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The Mystery of X: Be an Algebra Detective!
Welcome, Super Sleuth! Today, you're not just a student; you're an Algebra Detective! Your mission,
should you choose to accept it, is to uncover the secrets of the mysterious 'X' and other unknown
agents in the world of mathematics. Get ready to crack some codes and solve some exciting puzzles!

Case File: What You'll Need (Materials)
A trusty notebook (your detective's logbook)
Pencils or pens (your code-breaking tools)
A whiteboard or large sheet of paper (your investigation board)
Markers for the whiteboard/paper
Optional: Small items like coins, beans, or blocks (for visualizing clues)
Optional: Pre-written problems in "Mystery Envelopes" to add to the fun!

Part 1: The Briefing - What is This Mysterious 'X'?
In algebra, we often meet characters like 'x', 'y', or 'a'. These aren't just random letters; they are
variables. Think of a variable as a placeholder for a number we don't know yet – it's the 'mystery
value' in our puzzle!

Detective's Definition: A variable is a symbol (usually a letter) that represents an unknown
number or a quantity that can change.

Why do we use them? Imagine you have a secret number of cookies. If your friend gives you 3 more,
and now you have 8, how many did you start with? We could write this as: Mystery Number + 3 = 8.
In algebra, we'd use a variable, like 'c' for cookies: c + 3 = 8. Our job is to find out what 'c' is!

Part 2: Identifying the Suspects - Expressions vs. Equations
Before we solve for 'X', let's learn to spot its different disguises:

Algebraic Expression: A mathematical phrase that can contain numbers, variables, and
operation signs (+, -, ×, ÷). It doesn't have an equal sign. It's like a partial clue. Examples:

x + 5 (Agent X plus 5)
3y (3 times Agent Y)
a - 2 (Agent A minus 2)

Algebraic Equation: A mathematical statement that says two expressions are equal. It
always has an equal sign (=). This is like a complete puzzle we need to solve! Examples:

x + 5 = 12
3y = 18
a - 2 = 7

Part 3: The Investigation - Solving for 'X' (One-Step
Equations)
This is where the real detective work begins! When we 'solve for X', we want to find the value of the
variable that makes the equation true. The golden rule is: Whatever you do to one side of the
equation, you MUST do to the other side to keep it balanced! Think of it as a perfectly
balanced scale.
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Case 1: The Addition Clue (e.g., x + 4 = 10)

Agent X has teamed up with 4, and together they make 10. To find X alone, we need to undo the '+
4'. The opposite of adding 4 is subtracting 4.

x + 4 = 10

Subtract 4 from both sides:

x + 4 - 4 = 10 - 4

x = 6

Mystery Solved! x is 6. (Check: 6 + 4 = 10. Correct!)

Case 2: The Subtraction Clue (e.g., y - 3 = 5)

Agent Y has lost 3, and now has a value of 5. To find Y's original value, we need to undo the '- 3'. The
opposite of subtracting 3 is adding 3.

y - 3 = 5

Add 3 to both sides:

y - 3 + 3 = 5 + 3

y = 8

Mystery Solved! y is 8. (Check: 8 - 3 = 5. Correct!)

Case 3: The Multiplication Clue (e.g., 3a = 15)

Remember, 3a means 3 × a. Agent A has been multiplied by 3, resulting in 15. To find A alone, we
need to undo the '× 3'. The opposite of multiplying by 3 is dividing by 3.

3a = 15

Divide both sides by 3:

3a / 3 = 15 / 3

a = 5

Mystery Solved! a is 5. (Check: 3 × 5 = 15. Correct!)

Case 4: The Division Clue (e.g., b / 2 = 7)

Agent B has been divided by 2, resulting in 7. To find B's original value, we need to undo the '÷ 2'.
The opposite of dividing by 2 is multiplying by 2.

b / 2 = 7

Multiply both sides by 2:

(b / 2) × 2 = 7 × 2

b = 14
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Mystery Solved! b is 14. (Check: 14 / 2 = 7. Correct!)

Part 4: Field Missions - Your Turn to Crack the Code!
Alright Detective, here are some cases for you to solve. Write down your steps and find the value of
the variable in each mystery envelope (or just from this list!):

x + 7 = 121.
y - 5 = 112.
4z = 243.
m / 3 = 94.
p + 10 = 105.
k - 6 = 06.
8g = 727.
n / 5 = 68.

Part 5: Real-World Mysteries - Algebra in Action
Variables aren't just in textbooks; they're all around us!

Mystery 1: The Missing Candies

You had a bag of candies. Your sibling ate 5 of them, and now you have 12 candies left. How many
candies did you start with? (Let 'c' be the starting number of candies.)

Your Equation: c - 5 = 12. Solve for c!

Mystery 2: The Bookworm's Goal

A student wants to read 50 books this year. They have already read 23 books. How many more
books do they need to read to reach their goal? (Let 'b' be the number of books left to read.)

Your Equation: 23 + b = 50. Solve for b!

Part 6: Case Closed! - Debriefing
Congratulations, Super Sleuth! You've successfully learned:

What a variable is (our mystery agent!).
How to identify expressions and equations.
The golden rule of solving equations: Keep it balanced!
How to solve one-step equations involving addition, subtraction, multiplication, and division.

You're now equipped with some fundamental tools of algebra. Keep practicing, and soon you'll be
solving even more complex mysteries. The world of math has many more adventures in store for
you!


