Equations with Radicals Bill Hanlon

A RADICAL EQUATION is an equation in which there is a variable inside the radical sign (radicand).
EXAMPLE: \/;f 2=4

The strategy we’ll use to solve equations containing radicals will be based on "\/Z: b, thena= b"

In other words, to get rid of a square root, we square both sides of the equation. To get rid of a third root, we
cube each side of the equation. To get rid of any root, we raise both sides of the equation to the same power
as the index. Remember, when an index is not written. it is understood to be 2.

STRATEGY
1. Isolate the radical
2. Raise both sides to a power equal to the index
3. Solve the resulting equation
4. Always, always check your answer!
EXAMPLE: \/;f 4=73
Isolate the radical \/; =17
Square both sides x = 49

Check the answer.

EXAMPLE: JVx—-6-2 =15

Isolate the radical x—6=17
Square both sides x—6= 49
Solve x= 55

Check the answer

EXAMPLE: x+4+x=38
Isolate the radical x+4=8-x
Square both sides x+4 = 64— 16x +x°

Since this is a quadratic equation, put everything on one side, zero on the other side. Factor set each factor
equal to zero.

0=60 —17x +x°
or 0=x*— 17x+ 60
Factor 0=x-5x-12)

Xx=50or x=12
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Check the answer. Notice that 12 does NOT work. The only answer is 5.
You’ll notice the “solving” part can sometimes be LINEAR or QUADRATIC. You need to be able to
identify different types of equations and the strategies for solving them to be able to solve radical equations.

To solve radical equations, all you do is isolate the radical and raise to the power of the index. The rest is
determined by the type of equation you have.

EXAMPLE: 2°3x-9=-4

1. Isolate the radical V3 x—=9=2
2. Cube both sides 3x—-9 =-8
3. Solve 3x=1
1
X = e
3

If there are two radicals in an equation, isolate one of them and get rid of that radical, then isolate the other
radical.

EXAMPLE: Nx+7-1= \/;
1. Isolate one of the radicals Vx+7= \/; +1

2. Square both sides x+7=x+2+x +1
3. Isolate the other radicals 6=2 \/;

4. Simplify 3=4x

5. Square both sides 9=x

6. Check your answer

Notice, if there are two radicals, you must isolate one at a time. The problem appears to be
longer; however the same strategy is used.

The biggest difficulty experienced by many students is squaring a binomial containing a
radical.
2
EXAMPLE:  Simplify (\/; + 3)
That means(\/; + 3) (\/; + 3) . Using FOIL to multiply that out you get  x + 6\/; +9.

2
EXAMPLE:  Simplify (2 x+5)

Again, that means (2x + 5)(2x + 5). Rather than using FOIL, let me do this multiplication

vertically.
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2Ux+5
2Vx+35
108x +25
4x +10vx
4x +203x +25

You should do enough of these so you can do the multiplication in your head. Otherwise the multiplication
becomes the problem rather than solving the radical equation. I know, you want to do another problem.

EXAMPLE: VxP-8=2-x

1. The radical is already isolated.

2. Square both sides xX'-8=4_4x+ x°
3. Solve 4x =12
x=3

4. Check your answer. Oh wow, that answer does not work!

What that means is there is no real value of x that will satisfy the original equation. We say the answer is
the null set or empty set. We write it this way .
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