7.5 Radical Equations

A. Radical Equations

These arequations with radicals in them.
Here is the general strategy for solving them:
1. Isolate a radical (get one radical by itself on one side)

2. Eliminate the radical by raising each side to the appat@mpower.

w

Repeat until all radicals are eliminated, and solve.

4. YouMUST check you solutions. Some solutions aréraneous (i.e. fake).

B. Examples

Examplel: Solvey/2z —4 —2 =0 for z.

Solution
Isolate the radical: /22 —4 = 2
Raise each side the third power{+/2z — 4)3 = 23
Thus we have:

2 —4=8 =— 2x =12 — x =6.



Now we have to do a MANDATORY check:
/2(6) —4—2=0
Y12—4-220
V8 —2%0
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Example2: Solve5 + v/2z + 5 = x for z.
Solution
We must isolate first: 2z +5=xz—5
Now square each side:(v/2z + 5)? = (x — 5)?
Apply the square formula on the right2z + 5 = 22 — 10z + 25
We now have a quadratic equation, so we move everything tcidee
22 —-1224+20=0
We now factor this, using AntiFOIL:

22 — 122 +20 =0 [20] TSP:—, —
??—zr—-1lz+6=0 |11
22 —-2x—-10z+6=0 |20/
z(r—2)—10(x —2) =0
(x—2)(z—10)=0




Now use the Zero Product Principle:
r—2=0 OR r—10=0
T =2 OR z =10
Now we have to do a MANDATORY check:
Checkz = 2:
5++/2(2) +5=2
5+vA+5=2
5+v9=2
5+3%2 X
Checkz = 10:
5+ /2(10) + 5 =10
5420+ 5=10
5+ v25=10
5+5=10+/
Thus we have

Ans |z =10




Example3: Solvev2z + 3 — vz + 2 = 2 for z.
Solution
We must isolate one radical first: /22 + 3 =2+ /z + 2
Now square each side:(v/2z + 3)? = (2 + vz + 2)?
Apply the square formula on the right2z + 3 = 4 + 4z + 2 + (z + 2)
Now we need to isolate the remaining radical:

20+3 =64+ + 4z + 2

Wr+2=x-3
VESEE S

Now square each side again:

(Va+2p = ()’

_ (z=3)?

Apply the square formula on the rightz + 2 = 9”2%6”9

Clear fractions: z? — 6z + 9 = 16(x + 2)

We now have a quadratic equation, so we move everything tcidee
2?2 — 6x +9 =162 + 32
2?2 —222 — 23 =0

We now factor this, using AntiFOIL.:
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22 -220-23=0 |[-23] TSP:+,-

2 +2—-232-23=0 | —23,/
z(r+1)—23(x+1)=0
(z+1)(z—23)=0

Now use the Zero Product Principle:
z+1=0 OR r—23=0
rz=-1 OR Tz =23

Now we have to do a MANDATORY check:
Checkr = —1:

2(—1) +3— =1 +2=2
V=243 - V1=2
VI-Vi=2
1-1<2 X

Checkz = 23:

V2(23) +3—-v23+2=2

VA9 — /2552
T—5=2/

Thus we have

Ans |z =23



Example4: Solve/3z + 4+ vz + 5 =+/7 — 2z for z.

Solution

Isolate a radical first: in fact, the radical on the right atte is!

Now square each side:(v/3z + 4 + vz +5)? = (/7 — 2xz)?
Apply the square formula on the left:
(Bz+4)+ 23z +4Vz +5+ (z+5) =7— 2z
Now we need to isolate another radical:
23z +4/r+5+4r+9=7-2x
2v3x + 4/ +5= -2 —6x

_ —2—6z
VT + 5= 5

_ 72(1+3 )
VT +95 = 2\/3z+i
_ —1(1430)
Vo +b=-—aT

Now square each side:

Now apply the square formula:

_ 14624922
T+95= 3z+4



Clearing fractions: 1+ 6z + 92* = (z + 5)(3z + 4)

We now have a quadratic equation; multiply out and move toSiche:
922 + 62+ 1 = 322 + 192 + 20
622 — 132 —19=0

We now factor this, using AntiFOIL.:

622 —13x —19=0 —114| TSP:+, —
622 +1—14x—-19=0 | —14
622 +2z — 152 —19=0 | —30
jump ahead
62° + 62 — 192 —19=0 | =23/
6z(z+1)—19(x+1) =0
(x+1)(6z—19)=0

Now use the Zero Product Principle:
r+1=0 OR 6z —19=0
rz=-—1 OR z =2
Now we have to do a MANDATORY check:
Checkr = —1:
3(—1) +4—/—T+5=4/7T—2(-1)
VI+VA=V9
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Checkz = 2
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Thus we have

r=-—1



