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Introduction to the Problem

Understanding how the total cost of using a food delivery service varies over
time is essential for consumers aiming to budget effectively. When analyzing
a graph that depicts the total cost, C, in dollars, against the number of
weeks, W, it becomes crucial to identify the mathematical relationship
represented. The key question is: Which equation correctly models this
relationship?

This article will explore the typical forms of such equations, interpret the
features of the graph, and guide you through the process of determining the
most appropriate mathematical model.

Identifying the Type of Relationship Between
Cost and Weeks

Linear Relationships

Most straightforward models assume a linear relationship where the total cost
increases proportionally with the number of weeks. The general form for a
linear equation is:

\ [
C=mW+ Db
\]

- m represents the rate of change (slope), i.e., how much the cost increases
per week.

- b represents the initial fixed cost or starting point when W = 0.

In the context of food delivery:



- If there is a fixed subscription fee or a one-time initial charge, the
graph will have a y-intercept b.

- If the cost grows steadily every week, the graph will be a straight line
with a positive slope.

Example:

Suppose the graph shows that after 0 weeks, the cost is $10 (possibly a setup
fee), and each additional week adds $5 to the total cost. The equation would
be:

Non-Linear Relationships

In some cases, the relationship may not be linear. For example:

- If there are discounts after certain periods.
- If costs increase exponentially (e.g., surge pricing).
- If the cost per week decreases due to a subscription plan.

In such cases, the graph might be curved, indicating a quadratic or
exponential relationship.

Analyzing the Graph Features

To determine the correct equation, examine the graph carefully:

1. Look at the Y-Intercept

- The point where the line crosses the y-axis (W=0).
- Indicates initial costs, such as setup fees or initial delivery charges.

2. Determine the Slope

- Measure the change in cost over a specific number of weeks.
- For example, if the cost increases from $10 at W=0 to $20 at W=2, then:

\ [
\text{Rate of increase} = \frac{20 - 10}{2 - 0} = \frac{10}{2} =5
\1

- The slope (m) is $5 per week.



3. Check for Curvature or Deviations

- If the graph is not a straight line, consider quadratic or exponential
models.
- Curves that bend upward or downward suggest non-linear relationships.

Constructing the Equation Step-by-Step

Step 1: Identify Known Points

- Find points on the graph with known coordinates, such as (W, C).

Example:
- At W=0, C=$%$10
- At W=3, (=%$25

Step 2: Calculate the Slope (if linear)
Using points (0,10) and (3,25):

\ [
m = \frac{25 - 10}{3 - 0} = \frac{15}{3} =5
\1]

Step 3: Write the Equation
Using the point (0,10):

\ [
C =5W+ 10

\]

This equation suggests that each week adds $5 to the total cost, and there’s
an initial fee of $10.

Step 4: Validate the Equation
Check with another point, W=3:

\ [
C=5(3) +10 =15 + 10 = 25
\]

Matches the point, confirming the model.



Dealing with Non-Linear Graphs

Quadratic Models

If the graph shows a curve that opens upward or downward, a quadratic
equation might fit:

- Determine coefficients by selecting three points and solving the system of
equations.

Exponential Models

If costs increase rapidly after a certain point, an exponential model like:

\ [

C=C0 \times r~{W}

\1]

might be appropriate, where:

- Co is the initial cost.
- r is the growth rate per week.

Practical Application and Example

Suppose you see a graph with the following features:

- At wW=0, C=$8.
- At W=4, (C=$28.
- The line appears straight, indicating a linear relationship.

To find the equation:

1. Use the initial point: (0,8).
2. Find the slope:

\ [
m = \frac{28 - 8}{4 - 0} = \frac{20}{4} =5
\1]

3. Write the equation:



This equation models the total cost as $5 per week plus an initial fee of $8.

Interpretation:
- The initial setup fee is $8.
- Each additional week costs $5.

Summary and Final Thoughts

Understanding which equation models the total cost of using a food delivery
service over W weeks involves analyzing the graph's features:

- Linear equations are appropriate when costs increase at a constant rate,
with a clear initial fixed cost.

- Non-linear equations are necessary when the graph shows curvature,
indicating changing rates of cost.

By carefully examining the graph—paying attention to intercepts, slopes, and
curvature—you can accurately determine the equation that represents the
relationship between cost and weeks.

This process not only helps in understanding current costs but also aids in
planning and budgeting for future expenses related to food delivery services.

Remember:

- Always verify your model with multiple data points.

- Consider real-world factors that might cause deviations from a simple
linear relationship.

- Use graph features to guide your choice of the model, whether linear,
quadratic, or exponential.

With these tools, you can confidently interpret graphs and develop equations

that accurately describe the costs associated with food delivery services
over time.

Frequently Asked Questions

What type of equation best models the cost, C, in
dollars, over W weeks for using a food delivery



service?

A linear equation is typically used if the cost increases or decreases at a
constant rate over time, such as C = mW + Db.

How can I determine whether the relationship between
cost and weeks is linear from the graph?

If the graph shows a straight line, then the relationship is linear. The
slope indicates the weekly cost rate, and the y-intercept indicates the
initial cost.

What information do I need to find the specific
equation for C in terms of W?

You need at least two points from the graph (costs at specific weeks) to
calculate the slope and the y-intercept, allowing you to write the equation.

What does the slope of the graph represent in the
context of food delivery costs?

The slope represents the cost per week, showing how much the total cost
increases for each additional week of using the service.

If the graph shows a curved line instead of a
straight line, what type of equation might be
appropriate?

A curved line suggests a nonlinear relationship, so a quadratic or
exponential equation might be more appropriate to model the cost.

How can I use the graph to predict the cost after W
weeks?

Once you have the equation, substitute the value of W into the equation to
find the predicted cost C after that many weeks.

What does an intercept on the graph's C-axis
indicate in this context?

The intercept on the C-axis indicates the initial cost or starting fee before
any weeks have passed, if applicable.

Why is it important to verify the equation with



actual data points from the graph?

Verifying ensures the equation accurately reflects the data, allowing for
precise predictions and understanding of the cost trend.

Can the equation for C change over time, and how
would that affect modeling?

Yes, if costs change due to promotions or rate adjustments, the relationship
may become nonlinear or piecewise, requiring more complex models.

Additional Resources

The Graph Shows The Cost, C, In Dollars If Using A Food Delivery Service For
W Weeks. Which Equation?

Understanding how the cost of using a food delivery service evolves over time
is essential for consumers seeking to manage their budgets effectively. When
analyzing such costs, a graph can serve as a powerful visual tool,
illustrating the relationship between the number of weeks (W) a person uses
the service and the total cost (C) incurred. This article delves into the
core concepts behind such a graph, explores how to interpret it, and explains
how to derive the underlying equation that models this relationship. Through
a detailed examination, readers will gain insights into the mathematical
principles that underpin real-world cost calculations and how these
principles can inform smarter consumption choices.

Understanding the Relationship Between Cost and
Time

The fundamental question posed is: What is the mathematical equation that
relates the total cost (C) to the number of weeks (W) of using a food
delivery service? To answer this, it is crucial to understand the typical
structure of costs associated with such services.

Types of Costs in Food Delivery Services

1. Fixed Costs: These are charges that remain constant regardless of usage
frequency. Examples include a one-time registration fee or a monthly
subscription fee.

2. Variable Costs: Costs that depend on the number of orders or weeks of use.
Most commonly, these include:
- Delivery fees per order



- Service charges
- Tips or optional fees

In many models, when considering usage over multiple weeks, the total cost is
influenced primarily by the variable costs, especially if fixed costs are
amortized or considered negligible over the long term.

Modeling the Cost

The total cost \( C \) as a function of weeks \( W \) often follows a linear
pattern when the per-week cost remains constant. For example, if a user pays
a flat fee per week, then:

\[ C = \text{(weekly fee)} \times W \]

However, if there is an initial fee plus recurring weekly charges, the total
cost can be modeled as:

\[ C = \text{initial fee} + (\text{weekly fee} \times W) \]

Understanding which scenario applies depends on the specific structure of the
service'’s pricing model.

Analyzing the Graph: Visual Insights into Cost
Dynamics

A graph plotting total cost \( C \) against number of weeks \( W \) can
reveal critical information about the cost structure.

Types of Graphs and Their Interpretations

- Linear Graph: If the graph is a straight line passing through the origin or
a fixed point, it indicates a constant rate of cost increase per week. The
slope of the line represents the weekly cost, and the y-intercept indicates
any initial fixed fee.

- Nonlinear Graphs: Curved lines suggest that costs change over time, such as
discounts for longer usage, increasing fees, or other complex pricing
schemes.

Interpreting Key Features

- Y-intercept: Represents fixed costs or initial fees when \( W =0 \). If
the graph does not start at zero, it indicates the presence of fixed costs.

- Slope: The rate at which cost increases per week. A steeper slope indicates



higher weekly costs.

- Points on the Graph: Specific points, such as \( (1, C 1) \), \( (2, C 2)
\), help determine the nature of the relationship.

Example Scenario
Suppose the graph shows that at \( W =0 \), \( C =1\%$10 \), and at \( W =4

\), \( C =1\%26 \). This suggests an initial fee of \$10, with an additional
weekly charge. The slope can be calculated as:

\ [

\text{slope} = \frac{C 2 - C 1}{W 2 - W 1} = \frac{26 - 10}{4 - 0} =
\frac{16}{4} = 4

\1

This indicates a weekly cost of \$4 after the initial fee.

Deriving the Equation from the Graph

The key to translating the graphical data into a mathematical equation lies
in identifying the pattern and parameters from the graph.

Step 1: Determine the Y-intercept

- The y-intercept corresponds to the fixed initial cost, denoted as \( C 0O
\). If the graph crosses the cost axis at a point other than zero, this value
indicates any fixed fee.

Step 2: Calculate the Slope

- The slope \( m \) represents the weekly cost, calculated as:

\ [
m = \frac{\Delta C}{\Delta W}

\1]

- Use two known points \( (W 1, C 1) \) and \( (W 2, C 2) \) from the graph
for this calculation.

Step 3: Write the Equation
- Using the slope-intercept form of a linear equation:
\ [

C=mW + CO
\1



- Where:

- \( C\) is the total cost after \( W \) weeks

- \( m\) is the weekly cost (slope)

- \( C 0O \) is the fixed initial cost (intercept)

Example Calculation
Suppose from the graph, the points are:

- \( (0, \$10) \) indicating an initial fee
- \( (5, \$30) \) indicating total cost after 5 weeks

Calculate the slope:

\ [
m = \frac{30 - 10}{5 - 0} = \frac{20}{5} = 4
\1]

Thus, the equation is:

\ [
C =4W + 10

\]

This model suggests that each additional week adds \$4 to the total cost,
starting with an initial fee of \$10.

Applications and Implications of the Equation

Understanding the precise equation linking \( C \) and \( W \) has several
practical benefits.

Budgeting and Financial Planning

- Consumers can predict total costs for any number of weeks, aiding in
budgeting.

- Businesses can evaluate whether long-term use is cost-effective compared to
alternatives.

Service Optimization

- Delivery services can analyze cost structures to design competitive pricing
models.

- Identifying fixed versus variable costs informs strategic decisions, such

as offering discounts for longer usage periods.

Policy and Contract Negotiations



- Clear mathematical models help consumers understand the implications of
different plans.

- Negotiating fixed fees or weekly charges becomes more straightforward with
a defined equation.

Limitations and Considerations

While the linear model provides a straightforward representation, real-world
costs may deviate due to various factors:

- Promotional Offers: Temporary discounts can alter the cost structure.

- Changing Rates: The service might increase or decrease fees over time.

- Additional Charges: Extra fees such as tips, special delivery charges, or
service surcharges may introduce nonlinearity.

- User Behavior: Variations in the number of orders per week can affect the
total cost differently than a fixed weekly fee.

Therefore, it’s essential to consider these factors when applying the derived
equation to real-life scenarios and to update the model as needed.

Conclusion: The Significance of Accurate
Modeling

The graph illustrating the cost \( C \) in dollars versus the number of weeks
\( W \) provides a visual foundation for understanding the financial
implications of using a food delivery service over time. By analyzing the
graph’s features—such as the y-intercept and slope-one can derive an accurate
linear equation that models this relationship. Such an equation is invaluable
for consumers, businesses, and policymakers alike, enabling informed
decisions, strategic planning, and competitive pricing strategies.

In essence, translating graphical data into a mathematical equation bridges
the gap between visual intuition and quantitative analysis. It empowers
stakeholders to make data-driven choices, optimize costs, and anticipate
future expenses with confidence. As the food delivery industry continues to
evolve, the ability to interpret and utilize such models will remain a vital
skill for understanding and managing consumption costs effectively.
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