12 Times A Number, X, Minus 5 Is
Ninety-one

12 Times A Number, X, Minus 5 Is Ninety-one — this algebraic statement might seem
straightforward at first glance, but it opens the door to a rich exploration of mathematical
concepts, problem-solving strategies, and real-world applications. Whether you're a student
tackling algebra for the first time or someone looking to deepen your understanding of
linear equations, understanding how to interpret and solve such expressions is essential. In
this comprehensive article, we'll delve into the meaning behind this statement,
demonstrate how to solve it step-by-step, discuss related concepts, and explore practical
applications.

Understanding the Equation: 12 Times A Number,
X, Minus 5 Is Ninety-one

The phrase "12 Times A Number, X, Minus 5 Is Ninety-one" is a verbal description of a
mathematical equation. To analyze and solve it, we need to translate this statement into
algebraic notation.

Translating Verbal Statements into Algebraic Equations

Here's how to break down the phrase:

-"12 Times A Number, X" translates to 12 X or 12X.

- "Minus 5" indicates subtracting 5 from the previous term.

- "Is Ninety-one" signifies equality, meaning the expression equals 91.

Putting it together, the algebraic form becomes:

12X -5=091

Solving the Equation Step-by-Step

Understanding the procedure to solve for X is crucial. Let’s walk through the steps in detail.



Step 1: Isolate the Variable Term

The goal is to get X alone on one side of the equation.
Starting with:

12X-5=091

Add 5 to both sides to eliminate the constant term on the left:
12X-5+5=91+5

Simplifies to:

12X = 96

Step 2: Solve for X

Now, divide both sides by 12 to isolate X:
X =96+ 12
Calculates to:

X=38

Final Answer:

The value of X is 8.

Interpreting the Solution and Its Significance

Knowing that X equals 8 provides more than just the answer; it demonstrates the process of
solving linear equations, a fundamental concept in algebra. This process involves:

- Translating words into an algebraic equation.
- Using inverse operations to isolate the variable.
- Checking the solution by substituting back into the original equation.



Verification of the Solution

To confirm the solution, substitute X = 8 into the original statement:
128-5=7

Calculate:

128 =96

96-5=091

Since the result matches the right side of the equation, the solution is correct.

Related Concepts in Algebra and Mathematics

While solving for X in this specific problem is straightforward, it opens the door to a
multitude of related mathematical ideas.

Linear Equations

An equation of the form ax + b = ¢, where a, b, c are constants and x is the variable, is
called a linear equation. They are fundamental in algebra and typically involve solving for
the variable using inverse operations.

Properties of Equality

- Addition Property: Adding the same number to both sides of an equation maintains
equality.

- Division Property: Dividing both sides by the same non-zero number maintains equality.
- Substitution: Replacing a variable with its known value.

Solving Multi-Step Equations

More complex equations may involve combining like terms, distributing, or dealing with
fractions, requiring multiple steps to isolate the variable.



Practical Applications of Solving Equations Like
12X -5 =91

Understanding how to solve such equations isn't just academic; it's applicable in various
real-world scenarios.

Financial Calculations

- Budgeting: Calculating savings or expenses based on known rates.
- Pricing Strategies: Determining the price per unit when total revenue is known.

Physics and Engineering

- Calculating forces, velocities, or other quantities where relationships are linear.

Business and Economics

- Modeling profit or loss based on units sold and price per unit.

Common Mistakes and Troubleshooting

While solving simple linear equations seems straightforward, learners often encounter
pitfalls. Here are some common mistakes and tips to avoid them:

* Forgetting to apply inverse operations correctly: Always perform the same
operation on both sides of the equation.
e Sign errors: Pay attention to plus/minus signs during addition/subtraction.

e Dividing by zero: Never divide both sides by zero; check the coefficient before
dividing.

* Not checking the solution: Always substitute your answer back into the original
equation.



Practice Problems for Mastery

To reinforce your understanding, here are some practice problems similar to the original
question:

1. Solve for X: 15X -4 =56

N

. Find X'if 20X + 10 = 130

3. Determine X: 7X -3 =32

S

. Calculate X: 9X + 5 = 68

5. What is X in the equation: 3X -7 =2X + 4

Solutions:

1.15X-4=56-15X=60->X=4
2.20X+10=130-20X=120-X =6
3.7X-3=32-7X=35-X=5
4.9X+5=68-9X=63->X=7
5.3X-7=2X+4-3X-2X=4+7-X =11

Conclusion: Mastering the Art of Solving Linear
Equations

The simple statement "12 Times A Number, X, Minus 5 Is Ninety-one" exemplifies
foundational algebraic principles. By translating verbal descriptions into algebraic equations
and applying systematic solving techniques, you can confidently solve for unknown
variables in various contexts. This skill not only enhances your mathematical literacy but
also prepares you to tackle real-world problems involving relationships, measurements, and
data analysis.

Remember, practice makes perfect. Regularly working through similar problems will
strengthen your understanding and make solving equations second nature. As you
progress, you'll find that algebra becomes an invaluable tool in fields ranging from science
and engineering to finance and data analysis.

Empower your problem-solving skills today by mastering the art of translating words into
equations and solving for unknowns!



Frequently Asked Questions

What is the algebraic expression for '12 times a
number, X, minus 5'?

The algebraic expression is 12X - 5.

How do you set up the equation for '12 times a number,
X, minus 5 is ninety-one'?
You set up the equation as 12X - 5 = 91.

What is the first step to solve for X in the equation 12X
-5 =91?

Add 5 to both sides of the equation to isolate the term with X: 12X = 96.

How do you find the value of X after setting up the
equation 12X = 96?

Divide both sides by 12 to solve for X: X = 96 + 12, so X = 8.

What is the solution to the equation 12X -5 = 91?

The solution is X = 8.

How can you verify that X = 8 is the correct answer?

Substitute X = 8 back into the original expression: 12(8) -5 = 96 - 5 = 91, which matches
the given value.

Why is it important to perform inverse operations when
solving equations like 12X - 5 = 91?

Inverse operations help isolate the variable and find its value accurately by reversing the
steps of the original equation.

Additional Resources

Mathematical Equation Analysis: 12 Times a Number, X, Minus 5 Is Ninety-One

Understanding and solving algebraic equations forms the backbone of many mathematical
concepts and real-world applications. One such equation, "12 times a number, x, minus 5 is
ninety-one," encapsulates the beauty of algebraic problem-solving, emphasizing the
importance of translating word problems into mathematical expressions, then solving for



the unknown variable.

In this comprehensive review, we will delve into every facet of this equation—from its
formulation and interpretation to detailed solution steps, potential variations, real-life
applications, common misconceptions, and teaching strategies. Whether you're a student,
educator, or math enthusiast, this exploration aims to deepen your understanding of this
fundamental algebraic problem.

Understanding the Equation: "12 times a number,
X, minus 5 is ninety-one"

Deciphering the Language

The initial step in solving any algebraic equation based on a word problem is translating the
language into a mathematical expression. The phrase "12 times a number, x" indicates
multiplication of an unknown number, x, by 12. The phrase "minus 5" indicates the
subtraction of 5 from this product. The phrase "is ninety-one" indicates equality to the
number 91.

Putting it all together, the equation can be formalized as:
\[ 12x -5 =91 \]

This straightforward translation showcases the critical skill of algebraic literacy—reading
word problems carefully and accurately converting them into symbolic form.

Significance of the Equation

This equation is an example of a linear algebraic equation with one unknown. Its
significance lies in:

- Demonstrating basic algebraic operations (multiplication, subtraction)

- Reinforcing the concept of equality

- Providing a foundation for understanding more complex equations

- Serving as a model for real-world problems involving proportional relationships and linear
functions



Step-by-Step Solution Process

1. Isolate the Variable Term

The goal is to solve for x, the unknown. The first step involves isolating the term containing
x on one side of the equation.

Given:
\[ 12x -5 =91\]
Add 5 to both sides to eliminate the constant term on the left:

\[12x-5+5=91 +51\]
\[ 12x = 96 \]

2. Solve for x

Now, divide both sides by 12 to solve for x:

\[ \frac{12x}{12} = \frac{96}{12} \]
\[ x = 81\]

Answer: The number x is 8.

3. Verify the Solution

Verification ensures the solution satisfies the original equation:
Plug x = 8 back into the original equation:
\[ 12\times 8-5=96-5=91]

Since the left side equals the right side, x = 8 is indeed the correct solution.

Deeper Insights and Variations



Alternative Forms of the Equation

While the original problem is straightforward, variations can introduce additional
complexity:

- Different constants: For example, "12 times a number minus 7 is 91" (\(12x - 7 = 91\))

- Multiple operations: Incorporate addition, division, or exponents, e.g., "12 times x plus 3
equals 91" (\(12x + 3 = 91\))

- Inequalities: Changing the '='to '<' or '>' to explore inequalities

Exploring Similar Equations

By altering the coefficients or constants, learners can practice a variety of problems:

| Equation | Description | Solution |

R e —— R |

| \(12x - 5 = 91\) | Original | x = 8 |

| \(12x + 5 = 91\) | Addition instead of subtraction | x = 7 |
| \(15x - 5 = 91\) | Different coefficient | x = 6 |

| \(12x - 5 = 81\) | Different total | x = 7.5 |

This exploration highlights the importance of understanding the structure of linear
equations.

Real-World Applications of the Equation

While the equation appears purely theoretical, similar structures are prevalent in practical
scenarios:

- Financial calculations: Determining total earnings or costs after specific adjustments
- Physics: Calculating distances or velocities where proportional relationships exist

- Business: Estimating profit or revenue based on units sold

- Statistics: Modeling linear relationships between variables

For instance, suppose a company earns $12 per product sold, but incurs a fixed cost of $5
per sale. If total revenue is $91, solving for the number of products sold (x) becomes
analogous to this equation.



Common Mistakes and Misconceptions

Understanding where errors often occur can help learners avoid pitfalls:

- Misreading the problem: Confusing "times" with "plus" or "divided by" can lead to
incorrect equations.

- Incorrect operation order: Forgetting to perform addition/subtraction before
division/multiplication (though algebraic order is governed by PEMDAS, in equations,
inverse operations are used).

- Sign errors: Confusing subtraction with addition, especially when constants are involved.
- Dividing by zero: Ensuring the coefficient of the variable isn't zero to avoid undefined
solutions.

- Overlooking verification: Failing to substitute the solution back into the original equation
to check correctness.

Teaching Strategies for the Equation

Effective teaching methods can make the concept accessible and engaging:

- Use visual aids: Number lines and algebra tiles to illustrate multiplication and
addition/subtraction.

- Contextual problems: Frame equations within real-life scenarios to enhance
understanding.

- Step-by-step demonstrations: Walk through each algebraic operation slowly and clearly.
- Practice with variations: Encourage solving similar equations to build confidence.

- Encourage verification: Instill the habit of checking solutions by substitution.

- Address misconceptions directly: Clarify common misunderstandings through targeted
exercises.

Extensions and Advanced Concepts

Once mastery of this basic equation is achieved, students can progress to:

- Solving systems of linear equations: Using substitution or elimination methods with similar
structures.

- Understanding parameterized equations: Introducing variables representing more
complex relationships.

- Exploring inequalities: Moving beyond equations to inequalities, which involve solving for
ranges.

- Graphical interpretations: Plotting the equation as a line in coordinate space to visualize
solutions.



Conclusion

The equation "12 times a number, x, minus 5 is ninety-one" offers a quintessential example
of linear algebra. Its simplicity makes it an ideal learning tool for beginners, while its
structure serves as a stepping stone toward more complex mathematical concepts. By
dissecting the problem, understanding each operation, verifying solutions, and exploring
variations, learners gain not only the ability to solve this particular equation but also
develop critical thinking skills applicable across mathematics and beyond.

Mastery of such problems reinforces the foundational skills necessary for advanced
mathematics, science, engineering, and everyday problem-solving. Whether you're
encountering similar equations in academic settings or real-world scenarios, the principles
outlined here remain universally applicable, emphasizing the timeless importance of
algebra in understanding and navigating the world around us.
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