Lecture Notes Radical Equations page 1

Sample Problems

1. V3z—2==x 6. 2z +4=1++22+9 11. V3z+1—+2x—4=3
2. V3x—6=3 7.5z +1=3x+17 12. Vz+ 104+ 10 =2
3. 10++dx —7=7 8. V2x+54+5=2x 13. V2% 1208 — 2 + 4
4. 5++r+15==x 9. V2x +5 -V —1=+z+2
14. Vo —1++Va —4=+4x - 11
5.2z —1=x—4 10. Va3 +26 =z + 2

15. iz +6 =z +1—+x+5

Practice Problems

1. V3z—5=4 9. Vwu++Vw+3=3 17. V3k =5 —V3k=—1
2. 2V/a—1+7=1 10. V2z+1++5—2=4 18. Vi—z+1=x+12
3. 3VTr+1+2=20 11. 2y — Vo —3=o +7 19. 2=vV22+1—2
5. 2/x+5=x-3 13. Vb—2+b=38
rho=w + 21. \/Z = /10 + 3vz

6. V2p+4—p+3=1 4. VBz+1—-Vex+4=1

22. Vad+T=zx+1
7. Va3 +16 =2 +4 15. Vr —8— 4z +1=0

23. Vr—6=+x+2—-4
8. VI8+x=2—2 16. vdm —9 =+vdm —3

24. \6x +7—3x+3=1
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Sample Problems — Answers

1.) 1,2 2,) 11 3.) no real solution  4.) 10 5.) 10 6.) 0 7.) 64 8.) 10

9.) 2 10.) -3,1 11.) 5,8 12.) 15 13.) —6,2 14.) 5 15.) no real solution

Practice Problems — Answers

1.) 7 2.) no real solution 3) 5 4.) 13 5.) 11 6.) 6 7.) =2 8) 7 9) 1
20 25 9
10) 45 1) T 12) 20 13) 6 14) 5 15) -3 16) - 17) 3
3 ) 1
18) 8 19) - 20) 5 21) 25 22) 21  23) norealsolution  24) 1
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Sample Problems — Solutions

1. V3z—2=2 1,2
Solution:
V3r—2 = =z square
3z—2 = 2 reduce one side to zero
0 = z2—-3z+2 factor
0 = (z—2)(z—1) = z1=2 and x2=1

We check: if x = 2, then

LHS = /3(2)—2=V4=2

RHS = 2

and if x = 1, then

LHS = /3(1)—-2=V1=1

RHS = 1
Thus the solution set is: {1,2}
2. 3rxr—-—6=3 11
Solution:
V3r—6 = 3 raise both sides to the third power
3r—6 = 27 add 6
3r = 33 divide by 3
r = 11

We check: if z = 11, then

LHS = {/3(11) — 6 = v/27 = 3 = RHS

3. 10+ +/4x — 7 =7 no real solution
Solution:

1004+4xe -7 = 7 subtract 10
Vdr -7 = -3

Since the square root of no real number is negative, there is no real solution.

4. 5++/x+15=2 10

Solution:
5+vVr+15 = =z subtract 5
Ve+15 = z-5 square both sides
r4+15 = (z—5) FOIL right hand side
zt+15 = 22—10z+25 reduce one side to zero
0 = 22 —11z+10 factor

0 = (z—1)(z—10) = x1=1 andzy=10
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We check: If z = 1, then

LHS
RHS
RHS

Thus £ = 1 is NOT a solution.
If x = 10, then

= 54+V14+15=5+V/16=5+4=9
=1
# LHS

LHS = 54+v104+15=54+v25=5+5=10
RHS = 10
RHS LHS
Thus = = 10 is the only solution.
5. 2vx—1=z—4 10
Solution:
2V —1 = z—4 square both sides
4(z—1) = (z—4)?° FOIL, distribute
dr—4 = 2?2 —8x+16 reduce one side to zero
0 = z2—122+20 factor
0 = (z—2)(z—10) = z1=2 and z2=10
We check: If © = 2, then
LHS = 2v2-1=2/1=2(1)=2
RHS 2—4=-2
RHS # LHS

Thus x = 2 is NOT a solution.

If x = 10, then

LHS
RHS

2/10-1=2v9=2(3)=6 and RHS=10—-4=6
LHS

Thus z = 10 is the only solution.

6. 2vz+4=1++224+9 0

Solution:

2Vz+4 =
VaTD)’ =
2 (ViFd) =
d(x+4) =
dr +16 =
20 +16 =
20 +6 =

© copyright Hidegkuti, Powell, 2008

1+v2z+9 square both sides
(14 v2z+9)°

(1+v22+9) (1+v2z+9)

14+V2r+94+vV2r+9+2x+9 combine like terms
20 +10+2v2x + 9 subtract 2x
10+2v22+9 subtract 10
2v/2z + 9 factor out 2
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2(z+3) = 22z +9 divide by 2
r+3 = V2r+9 square both sides
(x+3)% = 22+9
2 +6x4+9 = 249 reduce one side to zero
2?4+4z = 0 factor
z(r+4) = 0 = 21=0 and zp=-4

We check: If = 0, then
LHS =2V/0+4=2V4=2-2=4 and RHS=1+/2(0) +9=1+3=4

Thus x = 0 is indeed a solution.
If t = —4, then

LHS = 2/(-4)+4=2V/0=2(0)=0

RHS = 14+2(-49)+9=1+vV-8+9=14+VI=14+1=2
RHS # LHS

Thus £ = —4 is NOT a solution. The only solution is = = 0.
7.5/ +1=3z+17 64

Solution:
5vVr+1 = 3Vx+17 subtract 3v/x
2Vr+1 = 17 subtract 1
2Vx = 16 divide by 2
Vo = 8 square both sides
r = 64

We check: If x = 64, then
LHS =5V64+1=5(8)+1=41 and RHS =3v644+17=3(8) +17=24+17 =41

Thus z = 64 is indeed a solution.

8. V2x+5+5=2x 10

Solution:
V26 +545 = 2 subtract 5
\/m = x—5H square
20+5 = x2—10z+25 reduce one side to zero
0 = 22—-122+20 factor
0 = (z—2)(x—10) = x1=2 and 22 =10

We check: If x = 2, then
LHS = 2(2)+54+5=vV4+5+5=v9+5=34+5=8 and RHS =2
RHS # LHS

Thus = 2 is NOT a solution.

If x = 10, then
LHS = 2(10)+5+5=v20+5+5=v25+5=5+5=10
RHS = 10
RHS = LHS

Thus = = 10 is the only solution.
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9. V2z+5—-Vr—1=+vVx+2 2
Solution:

V2r+5—Vr—1 = Vr+2 add vz —1

V2r+5 = Vr+2+Vr—1 square
(\/2:54-5)2 = (\/:c+2+\/3:—1)2
2r+5 = (\/x+2+\/$—1)(\/x+2+\/x—1)

204+5 = Vet+2va 2+ VetV —1+Vr-1Vat2+ Ve -1V -1

F O I L

20+5 = z+2+2Vr—1Wr +2+2—1
20 4+5 = 20+1+2Ve—1Vz+2 subtract 2z

5 = 142y (z—1)(z+2) subtract 1

4 = 2¢/(x—1)(xz+2) divide by 2

2 = (x—1)(x+2) square

4 = (z—-1)(x+2) FOIL

4 = 224z -2 reduce one seide to zero

0 = 2°4+z2—6 factor

0 = (z43)(z—2) = z1=-3 and z3=2

We check: If © = —3, then

LHS = /2 (-

3)+5—+/(=3)—1=+/—1—+/—4 = undefined

Since the left hand side is undefined, x = —3 is NOT a solution.

If x = 2, then

LHS =
RHS =
RHS =

Thus x = 2 is the only solution.

10. Va3 4+26=x+2 —3,1
Solution:
3
(\3/1:3 n 26)
2 + 26
> + 26
0

0
0
0

V2@2)+5-vV2-1=vV9-V1=3-1=2
V2+2=V4=2
LHS

= (z+2)°

= (:U—|—2)3

= 22 +622+122+8

= 3 +622+120+8—2—26

= 622+ 12z —18

= 6(a® + 2z —3)

= 6(z+3)(x—1) = 21=-3 and z2=1

We check both answers: if x = —3, then

LHS =
RHS =
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\(—3)° +26 = V/-27+26 = V/—1 =1
(-3)+2=-1
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thus —3 does work. If x =1, then

LHS = 13+26=+v1+26=+v27=3
RHS = 1+2=3

The solution set is {—3,1}.

1. V3z+1—-Vz—4=3 5,8

Solution:
V3z+1—Vor—4 = 3 add vz —4 to both sides

V3z+1 = 3++Vzr—4 square both sides
3r+1 = (3+Va—4)°
3v+1 = (3+Vz—4)(3+Vz—4)
3r+1 = 943V —4+3Vrz—4+z—4
3x+1 = z+5+6Vr—4 subtract z
2r+1 = 5+6Vr—4 subtract 5
20 —4 = 6V —4

2(x-2) = 6Vr—4 divide by 2

r—2 = 3Jxr—4 square both sides
(z—2)* = 9(xz—4) FOIL, distribute
2> —4dzx+4 = 9 —36 reduce one side to zero
22— 13z +40 = 0 factor

(x=5)(x—8) = 0 = x1=5 and x2=38
We check: if x = 5, then
LHS=+/3(5)+1-v5-4=v16—-V1=4—1=3=RHS

If x = 8, then

LHS = /3(08)+1—-v8—4=v25-V4=5-2=3=RHS
The solution set is {5, 8}.

12. Vo2 +10+10=2 15

Solution:
Ve+104+10 = =z subtract 10
Vr+10 = z—10 square
z4+10 = (z—10)?
z+10 = z?—20z+ 100 reduce one side to zero
0 = 22—21z+90 factor

0 = (x—6)(x—15) = x3=6 and xz2=15
We check: if x = 6, then

LHS V6+10+10=+v16+10=4+10 =14
RHS = 6
LHS +# RHS
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If x = 15, then

LHS =15+ 10+ 10=v25+10=5+ 10 = 15 = RHS

since x = 6 doesn’t work, the only solution is 15. In set notation: the solution set is {15}.

13. Va3 +208=2+4 —6,2

Solution:

Va3 4208 = xz+4

3 3 3
(\/:1:3 + 208) = (z+4)
22 +208 = 2%+ 1222 + 48z + 64
208 = 1222 + 48z + 64
= 122% + 482z — 144

raise both sides to the third power

subtract z°

reduce one side to zero

factor out 12

= 12(2® + 42 — 12) factor

= 12(z+6)(z—2)

= x3=—6 and x=2

Solution: —6 and 2. We check. They both work.

4. Ve —14Vr—4=4z—-11 5

Solution:

Vr—1+vVr—4 = ir—11
(Ve —1+Ve—4)" = (Viz—11)’

square

(\/x—1+\/a:—4) (\/x—1+\/a;—4)

4o — 11 FOIL

Ve—1Wr—1+Ve—1We—4+vVe—4Vo—1+Ve—4Vz—4 = 4z—11

F O

We check:

LHS
RHS

And so the solution set is {5}.

© copyright Hidegkuti, Powell, 2008

z—1+2vVr—1vVoer—4+x—4 = 4x—11

I L
combine like terms
2 —5+2Vr—1Wr—4 = 4z —11 subtract 2x
—5+2Vr -1z -4 = 2011 add 5
Ve -1V -4 = 206

Wr -1V —4 = 2(z—3) divide by 2
(x—1)(x—4) = z-3 square
(z—1)(x—4) = (z—3)? FOIL

22 —5z+4 = 22 —6x+9 subtract z?
—br+4 = —6x+9 add 6x
z+4 = 9 subtract 4
r = 5

VE—1+V6—4=V4+V1=2+1=3
Var —11=+/4(5) —11=v/9=3
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15. VAz +6 =2 +1—+/x+5 no real solution
Solution:

Viz+6 = Vz+1—+vVx+5 square
(Viz+6)° = (Vo+r1-va+5)
4r4+6 = Ve+lWoe+l-Ve+lWe+5-Ve+5ve+1+yVr+5Vz+5

F O I L
42046 = z4+41-2/(z+1)(z+5) +x+5
dr+6 = 2x+6—2/(x+1)(z+5) subtract 2x
2046 = 6—2/(z+1)(x+5) subtract 6
2 = (x+1)(x+5) divide by 2
r = —/(x+1)(z+5) square
2 = (— (x+1)(:1:+5)>2
2 = (z+1)(xz+5) FOIL right hand side
22 = 22462+5 subtract z>
0 = 6z+5 subtract 5
-5 = 6z divide by 6
5 —
5 = @

5
We check: if x = ——, then

TE R B
R R G AC

1 5 1-5 4
V6 V6 V6 \/6

Since the left hand side is positive, and the right hand side is negative, these two numbers can not be equal.
This equation has no real solution.

LHS

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes. E-mail
questions or comments to mhidegkutiQccc.edu.
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