Algebra 2

154
Solving Radical Equations
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Match each radical equation with the graph above of its related radical function. Then solve the equation. As
you make your decisions, consider the Domains of the functions. Also since each equation has "=0", consider
the x-intercepts, because those are the x-values that give the function value of 0.

1. VJx=-1-1=0
V2x+2 -Jx+4-0

2

3 9-x2=0
4. Jx+2-x=0
5
6

Solutions:
1.  The domain requires that x —1= 0 —Domainis x=1.
Solve the Equation:

Nx-1=1 Add 1 to each side to get the radical by itself.
x=1=1 Square both sides.
x=2 Add 1 to each side.

Answer: The graph has an x-intercept at 2, and all x =1 .

2. The domain requires that 2X+2 =0 & X+ 4 = 0 at the same time. So x = -1 & x = —4 at the same time.
So the Domainis X = -1.
Solve the Equation:
V2x+2 =x+4 Add the 2" radical to each side.
2x+2=x+4 Square both sides.
x=2 Subtract x and subtract 2 from each side.
Answer: The graph has an x-intercept at 2, and x = -1 @ .




The domain requires that 9 — x> =0. So x? <9 which requires that x is between -3 & 3. Therefore the
Domain is —3 < x <3 at the same time.
Solve the Equation:

9-x2=0 Square both sides.
=9 Isolate x* .
x=-3andx=3 Take the square roots.

Answer: The graph has 2 intercepts, -3 & 3 and between x =-3 and x = 3.|B| .

The domain requires that x+2=0. So x = -2.
Domainis X= 2.
Solve the Equation:

Vx+2=x Isolate the radical.

x+2=x> Square both sides.

x> -x-2=0 To solve a quadratic, get 0 on one side.
x-2)x+1)=0 Factor.

x=2&x=-1 Solve for each quantity = 0.

N=-1+2-(-)=0 Check and find that -1 is not a solution. When squaring both sides, check answers.

x=-1&x=2 Real solution for x.
Answer: The graph has an x-intercept at 2, and x = -2. @ .

The domain requires that - X+2=0. So X< 2. Therefore the Domain is x! 2.
Solve the Equation:

-X+2 =X Add x to both sides.
x+2=x Square both sides.
¥+x-2=0 To solve a quadratic, get O on one side.
x+2)x-1)=0 Factor.
x=-2&x=1 Solve for each quantity = 0.

N=2+2-(-2)=0 Check and find that -2 is not a solution. When squaring both sides, check answers.

x"12&x=1 Real solution for x.
Answer: The graph has an x-intercept at 1, and x < 2. E .

The domain requires that 3x2+120. So 3x? = -1 which is always true. So the Domain is all real
numbers.
Solve the Equation:

3 +1=0 Square both sides.
3x°=-1 Subtract 1 on each side.
No Solution A positive cannot equal a negative,

Answer: The graph has no x-intercepts, and x can take on all real numbers. @ .



Solve the following radical equations: Remenber that squaring or taking the even power on both sides of an
equation sometimes produces extraneous outcomes. This is not necessary for odd powers.

1.

2Vx+1=4
VX+1=2

x+1=4
x=3

2\/3+1=4

Y2x-9-1=2
2x-9=3

2x—-9=27
2x =36

Nx+2-J3-x+1=0

Nx+2+1=+3! x

(\/EH)Z =(\/E)Z
(x+2)+2x+2+1=3-x
2/x+2 =12x
Jx+2=—x

x+2=x2

X2 -x-2=0
x-2)x+1)=0
x=2&x=-1
N2+2-3-2+1=07
2-14+1=07?

V=142 -3-(-1) +1=0?
1-2+1=0

V2x2 +8=0

2x2 +8=0
2x? = -8
xt=-4

[No Real Solution|

Divide both sides by 2.

Square both sides.
Subtract 1 on each side.

Check your answer and see that is the solution.

Add 1 to each side.
Cube each side.

Add 9 to each side.
Divide each side by 2.

Since we cannot isolate either radical, we put them on different sides.

Square each side.

Remember how to square a binomial.
Isolate the term with the radical.
Divide each side by 2.

Square each side.

Isolate O.
Factor.
Solve by setting each factor to 0.

Check x =2.
Not true,so x = 2.

Check x =-1.

True, so .

Square each side.
Subtract 8 from each side.

Divide each side by 2
A square cannot be negative.
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Solve the following equations:

1. J5x+1=6
2. 3x-16=2

3. 3x110=17

4. %ﬂ—§=o
5. x-6=+/3¢
6. J44-2x=x-10

7. R8xP-1=2x-1

8. 3x-3-vJx+12=0

9. 3x+5=238x+6

10. 2x%3 -8

11. x"*43=0

12. (x+6)Y% = x

13, 2(x+11)"2 =x+3



