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Mathematics is a fundamental subject that forms the backbone of numerous scientific and
engineering disciplines. Among various algebraic concepts, solving absolute value equations can
sometimes pose challenges for students and learners. One such intriguing problem is solving the
equation |6k + 12| + 9 = 9 for the variable k. This type of equation involves understanding the
properties of absolute value and how to manipulate algebraic expressions effectively.

In this article, we will explore the step-by-step approach to solving the equation |6k + 12| + 9 = 9,
delve into the properties of absolute value, and provide tips for handling similar equations. Whether

you are a student preparing for exams or a math enthusiast seeking to deepen your understanding,
this comprehensive guide aims to clarify all aspects of this problem.

Understanding the Absolute Value Equation

What Is an Absolute Value?

Absolute value is a mathematical concept that measures the distance of a number from zero on the
number line, regardless of direction. It is denoted by vertical bars | |. For any real number x:

-x|=xifx=0
- x| =-xifx<0

For example:
-15|=5
-1-3] =3

Absolute value equations often involve determining the value of the expression inside the bars,
considering both positive and negative scenarios.

General Form of Absolute Value Equations

The typical form of an absolute value equation is:
|A| =B

where A is an algebraic expression, and B is a non-negative real number. The solutions depend on
the value of B:



-If B > 0, then |A| = B implies two solutions: A = B and A = -B.
-If B =0, then |A| = 0 implies A = 0.

-If B < 0, then |A| = B has no real solutions.

Applying this understanding to our specific problem:

|6k + 12| + 9 =9

we notice that the absolute value expression is combined with a constant addition, which requires
algebraic manipulation before solving.

Step-by-Step Solution of the Equation |6k + 12| + 9 =9

Step 1: Isolate the Absolute Value Expression

To solve the equation, first isolate the absolute value term:
|6k + 12| +9=9

Subtract 9 from both sides:

|6k + 12| =9-9

|6k + 12| =0

This simplification reveals that the absolute value of the expression equals zero.

Step 2: Understand When [A| = 0

Recall that:
|A] =0 ifand only if A= 0
So, set the inside of the absolute value equal to zero:

6k +12=10

Step 3: Solve the Resulting Equation for k

Now, solve for k:



6k +12=0

Subtract 12 from both sides:
ok = -12

Divide both sides by 6:
k=-12/6

k=-2

This is the only solution because the absolute value equaled zero.

Summary of Solution

- The value of k that satisfies the original equation is k = -2.

Verification of the Solution

It's always good practice to verify the solution by substituting it back into the original equation:
|6k + 12| +9=9

Substitute k = -2:

|6(-2) + 12| +9=9

Calculate inside the absolute value:
[-12+12|+9=9

Simplify:

[0]+9=9

|0]=0

So,

0+9=9

which simplifies to:

9=9



This confirms that the solution k = -2 satisfies the original equation.

Additional Insights and Variations

What if the Equation Was Different?

Equation variations can involve different constants or expressions within the absolute value. Let's
consider some examples:

1.6k + 12| +9=15

- Isolate absolute value: |6k + 12| =15-9=6

- Set up two equations: 6k + 12 = 6 and 6k + 12 = -6

- Solve each:

-6k+12=6-6k=-6-k=-1

-6k+12=-6-6k=-18-k=-3

2. |6k + 12| =-3

- Since absolute value cannot be negative, no solutions exist in this case.
3.12k-4] =0

-|Al=0-A=0

-2k-4=0-2k=4-k=2

Handling More Complex Absolute Value Equations

For equations involving multiple absolute value expressions or more complex algebraic
manipulations, follow these tips:

- Isolate the absolute value expression.

- Consider the cases where the expression inside the absolute value is positive or negative.

- Solve each case separately.

- Check for extraneous solutions, especially when dealing with equations where absolute value
expressions are squared or involve other operations.



Common Mistakes to Avoid

- Ignoring the absolute value properties: Remember that |A| = B implies A = +B, but only when B =
0. If B < 0, there are no solutions.

- Mismanaging signs: Be careful when dealing with negative expressions inside the absolute value.

- Forgetting to verify solutions: Always substitute solutions back into the original equation to confirm
validity.

- Overlooking extraneous solutions: Particularly in more complex equations, some solutions may
arise from algebraic manipulations but do not satisfy the original equation.

Conclusion and Key Takeaways

Solving the equation |6k + 12| + 9 = 9 is straightforward once the properties of absolute value are
understood:

- Isolate the absolute value expression.

- Recognize that |A| = 0 implies A = 0.

- Solve the resulting linear equation for k.

- Verify the solution by substituting it back into the original equation.

The solution to the given problem is k = -2, which satisfies the original equation, as verified.

Understanding how to handle absolute value equations is essential for mastering algebra. These
equations frequently appear in various mathematical contexts, from simple exercises to complex
problem-solving scenarios. By practicing different variations and being mindful of common pitfalls,
students can enhance their algebraic skills and build a strong foundation for more advanced
mathematics.

Additional Resources for Learning Absolute Value
Equations

- Khan Academy's Algebra Courses: Offers comprehensive lessons and practice problems.

- Mathway or WolframAlpha: Useful for checking solutions and exploring similar problems.
- Algebra textbooks: Look for chapters on absolute value equations and inequalities.

- Online tutorials and videos: Visual explanations can aid understanding.

By mastering the approach to solving |6k + 12| + 9 = 9 and similar equations, learners equip
themselves with critical problem-solving skills applicable across mathematics and related fields.



Frequently Asked Questions

How do I solve the absolute value equation |6k + 12| + 9 =9
for k?

First, subtract 9 from both sides to get |6k + 12| = 0. Since the absolute value equals zero, the
expression inside must be zero: 6k + 12 = 0. Solve for k: 6k = -12, so k = -2.

What is the value of k in the equation |6k + 12| + 9 = 9?

The solution is k = -2 because solving |6k + 12| + 9 = 9 reduces to |6k + 12| = 0, which occurs when
6k + 12 = 0.

Can there be more than one solution for |6k + 12| + 9 = 9?

No, there is only one solution, k = -2, because the absolute value equation simplifies uniquely to 6k
+12=0.

What steps should I follow to solve |6k + 12| + 9 = 9?
Subtract 9 from both sides to get |6k + 12| = 0. Then, set 6k + 12 = 0 and solve for k, giving k = -2.

Why does |6k + 12| + 9 = 9 only have one solution?

Because subtracting 9 yields |6k + 12| = 0, and the absolute value equals zero only when the
expression inside is zero, leading to a single solution for k.

Is the solution to |6k + 12| + 9 = 9 valid for all real numbers?

Yes, the solution k = -2 is a real number and satisfies the original equation.

What is the importance of solving |6k + 12| = 0?

It's important because the absolute value equals zero only when the expression inside is zero, which
helps find the specific value(s) of k.

Could I have missed other solutions in the equation |6k + 12|
+9=9?

No, because after simplifying, the equation reduces to a single case where |6k + 12| = 0, which has
only one solution.

How do I check if k = -2 satisfies the original equation?

Substitute k = -2 into the original equation: |6(-2) + 12| + 9=|-12+ 12|+ 9=1[0|+9=0+9=09.
Since both sides are equal, the solution is correct.



What is the key concept to understand when solving absolute
value equations like |6k + 12| + 9 = 9?

The key concept is that the absolute value of an expression equals a number only if the expression
inside is equal to that number or its negative; in this case, it simplifies to a single solution when the
value inside the absolute value equals zero.

Additional Resources
Understanding the Equation: Please HelpSolve |6k + 12| + 9 = 9 for K

When encountering an absolute value equation such as |6k + 12| + 9 = 9, students and math
enthusiasts alike may feel a mix of curiosity and apprehension. These types of equations are
fundamental in algebra, often serving as a stepping stone to mastering more complex concepts. This
comprehensive review aims to break down the problem, explore strategies for solving it, and provide
a thorough understanding of the principles involved.

Introduction to Absolute Value Equations

What is Absolute Value?

Absolute value, denoted by | |, measures the distance of a number from zero on the number line,
regardless of direction. For any real number x,

-x| =xifx=0
-x|=xifx<0

This property makes absolute value equations unique because they inherently involve two potential
cases—one where the expression inside the absolute value is non-negative, and another where it is
negative.

Why Are Absolute Value Equations Important?

Absolute value equations appear frequently in various fields such as physics, engineering, and
computer science. They are essential in situations involving distances, tolerances, and deviations.
From a mathematical perspective, they reinforce understanding of inequalities and piecewise
functions.



Dissecting the Equation: |6k + 12| + 9 =9

Initial Observation

The equation can be viewed as a straightforward absolute value problem:
|6k + 12| +9=9

At first glance, the addition of 9 inside the absolute value equation suggests that the absolute value
part must be analyzed independently, considering the properties of absolute value.

Isolate the Absolute Value

To analyze, subtract 9 from both sides:
|6k + 12| +9=9

Subtract 9:

|6k + 12| =0

This is a critical step because it simplifies the problem significantly.

Solving the Simplified Equation

The Core Equation: |6k + 12| =0

Since the absolute value of an expression equals zero only when the expression itself equals zero, we
can write:

6k +12=0

Solving for k

Set up the linear equation:
6k+12=0

Subtract 12 from both sides:



ok =-12
Divide both sides by 6:
k=-2

This single value of k satisfies the original equation, provided the initial steps were valid.

Verifying the Solution

Verification is an essential part of solving equations, especially for absolute value problems, to
ensure that no extraneous solutions have been introduced.

Substitute k = -2 back into the original equation

Original equation:
|6k + 12| +9=9
Plugin k = -2:
[6(-2) + 12| +9=9
Calculate inside the absolute value:
[-12+12|+9=9
Simplify:

0] +9=9

Which simplifies to:
0+9=9

And confirms:
9=9

Since the equality holds true, k = -2 is a valid solution.



Understanding the Nature of the Solution

Unique Solution

In this case, the absolute value equation simplifies to a single case, resulting in one valid solution:
-k=-2

This occurs because the absolute value of an expression equals zero only when the expression itself
equals zero, leading to a unique solution.

General Pattern in Absolute Value Equations

For equations of the form |A(k)| = B, where B = 0:
- If B > 0, there are generally two solutions:
1.A(k) =B

2.A(k) =-B

-If B = 0, there is one solution:

1.Ak) =0

- If B < 0, there are no solutions because absolute value cannot be negative.

In our case, B = 0, so the only solution arises from setting the inside equal to zero.

Expanding the Concept: What If the Equation Was
Different?

To deepen understanding, it's beneficial to consider variations of the original problem.

Scenario 1: |6k + 12| + 9 =15

Subtract 9:

|6k + 12| = 6



Set up two cases:
- Case 1:

6k +12=16

- Case 2:

6k + 12 =-6

Verify solutions:

-Fork = -1:

[6(-1) + 12| +9=|-64+12|4+9=6/+9=6+9=15]

- Fork = -3:

[6(-3) + 12| +9=|-18+12|+9=|-6|+9=6+9=15[

Both solutions are valid.

Scenario 2: |6k + 12|+ 9 =8

Subtract 9:
|6k + 12| = -1

Since absolute value cannot be negative, no solutions exist here.

Graphical Interpretation

Visualizing absolute value equations can enhance comprehension.



Plotting |6k + 12| +9 =9

- The equation reduces to |6k + 12| = 0, which is a "V" shaped graph with the vertex at the point
where 6k + 12 = 0.

- The graph of |6k + 12| is a "V" shape opening upwards, with its vertex at k = -2.
- The line y = 9 intersecting this graph touches only at the point where |6k + 12| =0, i.e., at k = -2.

This visualization confirms the uniqueness of the solution.

Common Mistakes and Misconceptions

1. Ignoring the Absolute Value Conditions

Some students forget that |A| = 0 only when A = 0, and that |A| = B only when B = 0. Always verify
the value of B before proceeding.

2. Overlooking the Two Cases in Absolute Value Equations

When solving equations like |A| = B (with B > 0), do not forget to consider both A = B and A = -B.

3. Mismanaging Negative Values

In equations where the right side is negative, recognize that no real solutions exist, as absolute
values cannot be negative.

Summary and Final Thoughts

This in-depth review of the equation Please HelpSolve |6k + 12| + 9 = 9 for K emphasizes several
key points:

- The problem simplifies neatly to |6k + 12| = 0 because the 9 on the left cancels with the 9 on the
right.

- The only solution occurs when the expression inside the absolute value equals zero.



- The solution is k = -2, confirmed through substitution.

- Variations of the problem demonstrate the importance of considering multiple cases and
understanding the properties of absolute value.

- Graphical interpretations can aid in visual understanding.

- Common mistakes involve misinterpreting the conditions of absolute value equations or neglecting
the cases when the right side is negative.

Practical Applications and Further Study

Understanding how to solve absolute value equations like this forms a foundation for tackling
inequalities, piecewise functions, and real-world problems involving distances or deviations. Future
studies might include:

- Solving inequalities with absolute values

- Applications in physics, such as calculating distances or tolerances

- Exploring absolute value functions' graphs in more complex scenarios

Conclusion

The equation |6k + 12| + 9 = 9 exemplifies the straightforward yet fundamental nature of absolute
value equations. By isolating the absolute value and considering the properties involved, we find that
the only solution is k = -2. Mastery of such problems enhances algebraic manipulation skills, critical
thinking, and problem-solving confidence. Whether you're a student, educator, or enthusiast,
understanding the nuances of absolute value equations is essential for advancing in mathematics.

Please Helpsolve 6k 12 9 9 For K

Please Helpsolve 6k 12 9 9 For K

Related Articles

e How Many Moles Are In 6.4grams Of Copper
e What Is The Cost Of An $8,000 Car Including 5% Tax?
e What Are The Risk Factors For Patient's With 2+ DI ?



https://sip.evo9x.com/ma02/please-helpsolve-6k-12-9-9-for-k.pdf
https://sip.evo9x.com/ma02/how-many-moles-are-in-6-4grams-of-copper.pdf
https://sip.evo9x.com/ma02/what-is-the-cost-of-an-8-000-car-including-5-tax.pdf
https://sip.evo9x.com/ma02/what-are-the-risk-factors-for-patient-s-with-2-ldl.pdf

Back to Home


https://sip.evo9x.com

