=V3-2 VT2 +1=V3 - ()
Va4 +1=4T JT+1243
3 #-1 2=2V
ANSWER

The only solution is —1.
(The apparent solution 2 is extraneous.)
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Solve Radical Equations

NN Solve an equation with two radicals

METHOD 2

Use: a graph to solve the equation. Use a graphing

calculator to graphy, = [, ,» +1and y, = /3 _ . Then
find the intersection points of the two graphs by using
the intersect feature. You will find that the only point of
intersection is (21, 2). Therefore, 21 is the only solution

of the equation

x+2 +1 =\/3—x ' :

Intersection
X==1 ¥=2

ke 4
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Solve Radical Equations

welllp] SRV g (e for Examples S and 6

Solve the equation Check for extraneous solutions
11. x —

x2—x + 1 _ 1 X Expand left side and simplify
4 4 right side.
> 5 1
xX2—Lx +— =
A
4x2-5x+1=0 Write in standard form.

(4x—1)(x-1)=0 Factor.
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- GUIDED PRACTICE ‘_.!,.-' fOl’ Examples 5 and 6 Solve Radical Equations

4x—1=0 or x—1=0 Zero-product property.

x=i or x =1
4

Check x=1 in the
original equation.

1 1

X 2— Z'x

- L2 1
> T\t
121
oy
1 _ 1
2" 2

Solve for x.

Check x = 7{ in the
original equation.

S
|
\

-lk"—‘

|-

e

|®
N <

TaH ﬁ
-Mv—*

The only solution is 1 (the apparent solution 1/4 is

extraneous)
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Solve Radical Equations

Qelblin]op R VN3 [eiy for Examples S and 6

Solve the equation. Check for extraneous solutions
12. /10x+9=x+3

10x+9=x+3 Write original equation.

2
(Jle + 9):? (x+ 3)? Square each side.

Expand right side and simplif
10x +9 = x>+ 6x +9 Ieffside. ° P

x2—4x =0 Write in standard form.

x(x—4) =0 Factor.

(x—4) =0or x=0 Zero-product property.
x=40r x=(0 Solve forx.
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- GUIDED PRACTICE ‘_._’,f for Examples 5 and 6 Solve Radical Equations

Check x =4 in the

original equation.

J10x+9=x+3
J10x4+924+3
J40+927
4927
7=17

The solution are 4 and 0.

Check x=0in the
original equation.

J10x+9=x+3
J10x0+920+3

(92 3

3=3
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Solve Radical Equations

welllp] SRV g (e for Examples S and 6

Solve the equation. Check for extraneous solutions

13../2x+5 =[x +7

J2x +5 = Jx + 7 Write original equation.
5 2
(/2)6 +5 )= ( x4+ 7 ) Square each side.
2x+5=x+7 Simplify both the sides.
x =2 =0 Simplify.

x=2 Simplify.
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Solve Radical Equations

Qeltip] SR VNa (6389 for Examples S and 6

Check x = 2 in the original equation

The solution is 2.
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Solve Radical Equations

Qeltip] SR VNa (6389 for Examples S and 6

Solve the equation. Check for extraneous solutions

14-\/x+6—2 = [x=-2

Solve
\/x +6-2= Jx -2 Write original equation.

(\/x +6 -2 )2: Qx -2 )2 Square each side.

x+6-4 x+6+4=x-2 Simplify each side.

-4 /x+6 =-12

+6=3
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Solve Radical Equations

\@ for Examples 5 and 6

Divide each side by 4.

Square each side.

x+6=9 Simplify.

x=3 Simplify.
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Solve Radical Equations

welllp] SRV g (e for Examples S and 6

Check x =3 in the original equation

Jx+6 —2:Jx—2

J3+6-22 [3-2
Jo-2 £/ 1

I =1
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