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Study Guide
Radical Equations and Inequalities

Equations in which radical expressions include variables are known
as radical equations. To solve radical equations, first isolate the
radical on one side of the equation. Then raise each side of the
equation to the proper power to eliminate the radical expression.
This process of raising each side of an equation to a power often
introduces extraneous solutions. Therefore, it is important to
check all possible solutions in the original equation to determine if
any of them should be eliminated from the solution set. Radical
inequalities are solved using the same techniques used for solving
radical equations.

Example 1 Solve 3 = Va? —2x + 1 — 1.
3=V -2+ 1-1
4="x2— 2 + 1 Isolate the cube root.

64=x2—2x+1 Cube each side.
0=x%2— 2x — 63
0=(@x—9x+17) Factor.
x—9=0 x+7=0

x=9 x= =17

Check both solutions to make sure they are not extraneous.
x=9:3=Va2—2+1-1 x=-T:3=Val—-2x+1-1
32V(O97F—209) +1-1 3 2VTE-2-0+1~1
32 V64— 1 32V64-1
324-1 324-1
3=3 vV 3=3 v

Example 2 Solve 2V3x + 5> 2.

2V3x + 5> 2
4(3x + 5)> 4 Square each side.
3x+5>1 Divide each side by 4.
x> —4
x> —1.33

In order for V3x + 5 to be a real number, 3x + 5 must
be greater than or equal to zero.

3x+5=0
3x= -5
x = —1.67

Since —1.33 is greater than —1.67, the solution is x > —1.33.
Check this solution by testing values in the intervals defined
by the solution. Then graph the solution on a number line.
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Practice

Radical Equations and Inequalities

Solve each equation.

1.Vx—2=6

3.V7r+5=-3

5.Vx—-3-3Vx+12=-11

7.5+ 2x=Vx2—2x+1

Solve each inequality.

9.V3r+56>1

11. V2m +3>5

3

2. Vx2—1=3

4, Véx+12 - V4x+9=1

6. Vén —3=V4+Tn

8.3-Vr+1=V4-—r

10. V2t -3<5

12. V3x +5<9

13. Engineering A team of engineers must design a fuel tank
in the shape of a cone. The surface area of a cone (excluding

the base) is given by the formula S = 7

Vr2 + h2 Find the

radius of a cone with a height of 21 meters and a surface area

of 155 meters squared.
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