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Understanding everyday math scenarios can be simplified and visualized
effectively using bar models and equations. One such scenario involves Pablo
paying for his lunch with a $20 bill and receiving change after a bill of
$9.79. By creating a bar diagram and formulating an equation, students and
learners can better grasp the concepts of subtraction, change calculation,
and visual representation of monetary transactions. This article explores how
to develop a bar model and equation based on Pablo’s lunch payment,
illustrating the process step-by-step to enhance comprehension and problem-
solving skills.

Introduction to Bar Models in Math

What is a Bar Model?

A bar model is a visual representation used in mathematics to illustrate
relationships between quantities, especially in arithmetic operations such as
addition, subtraction, multiplication, and division. These models are
particularly effective in solving word problems, as they help learners
visualize the problem and identify the necessary operations.

Why Use Bar Models?

- Simplify complex problems

- Clarify relationships between quantities

- Improve understanding of part-whole relationships
- Aid in developing algebraic thinking

- Enhance problem-solving skills

Scenario Overview: Pablo’s Lunch Payment



Suppose Pablo goes to a restaurant for lunch. He orders a meal that costs
$9.79. When paying, he hands over a $20 bill. The goal is to determine how
much change Pablo receives and to visualize this transaction using a bar
model and an algebraic equation.

Key details:

- Lunch bill: $9.79

- Amount paid: $20.00
- Change received: ?

Creating a Bar Model for the Transaction

Step 1: Drawing the Total Amount Paid

Start by representing the total amount Pablo paid with a horizontal bar
labeled "$20". This bar symbolizes the entire payment made by Pablo.

Visual Representation:
- A long rectangle labeled "$20"

Step 2: Representing the Lunch Bill

Next, draw a segment within the total bar to represent the cost of the lunch,
which is $9.79. This segment is a part of the total $20.

Visual Representation:
- A smaller rectangle within the $20 bar labeled "$9.79"

Step 3: Indicating the Change

The remaining part of the bar, after subtracting the lunch bill, represents
the change Pablo receives.

Visual Representation:
- The leftover segment labeled "Change"

Diagram Summary:

$20 $9.79 Change



Formulating the Equation

The visual helps us understand the relationship between the amounts. The
total payment equals the sum of the lunch bill and the change:

Equation:
\[ \text{Total Payment} = \text{Lunch Bill} + \text{Change} \]

Substituting known values:
\[ 20 = 9.79 + \text{Change} \]

To find the change, rearrange the equation:
\[ \text{Change} = 20 - 9.79 \]

Calculating the Change

Step 1: Align the Numbers

Ensure both numbers are in the same decimal format:
- $20.00
- $9.79

Step 2: Subtract the Lunch Bill from the Total
Payment

Perform the subtraction:
\ [

20.00 - 9.79 = 10.21

\1]

Result:
Pablo receives $10.21 in change.

Visualizing the Calculation with a Bar Model

Using the bar diagram, subtract the lunch bill segment from the total bar to
find the change segment:

Step-by-step visualization:



1. Draw a bar labeled "$20.00".

2. Inside, mark the "$9.79" segment representing the lunch.

3. The remaining part of the bar, after removing the lunch segment, visually
shows "$10.21" as the change.

This visual reinforces the subtraction process and clarifies how the change
is derived.

Understanding the Significance of the Bar Model
and Equation

Educational Benefits

- Provides a concrete visual aid for abstract numerical concepts.

- Facilitates comprehension of monetary transactions involving change.

- Helps students connect real-world scenarios with algebraic expressions.
- Encourages mental visualization of parts and wholes in a problem.

Practical Applications

- Budgeting and money management

- Solving shopping and payment problems

- Learning basic algebra and arithmetic operations

- Developing problem-solving strategies in mathematics

Additional Examples and Practice Problems

Example 1: Different Payment Amounts

Suppose Pablo pays with a $50 bill for a meal costing $15.45. How much change
does he receive? Create a bar model and equation.

Solution:

- Total paid: $50

- Bill: $15.45

- Change: \( 50 - 15.45 = 34.55 )



Example 2: Partial Payments

A student pays $25 for a textbook that costs $18.65. Visualize and calculate
the change.

Solution:

- Total paid: $25

- Cost: $18.65

- Change: \( 25 - 18.65 = 6.35 \)

Conclusion: The Power of Visual and Algebraic
Methods in Math

Using bar models combined with equations provides a powerful approach to
understanding and solving real-world math problems. In Pablo’s case,
visualizing the transaction with a bar diagram clarifies the subtraction
process involved in calculating change after paying with a larger bill. By
translating this visual into an algebraic equation, learners develop both
conceptual understanding and computational skills.

Whether in classroom settings or everyday situations, mastering the creation
of bar models and equations enhances mathematical literacy. It allows
students and learners to approach problems systematically, visualize
relationships, and arrive at correct solutions with confidence. As
demonstrated through Pablo’s lunch scenario, these methods make math
accessible, relatable, and practical.

In summary:

- A bar model visually represents the total amount, part of it (the bill),
and the remaining part (change).

- The algebraic equation formalizes the relationship: Total = Part +
Remaining.

- Calculating the change involves simple subtraction, which can be reinforced
through visual aids.

- Applying these techniques to everyday problems improves problem-solving
skills and mathematical understanding.

Embrace bar models and equations as essential tools for mastering money-
related math and beyond.



Frequently Asked Questions

How does a bar model help in solving the problem of
paying a $9.79 lunch bill with a $20 bill?

A bar model visually represents the total amount, the payment, and the
change, helping to break down the problem step-by-step and understand how
much change to receive after paying the bill.

What does the equation derived from the bar model
look like when calculating the change?

The equation is: 20 - 9.79 = 10.21, where 20 is the amount paid, 9.79 is the
lunch bill, and 10.21 is the change received.

Why is it helpful to create a bar diagram before
solving the equation in this scenario?

Creating a bar diagram helps visualize the parts of the transaction, making
it easier to understand the relationship between the total amount paid, the
bill, and the change, especially for visual learners.

Can the bar model be used to teach children how to
handle money transactions? If so, how?

Yes, the bar model simplifies understanding of money transactions by visually
representing the total paid, expenses, and remaining change, making it easier
for children to grasp concepts of addition, subtraction, and money
management.

What are the steps to create a bar diagram for this

lunch bill problem?

First, draw a long rectangle representing the total amount paid ($20). Then,
partition part of it to represent the lunch bill ($9.79), and the remaining

segment will represent the change ($10.21). Label each part accordingly to
visualize the transaction.

Additional Resources
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Understanding how to translate real-world money transactions into visual
models and algebraic equations is a fundamental skill in mathematics,



especially in solving word problems involving money. Pablo’'s experience of
paying a $9.79 lunch bill with a $20 bill provides an excellent opportunity
to explore the use of bar models and equations to find the change received.
This guide will walk you through the process step-by-step, offering insights
into creating effective visual representations and formulating corresponding
algebraic expressions.

Why Use Bar Models in Money Word Problems?

Bar models serve as a visual aid that simplifies complex word problems into
manageable parts. They help students and learners visualize relationships
between quantities, making it easier to understand and solve problems. For
example, in the case of Pablo paying for lunch, a bar model can illustrate
the total amount paid, the cost of the lunch, and the change received.

Benefits of Using Bar Models

- Clarifies relationships: Visualize how parts relate to the whole.

- Supports mental computation: Breaks down the problem into smaller,
manageable pieces.

- Facilitates algebraic translation: Provides a foundation for writing
equations.

- Enhances understanding: Especially useful for visual learners or those new
to algebra.

Scenario Breakdown: Pablo's Lunch Payment

Let's analyze the situation where Pablo pays for his lunch using a $20 bill,
and the lunch costs $9.79. The goal is to determine how much change Pablo
receives after paying.

Step 1: Identify the Known Values
- Total amount paid: $20.00
- Lunch bill: $9.79

Step 2: Determine the Unknown
- Change received: ?

Step-by-Step Guide to Creating the Bar Model

Step 1: Draw the Whole Bar
Begin by representing the total amount Pablo paid with a horizontal bar. This
bar will symbolize the $20.00 he handed over.

Step 2: Divide the Bar into Parts
- Part 1: The cost of the lunch ($9.79).



- Part 2: The change received (unknown).
Visualize these as segments within the bar:

- The full bar represents $20.
- A segment within the bar represents the $9.79 lunch.
- The remaining segment represents the change, which we want to find.

Step 3: Label the Segments
Label the parts:

- Full bar: $20

- Lunch segment: $9.79

- Change segment: ?

This visual helps you see that the sum of the lunch and change equals the
total paid.

Step-by-Step Algebraic Formulation

Using the bar model, we can now translate the visual into an algebraic
equation.

Step 1: Set Up the Equation
Let x represent the change Pablo receives.

Based on the bar model:

Cost of lunch + Change = Total paid
which translates to:

$9.79 + x = $20

Step 2: Solve for the Unknown
Subtract $9.79 from both sides:
x = $20 - $9.79

Calculate:
X =20.00 - 9.79 = 10.21

So, Pablo receives $10.21 in change.

Visual Representation: Building the Bar Diagram
To reinforce understanding, here's how you can sketch the bar diagram:

1. Draw a long horizontal rectangle labeled $20 to represent the total amount
paid.

2. Divide this rectangle into two parts:

- The first segment labeled $9.79 (cost of lunch).



- The second segment labeled $x$ (change).
3. Since the total is $20%, and the lunch is $9.79%, the remaining segment
(change) will be $10.21.

This visual makes it clear that:
$9.79 (lunch) + $10.21 (change) = $20 (total paid).

Real-World Applications and Variations

Understanding this problem allows learners to tackle more complex scenarios
involving money. Here are some common variations and how to approach them:

1. Finding the Total Amount Paid

If you know the lunch price and the change received, find the total paid.
- Equation: Total = Lunch + Change

- Example: Lunch = $9.79, Change = $10.21, Total = $9.79 + $10.21 = $20.

2. Calculating the Cost of an Item
If the total paid and change are known, find the item's cost.
- Equation: Item cost = Total paid - Change received.

3. Adjusting for Different Payments
Suppose Pablo paid with a different bill (e.g., a $50 bill). The same
approach applies, with adjusted calculations.

Practical Tips for Using Bar Models in Money Problems

- Always label your segments clearly with the dollar amounts to avoid
confusion.

- Use consistent units (dollars and cents) throughout the diagram and
calculations.

- Double-check calculations by ensuring the sum of parts equals the whole.
- Practice with real-world scenarios to build confidence in translating
between visual models and algebraic expressions.

Summary and Key Takeaways

- Bar models are powerful tools for visualizing money-related word problems,
making abstract concepts more concrete.

- In Pablo's case, the bar diagram clearly shows the relationship between the
total amount paid, the lunch cost, and the change received.

- The algebraic equation derived from the bar model is straightforward:

$9.79 + x = $20, leading to x = $10.21.

- Such methods can be extended to various scenarios involving addition,
subtraction, and comparison of monetary values.



Final Thoughts

Mastering the skill of creating bar models and translating them into
equations enhances problem-solving abilities and builds a strong foundation
for understanding algebra and real-world math applications. Whether you're a
student, teacher, or anyone interested in practical math, visual tools like
bar diagrams simplify complex problems and foster deeper comprehension.
Pablo's example underscores the importance of combining visual and algebraic
strategies to navigate everyday financial transactions confidently.

By practicing these techniques regularly, you'll develop a keen intuition for
solving money word problems efficiently and accurately. Happy modeling!
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