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Understanding the Problem

When we hear a statement like "The cost of 2 pizzas and 1 burger is 450," it implies a
relationship between the prices of individual items. To analyze this situation
mathematically, we need to interpret the information and translate it into a linear
equation. This process involves identifying variables, setting up an equation, and then
visualizing the relationship using a graph.

Defining Variables
To formulate a linear equation, we first assign variables to the unknown quantities:
e Let P represent the price of one pizza.

e Let B represent the price of one burger.

These variables symbolize the individual prices that we aim to find or analyze in relation to each other
and the total cost.

Formulating the Linear Equation

The key piece of information given is the total cost of 2 pizzas and 1 burger, which is 450.
Mathematically, this can be expressed as:

2P + B = 450

This is a linear equation in two variables, P and B, representing the relationship between the prices of
pizzas and burgers.

Understanding the Equation
The equation 2P + B = 450 indicates that for any pair of prices (P and B) satisfying this equation, the



total cost of 2 pizzas and 1 burger will always be 450 units (currency). This relationship can be used
to:

e Calculate the price of a pizza if the burger's price is known.
¢ Calculate the price of a burger if the pizza's price is known.

¢ Analyze how changing one price affects the other.

Expressing the Equation in Different Forms

To facilitate graphing, it can be helpful to express the equation in various forms:

1. Solving for B:
B = 450 - 2P
2. Solving for P:

P = (450 - B) / 2

These forms allow us to plot the relationship between P and B easily, considering one variable as the
independent variable and the other as the dependent variable.

Drawing the Graph

Graphing the Equation 2P + B = 450

To visualize this relationship, we can plot the equation on a coordinate plane with the following steps:

1. Choose axes: Let the x-axis represent the price of a pizza (P), and the y-axis represent the price
of a burger (B).

2. Calculate key points by assigning values to one variable and solving for the other.
3. Plot these points on the graph.

4. Draw a straight line through the points to represent the equation.

Calculating Key Points

We can find specific points by assigning arbitrary values to P or B:



e When P = 0: B =450-2(0) = 450
e When P = 225: B =450-2(225) =450-450=0

e WhenB =0:2P+ 0=450->P =225

Plotting the Points

« (P=0, B=450)

e (P=225, B=0)

Drawing the Line

Using these points, draw a straight line on the graph. The line will extend through the coordinate
plane, illustrating all possible combinations of pizza and burger prices that total 450 units for 2 pizzas
and 1 burger.

Interpreting the Graph

The graph provides visual insights into the relationship between the prices of pizzas and burgers:

e Any point on the line satisfies the equation 2P + B = 450.
¢ Points above the line represent combinations where the total exceeds 450.

¢ Points below the line are where the total is less than 450.

This visualization helps in understanding how changing one item's price affects the other, given the
total cost constraint.

Practical Applications of the Equation and Graph

Such an analysis has multiple real-world applications, including:

e Pricing strategies for restaurants or food vendors.
e Budget planning for customers purchasing multiple items.

e Analyzing discounts or offers where combined prices are involved.

Understanding the linear relationship allows businesses and consumers to make informed decisions



based on the prices of individual items and their total expenditure.

Conclusion

In summary, the problem of "The cost of 2 pizzas and 1 burger is 450" can be effectively modeled
using a linear equation 2P + B = 450. By defining variables for the individual prices, we can analyze
the relationship between these items and their combined cost. Graphing this equation provides a
visual representation that enhances understanding of how the prices interact. Such mathematical
modeling is fundamental in economics, business planning, and everyday financial decision-making,
demonstrating the power and utility of algebraic concepts in real-world situations.

Frequently Asked Questions

What does the total cost of 2 pizzas and 1 burger tell us about
their individual prices?

It indicates the combined cost of these items, which can be used to determine the individual prices if
we know or assume the cost of one item.

How do we set up a linear equation to represent the cost of
pizzas and burgers?

Let the price of one pizza be 'p' and the price of one burger be 'b'. The total cost can be written as 2p
+ b = 450.

What additional information is needed to find the individual
prices of a pizza and a burger?

We need at least one more piece of information, such as the price of either a pizza or a burger, to
solve for both variables.

How can we graph the linear equation 2p + b = 450?

By rewriting the equation in terms of one variable, for example, b = 450 - 2p, and then plotting p on
the x-axis and b on the y-axis, we can draw its graph.

What is the significance of the slope in the graph of this linear
equation?

The slope (-2) indicates how much the burger’s price decreases when the pizza’s price increases by 1
unit, reflecting their inverse relationship in the equation.



Can this linear equation help us determine the price of one
pizza if we know the burger's price?

Yes, if the burger’s price is known, substitute it into the equation to find the price of one pizza.

What assumptions are made when creating a linear model for
this problem?

It assumes that the prices of pizzas and burgers are linear and independent, and that the total cost is
directly proportional to the number of items purchased without discounts or additional charges.

Additional Resources

The Cost Of 2 Pizzas And 1 Burger Is 450: An Investigative Analysis of Linear Equations in Consumer
Pricing

Introduction

In the realm of consumer mathematics, understanding how individual prices contribute to total costs
is fundamental. The statement, "The cost of 2 pizzas and 1 burger is 450," presents a classic scenario
ideal for exploring linear equations. This investigation aims to dissect this problem comprehensively,
develop an accurate mathematical model, and visualize the relationship through graphing. Such an
analysis not only enhances mathematical literacy but also provides insights into pricing strategies and
consumer decision-making.

Contextualizing the Problem

The Scenario

Imagine a fast-food outlet offering two popular items: pizzas and burgers. The total bill for purchasing
two pizzas and a single burger amounts to 450 currency units (be it dollars, euros, or any other

denomination). The question arises: what are the individual prices of a pizza and a burger?

This problem, while straightforward at first glance, embodies the core principles of linear
equations—an essential tool in algebra that helps model relationships between variables.

Why Is This Important?
Understanding the mathematical modeling behind simple word problems like this can:
- Aid in making informed purchasing decisions.

- Assist businesses in setting prices strategically.
- Serve as foundational knowledge for more complex economic models.



Developing the Mathematical Model
Defining Variables
Let:

-\( p\) = the price of one pizza.
-\( b\) = the price of one burger.

Constructing the Linear Equation

Given the problem statement:

> The total cost of 2 pizzas and 1 burger is 450.
Mathematically, this translates to:

\[ 2p + b =450]

This is a linear equation with two variables, which in general, cannot be solved for unique values of \(
p\) and \( b \) without additional information.

Assumptions and Additional Conditions
To determine unique prices, we need to introduce assumptions or additional data:

- Assumption 1: Both items have positive prices.
- Assumption 2: The prices are reasonable and consistent with market standards.

Alternatively, if more data are provided, such as the price of a burger or pizza, the system could be

solved directly. In absence of such data, the equation remains a general model representing all
possible combinations satisfying the total cost.

Exploring the Solution Space

Infinite Solutions

Since only one equation relates \( p \) and \( b'\), infinitely many solutions exist. For example:
- If a pizza costs 150, then:

\[ 2 \times 150 + b = 450 \Rightarrow 300 + b = 450 \Rightarrow b = 150 \]

- If a pizza costs 200, then:

\[ 2 \times 200 + b = 450 \Rightarrow 400 + b = 450 \Rightarrow b = 50 \]



This demonstrates that the prices of pizzas and burgers are interdependent; knowing one helps
determine the other.

Graphical Interpretation

Plotting the equation \( 2p + b = 450 ) on a coordinate plane (with \( p \) on the x-axis and \( b \) on
the y-axis):

-When\(p=0)\):

\[ 2 \times 0 + b = 450 \Rightarrow b = 450 ]
-When\(b =0\):

\[ 2p + 0 = 450 \Rightarrow p = 225\]
Plotting these intercepts:

- Point A: (0, 450)
- Point B: (225, 0)

Connecting these points yields a straight line representing all possible combinations of pizza and
burger prices satisfying the total cost condition.

Graphical Representation
[Insert Graph Here]
Description: The graph is a straight line passing through points (0, 450) and (225, 0). Every point on

this line corresponds to a combination of pizza and burger prices summing to 450, respecting the
equation \( 2p + b = 450)).

Practical Applications and Limitations

Pricing Strategies

Understanding this linear relationship allows:

- Consumers to evaluate options: For example, if they prefer cheaper pizzas, they can see how much
the burger's price can vary.

- Businesses to set prices: By fixing one item's price, they can determine the necessary price for the
other to meet revenue targets or market positioning.

Limitations

- The model assumes linearity; real-world pricing might involve discounts, taxes, or variable costs.
- Without additional data, the model cannot specify unique prices for each item.



Extending the Model: Incorporating Additional Information
Suppose we learn that:

> The price of a burgeris \( 100 ).

Then, substituting into the original equation:

\[ 2p + 100 = 450 \Rightarrow 2p = 350 \Rightarrow p = 175 ]

This specific solution illustrates how additional data refine the model, leading to precise pricing.

Conclusion

The statement "The cost of 2 pizzas and 1 burger is 450" provides a clear example of how linear
equations model real-world financial scenarios. Developing the equation \( 2p + b = 450 ) and
visualizing it through graphing reveals the interdependent nature of item prices within a fixed total.
While the basic model yields infinitely many solutions, incorporating more data narrows the
possibilities, guiding consumers and businesses alike in decision-making.

Understanding these mathematical relationships is essential not only for academic purposes but also
for practical applications in economics, marketing, and everyday purchasing behavior. As shown, the
power of linear equations lies in their simplicity and versatility, offering critical insights into how
individual components combine to form total costs.
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Note: For a complete understanding, consider plotting the graph using graphing software or graph
paper, marking axes for pizza and burger prices, and drawing the line between the intercepts (0, 450)
and (225, 0).
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