In A City, The Distance Between The
Library And The Police Station Is 3 Miles
Less Than Twice The Distance

In A City, The Distance Between The Library And The Police Station Is 3 Miles
Less Than Twice The Distance is a mathematical problem that involves understanding
relationships between two locations within an urban setting. Such problems are common in
algebra and are often used to develop problem-solving skills related to distance, ratio, and
algebraic expressions. In this article, we will explore this statement in detail, break down
the problem, and explain how to find the specific distance between the library and the
police station. We will also discuss various related concepts, real-world applications, and
step-by-step solutions to similar problems, ensuring a comprehensive understanding of the
topic.

Understanding the Problem Statement

Before diving into the solution, it's crucial to interpret the problem accurately. The
statement reads:

“In a city, the distance between the library and the police station is 3 miles less than twice
the distance.”

This sentence implies a relational condition involving the distance between two points: the
library and the police station.

Key Components of the Statement

- Distance between the library and the police station: Let's denote this as D miles.
- Twice the distance: This refers to 2D.
- 3 miles less than twice the distance: This is 2D - 3.

Putting it together, the statement suggests:
D=2D-3

However, this initial reading appears to set up an equation that leads to a contradiction
unless further context is provided. To clarify, the problem likely means that the distance
between the two locations is equal to 3 miles less than twice some other distance (possibly
between the city center and one of the locations).

Alternatively, it could be a standalone problem where the distance between the library and
the police station is 3 miles less than twice some other known distance, possibly a
reference to a different point or a variable representing an unknown distance.



To proceed, we will interpret the problem as a typical algebraic distance problem often
posed in word problems:

> Let’s assume the distance between the library and the police station is D miles. The
problem states that this distance is 3 miles less than twice some other distance, say, x
miles.

Mathematically:

D=2x-3

But without additional information about x, this remains incomplete.

Alternatively, if the problem is simplified to:

> The distance between the library and the police station is 3 miles less than twice the
distance from the city center to the library.

then, with the distance from the city center to the library as L, the relation:
D=2L-3

Similarly, if the distance from the city center to the police station is P, and the problem
provides relations involving these, then we can create a system of equations.

For the purpose of this article, let’s assume the problem is as follows:

> The distance between the library and the police station is 3 miles less than twice the
distance from the city center to the library.

Given this, and assuming the distance from the city center to the library is L miles, the
distance D between the library and the police station is:

D=2L-3

Our goal is to find the value of D, given some additional data or assumptions about L.

Solving the Problem Step-by-Step

To effectively analyze and solve such problems, it's essential to understand the variables
involved, set up equations, and interpret the relationships.



Step 1: Define Variables

- Let L = distance from the city center to the library (in miles).
- Let P = distance from the city center to the police station (in miles).
- Let D = distance between the library and the police station (in miles).

Step 2: Establish Relationships

Based on the assumptions:

- D = 2L - 3 (distance between library and police station is 3 miles less than twice the
distance from the city center to the library).

Suppose, additionally, that the distances from the city center to the library and police
station are aligned along the same straight line, with the city center between them, orin
some relative position.

Case A: Both locations are on a straight line with the city center

- If the library is L miles from the city center, and the police station is at P miles, then:

D = |L - P| (distance along the line)

- Given D = 2L - 3, then:

IL-P| =2L-3

Depending on the position of the police station relative to the city center and library, solve
for P:

- If police station is beyond the library from the city center:
P=L+D=L+(2L-3)=3L-3

- If police station is between the city center and the library:
P=L-D=L-(2L-3)=-L+3

Because distance cannot be negative, P must be = 0, which constrains the possible values
of L.

Real-World Application of Distance Problems in



Cities

Understanding and calculating distances between locations within a city is vital in urban
planning, navigation, and logistics. Let’'s explore how these concepts apply in real-world
scenarios.

The Importance of Distance Calculations

- Urban Planning: Helps in designing efficient routes and infrastructure.

- Emergency Services: Ensures quick response times by understanding distances between
key locations.

- Logistics and Delivery: Optimizes delivery routes to minimize travel time and fuel
consumption.

- Navigation Apps: Provide users with accurate estimates of travel distances and times.

Common Tools and Techniques

- Maps and Geographic Information Systems (GIS): Visualize distances and relationships.
- Mathematical Modeling: Use algebra to formulate and solve distance problems.
- Coordinate Geometry: Apply coordinate systems for precise calculations.

Additional Examples of Distance Word Problems

To deepen understanding, let’s examine several similar problems:

e Example 1: The distance between two parks is 4 miles more than three times the
distance from the city hall to one park. If the distance from the city hall to the park is
x miles, express the distance between the parks.

e Example 2: A bus travels from the downtown area to the airport, a distance of D miles.
The bus travels 5 miles less than twice the distance from the downtown to the train
station. If the train station is 10 miles from downtown, find the distance from the bus
start point to the airport.

e Example 3: Two schools are located in a city. The distance between them is 2 miles

less than twice the distance from the city library to one school. If the distance from
the library to one school is L miles, find the distance between the schools.

These problems demonstrate how algebraic expressions and equations help solve real-



world distance problems.

Conclusion and Summary

Understanding the relationship between distances in a city setting is a practical application
of algebra and problem-solving skills. The statement:

In A City, The Distance Between The Library And The Police Station Is 3 Miles
Less Than Twice The Distance

serves as a foundation for formulating equations and applying algebraic methods to find
unknown distances. The key steps involve:

- Defining variables clearly.

- Interpreting the problem statement accurately.
- Establishing relationships and equations.

- Solving for the unknowns systematically.

Whether for urban planning, navigation, or academic exercises, mastering distance
problems enhances logical thinking and mathematical proficiency.

Remember: Always carefully analyze the problem context, define your variables, and set up
equations based on the relationships described. With practice, solving such real-world
distance problems becomes an intuitive and valuable skill.
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Frequently Asked Questions



How is the distance between the library and the police
station related in the city?

The distance is 3 miles less than twice the distance itself, which can be expressed as D =
2x - 3, where D is the distance and x is the base measurement.

What mathematical expression represents the distance
between the library and the police station?

The distance can be represented as D = 2x - 3 miles, indicating it is twice some
measurement minus three miles.

If the distance between the library and the police
station is 9 miles, what is the value of the original
measurement?

Set D = 9: 9 = 2x - 3; solving for x gives 2x = 12, so x = 6 miles.

How can you find the actual distance between the
library and the police station if you know the value of
x?

Use the formula D = 2x - 3; substitute the known value of x to find the distance.

Is the relationship between the distances linear?

Yes, since the distance is expressed as a linear equation in terms of x, the relationship is
linear.

Can this problem be solved using algebraic methods?

Absolutely, by setting up an equation based on the given relationship, you can solve for the
unknown distance.

What real-world scenarios can be modeled using this
type of distance relationship?

This relationship can model situations where distances depend on a multiple of a base
measurement minus a fixed amount, such as planning routes or distances between
landmarks.

How would the distance change if the constant '3' miles
was increased to 5 miles?

The new distance would be D = 2x - 5 miles, which would decrease the total distance by 2
miles compared to the original.



What are some common mistakes to avoid when solving
such distance problems?

Common mistakes include misinterpreting the relationship, algebraic errors in solving
equations, or confusing the variables involved.

How can understanding this problem help in planning
city layouts or infrastructure?

Understanding such relationships allows planners to estimate distances and optimize
placement of facilities for efficiency and accessibility.

Additional Resources

In a city, the distance between the library and the police station is 3 miles less
than twice the distance. This seemingly simple statement opens the door to a variety of
analytical discussions, from understanding geometric relationships to exploring how such
distances impact urban planning, navigation, and community connectivity. In this article,
we will delve deeply into the mathematical framework underlying this statement, interpret
its implications within a cityscape, and analyze how such relationships influence urban
development and logistical considerations.

Understanding the Mathematical Relationship

Translating the Statement into an Equation

The core of the problem lies in translating a natural language statement into a formal
mathematical expression. The statement:

> "The distance between the library and the police station is 3 miles less than twice the
distance."

can be represented as:

- Let D be the distance between the library and the police station.

- Let d be the distance from a fixed reference point, such as a central location or the city
center, to either the library or the police station (assuming symmetry or similar reference

points).

Given the statement, the relationship can be formulated as:



\[D=2d-3\]
Alternatively, if the statement pertains to the distances from a common point to each
location, more complex relationships could be considered. But for simplicity, we proceed

with the assumption that the distance D is related to some other measure d, or directly,
that D itself is the variable of interest.

Constructing a Geometric Model

Plotting the Locations on a Coordinate Plane

To analyze this relationship more concretely, imagine placing the city’s key locations on a
coordinate plane:

- Assign a fixed point, such as the city center, at the origin (0,0).
- Place the library at point L (x1, y1).
- Place the police station at point P (x2, y2).

The distance D between the library and the police station is given by the Euclidean
distance:

\[D=\sart{(x_ 2-x_1)"2+ (y 2-y_1)"2}\]

The problem then becomes one of identifying possible coordinates for L and P such that the
distance D satisfies:

\[D=2d-3\]

where d could represent the distance from the city center to each location, or a specific
reference point.

Implications in Urban Planning and City Design

Optimizing Location Placement

Understanding the numerical relationship between the library and the police station's
locations has practical implications:



- Accessibility: Ensuring that both facilities are within reasonable distance from residents.
- Efficiency: Positioning them in a way that minimizes total travel time for city services.
- Coverage: Achieving optimal spatial coverage so that no neighborhood is underserved.

Urban planners often use such distance relationships to decide where to locate essential
services, balancing proximity, accessibility, and logistical efficiency.

Case Study: Strategic Placement Based on Distance
Relations

Suppose a city aims to place these facilities such that the distance between them adheres
to the described relationship:

- If the city’s central point is at (0,0), and the library is at (x, y), then the police station
should be located at a point that satisfies:

\[\sgrt{(x p-x)"2 + (y_ p-y)"2} = 2 \times \sqrt{x"2 + y~2} - 3\]

This formula guides planners to identify suitable locations that meet the specified distance
criteria, ensuring that the facilities are neither too close nor too far apart.

Analyzing Variations and Constraints

Multiple Solutions and Configurations

Given the relationship \( D = 2d - 3\), there are multiple possible configurations:

- Linear arrangements: The locations may lie along a straight line, with distances satisfying
the equation.

- Triangular configurations: If the city contains multiple points, the distances can form
triangles that satisfy the relationship.

- Constraints on distances: The relation implies that D must be greater than or equal to
zero, leading to the inequality:

\[ 2d - 3 \geq 0 \Rightarrow d \geq 1.5 \]

which restricts how close the facilities can be, influencing placement.



Impact of Variations in Distance

Changes in the distance D affect:
- Response times: Larger distances may delay emergency response or reduce accessibility.
- Community connectivity: Shorter distances foster better community integration.

- Urban density: Denser urban areas may have smaller D values, whereas sprawling
suburbs may have larger D values.

Real-World Applications and Considerations

Emergency Services and Response Efficiency

The relationship between distances influences how quickly police and library services can
respond to community needs:

- Proximity: Closely located facilities (small D) allow for shared infrastructure and resources.

- Coverage: Properly spaced facilities ensure comprehensive coverage without redundancy.

Community Engagement and Accessibility

- Facilities placed at strategic distances promote community engagement by making
services accessible without excessive travel.

- The relationship \( D = 2d - 3'\) can guide city officials to balance accessibility and
resource allocation.

Transportation Infrastructure and Urban Mobility

- Understanding and planning for such relationships can inform the development of
transportation networks, such as bus routes or bike paths, to optimize travel times.

- Ensuring that distances are manageable encourages public transportation use and
reduces congestion.



Conclusion: The Significance of Distance
Relationships in Urban Contexts

The seemingly straightforward statement about the distance between the library and the
police station encapsulates complex considerations in urban planning, logistics, and
community development. By translating natural language into mathematical models, city
planners and policymakers can make data-driven decisions that enhance accessibility,
response times, and overall urban livability.

Understanding the mathematical relationships, such as the one expressed by \( D = 2d - 3
\), allows for strategic placement of key facilities, ensuring they serve the community
effectively. Moreover, analyzing such relationships underscores the importance of
integrating quantitative reasoning into city development strategies, ultimately fostering
smarter, more efficient urban environments.

As cities continue to grow and evolve, leveraging these analytical frameworks will be vital
in designing spaces that meet the needs of their residents while optimizing resource
allocation and infrastructure development. The interplay of mathematics, urban planning,
and community engagement remains central to building cities that are not only functional
but also vibrant and accessible for all.
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