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{9 Introduction to
- Radical Equations

A radical equation contains a
variable inside a radical.

| EMAMPIES
&9 \/x+3=5

—

- The variable is under |
the radical sign.

Ii
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ALGEBRA 2 - CLASS 16 - TOPIC 1

Recognize radical equations and restrictions

Q1. Which equation is a radical equation? Explain the role of the variable.

VX+ 8 =6, x+V8 =6

Q2. State the real-domain restriction. Also state the additional sign restriction imposed
by the equation.

V3xX—-6=x—-4

Q3. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

VX+9=5

Q4. Why is a candidate obtained by squaring not automatically a solution? Use 4 and -4
as an example.

Q5. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

V2xXx+7 =7
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“’ square Root Equations

To solve a square root equation,
isolate the square root and then
square both sides.

PR
O JVz=5

Square both sides: |
- 9 (Ep-z
© =25 '
o Check: \/% =5 ¢

Takeaway: |
Isolate the square root, then square both sides. | |

S— — — — —— EE— e

School of Math New York | schoolofmath.us

4


https://www.schoolofmath.us/

ALGEBRA 2 - CLASS 16 - TOPIC 2

Basic square-root equations

Q6. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

Vx =8

Q7. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

Vx—6=4

Q8. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

Vdx+1 =9

Q9. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

Q10. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

V7 —2x =3
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To solve a radical equation, isolate the
radical expression on one side, then
square both sides.

© /zx+3+2=7

Subtract 2: \/;1,‘ +3=95

Square both sides: 0+ 3 =25
Subtract3: I = 22

Check: /22 +3+2=T ¢

Takeaway: |
Isolate the radlcal before squarlng |

©
©
4
5
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Isolate the radical before squaring

Q11. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

Vvx+4 +3=11

Q12. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

2V2x-3 =14

Q13. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

3vx—1-5=10

Q14. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

—2Vx+1+8=0

Q15. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

%\/5X+6 +2=5
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_‘ - ' Equations with One Square Root

To solve an equation with one square root,
isolate the square root, then square both sides
and check for extraneous solutions.

V2r+1l=z-1

r(x—4)=0
e Candidates: = () or r =4

OCheck r=0—->1#-1X
: _ r=4—-3=3v

Solutlon X = 4

—_— —— e == —— —
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A square root equal to a variable expression

Q16. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

VX+12 =X

Q17. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

VEX—6 =X

Q18. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

V3x+10=x+2

Q19. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

V2X+9 =x+1

Q20. Solve over the real numbers. State the restrictions and check every candidate in
the original equation.

VAx+ 13 =x+3
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Understanding Extraneous Solutions

An extraneous solution is a candidate
that does not satisfy the original equation.

| o Start: \/E: -5

9 Square bothsides: 1 —Q

€) creckintheoriginal: /9 = 3 £ —3

o Therefore: r =9 is extraneous.

| No real solution. ]

. KEY TAKEAWAY

Squaring can make unequal values equal:
2 2
gE

Always check the original equation.
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Understand extraneous solutions

Q21. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

VX+5=-6

Q22. Solve over the real numbers. State the restrictions and check every candidate in
the original equation.

VX+6 =X

Q23. Solve over the real numbers. State the restrictions and check every candidate in
the original equation.

V2X+ 3 =X

Q24. Solve over the real numbers. State the restrictions and check every candidate in
the original equation.

VX+20=x-2

Q25. Solve over the real numbers. State the restrictions and check every candidate in
the original equation.

Vdx+5 =x-1

M
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-1 Checking Solutions

Substitute each candidate into
the original equation.

VT+2==x
o r=2 +24+2=2-52=2V
@ z=-1 VI+2=-1-1#-1%
| Solution: =2 “
~ x = —1 is extraneous.

KEY TAKEAWAY |

I' Always substitute each candidate into

the original equation to check if it works.
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Check every candidate in the original equation

Q26. A student lists x = =5 and x = 6. Determine which candidates solve the original
equation and justify each decision.

Vvx+ 30 =x

Q27. A student lists x = 2 and x = 5. Check both candidates in the original equation.

VIx—10 =x

Q28. Solve and explain whether a negative value of x can be a valid solution here.

VX+1=x+1

Q29. Solve and explain why a negative candidate can survive the original-equation
check.

VX+6 =-—X

Q30. Find both candidates, then check each in the original equation. Do not check only
the squared equation.

Vx+24=x-4

13
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Solve the equation and check the solution.

VE+5=+/1r—-1+2

o Square: P4 =223 +dyF=1
9 Isolate: 2=4«/2—1

e Square again: i— = P 1

o Candidate: ¥ = %

6 Check: 24_5= %4_2_)%:_5_‘/
[ Solution: 7= ]

| KEY TAKEAWAY :

When solving equations with radicals, isolate a radical,
square both sides, and always check your solution.
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Equations with two square roots

Q31. Solve the equation with two radicals. Show each squaring step and check all
candidates.

VX+8=vVXx+2

Q32. Solve the equation with two radicals. Show each squaring step and check all
candidates.

V2x+7 =Vx+1+2

Q33. Solve the equation with two radicals. Show each squaring step and check all
candidates.

VX+7=Vx—-2+3

Q34. Solve the equation with two radicals. Show each squaring step and check all
candidates.

VX+9 +vVx =5

Q35. Solve the equation with two radicals. Show each squaring step and check all
candidates.

V3x+4 =Vx+10

15
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O Solving Equations with Cube Roots

Solve the equation and check the solution.

Jr+2=3
o Cube both sides: (Mﬁ _ 33
9 Simplify: Z-2=27
= =26
O awa  YBr2=2T=3V
Solution: =25 ]
( KEYTAKEAWAY

Isolate the cube root, then cube both sides.
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Real cube-root equations

Q36. Solve using real cube roots and check in the original equation.

Vx—4=2

Q37. Solve using real cube roots and check in the original equation.

V2x+1=-3

Q38. Solve using real cube roots and check in the original equation.

2Yx+5+3=11

Q39. Solve using real cube roots and check in the original equation.

V3x—-2-1=-5

Q40. Solve using real cube roots and check in the original equation.

3% +4 +4=-2

17



é OF MATH
ALGEBRA 2 | CLASS 16

‘’) No Real Solution

A real square root is always nonnegative.

w7 A BRA
&Y 3 d |

VT +4=-2

o Domain: For real z, vx + 4 is defined
when £ +4 >0, so x > —4.
9 Key fact: A real square root is always
4 nonnegative, so v/x +4 > 0.
9 Conclusion: Therefore it cannot equal —2.
0) crecktne Squaring gives z + 4 = 4,
extraneous solution: S0 = 0.

But VO+4=14=2#-2.X

Thus, x = 0 is an extraneous
solution.

NO REAL SOLUTION ]

Check each candldate in the orlglnal equation.

| 1 [

School of Math New York schoolofmath.us

18


https://www.schoolofmath.us/

ALGEBRA 2 - CLASS 16 - TOPIC 9

Recognize no-real-solution cases

Q41. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

Vx+7=-4

Q42. Solve over the real numbers. State the restrictions and check every candidate in
the original equation.

3v2x—1+5=2

Q43. Solve the equation with two radicals. Show each squaring step and check all
candidates.

VX—4 +V9—x=-2

Q44. Solve the equation with two radicals. Show each squaring step and check all
candidates.

Vx—=2=Vx+7

Q45. Solve over the real numbers. State the restrictions and check every candidate in
the original equation.

V3—-x=x—-4

19
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Radical Equations in Real Life

The time t (in seconds) for an object to fall from rest

is modeled by ¢ = 4/ li , where h is the height in feet.
From what height does it fall in 3 seconds?

o Substitute t =3: 3 = 1 / i

S both sid = Y
9 quare both sides: 9 16

9 Solve for h: = 144 feet

o Check: \/E V9 =3
| HEIGHT: 144 FEET.

Model ignores air resistance.

Use radical equations to solve real-world problems.
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Apply radical equations to models

Q46. In the model t = sqrt(h/16), tis fall time in seconds and h is height in feet. An object
falls from rest for 4 seconds. Let x represent h; find the height. Ignore air resistance.

X =
i =4

Q47. A square has side length 12 centimeters. Its area x satisfies the equation below.
Find the area with units.

VX =12

Q48. A hypothetical speed model is v = sqrt(20d), with v in feet per second and d in feet.
A speed of 30 feet per second is recorded. Let x represent d and find the distance.

v20x =30

Q49. A right triangle has one leg 6 meters and hypotenuse 10 meters. The other leg x
satisfies the equation below. Find its length and reject any physically impossible value.

Vx2+36 =10

Q50. A cube has edge length 5 centimeters. Let x be its volume in cubic centimeters.
Use the equation below to find the volume.

VX =5

21
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Homework review

R1. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

vex—5=7

R2. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

4vx+2-1=19

R3. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

VXx+42 =x

R4. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

VOXx —20 =x

22



ALGEBRA 2 - CLASS 16 - HOMEWORK

Homework review

R5. Solve the equation with two radicals. Show each squaring step and check all
candidates.

VX+12 =vVx +2

R6. Solve using real cube roots and check in the original equation.

Va4x -3 =-5

R7. Solve over the real numbers. State the restrictions and check every candidate in the
original equation.

2V5x+2+7=1

R8. Find the nonnegative value of x and explain what happens to the negative algebraic
root.

Vx2+25 =13

23
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Homework word problems

W1. A square mat has side length 9 feet. Its area is x square feet. Use the radical
equation below to find x.

VX =9

W2. Using t = sqrt(h/16), an object released from rest falls for 2.5 seconds. Let x be
height in feet; find x. Ignore air resistance.

X

1

N Ul

W3. A hypothetical model connects speed v in meters per second to distance d in
meters by v = sqrt(18d). Let x be d. Find the distance when v = 36.

V18x =36

W4, A circle has diameter 10 centimeters. Its area x satisfies the equation below. Find
the exact area in terms of pi.

2//% =10

24
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Homework word problems

WS5. A rectangular screen is 9 inches tall and has a 15-inch diagonal. Its width is x inches.
Use the equation below to find the width.

Vx2+81 =15

WG6. A cube-shaped container has edge length 4 meters. Its volume x satisfies the
equation below. Find the volume.

VX =4

W7. A cube-shaped display has volume x cubic feet. A trim-length model is L = 2 times
the cube root of x, minus 1, with L in feet. The trim length is 5 feet. Find the volume.

2¥x —-1=5

WS8. Two square garden beds have areas x and x + 20 square meters. The larger bed'’s
side is 2 meters longer. Find both areas using the equation below.

VX+20=Vx +2
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Homework word problems

W9. Two square panels have areas x and x + 9 square centimeters. Their side lengths
add to 9 centimeters. Find their areas.

VX+9 +vVx =9

W10. Two design models give the same height: H = sqrt(4x + 4) and H = x - 2, where x
is a nonnegative design parameter and H is in meters. Find x and the common height.

VaAx+4 =x— 2

W11. A sensor model gives reading R = 3 sqrt(t - 2) + 4 fort = 2 seconds. Let x
represent t. Can the reading equal 1? Explain why or why not.

3vx—2+4=1

W12. For a project of length x meters, two hypothetical cost models are A =20 + 4
sqrt(x) dollars and B = 2x dollars, with x = 0. Find the exact length where the costs
agree, and reject any extraneous candidate.

4vx +20=2x
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