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Introduction

A Cab Company Charges $2 Per Cab Ride, Plus An Additional $0.90 Per Mile
Driven. Write An Equation That accurately models the total cost of a cab ride based on
the number of miles traveled. Understanding how to formulate such an equation is
essential for both customers and the cab company itself. It helps in estimating fares,
setting pricing strategies, and understanding how costs escalate with distance.

In this article, we will explore how to develop a mathematical equation that represents the
total fare of a cab ride. We will analyze the components involved in the fare, break down
the variables, and provide practical examples to demonstrate how the equation works in
real-world scenarios. Additionally, we will discuss applications of this equation, including
how customers can estimate their fares and how cab companies can use it for revenue
projections.

Breaking Down the Fare Components

Fixed Charge per Ride

The fixed charge, or base fare, is the initial fee charged for every cab ride regardless of
distance traveled. In this case, it is $2 per ride. This fee covers the basic costs associated
with dispatching the cab and preparing for the ride.

Variable Charge per Mile

The variable part of the fare depends on the distance traveled. Here, the company charges
$0.90 per mile. This component accounts for fuel, driver wages, vehicle maintenance, and
other variable costs associated with longer trips.



Formulating the Fare Equation

Defining Variables

e F = Total fare (in dollars)

e m = Number of miles traveled

Deriving the Equation

Given the fixed charge of $2 per ride and an additional $0.90 per mile, the total fare can
be modeled as a linear function of the number of miles traveled.

The general form of the equation will be:

F(m) = Fixed Charge + (Cost per Mile) x (Number of Miles)

Substituting the specific values, we get:

F(m) =2 + 0.90 x m

Interpreting the Equation

This equation indicates that the total fare (F) depends on the distance traveled (m). For
any given number of miles, you can plug the value into the equation to find out how much
the ride will cost.

Applying the Fare Equation

Calculating Fare for Different Distances

1. Example 1: Short trip of 3 miles

Using the equation:

F(3) =2 + 0.90 x 3 =2+ 2.70 = $4.70

2. Example 2: Longer trip of 10 miles

F(10) =2 + 0.90 x 10 = 2 + 9 = $11



3. Example 3: Very long trip of 25 miles

F(25) =2 + 0.90 x 25 = 2 + 22.50 = $24.50

Creating a Fare Estimator

e Choose the number of miles you plan to travel.
e Insert this number into the equation.

e Calculate the total fare.

This method allows customers to estimate their fare before the ride, making budgeting
and planning easier.

Graphing the Fare Equation

Understanding the Graph

The linear equation F(m) = 2 + 0.90 X m can be graphed on a coordinate plane where:

e The horizontal axis (x-axis) represents the miles traveled (m).

e The vertical axis (y-axis) represents the total fare (F).

The graph will be a straight line with a y-intercept at (0, 2), indicating the fixed fee when
no miles are traveled (hypothetically, if a ride could be less than a mile). The slope of the
line is 0.90, showing that the fare increases by $0.90 for each additional mile.

Implications of the Graph

e At zero miles, the fare is $2, representing the fixed cost of the ride.

¢ As miles increase, the fare increases proportionally, maintaining a constant rate of
$0.90 per mile.



Using the Equation for Pricing Strategy

For Cab Companies

Understanding this equation helps the cab company set competitive yet profitable prices.
They can analyze how fare increases with distance and adjust the fixed charge or per-mile
rate based on market conditions or operational costs.

For Customers

Customers can use the equation to estimate their ride costs accurately, compare prices
among different transportation options, and plan their budgets accordingly.

Extending the Model: Additional Charges and
Variables

Incorporating Surge Pricing

During busy hours or special events, cab companies might implement surge pricing. The
equation can be extended by adding a surge multiplier:

F(m) = (Fixed Charge) + (Cost per Mile) x m x Surge Multiplier

Adding Other Fees

e Waiting time charges
e Airport taxes

e Booking fees

These can be incorporated into the base fare or added as separate fixed or variable
components.

Conclusion

Formulating an equation to model the fare of a cab ride provides clarity and transparency
for both service providers and customers. The basic linear model F(m) = 2 + 0.90 x m
effectively captures the fixed and variable costs associated with each ride. By
understanding this relationship, customers can better estimate their fares, and cab
companies can optimize their pricing strategies.

Whether for personal budgeting or business planning, mastering how to write and



interpret such equations is a fundamental skill in transportation economics and everyday
financial literacy.

Frequently Asked Questions

How can I create an equation to calculate the total cost
of a cab ride based on miles driven?

You can use the equation: Total Cost = 2 + 0.90 X (number of miles driven).

What is the total fare for a 10-mile ride with this cab
company?
Using the equation: Total Cost =2 + 0.90 x 10 =2 + 9 = $11.

How do I express the total cost of a ride as a function of
miles driven?

The function can be written as: C(miles) = 2 + 0.90 X miles.

If I want to find out the cost for a ride of any length,
what formula should I use?

Use the formula: Total Cost = 2 + 0.90 x miles driven.

Can this equation help me estimate the fare fora 15-
mile trip?
Yes, plug in 15 for miles: Total Cost =2 + 0.90 x 15 =2 + 13.50 = $15.50.

What is the slope and intercept of the equation
representing the cab fare?

The slope is 0.90 (cost per mile), and the intercept is 2 (base fare).

How does the equation change if the base fare increases
to $3?

The new equation would be: Total Cost = 3 + 0.90 X miles driven.



Additional Resources

Cab Fare Structure: An In-Depth Analysis of Pricing Models and Equation Derivation

When considering transportation options, understanding the fare structure of a cab
company is crucial for both consumers and the business itself. In this article, we delve into
a specific pricing model: a cab company that charges a base fee plus a variable per-mile
rate. By examining this model, we aim to derive a clear mathematical equation
representing the total fare, analyze how different factors influence the cost, and provide
insights into optimizing or understanding such pricing schemes.

Understanding the Components of the Fare
Structure

To accurately model the fare, it’s essential first to understand its fundamental
components. The cab company's pricing model comprises two primary parts:

1. Base Fare (Fixed Cost)
The base fare is a fixed fee charged per ride, regardless of distance traveled. In our case:

- Base Fare: $2 per ride

This fee covers initial costs such as dispatching, vehicle readiness, or a minimum charge
to ensure the operation remains profitable even on very short trips.

2. Variable Mileage Rate
The second component is a per-mile charge, which scales with distance traveled:

- Per-Mile Rate: $0.90 per mile

This variable component accounts for fuel, wear and tear, and driver time, and it directly
correlates with the ride length.

Summary of Fare Components:

| Component | Cost per ride | Notes |

| Base Fare | $2 | Fixed fee, regardless of distance |
| Per-Mile Charge | $0.90 per mile | Variable fee based on miles traveled |




Formulating the Fare Equation

The goal is to express the total fare (\(F\)) as a function of the miles driven (\(m\)). To do
so, consider the following:

- The total fare should include the fixed base fee plus the variable cost proportional to the
miles driven.

- The fixed base fee is constant for any ride, while the variable component varies linearly
with miles.

1. Mathematical Representation
Let:

-\( F\) = total fare (in dollars)
-\( m\) = miles driven

Given the components:

\[
F = \text{Base Fee} + (\text{Per-Mile Rate} \times \text{miles driven})

\]

Plugging in the known values:

\[
F=2+ 0.90 \times m

\]

2. The Derived Equation

\[

\boxed{

\text{Total Fare} \quad F(m) = 2 + 0.90m
}

\]

This linear equation models the fare based on the distance traveled. It is valid for any non-
negative value of \(m\).

Graphical Interpretation and Practical Usage

Visualizing the equation helps clarify how fare increases with distance:

- Y-intercept: When \(m=0\), \(F=2\). This represents the minimum fare—regardless of how
short the trip is, the customer pays at least $2.



- Slope: 0.90 indicates that for each additional mile, the fare increases by $0.90.
Practical implications:

- For a 1-mile trip: \(F = 2 + 0.90 \times 1 =\$2.90))
- For a 10-mile trip: \(F=2 + 0.90 \times 10=\$2 + \$9=\$11))

This model allows both customers and the company to estimate costs efficiently.

Analyzing the Fare Structure: Insights and
Considerations

Understanding the equation enables analysis of various scenarios:
1. Cost Estimation

Using the formula, travelers can quickly estimate their fare, aiding in budgeting and
decision-making.

2. Break-even and Profitability

For the company, knowing the fare structure helps assess:

- Revenue per ride: Directly from the equation.

- Cost per mile: To determine profitability, the company must compare the fare to
operational costs per mile.

3. Impact of Trip Length

- Short trips: The fixed $2 dominates the fare.

- Long trips: The per-mile charge becomes more significant, possibly influencing customer
choices or company policies on minimum fare.

4. Potential Adjustments

- Increasing the base fare or per-mile rate can influence revenue.
- Discounts or surge pricing can be modeled by adjusting the constants in the equation.

Advanced Variations and Additional Factors

While the basic model is linear, real-world scenarios may introduce complexities:



1. Minimum Fare Policies
Suppose the company enforces a minimum fare of $5, regardless of trip length:

\[
F = \max\left(2 + 0.90m, 5\right)
\]

This introduces a piecewise function, ensuring the fare never drops below $5.
2. Surge Pricing
Dynamic factors such as demand can increase the per-mile rate:

\[
F = 2 + (\text{surge multiplier} \times 0.90)m

\]

where the surge multiplier could vary based on time or location.
3. Additional Charges

Other potential fees—such as tolls, booking fees, or late-night surcharges—can be
incorporated into the equation as additive constants.

Conclusion: The Power of Mathematical Modeling
in Fare Structures

The derivation of the fare equation \(F(m) = 2 + 0.90m\) offers a transparent and practical
tool for understanding, estimating, and analyzing the pricing of cab rides under this
model. It exemplifies how straightforward linear functions can effectively capture real-
world economic relationships, facilitating better decision-making for both consumers and
service providers.

Key takeaways:

- The fixed base fee provides a predictable starting point for fare calculations.

- The per-mile rate scales linearly, allowing for simple computation and clear
communication.

- Mathematical modeling supports operational planning, revenue forecasting, and
customer transparency.

By adopting such an equation, the cab company can also tailor its pricing strategy to
market conditions, competitive pressures, and operational costs, ensuring sustainable
growth and customer satisfaction.



In essence, understanding and formulating fare equations empower stakeholders to
navigate transportation economics effectively, helping to balance profitability with
affordability.
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