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The function P(x) = -5,700 + 9.3x - 0.0018x"2 represents a quadratic model of the profit (P)
generated by a store based on the number of units sold or produced (x). This quadratic expression
captures how profit varies with sales volume, considering factors such as increasing returns at low
sales levels and diminishing returns or costs at higher sales levels. To analyze how profit changes
with small increases in sales, we utilize the concept of marginal profit, which is essentially the
derivative of the profit function with respect to x. By examining the marginal profit, we can estimate
the approximate change in profit resulting from a small increase in sales, providing valuable insights
for decision-making and strategic planning.

Understanding the Profit Function

Deciphering the Components of P(x)

¢ Fixed Costs (-5,700): The constant term indicates fixed costs or initial expenses that are
incurred regardless of sales volume.

e Variable Revenue (9.3x): This term suggests that each unit sold contributes approximately
$9.30 to the profit, reflecting the revenue per unit minus variable costs.

¢ Quadratic Cost or Diminishing Returns (-0.0018x"2): The negative quadratic term
indicates that as sales increase, the profit gains diminish, possibly due to increased costs or
market saturation.

Graphical Interpretation of P(x)

The quadratic nature of the profit function implies that the graph is a parabola opening downward
(since the coefficient of x™2 is negative). The parabola's vertex represents the maximum profit point,
which is critical for identifying the optimal sales volume.



Deriving the Marginal Profit Function

What is Marginal Profit?

Marginal profit refers to the rate at which profit changes with respect to sales volume.
Mathematically, it is the first derivative of the profit function:

P'(x) = dP/dx

By calculating P'(x), we can estimate how much additional profit is generated by selling one more
unit (or a small number of units).

Calculating the Derivative of P(x)

1. Start with the profit function: P(x) = -5,700 + 9.3x - 0.0018x"2
2. Differentiate term-by-term:

o The derivative of -5,700 is 0 (constant).

o The derivative of 9.3x is 9.3.

o The derivative of -0.0018x"2 is -0.0036x (using power rule).

Therefore, the marginal profit function is:

P'(x) = 9.3 - 0.0036x

Using Marginal Profit to Estimate Change in Profit

Small Changes and Approximate Estimates

Suppose the store plans to increase sales from x to x + Ax, where Ax is a small number (e.g., 1 unit).
The change in profit AP can be approximated by:



AP = P'(x) Ax

This approximation is valid for small Ax, assuming the marginal profit remains relatively constant
over that interval.

Practical Application: Estimating Profit Increase

1. Identify the current sales volume, x.
2. Calculate the marginal profit at that level: P'(x) = 9.3 - 0.0036x.
3. Choose the increment Ax (e.g., 1 or 10 units).

4. Estimate the increase in profit: AP = P'(x) Ax.

Example: Estimating Profit Increase at a Given Sales
Level

Suppose the store currently sells 1,000 units.
1. Calculate the marginal profit at x = 1,000:

P'(1000) = 9.3 - 0.0036 1000 =9.3-3.6 =5.7

2. Estimate the profit increase for selling an additional 10 units:

AP = 5.7 10 = $57

This indicates that, at 1,000 units sold, increasing sales by 10 units could generate approximately
$57 in additional profit.



Finding the Optimal Sales Volume

Maximum Profit Point (Vertex of the Parabola)

The vertex of the parabola occurs where the marginal profit is zero:
P'(x) =0=9.3-0.0036x =0

Solving for x:

x=9.3/0.0036 = 2583.33

This suggests that the store maximizes profit at approximately 2,583 units sold. Beyond this point,
additional sales may reduce profit due to increasing costs or market saturation.

Implications for Business Strategy

e Understanding the profit-maximizing sales volume helps in setting realistic sales targets.
e Pricing strategies and marketing efforts can be aligned to approach this optimal point.

e Monitoring sales and profit margins around this level ensures sustainable growth.

Limitations and Considerations

Assumptions in the Model

e The quadratic model assumes that the relationship between sales and profit remains
consistent over the analyzed range.

e Real-world factors such as market dynamics, competition, and costs may cause deviations.

e The marginal profit approximation is most accurate for small changes in sales.



Practical Recommendations

1. Use the marginal profit function as a guiding tool rather than an absolute predictor.

2. Combine this analysis with other financial and market data for comprehensive decision-
making.

3. Adjust strategies as actual sales data and profit margins evolve over time.

Conclusion

By analyzing the profit function P(x) = -5,700 + 9.3x - 0.0018x"2, and deriving its marginal profit
P'(x) = 9.3 - 0.0036%, store managers and business analysts can make informed estimates about how
small increases in sales influence overall profit. This approach facilitates strategic planning, helping
to identify optimal sales targets and understand the diminishing returns associated with scaling up.
While the quadratic model provides valuable insights, it is crucial to interpret these estimates within
the context of real-world variables and ongoing market conditions. Ultimately, leveraging marginal
profit analysis empowers businesses to optimize their operations, maximize profitability, and make
data-driven decisions for sustainable growth.

Frequently Asked Questions

What does the function P(x) = -5,700 + 9.3x - 0.0018x"2
represent in a business context?

It represents the total profit P(x) as a function of the number of units sold x, showing how profit
changes with sales volume.

How can the marginal profit be calculated from the given
profit function?

The marginal profit is found by taking the derivative of P(x) with respect to x, which gives P'(x) = 9.3
- 0.0036x.

What does the marginal profit tell us about the store's profit
at a specific sales level?

It indicates the approximate increase in total profit for selling one additional unit at that sales level.



How can the marginal profit be used to estimate the increase
in profit if the store increases sales by a small amount?

By evaluating P'(x) at the current sales level and multiplying by the small increase, we estimate the
additional profit from increased sales.

At what sales volume does the store reach maximum profit
according to the function?

Maximum profit occurs where the marginal profit equals zero: solve 9.3 - 0.0036x = 0, which gives x
~ 2583 units.

What is the significance of the negative coefficient of x"2 in
the profit function?

It indicates the profit function is concave downward, meaning profit increases up to a certain point
and then decreases, reflecting diminishing returns.

How can understanding marginal profit help the store make
better sales decisions?

By analyzing marginal profit, the store can identify the sales level where profit is maximized and
decide whether increasing or decreasing sales is beneficial.

Additional Resources

P(x) = -5,700 + 9.3x - 0.0018x? is a quadratic profit function that models how a store’s profit varies
with the number of units (x) sold. Analyzing such a function provides valuable insights into business
performance, allowing store managers and analysts to make informed decisions about production
levels, sales strategies, and overall profitability. Understanding the nature of this quadratic function,
especially through the lens of marginal profit, enables a nuanced approach to estimating potential
increases in profit and optimizing store operations.

Understanding the Profit Function P(x) = -5,700 + 9.3x
- 0.0018x2

Before delving into the specifics of marginal profit and profit estimation, it’s essential to
comprehend the structure and characteristics of the given function.



Breakdown of the Function

The profit function is quadratic, represented as:
\[ P(x) =-5,700 + 9.3x - 0.0018x"2\]

- Constant Term (-5,700): This could represent fixed costs or initial losses that the store incurs
regardless of sales volume.

- Linear Term (9.3x): Indicates the incremental profit per unit sold, suggesting that each additional
unit sold initially adds $9.30 to the profit.

- Quadratic Term (-0.0018x2?): Demonstrates a diminishing return on profit as sales increase,
eventually leading to a decrease in total profit after a certain point.

This quadratic form reflects realistic business scenarios where increasing sales initially boosts

profit, but beyond a certain level, the profit begins to decline due to factors like increased costs,
market saturation, or operational constraints.

Graphical Interpretation

Plotting P(x) against x would yield a downward-opening parabola (since the coefficient of \( x~2) is
negative). The parabola peaks at an optimal point where profit is maximized, after which further
increases in sales volume result in decreasing profit.

Calculating the Vertex: The Maximum Profit Point

Since the profit function is quadratic with a negative leading coefficient, it has a maximum point at
its vertex.

Finding the Vertex

The x-coordinate of the vertex for a quadratic \( ax~2 + bx + ¢ ) is given by:

\[
x_{vertex} = -\frac{b}{2a}
\]

In our case:

-\(a =-0.0018)
-\(b =9.3))

Calculating:



\[

Xx_{max} = -\frac{9.3}{2 \times (-0.0018)} = -\frac{9.3}{-0.0036} = \frac{9.3}{0.0036} \approx
2583.33

\]

Thus, the profit is maximized when approximately 2,583 units are sold.

Maximum Profit

Substituting \( x = 2,583 ) into \( P(x) \):

\[

P(2583) = -5,700 + 9.3(2583) - 0.0018(2583)"2
\]

Calculations:

-\( 9.3 \times 2583 \approx 24,017.9)
-\((2583)"2 =6,673,889 )
-\( 0.0018 \times 6,673,889 \approx 12,022.0)

Now:

\[
P(2583) = -5,700 + 24,017.9 - 12,022.0 \approx 6,295.9
\]

The maximum profit the store can expect is approximately $6,296 when selling around 2,583 units.

Using Marginal Profit to Estimate Profit Increase

Marginal profit provides an approximation of the change in total profit resulting from selling one
additional unit. It is essentially the derivative of the profit function with respect to x.

Calculating Marginal Profit P'(x)

Given:

\[
P(x) =-5,700 + 9.3x - 0.0018x"2

\]

Differentiate term-by-term:



\[
P'(x) =0+ 9.3 - 2 \times 0.0018 x = 9.3 - 0.0036 x
\]

This marginal profit function indicates how profit changes with each additional unit sold at a specific
volume.

Estimating Profit Increase at Various Sales Levels

Suppose the store considers increasing sales from 2,500 units to 2,600 units.
-At\(x =2,500\):

\[

P'(2,500) = 9.3 - 0.0036 \times 2,500 =9.3-9=10.3

\]

-At\(x =2,600\):

\[

P'(2,600) = 9.3 - 0.0036 \times 2,600 = 9.3 - 9.36 = -0.06
\]

Interpretation:

- At 2,500 units, the marginal profit is approximately $0.30 per additional unit, indicating a small but
positive increase in profit if the store increases sales by one unit.

- At 2,600 units, the marginal profit is slightly negative, meaning additional sales beyond this point
could decrease overall profit.

Approximate Increase:
- For a small increase from 2,500 to 2,600 units, the average marginal profit per unit is roughly:

\[
\frac{0.3 + (-0.06)} {2} \approx 0.12

\]

- Total increase in profit over these 100 units:

\[
\approx 100 \times 0.12 =\$12
\]

This suggests that increasing sales from 2,500 to 2,600 units could yield approximately $12 in
additional profit, based on marginal profit estimates.



Implications for Store Management and Decision-
Making

Understanding the profit function and marginal profit is critical for making strategic decisions.

Pros of Analyzing P(x) and Marginal Profit

- Optimization of Sales Volume: Identifies the sales level at which profit is maximized.

- Cost-Benefit Analysis: Helps estimate the profit impact of increasing or decreasing sales.

- Resource Allocation: Guides decisions on marketing, inventory, and staffing to reach optimal sales.
- Forecasting: Assists in projecting future profits based on sales targets.

Cons and Limitations

- Approximation Nature: Marginal profit provides an approximation; actual profit changes may differ
due to external factors.

- Assumption of Continuity: Assumes sales can change smoothly, which may not always be practical.
- External Factors Ignored: Market conditions, competition, and economic shifts are not captured in
the model.

- Fixed Cost Assumption: The fixed cost component (-5,700) is assumed constant, but in reality, some
fixed costs may vary.

Practical Recommendations for the Store

Based on the analysis:

- Target Sales Near the Optimum: Aim to sell around 2,583 units to maximize profit.

- Monitor Marginal Profit: Regularly evaluate the marginal profit to determine if increasing sales is
beneficial.

- Avoid Overextending: Beyond the optimal point, additional sales may decrease overall profit.

- Adjust Strategies Accordingly: If sales are below the optimal level, efforts should focus on boosting
sales; if above, consider reducing sales or costs.

Conclusion

Analyzing the profit function \( P(x) =-5,700 + 9.3x - 0.0018x"2 \) provides deep insights into the
store’s profitability landscape. Calculating the vertex reveals the sales volume that yields maximum



profit, approximately 2,583 units, with a maximum profit of about $6,296. Using the marginal profit
function \( P'(x) = 9.3 - 0.0036x \), store managers can estimate how small changes in sales volume
impact overall profit, enabling data-driven decision-making. While the model offers valuable
guidance, it’s essential to consider external factors and real-world complexities when applying these
insights. Ultimately, strategic use of such quadratic models empowers stores to optimize operations,
maximize profits, and adapt to changing market conditions effectively.
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