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Section 2.5 – Radical Equations and Restrictions 

This booklet belongs to:     Block:   
Restrictions on the Domain (Allowable values for 𝒙) 

 When we think about numbers that exist (Real Numbers), √𝑥 + 2  has some restrictions, because… 

 We can’t have negatives under the square root symbol 

 So the restriction we are looking at is: 𝑥 + 2 ≥ 0  →   𝑥 ≥ −2 

Example: Determine the restrictions on √2𝑥 − 3 = 𝑥 − 3 

Solution: All that matters is that the radicand, 2𝑥 − 3 ≥ 0 

2𝑥 − 3 ≥ 0    →    2𝑥 ≥ 3     →      𝑥 ≥
3

2
 So the restriction is: 𝒙 ≥

𝟑

𝟐
 

Example: Determine the restrictions on √3𝑥 + 4 − √2𝑥 − 4 = 2 

Solution: Since we have two radicands, we need to check both 

3𝑥 + 4 ≥ 0 
 

3𝑥 ≥ −4 
 

𝑥 ≥ −
4

3
 

 

2𝑥 − 4 ≥ 0 
 

2𝑥 ≥ 4 
 

𝑥 ≥ 2 

Since the restrictions starts in the negatives but has another value at 𝟐, we need to take the larger 

number as the start point. 

So the restriction is: 𝒙 ≥ 𝟐 

 

Example: Determine the restrictions on √1 − 𝑥 + √𝑥 + 3 = 4 

Solution: Since we have two radicands, we need to check both 

1 − 𝑥 ≥ 0 
 

−𝑥 ≥ −1 
 

𝑥 ≤ 1 
 

𝑥 + 3 ≥ 0 
 

𝑥 ≥ −3 
 
 

Since the restrictions is greater than – 𝟑 but also less than 1, we need to take the intersection point 

So the restriction is: −𝟑 ≤ 𝒙 ≤ 𝟏 

 

Flip inequality when multiplying or dividing by a negative 
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Solving Radical Equations 

 The first step is getting rid of the radicals, this concept is used: 𝐼𝑓 𝑎 = 𝑏 𝑡ℎ𝑒𝑛 𝑎2 = 𝑏2 

 The only issue with squaring both sides is can end up in extraneous solutions, solutions that 

don’t satisfy the original equation 

 So when we get our solutions, we have to test their viability in the original equation 

Example: Solve √𝑥 + 1 = 𝑥 − 1   Solution: 

√𝑥 + 1 = 𝑥 − 1 
 

(√𝑥 + 1)
2

= (𝑥 − 1)2 

 
𝑥 + 1 = (𝑥 − 1)(𝑥 − 1) 
 
𝑥 + 1 = 𝑥2 − 2𝑥 + 1 
 
𝑥 = 𝑥2 − 2𝑥 
 
𝑥2 − 3𝑥 = 0 
 
𝑥(𝑥 − 3) = 0 
 
𝑥 = 0, 3 
 

 

 

Example: Solve √2𝑥 + 5 − √𝑥 − 1 = 2  Solution: Convert to: √2𝑥 + 5 = 2 + √𝑥 − 1  

√2𝑥 + 5 = 2 + √𝑥 − 1 
 

(√2𝑥 + 5)
2

= (2 + √𝑥 − 1)
2

 

 

2𝑥 + 5 = (2 + √𝑥 − 1)(2 + √𝑥 − 1) 

 

2𝑥 + 5 = 4 + 4√𝑥 − 1 + 𝑥 − 1 
 

𝑥 + 2 = 4√𝑥 − 1 
 

(𝑥 + 2)2 = (4√𝑥 − 1)
2

 

 
𝑥2 + 4𝑥 + 4 = 16(𝑥 − 1) 
 
𝑥2 − 12𝑥 + 20 = 0 
 

(𝑥 − 2)(𝑥 − 10) = 10   →    𝑥 = 2, 10 

 

Square both sides 

Expand 

Simplify the expansion 

Subtract 1 from both sides 

Subtract 𝑥 from both sides 

Factor out the 𝑥 

Solve for 𝑥 

Check:  

For 𝑥 = 0:   √0 + 1 = 0 − 1  →    0 = −1. (𝐹𝑎𝑙𝑠𝑒) 

For 𝑥 = 3:   √3 + 1 = 3 − 1  →    2 = 2. (𝑇𝑟𝑢𝑒) 

So, 𝒙 = 𝟎 is extraneous, 𝒙 = 𝟑 is a solution 

 

Square both sides 

Expand 

Simplify the expansion 

Subtract 3 and 𝑥 from both sides 

Square both sides again 

 
Expand and Simplify 

Factor and Solve for 𝑥 

Check:  

For 𝑥 = 2:   √2(2) + 5 − √2 − 1 = 2      → 3 − 1 = 2 

     2 = 2 (𝑇𝑟𝑢𝑒) 

For 𝑥 = 10:   √2(10) + 5 − √10 − 1 = 2  → 5 − 3 = 2 

2 = 2 (𝑇𝑟𝑢𝑒) 

So, 𝒙 = 𝟐 𝒂𝒏𝒅 𝒙 = 𝟏𝟎 are solutions 

 

So, 𝒙 = 𝟎 is extraneous, 𝒙 = 𝟑 is a solution 
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Section 2.5 – Practice Problems 

Square the expression 

1. √𝑥 + 2 
 
 
 
 
 
 
 

2. √𝑥 + 2 

3. √3𝑥 − 5 
 
 
 
 
 
 
 
 

4. √3𝑥 − 5 

5. √1 − 4𝑥 
 
 
 
 
 
 
 
 

6. 1 − 4√𝑥 

7. 𝑥 − 3 
 
 
 
 
 
 
 

8. √𝑥 − √3 

 

Determine the restriction on the radical equation 

9. √𝑥 + 5 = 4 
 
 
 
 
 

10. √9 − 𝑥 = 5 
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11. √2𝑥 + 3 = 6 
 
 
 
 
 
 
 
 
 

12. √10𝑥 − 8 = 3√𝑥 

13. √5𝑥 − 5 = √4𝑥 − 1 
 
 
 
 
 
 
 
 
 

14. √3𝑥 + 3 = √5𝑥 − 1 

 

 

Solve the radical equation 

15. √2𝑡 − 3 = 5 
 
 
 
 
 
 
 
  
 
 
 

16. √3𝑡 + 4 = −2 

17. √1 − 3𝑥 = −2 
 
 
 
 
 
 
 
 
 

18. 2√𝑥 − 1 = 𝑥 
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19. √2𝑥 + 3 − √𝑥 + 2 = 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

20. −√𝑥 + 3 = √3𝑥 + 5 

21. √2𝑥 + 1 = 𝑥 − 7 
 
 
 
 
 
 
 
 
 
 
 
 
 

22. √3𝑥 + 10 + 5 = 2𝑥 

23. 𝑥 + 3 = (√𝑥 + 1)(√𝑥 + 6) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

24. √𝑦 − 8 + √𝑦 = 2 
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25. The maximum distance, 𝑑, in kilometers that a person can see from a height, ℎ, in kilometers above the 

ground is 𝑑 = 111.7√ℎ.  Find the height in meters that would allow a person to see 75 kilometers. 

 

 

 

 

 

 

 

 

 

26. The formula 𝑣 = √2𝑔ℎ relates velocity, 𝑉, in meters per second of an object after ℎ meters accelerated by 

gravity, 𝑔, in meters per second squared.  If 𝑔 is approximately 9.8𝑚/𝑠2, how far has an object fallen if its 

velocity is 30𝑚/𝑠? 
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Answer Key – Section 2.5 

1. 𝑥 + 2 

2. 𝑥 + 4√𝑥 + 4 
3. 3𝑥 − 5 

4. 3𝑥 − 10√3𝑥 + 25 
5. 1 − 4𝑥 

6. 1 − 8√𝑥 + 16𝑥 
7. 𝑥2 − 6𝑥 + 9 

8. 𝑥 − 2√3𝑥 + 3 
9. 𝑥 ≥ −5 
10. 𝑥 ≤ 9 

11. 𝑥 ≥ −
3

2
 

12. 𝑥 ≥
4

5
 

13. 𝑥 ≥ 1 
 

  

14. 𝑥 ≥
1

5
 

15. 𝑡 = 14 
16. 𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
17. 𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
18. 𝑥 = 2 
19. 𝑥 = 23 
20. 𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
21. 𝑥 = 12 
22. 𝑥 = 5 
23. 𝑥 = 3 
24. 𝑁𝑜 𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 
25. ℎ = 451𝑚 
26. ℎ = 45.9𝑚 

 



Pre-Calculus Math 11   

8 
Adrian Herlaar, School District 61  www.mrherlaar.weebly.com 
 

Extra Work Space 


