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Understanding the fundamental concepts of revenue and cost functions is
essential for analyzing the financial performance of a business. The given
functions serve as mathematical models that describe how revenue and costs
change with the level of output or sales, denoted by \( x \). This article
delves into a detailed analysis of these functions, exploring their
properties, the calculation of profit, break-even points, and other critical
financial metrics. Through this, we aim to provide a comprehensive
understanding of the business scenario modeled by these functions.

1. Overview of the Revenue and Cost Functions

1.1 The Total Revenue Function \( R(x) \)
The total revenue function is given as:
\[
R(x) = 600x - 0.1x
\]
At first glance, this appears to be a linear function; however, the structure
suggests a potential typographical error, as a typical revenue function is
expressed as \( R(x) = p \times x \), where \( p \) is the price per unit. If
we interpret the function as:
\[
R(x) = (600 - 0.1) x = 599.9x
\]
then the function indicates a linear relationship where the revenue per unit
decreases slightly as the number of units increases, possibly due to
discounts or market saturation effects.

Alternatively, if the original expression is meant to be:
\[
R(x) = 600x - 0.1x^2
\]
then it models a quadratic revenue function that peaks at a certain point,
which is typical in scenarios where increased sales lead to diminishing
returns or market constraints.

For clarity, we will assume the latter form:
\[
R(x) = 600x - 0.1x^2
\]
which is a quadratic function representing a more realistic revenue scenario
with diminishing returns.



1.2 The Total Cost Function \( C(x) \)
The total cost function is:
\[
C(x) = 2000(x + 2) + 700
\]
Expanding this:
\[
C(x) = 2000x + 4000 + 700 = 2000x + 4700
\]
This is a linear function indicating that costs increase proportionally with
the level of output, with a fixed component of 4700, which could include
fixed costs such as rent, salaries, and other overhead expenses.

2. Analyzing the Revenue Function

2.1 Properties of \( R(x) = 600x - 0.1x^2 \)
- Quadratic Nature: The revenue function is a downward-opening parabola
because the coefficient of \( x^2 \) is negative.
- Vertex (Maximum Revenue): The peak of the parabola indicates the level of
output \( x \) at which revenue is maximized.

To find the maximum revenue:
\[
x_{max} = -\frac{b}{2a}
\]
where \( a = -0.1 \) and \( b = 600 \):
\[
x_{max} = -\frac{600}{2 \times -0.1} = -\frac{600}{-0.2} = 3000
\]

- Maximum Revenue: Calculate \( R(3000) \):
\[
R(3000) = 600 \times 3000 - 0.1 \times (3000)^2 = 1,800,000 - 0.1 \times
9,000,000 = 1,800,000 - 900,000 = 900,000
\]
Thus, the maximum revenue is \$900,000 when \( x = 3000 \).

2.2 Interpretation of the Revenue Function
This quadratic model suggests that increasing production up to 3000 units
maximizes revenue. Beyond this point, additional units decrease total
revenue, possibly due to market saturation, increased discounts, or other
factors.

3. Analyzing the Cost Function

3.1 Properties of \( C(x) = 2000x + 4700 \)
- Linear Relationship: Cost increases proportionally with the number of units



produced.
- Fixed Costs: The \$4700 component reflects fixed costs that do not depend
on production volume.
- Variable Costs: The \$2000 per unit reflects variable costs associated with
each additional unit produced.

3.2 Cost at Different Production Levels
Some example calculations:
- For \( x=0 \):
\[
C(0) = 2000 \times 0 + 4700 = 4700
\]
- For \( x=3000 \):
\[
C(3000) = 2000 \times 3000 + 4700 = 6,000,000 + 4700 = 6,004,700
\]

4. Calculating Profit and Profitability

4.1 Profit Function \( P(x) \)
Profit is the difference between revenue and cost:
\[
P(x) = R(x) - C(x)
\]
Substituting the functions:
\[
P(x) = (600x - 0.1x^2) - (2000x + 4700)
\]
Simplify:
\[
P(x) = 600x - 0.1x^2 - 2000x - 4700 = -0.1x^2 - 1400x - 4700
\]

4.2 Critical Points and Maximum Profit
To find the production level that maximizes profit:
\[
x_{max} = -\frac{b}{2a}
\]
where \( a = -0.1 \), \( b = -1400 \):
\[
x_{max} = -\frac{-1400}{2 \times -0.1} = -\frac{-1400}{-0.2} = -7000
\]
Since negative production is not feasible, the quadratic opening downward
indicates the profit function's maximum occurs at the vertex, but in this
case, the vertex is at \( x = -7000 \), which is outside the realistic
domain.

Alternatively, since the quadratic coefficient is negative and the vertex is
at \( x=7000 \) (considering the sign correction), let's carefully re-
compute:



\[
x_{max} = -\frac{b}{2a} = -\frac{-1400}{2 \times -0.1} = -\frac{-1400}{-0.2}
= -7000
\]

But because the quadratic opens downward (coefficient \( a = -0.1 \)), the
maximum profit occurs at \( x=7000 \).

Calculating \( P(7000) \):
\[
P(7000) = -0.1 \times (7000)^2 - 1400 \times 7000 - 4700
\]
\[
P(7000) = -0.1 \times 49,000,000 - 9,800,000 - 4700 = -4,900,000 - 9,800,000
- 4700 = -14,702,700
\]
This results in a negative profit, indicating that at the profit-maximizing
production level, the business incurs a loss. Therefore, the business should
consider production levels where profit is non-negative.

4.3 Break-Even Point(s)
Set \( P(x) = 0 \):
\[
-0.1x^2 - 1400x - 4700 = 0
\]
Multiply through by \(-1\):
\[
0.1x^2 + 1400x + 4700 = 0
\]
Divide through by 0.1:
\[
x^2 + 14,000x + 47,000 = 0
\]
Use quadratic formula:
\[
x = \frac{-14,000 \pm \sqrt{(14,000)^2 - 4 \times 1 \times 47,000}}{2}
\]
Calculate discriminant:
\[
\Delta = 14,000^2 - 4 \times 47,000 = 196,000,000 - 188,000 = 195,812,000
\]
Square root:
\[
\sqrt{\Delta} \approx 13,986.54
\]
Find roots:
\[
x = \frac{-14,000 \pm 13,986.54}{2}
\]
- First root:
\[
x = \frac{-14,000 + 13,986.54}{2} = \frac{-13.46}{2} \approx -6.73
\]
- Second root:
\[
x = \frac{-14,000 - 13,986.54}{2} = \frac{-27,986.54}{2} \approx -13,993.27
\]



Since negative production quantities are not feasible, the business breaks
even only at negative \( x \), which is not practical. Therefore, within the
realistic domain (\( x \ge

Frequently Asked Questions

What is the expression for the profit function based
on the given revenue and cost functions?

The profit function P(x) is obtained by subtracting the cost function C(x)
from the revenue function R(x): P(x) = R(x) - C(x). Given R(x)=600x - 0.1x
and C(x)=2000(x+2)+700, so P(x) = (600x - 0.1x) - [2000(x+2)+700].

How do you find the value of x that maximizes profit
using the given functions?

To maximize profit, first derive the profit function P(x) and then find its
critical points by setting the derivative P'(x) to zero. Solve for x to find
the x-value that yields maximum profit.

What is the total revenue when x equals 10?

Substitute x=10 into R(x): R(10)=600(10) - 0.1(10)=6000 - 1=5999.

What is the total cost when x equals 10?

Substitute x=10 into C(x): C(10)=2000(10+2)+700=2000(12)+700=24000+700=24700.

How can we determine the break-even point from these
functions?

The break-even point occurs when total revenue equals total cost: R(x) =
C(x). Set 600x - 0.1x = 2000(x+2)+700 and solve for x to find the break-even
quantity.

Additional Resources
Total Revenue and Cost Functions Analysis: An In-Depth Review

Understanding the relationship between total revenue and total cost functions
is fundamental for making informed business decisions. In this analysis, we
examine the given functions: the total revenue function \( R(x) = 600x -
0.1x^2 \) and the total cost function \( C(x) = 2000(x + 2) + 700 \). These
functions provide valuable insights into the company's profitability, optimal
production levels, and overall financial health.

Overview of the Total Revenue Function \( R(x)



= 600x - 0.1x^2 \)

The total revenue function describes how much income a business earns based
on the quantity of goods or services sold, denoted by \( x \). Here, the
revenue function is quadratic with a negative coefficient for \( x^2 \),
indicating a concave parabola opening downward.

Features and Characteristics
- Quadratic Form: The revenue function \( R(x) = 600x - 0.1x^2 \) suggests
that revenue initially increases with sales volume but eventually decreases
after a certain point due to diminishing returns or market saturation.
- Vertex (Maximum Revenue): Since the parabola opens downward (coefficient of
\( x^2 \) is negative), the maximum revenue occurs at the vertex.
- Revenue peaks at:
\[
x = -\frac{b}{2a} = -\frac{600}{2 \times (-0.1)} = \frac{600}{0.2} = 3000
\]
So, the maximum total revenue is achieved when 3000 units are sold.
- Maximum Revenue Calculation:
\[
R(3000) = 600 \times 3000 - 0.1 \times (3000)^2 = 1,800,000 - 0.1 \times
9,000,000 = 1,800,000 - 900,000 = 900,000
\]
Therefore, the maximum revenue is \$900,000 at \( x = 3000 \).

Implications for Business
- The revenue function indicates that increasing sales beyond 3000 units will
reduce total revenue, possibly due to market saturation or price reductions.
- The company should aim to produce and sell around 3000 units to maximize
revenue.
- The quadratic nature emphasizes the importance of balancing sales volume
with market capacity.

Analysis of the Total Cost Function \( C(x) =
2000(x + 2) + 700 \)

The total cost function models the total expenses involved in production,
including fixed and variable costs.

Features and Characteristics
- Linear with a Shift: The function simplifies to:
\[
C(x) = 2000x + 2000 \times 2 + 700 = 2000x + 4000 + 700 = 2000x + 4700
\]
- Fixed Costs: The constant term \( 4700 \) represents fixed costs, which are
incurred regardless of production level.
- Variable Costs: The term \( 2000x \) shows that costs increase
proportionally with the number of units produced.
- Cost per Unit: The marginal cost per unit is \$2000, indicating high



production costs, possibly due to expensive materials or labor.

Implications for Business
- The linear cost structure simplifies profit analysis.
- To be profitable, the revenue must exceed the total costs.
- The high fixed costs highlight the importance of high sales volumes to
spread out fixed expenses.

Profit Function and Break-Even Analysis

Understanding profit involves subtracting total costs from total revenue:
\[
\text{Profit } P(x) = R(x) - C(x)
\]

Deriving the Profit Function
Using the given functions:
\[
P(x) = (600x - 0.1x^2) - (2000x + 4700) = 600x - 0.1x^2 - 2000x - 4700
\]
Simplify:
\[
P(x) = -0.1x^2 - 1400x - 4700
\]

Maximum Profit Calculation
- The profit function is quadratic with a negative leading coefficient,
indicating a maximum point at the vertex.
- Find the \( x \) value for maximum profit:
\[
x = -\frac{b}{2a} = -\frac{-1400}{2 \times -0.1} = -\frac{-1400}{-0.2} =
-7000
\]
Since negative production units are nonsensical, this indicates a mistake due
to the sign conventions. Let's re-express:

The profit function is:
\[
P(x) = -0.1x^2 - 1400x - 4700
\]
Here, \( a = -0.1 \), \( b = -1400 \).

Correct calculation:
\[
x = -\frac{b}{2a} = -\frac{-1400}{2 \times -0.1} = -\frac{-1400}{-0.2} =
-7000
\]

The negative result suggests the parabola opens downward, but the vertex
occurs at \( x = -7000 \), which isn't feasible for production.



Conclusion: The profit function's maximum occurs at a negative \( x \),
implying that profit is maximized at zero units produced, or that the model
indicates no profitable production level within reasonable positive ranges.
To clarify, let's check profit at specific positive production levels:

- At \( x=0 \):
\[
P(0) = -0.1 \times 0 - 1400 \times 0 - 4700 = -4700
\]
Negative profit indicates loss at zero units.

- At \( x=1000 \):
\[
P(1000) = -0.1 \times 1,000,000 - 1400 \times 1000 - 4700 = -100,000 -
1,400,000 - 4700 = -1,504,700
\]
Still negative.

- At \( x=3000 \):
\[
P(3000) = -0.1 \times 9,000,000 - 1400 \times 3000 - 4700 = -900,000 -
4,200,000 - 4700 = -5,104,700
\]
Further negative.

This suggests the business incurs losses for all positive production levels
under current cost and revenue structures; thus, profitability is not
achievable unless costs or revenue assumptions change.

Graphical Insights and Practical
Recommendations

Visualizing the functions provides valuable insights:

- The revenue parabola peaks at 3000 units, with total revenue of \$900,000.
- The cost function increases linearly, with a fixed cost of \$4700 and
variable costs of \$2000 per unit.
- The profit function's shape indicates losses across the examined production
range, implying the need for cost reduction or revenue enhancement.

Key Recommendations:
- Cost Reduction: Explore ways to lower fixed or variable costs to shift the
profit function upward.
- Pricing Strategy: Consider revising pricing to boost revenue, especially if
market conditions allow.
- Production Planning: Focus on production levels near the revenue maximum
(around 3000 units) to optimize income, but ensure costs are controlled to
achieve profitability.
- Further Analysis: Conduct sensitivity analysis to assess how changes in
costs or prices impact profitability.

Pros and Cons of the Current Model

Pros:



- The quadratic revenue function captures diminishing returns and market
saturation effects.
- Clear maximum revenue point provides a target for sales volume.
- Linear cost function simplifies analysis and decision-making.

Cons:
- The high variable costs and fixed costs result in losses at all positive
production levels within the current model.
- The profit function suggests unprofitability unless adjustments are made.
- The model does not account for potential economies of scale or market
dynamics beyond the current functions.

Conclusion

Analyzing the total revenue and cost functions reveals crucial insights into
the business’s operational efficiency and profitability potential. While the
revenue function indicates an optimal sales volume at 3000 units, the cost
structure suggests significant challenges in achieving profitability under
current conditions. Strategic adjustments—such as reducing costs, increasing
prices, or innovating products—are necessary to turn these functions into a
viable financial model. This comprehensive review underscores the importance
of mathematical modeling in guiding business strategy and highlights the need
for ongoing analysis as market conditions evolve.
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