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Lesson:
Read the lesson first, then work through the practice set. You will solve equations with the 
variable on one side and equations with the variable on BOTH sides, and you will meet all three 
possible outcomes: exactly one solution, no solution, or infinitely many solutions. Show every 
balancing step, and check each answer by putting it back into the original equation.

A linear equation in one variable is a number sentence with one letter, such as x, that 

stands for an unknown number. To solve it, keep the equation balanced by doing the 

same operation to both sides. Each move should undo the operation attached to the 

variable until the letter is alone.
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Think of a balance scale: if one side changes, the other side must change in the same 

way. For example, if 3x + 4 = 19, subtract 4 from both sides, then divide both sides by 3. 

The equation stays balanced at every step, and the final value tells you the unknown 

number.

Balance the equation

3x + 4 19

3x + 4 = 19, the same equation worked step by step in Example 1.

Example 1: 3x + 4 = 19 -> subtract 4 from both sides: 3x = 15 -> divide both sides by 3: x = 5.

Some equations have the variable on both sides. In those cases, collect the variable 

terms on one side first. For example, 5x + 2 = 2x + 11 becomes 3x + 2 = 11 after 

subtracting 2x from both sides. Then continue solving by undoing the remaining 

operations.

Variables on BOTH sides

5x + 2 2x + 11

Here x sits on both pans. Take 2x off both sides first, then finish as in Example 2.

Example 2: 5x + 2 = 2x + 11 -> subtract 2x from both sides: 3x + 2 = 11 -> subtract 2: 3x = 9 -> 
divide by 3: x = 3.

Example 3: 2(x + 4) = 18 -> divide both sides by 2: x + 4 = 9 -> subtract 4: x = 5.
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What "distribute" really means

2(x + 4)

Two groups of (x + 4): 2 x-tiles and 8 units, so 2x + 8. BOTH terms get multiplied, and the 
same is true when the second term is negative.

Sometimes an equation has no solution or infinitely many solutions. If simplifying leaves 

a false statement, like 2 = 7, there is no solution. If simplifying leaves a true statement, 

like 4 = 4, there are infinitely many solutions. These cases show that not every equation 

has exactly one answer.

Example 4: 4x + 6 = 4x + 10 -> subtract 4x from both sides: 6 = 10, so there is no solution.

Do 4x + 6 and 4x + 10 ever meet?

4x + 6 4x + 10

x = 0 6 10

x = 1 10 14

x = 2 14 18

x = 3 18 22

The two sides stay exactly 4 apart, so no value of x makes them equal.

Example 5: 3(2x - 1) = 6x - 3 -> distribute: 6x - 3 = 6x - 3 -> subtract 6x from both sides: -3 = -3, 
so there are infinitely many solutions.

Real-life situations like gym memberships and ticket pricing often form linear equations. 

A gym may charge a start-up fee plus a monthly rate, or tickets may cost a fixed amount 

per person. Solving the equation tells you the unknown number of months, tickets, or 

total cost.

Instructions:
Solve each equation or situation. Use the hints if you need support. Enter only the number for 
each answer.
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1. Solve for x: 2x + 5 = 17.

Balance the equation

2x + 5 17

2x + 5 = 17. Take 5 off both pans first, then split what is left into 2 equal groups.

Answer: 

2. A student solved 4x - 3 = 13 like this: 4x = 10, so x = 2.5. What is the correct value of x?

Answer: 

3. A ticket package costs $9 plus $4 per ticket. The total is $29. How many tickets were bought?

Answer: 

4. Solve for x: 6x + 4 = 2x + 20.

Answer: 

5. Which equation has the larger solution: 4x + 2 = 18 or 2x + 8 = 18? Enter the larger x value.

Balance the equation

4x + 2 18

Only the FIRST equation is shown here. Solve 2x + 8 = 18 as well, then compare.

Answer: 

6. A student says 4x + 6 = 4x + 10 has x = 1 because the x terms match. What is the correct 
answer category? Enter 0 for no solution or -1 for infinitely many solutions.

Answer: 
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7. A membership starts with $8 and adds $6 each month. The equation is 6x + 8 = 32. What 
does x equal?

Balance the equation

6x + 8 32

6x + 8 = 32. The $8 start-up fee is the constant on the left pan.

Answer: 

8. Solve for x: 3(2x - 4) = 18.

Answer: 

9. A gym charges a $15 start-up fee plus $10 per month. The total cost is $55. How many 
months did the person pay for?

Answer: 

10. A student solved 2(x - 3) = 14 like this: 2x - 3 = 14, so x = 8. What is the correct value of x?

Answer: 

11. Compare the solutions. Which x is smaller: 3x + 9 = 24 or 5x + 1 = 31? Enter the smaller 
solution.

Answer: 

12. A student says 3(x + 2) = 18 means x + 2 = 18 and x = 16. What is the correct value of x?

Answer: 

13. Solve for x: 7x - 9 = 26.

Answer: 
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14. Which equation has the larger x value: 2x + 10 = 30 or 6x - 6 = 24? Enter the larger x value.

Answer: 

15. A gym plan charges $18 per month with a $12 sign-up fee. If the total is $66, how many 
months were paid for?

Answer: 

16. A gym charges a one-time signup fee plus a monthly membership fee. After 3 months, the 
total cost is $47. If the signup fee is $8, what is the monthly fee, in dollars?

Answer: 
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Solve for the Unknown: Equation 
Practice Mix

(Answer Key)
Date Created: August 31, 2026
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1. Solve for x: 2x + 5 = 17.
Hint: Undo the +5 first.

Correct Answer: 6

Explanation: Subtract 5 from both sides: 2x = 12. Divide both sides by 2: x = 6.

2. A student solved 4x - 3 = 13 like this: 4x = 10, so x = 2.5. What is the correct value of x?
Hint: Check the first step carefully.

Correct Answer: 4

Explanation: Add 3 to both sides: 4x = 16. Divide by 4: x = 4.

3. A ticket package costs $9 plus $4 per ticket. The total is $29. How many tickets were bought?
Hint: Use 4x + 9 = 29.

Correct Answer: 5

Explanation: 4x + 9 = 29. Subtract 9: 4x = 20. Divide by 4: x = 5.
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4. Solve for x: 6x + 4 = 2x + 20.
Hint: Move the x terms to one side.

Correct Answer: 4

Explanation: Subtract 2x: 4x + 4 = 20. Subtract 4: 4x = 16. Divide by 4: x = 4.

5. Which equation has the larger solution: 4x + 2 = 18 or 2x + 8 = 18? Enter the larger x value.
Hint: Solve both equations.

Correct Answer: 5

Explanation: 4x + 2 = 18 gives x = 4. 2x + 8 = 18 gives x = 5. The larger solution is 5.

6. A student says 4x + 6 = 4x + 10 has x = 1 because the x terms match. What is the correct 
answer category? Enter 0 for no solution or -1 for infinitely many solutions.
Hint: Subtract 4x from both sides.

Correct Answer: 0

Explanation: Subtract 4x: 6 = 10, which is false. So there is no solution.

7. A membership starts with $8 and adds $6 each month. The equation is 6x + 8 = 32. What 
does x equal?
Hint: Subtract 8 first.

Correct Answer: 4

Explanation: Subtract 8: 6x = 24. Divide by 6: x = 4.

8. Solve for x: 3(2x - 4) = 18.
Hint: Divide by 3 first, or distribute carefully.

Correct Answer: 5

Explanation: Divide by 3: 2x - 4 = 6. Add 4: 2x = 10. Divide by 2: x = 5.
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9. A gym charges a $15 start-up fee plus $10 per month. The total cost is $55. How many 
months did the person pay for?
Hint: Set up 10x + 15 = 55.

Correct Answer: 4

Explanation: 10x + 15 = 55. Subtract 15: 10x = 40. Divide by 10: x = 4.

10. A student solved 2(x - 3) = 14 like this: 2x - 3 = 14, so x = 8. What is the correct value of x?
Hint: Distribute carefully or divide first.

Correct Answer: 10

Explanation: Divide both sides by 2: x - 3 = 7. Add 3: x = 10.

11. Compare the solutions. Which x is smaller: 3x + 9 = 24 or 5x + 1 = 31? Enter the smaller 
solution.
Hint: Solve both equations.

Correct Answer: 5

Explanation: 3x + 9 = 24 gives x = 5. 5x + 1 = 31 gives x = 6. The smaller solution is 5.

12. A student says 3(x + 2) = 18 means x + 2 = 18 and x = 16. What is the correct value of x?
Hint: Divide by 3 first.

Correct Answer: 4

Explanation: 3(x + 2) = 18 becomes x + 2 = 6. Then x = 4.

13. Solve for x: 7x - 9 = 26.
Hint: Add 9 to both sides first.

Correct Answer: 5

Explanation: Add 9: 7x = 35. Divide by 7: x = 5.
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14. Which equation has the larger x value: 2x + 10 = 30 or 6x - 6 = 24? Enter the larger x value.
Hint: Solve both equations.

Correct Answer: 10

Explanation: 2x + 10 = 30 gives x = 10. 6x - 6 = 24 gives x = 5. The larger x value is 10.

15. A gym plan charges $18 per month with a $12 sign-up fee. If the total is $66, how many 
months were paid for?
Hint: Write 18x + 12 = 66.

Correct Answer: 3

Explanation: 18x + 12 = 66. Subtract 12: 18x = 54. Divide by 18: x = 3.

16. A gym charges a one-time signup fee plus a monthly membership fee. After 3 months, the 
total cost is $47. If the signup fee is $8, what is the monthly fee, in dollars?
Hint: Subtract the signup fee from the total first.

Correct Answer: 13

Explanation: First subtract the $8 signup fee from $47 to get $39. Then divide $39 by 3 months 
to find the monthly fee: $13.
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