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Understanding how to evaluate algebraic expressions with given variable
values is a fundamental skill in mathematics. Today, we will explore the
process of evaluating the expression 8(b divided by 2) - (c + 4) when b = 1/2
and ¢ = 1/4. This step-by-step guide will help clarify each part of the
calculation, ensuring you can confidently substitute values into algebraic
expressions and compute the results accurately.

Breaking Down the Expression

Before diving into calculations, it’s important to understand the structure
of the expression:

8(b + 2) — (c + 4)

This expression involves several mathematical operations:
- Division inside the parentheses

- Multiplication

- Addition

- Subtraction

Understanding the order of operations (PEMDAS/BODMAS) is key to solving the
expression correctly.

Step-by-Step Evaluation Process

Step 1: Substitute the Given Values

The first step is to replace the variables b and ¢ with their given values:
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The expression becomes:

8((1/2) + 2) — (1/4 + 4)

Step 2: Simplify Inside the Parentheses

Focus on the division and addition inside the parentheses.
a. Calculate (1/2) =+ 2

Dividing a fraction by a whole number involves multiplying by the reciprocal:
(1/2) + 2 = (1/2) x (1/2) = 1/4

b. Calculate (1/4 + 4)

Since 4 is a whole number, convert it to a fraction with denominator 1:
1/4 + 4/1

To add these, find a common denominator, which is 4:

1/4 + (4/1)

1/4 + (4 x 4)/(1 x 4) = 1/4 + 16/4 = (1 + 16)/4 = 17/4

Step 3: Multiply and Subtract

Now, perform the remaining operations:

- Multiply 8 by the result from Step 2:

8 x (1/4) = (8 x 1)/4 = 8/4 = 2

- Subtract the sum from the multiplication result:
2 — 17/4

Express 2 as a fraction with denominator 4:

2 = 8/4

Now, subtract:

8/4 — 17/4 = (8 — 17)/4

-9/4



Final Result and Interpretation

After completing the calculations, the value of the original expression when
b =1/2 and ¢ = 1/4 is:

-9/4

This can be written as a mixed number:

-9/4 = -2 1/4

Interpretation: The evaluated expression results in a negative value,

specifically -2 1/4, indicating that the combined operations lead to a
negative outcome given the particular values of b and c.

Why Is Understanding This Important?

Mastering the evaluation of algebraic expressions with specific variable
values is essential for:

- Solving real-world problems involving formulas

- Developing algebraic thinking skills

- Preparing for more advanced mathematics like calculus and algebraic
modeling

Accurately substituting values and following the order of operations ensures
correct solutions and builds a solid foundation for future learning.

Tips for Evaluating Algebraic Expressions
Effectively

e Always substitute variables carefully: Double-check your replacements to
prevent errors.

e Follow the order of operations: Parentheses, exponents,
multiplication/division (from left to right), addition/subtraction (from
left to right).

e Convert mixed numbers to improper fractions: Simplifies calculations,
especially when multiplying or dividing.



» Keep fractions in fractional form until the final step: This prevents
rounding errors and maintains accuracy.

e Practice similar problems: Reinforces understanding and improves speed
and accuracy.

Additional Examples to Practice

To strengthen your skills, try evaluating similar expressions with different
values:

1. Evaluate 5(a + 3) — (d + 2) when a = 3/4 and d = 2/3
2. Calculate 10(x =+ 5) + (y + 7) where x = 2/3 and y = 1/2

3. Find the value of 7(m + 2) — (n + 1) when m = 3/2 and n = 3/4

Practicing these will help you become more confident in evaluating complex
algebraic expressions with variable substitution.

Conclusion

Evaluating the expression 8(b + 2) — (c + 4) when b = 1/2 and ¢ = 1/4
involves a clear understanding of the order of operations, proper
substitution, and fraction arithmetic. By following the step-by-step process
detailed above, you can confidently solve similar algebraic problems, which
are foundational skills in mathematics. Remember, practice makes perfect, and
mastering these techniques will serve you well in academic and real-world
applications involving algebra.

Meta Description: Learn how to evaluate the algebraic expression 8(b + 2) —
(c + 4) when b = 1/2 and ¢ = 1/4 with this comprehensive, step-by-step guide.
Perfect for students looking to strengthen their algebra skills!



Frequently Asked Questions

What is the value of the expression 8(b + 2) - (c +
4) when B = 1/2 and C = 1/4?

First, substitute B = 1/2 and C = 1/4 into the expression:
8(1/2 + 2) - (1/4 + 4)

Calculate inside the parentheses:
1/2 + 2 =1/2 x 1/2 = 1/4

Now multiply by 8:

8 x 1/4 =2

Calculate the second parentheses:
1/4 + 4 = 1/4 + 16/4 = 17/4

Now subtract:

2 - 17/4 = 8/4 - 17/4 = -9/4
Final answer: -9/4

How do you evaluate 8(b + 2) - (c + 4) with B = 1/2
and C = 1/4?

Replace B and C with their given values:
8(1/2 +2) - (1/4 + 4)

Calculate the division inside the parentheses:
1/2 + 2 =1/2 x 1/2 = 1/4

Multiply by 8:

8 x 1/4 = 2

Add inside the second parentheses:

1/4 + 4 = 17/4

Subtract for the final result:

2 - 17/4 = -9/4

Thus, the value of the expression is -9/4.

What is the simplified result of 8(b + 2) - (c + 4)
given B = 1/2 and C = 1/47?
The simplified result is -9/4 after substituting the given values and

performing the calculations.

Why does the expression 8(b + 2) - (c + 4) evaluate
to -9/4 when B = 1/2 and C = 1/4?

Because substituting B = 1/2 and C = 1/4 into the expression and simplifying
step-by-step results in -9/4, as shown in the calculation process.

Can you explain the step-by-step process to evaluate



8(b + 2) - (c + 4) with the given values?

Yes. First, substitute B and C:
8(1/2 + 2) - (1/4 + 4). Next, compute 1/2 + 2 = 1/4. Then, multiply 8 x 1/4 =
2. Next, add 1/4 + 4 = 17/4. Finally, subtract: 2 - 17/4 = -9/4.

What are the key steps to evaluate the expression
8(b +2) - (c + 4) with B =1/2 and C = 1/47?

The key steps are: substituting the values of B and C, simplifying the
division and addition, multiplying where needed, and performing the
subtraction to arrive at the final answer, which is -9/4.

If B=1/2 and C = 1/4, what is the result of 8(b =
2) - (c + 4)7?

The result is -9/4.

Is the calculation of 8(b = 2) - (c + 4) with B =
1/2 and C = 1/4 straightforward?

Yes, by carefully substituting the values and following the order of
operations, the calculation is straightforward, resulting in -9/4.

How can I verify the result of evaluating 8(b + 2) -
(c + 4) with B =1/2 and C = 1/4?

You can verify by plugging in the values step-by-step as shown: compute the
division, multiply, add, and subtract, confirming the final answer is -9/4.

Additional Resources
Evaluate 8(b = 2) - (c + 4) When b = 1/2 and ¢c = 1/4

When it comes to mathematical expressions involving variables, the process of
evaluation requires a clear understanding of the order of operations,
substitution of given values, and simplification. The expression 8(b + 2) -
(c + 4) provides an excellent example to explore these concepts thoroughly.
This article aims to dissect this particular problem, analyze the steps
involved in solving it, and reflect on the broader implications of such
calculations in real-world and academic contexts.



Understanding the Expression: Structure and
Components

Before diving into calculations, it’'s essential to comprehend the structure
of the expression:

\[ 8(b \div 2) - (c + 4) \]

This expression combines multiple operations: multiplication, division,
addition, and subtraction. It involves variables b and c, which are
placeholders for specific values. The key points in understanding this
expression are:

- The division operation b + 2 occurs first within its term.

- The multiplication by 8 applies to the result of b + 2.

- The subtraction involves the sum of c + 4.

- The entire expression hinges on substituting the given values of b and c.

Understanding these components sets the stage for accurate evaluation. It
also emphasizes the importance of applying the correct order of operations,

often remembered by the acronym PEMDAS (Parentheses, Exponents,
Multiplication and Division, Addition and Subtraction).

Step-by-Step Evaluation Process

The calculation hinges on the given values:

\frac{1}{2} \)

-\(Db
- \( ¢ = \frac{1}{4} \)

Let's evaluate the expression methodically.

1. Substitute the values of b and c

Replace b and ¢ with their respective numerical values:

\[ 8 \left( \frac{1}{2} \div 2 \right) - \left( \frac{1}{4} + 4 \right) \]

2. Simplify inside the parentheses

Calculate b + 2:



\[ \frac{1}{2} \div 2 \]

Recall that dividing by 2 is equivalent to multiplying by its reciprocal:
\[ \frac{1}{2} \times \frac{1}{2} = \frac{1}{4} \]

Now, the expression becomes:

\[ 8 \times \frac{1}{4} - \left( \frac{1l}{4} + 4 \right) \]

3. Perform multiplication

Calculate 8 x 1/4:
\[ 8 \times \frac{1}{4} = 2 \]
The expression simplifies further:

\[ 2 - \left( \frac{1}{4} + 4 \right) \]

4. Simplify the parentheses

Add 1/4 + 4:

Express 4 as a fraction with denominator 4:

\[ \frac{1}{4} + \frac{16}{4} = \frac{17}{4} \]
Now, the expression is:

\[ 2 - \frac{17}{4} \]

5. Final subtraction

Express 2 as a fraction with denominator 4:

\[ \frac{8}{4} - \frac{17}{4} = -\frac{9}{4} \I
Or as a decimal:

\[ -2.25 \]

Final result: \(-\frac{9}{4}\) or \(-2.25\)



Analysis and Interpretation of the Result

The calculated value of the expression when b = 1/2 and ¢ = 1/4 is \(-
\frac{9}{4}\), which is approximately \(-2.25\).

This negative result indicates that, under these specific variable values,
the expression yields a negative quantity. Such outcomes are common in
algebraic evaluations, especially when subtracting larger quantities from
smaller ones.

Implications and insights:

- The calculation exemplifies the importance of correctly handling fractions
and order of operations.

- It underscores the significance of substitution in evaluating variable
expressions.

- The negative outcome can have interpretations in various contexts, such as
representing deficits, losses, or inverse relationships.

Broader Applications and Significance

Evaluating such expressions is fundamental in numerous fields including
science, engineering, finance, and everyday problem-solving. Here’'s a look at
some broader implications:

Practical Applications

- Financial calculations: Determining net losses when expenses outweigh
income.

- Physics: Calculating net forces or energy states where opposing factors
reduce overall values.

- Statistics: Computing differences involving ratios or proportions.

- Engineering: Analyzing system behaviors where variables influence outcomes
inversely.

Features and Pros/Cons of the Evaluation Process

Features:

- Emphasizes the importance of precise substitution.
- Reinforces understanding of the order of operations.
- Demonstrates handling of fractions and mixed operations.



Pros:

- Clear, step-by-step methodology reduces errors.
- Flexibility to adapt to different variable values.
- Enhances algebraic comprehension.

Cons:

- Can become complex with larger expressions or more variables.
- Fractions may introduce computational difficulty for some learners.
- Misinterpretation of order can lead to incorrect results.

Conclusion: Lessons Learned and Final Thoughts

Evaluating the expression 8(b + 2) - (c + 4) with specific variable values
offers valuable insights into algebraic manipulation and the importance of
meticulous calculation. The process underscores fundamental mathematical
principles, such as the correct sequence of operations and the treatment of
fractions, which are essential skills in both academic pursuits and real-
world scenarios.

The specific evaluation for b = 1/2 and ¢ = 1/4 reveals a result of \(-
\frac{9}{4}\), highlighting how variable substitution can dramatically alter
the outcome of an expression. Understanding these concepts prepares students
and professionals alike to approach complex problems methodically, ensuring
accuracy and confidence in their calculations.

In sum, mastering the evaluation of such expressions fosters a deeper
appreciation for mathematics' systematic beauty and its practical utility in
diverse fields. Whether dealing with simple algebra or complex real-world
data, the principles demonstrated in this analysis remain universally
applicable, reinforcing the importance of precision, clarity, and logical
reasoning.
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