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Introduction

Mathematics often presents challenges that require quick thinking and precise calculations, especially

when dealing with algebraic expressions and variables. When faced with an expression like -2x"2 - 4x
+ 10, and the task is to evaluate its value for specific values of x, such as x = -3A - 20B, it can seem

daunting at first glance. This situation is common in algebra, where expressions contain variables, and
values are given in terms of other variables or constants. Understanding how to approach such

problems is crucial for students, teachers, and anyone working with algebraic expressions.

In this article, we will explore the process of evaluating the given algebraic expression -2x*2 - 4x + 10
when x is defined as -3A - 20B. We will also discuss key concepts such as substitution, simplifying
algebraic expressions, and the importance of understanding variables and constants. By the end of
this comprehensive guide, readers will be equipped with the knowledge needed to tackle similar

problems confidently and efficiently.

Understanding the Expression and Variables



What is the Expression?

The expression -2x"2 - 4x + 10 is a quadratic expression in terms of the variable x. It involves:

- A quadratic term: -2x"2

- A linear term: -4x

- A constant term: +10

This type of expression is fundamental in algebra and is used in various applications such as physics,

engineering, and economics.

The Variable x

In the problem, x is not given as a specific number but as a combination of other variables, namely A

and B, defined as:

x =-3A - 20B

This means that the value of x depends on the values of A and B. To evaluate the original expression

fully, you need to substitute x with this algebraic expression and then simplify.

Step-by-Step Approach to Evaluation

Step 1: Understand the Goal

The goal is to find the value of -2x2 - 4x + 10 when:

x =-3A - 20B



Since A and B are variables, the result will be an algebraic expression in terms of A and B.

Step 2: Substitution

Replace x in the original expression with -3A - 20B:

-2(-3A - 20B)*2 - 4(-3A - 20B) + 10

Step 3: Expand and Simplify Each Part

The main challenge lies in expanding (-3A - 20B)*2 and simplifying the entire expression.

Detailed Expansion and Simplification

Expanding (-3A - 20B)*2

Recall the binomial expansion:

(a + b)*2 = a2 + 2ab + b2

Applying this:

(-3A - 20B)"2 = (-3A)*2 + 2 (-3A) (-20B) + (-20B)"2

Calculations:

- (-3A)"2 = 9AN2

- 2 (-3A) (-20B) = 2 60AB = 120AB
- (-20B)*2 = 400B"2



So,

(-3A - 20B)"2 = 9A"2 + 120AB + 400B"2

Substituting Back Into the Expression

Now, the entire expression becomes:

-2(9A"2 + 120AB + 400B"2) - 4(-3A - 20B) + 10

Step 4: Distribute and Simplify

First term:

-2 OAN2 = -18AN2

-2 120AB = -240AB

-2 400B*2 = -800B"2

Second term:

-4 -3A = +12A

-4 -20B = +80B

Now, rewrite the entire expression:



-18A"2 - 240AB - 800B”2 + 12A + 80B + 10

Final Expression in Terms of A and B

The simplified algebraic expression for the original problem is:

-18A"2 - 240AB - 800B”2 + 12A + 80B + 10

This expression provides the value of the original quadratic for any given values of A and B.

Practical Applications and Significance

Understanding how to evaluate such expressions has broad applications:

- Algebraic modeling: In physics, for example, variables A and B could represent different parameters

like velocity, mass, or force, and the expression could model energy or other quantities.

- Engineering calculations: Engineers often substitute variables with real-world values to compute

outcomes in systems like circuits, structures, or control systems.

- Economics and finance: Variables such as A and B could represent economic indicators, and the

expression could model profit, cost, or other financial metrics.

- Educational purposes: Mastery of substitution, expansion, and simplification builds foundational skills

necessary for advanced mathematics and problem-solving.



Tips for Evaluating Algebraic Expressions
1. Carefully substitute variables: Double-check substitutions to avoid errors.
. Expand binomials carefully: Use algebraic identities to simplify.

. Keep track of signs: Be cautious with positive and negative signs.

2
3
4. Combine like terms: Simplify the expression by grouping similar terms.
5. Use parentheses: To clarify order of operations during expansion.

6

. Practice regularly: Familiarity with algebraic techniques improves speed and accuracy.

Summary

Evaluating the expression -2x*2 - 4x + 10 when x = -3A - 20B involves several key steps:
- Recognize the structure of the algebraic expression.

- Substitute x with -3A - 20B.

- Expand the binomial (-3A - 20B)*2 using identity formulas.

- Distribute and simplify each term carefully.

- Combine like terms to reach the final algebraic expression.

The resulting expression:

-18A"2 - 240AB - 800B”2 + 12A + 80B + 10

provides the evaluated value in terms of A and B.

Final Thoughts



Grasping the process of evaluating complex algebraic expressions is vital for problem-solving across
many disciplines. Whether you're tackling homework problems, preparing for exams, or applying
mathematics in real-world scenarios, mastering substitution and simplification techniques will serve you
well. Remember to approach each step methodically, verify your calculations, and practice regularly to

develop confidence and proficiency in algebra.

Note: While this article does not include links or external references, understanding the foundational
concepts discussed here will significantly enhance your mathematical skills and readiness for more

advanced topics.

Frequently Asked Questions

What does the expression -2x"2 - 4x + 10 represent when x = -32

It represents the value of the quadratic expression evaluated at x = -3.

How do you evaluate the expression -2x"2 - 4x + 10 at x = -3?

Substitute x = -3 into the expression, then simplify step by step.

What is the first step to find the value of -2x"*2 - 4x + 10 when x =
-39

Replace every x with -3 in the expression: -2(-3)*2 - 4(-3) + 10.

What is the value of -2(-3)"22?

-2 times 9, which equals -18.



How do you simplify -4(-3)?

Multiply -4 by -3 to get +12.

After substituting x = -3, what is the sum of all terms in the
expression?

18 + 12 + 10 = 4.

What is the final value of the expression -2x"2 - 4x + 10 when x =
-32

The value is 4.

Is the answer to the expression -2x"2 - 4x + 10 when x = -3 equal
to option A) -20 or B) 49

The correct answer is B) 4.

What is the significance of evaluating the expression at x = -3?

It helps determine the value of the quadratic expression at that specific x-coordinate.

Can the expression -2x"2 - 4x + 10 be used to find maximum or
minimum points?

Yes, as a quadratic, it can be analyzed to find its vertex, which indicates its maximum or minimum

value.



Additional Resources

When X= -3A. -20B.

Introduction

Mathematics, often regarded as a universal language, provides tools for solving a multitude of
problems across various disciplines. Among these tools, algebraic expressions stand as fundamental
components, enabling practitioners to model real-world scenarios, analyze relationships, and predict
outcomes. The expression -2x2 - 4x + 10 exemplifies a quadratic function—a cornerstone concept in

algebra—whose evaluation at specific values of x yields insights into its behavior and properties.

In this detailed investigation, we explore the process of determining the value of -2x? - 4x + 10 when x
is assigned the expressions -3A and -20B. This task involves substitution, algebraic manipulation, and
an understanding of how variables interact within quadratic functions. The analysis not only clarifies

the computational steps necessary but also situates the problem within a broader mathematical

framework, emphasizing its relevance and applications.

Contextualizing the Problem

Before delving into calculations, it is essential to understand the significance of the given expression

and the variable assignments.

The Expression: -2x? - 4x + 10

This quadratic expression is characterized by:



- A leading coefficient of -2, indicating the parabola opens downward.
- A linear coefficient of -4.

- A constant term of 10.

Quadratic expressions like this are fundamental in modeling physical phenomena such as projectile

motion, economic profit functions, and optimization problems.

Variable Assignments: x = -3A and x = -20B

The variable x is expressed in terms of other variables, A and B, scaled by constants:

-x=-3A
-x =-20B

These substitutions suggest a scenario where the variable x depends on parameters A and B, which

could represent different quantities or coefficients in a broader context, such as in algebraic modeling

or parameterized functions.

Fundamental Approach to the Evaluation

The core task involves calculating the value of the quadratic expression at specified x-values. The

general method includes:
1. Substituting the given x-value into the expression.
2. Expanding and simplifying the resulting algebraic expression.

3. Interpreting the results within the context of variables A and B.

Given the two different substitutions, the process will be performed separately for each.



Evaluation When x = -3A

Step 1: Substitution

Replace x with -3A:

\[

-2(-3A)"2 - 4(-3A) + 10

\

Step 2: Simplify Each Term

- Square the x-term: \((-3A)"2 = 9A"2\)

So, \(-2 \times 9A"2 = -18A"2\)

- Linear term: \(-4 \times -3A = 12A))

- Constant term remains 10.

Step 3: Final Expression

\[

-18A"2 + 12A + 10

\

This quadratic expression in terms of A encapsulates how the original function behaves when x is tied

to A via the relation \(x = -3A\).



Step 4: Interpretation

- The resulting quadratic, \(-18A*2 + 12A + 10\), can be analyzed for its vertex, roots, and overall

shape.

- This form is useful in scenarios where A is a variable parameter, such as in optimization problems or

parametric studies.

Evaluation When x = -20B

Step 1: Substitution

Replace x with -20B:

\[

-2(-20B)*2 - 4(-20B) + 10

\

Step 2: Simplify Each Term

- Square the x-term: \((-20B)"2 = 400B"2\)

So, \(-2 \times 400B2 = -800B2\)

- Linear term: \(-4 \times -20B = 80B\)

- Constant remains 10.

Step 3: Final Expression



\[

-800B*2 + 80B + 10

\

This quadratic in B highlights the influence of B on the original function.

Step 4: Interpretation

- The expression \(-800B”2 + 80B + 10\) can be examined for its maximum point, roots, and other

characteristics.

- Its significant coefficients suggest a steeper curvature compared to the A-based expression, likely

reflecting different sensitivities or scales in the modeled scenario.

Comparative Analysis of the Two Results

The two evaluated expressions:

- For \(x = -3A\):

\[

-18A"2 + 12A + 10

\

- For \(x = -20B\):

\[

-800B"2 + 80B + 10
\



highlight different quadratic behaviors driven by their coefficients.

Key Observations:

1. Leading Coefficient Magnitude:

- The coefficient for the quadratic term in A is \(-18\), whereas in B it is \(-800\). The larger magnitude

in the B case indicates a steeper parabola, implying that changes in B have a more substantial impact

on the value of the expression.

2. Linear Coefficient:

- The linear coefficient in A is \(+12\), while in B it is \(+80\), again emphasizing a greater sensitivity in

the B scenario.

3. Constant Term:

- Both expressions share the constant term 10, serving as the baseline value when the quadratic and

linear terms are zero.

Broader Implications and Applications

Understanding how the quadratic expression behaves under different substitutions has practical

implications:

- Optimization: In scenarios where A or B represents a controllable parameter, analyzing these

quadratic forms can determine optimal values that maximize or minimize the original function.

- Parameter Sensitivity: The steepness of the parabola indicates how sensitive the function's output is



to changes in A or B, crucial in engineering tolerances and financial modeling.

- Modeling Real-World Phenomena: Many physical and economic models are quadratic in nature;

substituting different parameters aids in simulating various scenarios or predicting outcomes under

different conditions.

Advanced Considerations

Completing the Square and Vertex Analysis

To identify the maximum or minimum of these quadratic functions, the vertex form can be derived:

- For \(f(A) = -18A"2 + 12A + 10\):

Complete the square:

\[

f(A) = -18\left(A”2 - \frac{12}{18}Alright) + 10

\

\[

= -18\left(A*2 - \frac{2}{3}Al\right) + 10

\

Completing the square inside:

\[

AN2 - \frac{2{3}A + \left(\frac{1}{3}Nright)*2 - \left(\frac{1}{3}\right)"2
\



\[
= \left(A - \frac{1}{3N\right)*2 - \frac{1H9}
\]

So,

\[
f(A) = -18\left(\left(A - \frac{1}{3}\right)*2 - \frac{1}{9}\right) + 10
\

\[
= -18\left(A - \frac{1}{3N\right)*2 + 2 + 10
\]

\[

= -18\left(A - \frac{1}{3}\right)*2 + 12

\

- The vertex occurs at \(A = \frac{1}{3}\), with maximum value 12.

Similarly, for \(g(B) = -800B*2 + 80B + 10\):

- Complete the square:

\[
g(B) = -800\left(B2 - \frac{80}800}B\right) + 10
\]

\[
= -800\left(B*2 - \frac{1}{10}B\right) + 10
\



Completing the square:

\[
BA2 - \frac{1{{10}B + \left(\frac{1}{20N\right)*2 - \left(\frac{1}{20}\right)*2
\]

\[

= \left(B - \frac{1}{20}\right)*2 - \frac{1}{400}
\]

Therefore,

\[

g(B) = -800\left(\left(B - \frac{1}{20}\right)*2 - \frac{1}{400}\right) + 10
\]

\[

= -800\left(B - \frac{1}{20}\right)*2 + 2 + 10
\]

\[

= -800\left(B - \frac{1}20}\right)*2 + 12

\]

- The vertex is at \(B = \frac{1}{20}\), with maximum value 12.

This analysis reveals both functions attain their maximum value of 12 at
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