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Understanding proportions and percentages is essential when dealing with real-world problems

involving collections or data sets. In this particular scenario, Lucy has a coin collection where a certain
percentage of the coins are quarters. Knowing the number of quarters allows us to determine the total
number of coins in her collection. This article will guide you through the process step-by-step, ensuring

you grasp the concepts of percentages, basic algebra, and how to apply them effectively.

Introduction to the Problem

Lucy’s coin collection contains various coins, but a specific portion of these are quarters. The problem

states:

- 15% of the coins are quarters
- There are 12 quarters in total

- The goal is to find the total number of coins in Lucy’s collection

This problem involves understanding percentages and setting up an algebraic equation to find the total

number of coins.



Understanding Percentages and Their Role in the Problem

Percentages are a way of expressing parts of a whole as a fraction of 100. When we say 15%, it

means 15 out of every 100 coins in the collection are quarters.
Key points:
- 15% is equivalent to the decimal 0.15

- The total number of coins can be represented as a variable, often 'T' for total

- The number of quarters is a subset of the total, related through the percentage

Step-by-Step Approach to Find the Total Number of Coins

Step 1: Convert Percentage to a Decimal

Since percentages are easier to work with in calculations when converted to decimal form:
\[ 15\% = \frac{15}{100} = 0.15 \]

Step 2: Set Up the Relationship

Let:

- \( T\) = total number of coins in Lucy’s collection



- The number of quarters = 12 (given)

Since 15% of the total are quarters:

\[ 0.15 \times T =12 \]

Step 3: Solve for \( T \)

To find the total number of coins, rearrange the equation:
\[ T = \frac{12}0.15} \]

Calculate:

\[ T = \frac{12}0.15} \]

\[ T=280\

Therefore, Lucy’s total coin collection contains 80 coins.

Understanding the Solution and Its Implications

This straightforward calculation shows how percentages translate into real counts within collections or
data sets. Knowing the specific percentage and the count of a subset allows us to determine the

whole, which is particularly useful in inventory, budgeting, and data analysis.

Key Takeaways:



- Always convert percentages to decimals before calculations
- Set up equations that relate the parts to the whole

- Use algebraic methods to solve for unknown quantities

Additional Examples to Reinforce the Concept

Applying similar logic to different scenarios can strengthen understanding. Here are a few examples:
Example 1:

In a collection, 25% of the coins are nickels. If there are 50 nickels, what is the total number of coins?
Solution:

- Convert 25% to decimal: 0.25

- Set up: \( 0.25 \times T =50)

- Solve: \( T = \frac{50}{0.25} = 200 \)

Total coins = 200

Example 2:
In a library, 40% of the books are fiction. If there are 120 fiction books, find the total number of books.

Solution:



- Convert 40% to decimal: 0.40
- Set up: \( 0.40 \times T = 120)
- Solve: \( T = \frac{120}{0.40} = 300 )

Total books = 300

Common Mistakes to Avoid

While solving percentage problems, be mindful of these common errors:

- Incorrectly converting percentages: Always divide by 100 to convert to decimal.

- Misplacing the variables: Ensure the variable (total number of coins, T) is correctly positioned in the
equation.

- Forgetting to divide when solving for the total: Remember to divide both sides by the percentage in

decimal form.

- Assuming percentages add up without proper calculation: When multiple percentages are involved,

confirm their relationships before combining.

Practical Applications of Percentages in Real Life

Understanding how to work with percentages is vital beyond math problems. Some practical

applications include:

- Financial calculations: Determining discounts, interest rates, or investment returns.



- Inventory management: Calculating the proportion of different items in stock.
- Data analysis: Interpreting survey results or statistical data.
- Everyday decisions: Comparing prices, understanding nutritional information, or evaluating

performance metrics.

Summary and Final Thoughts

This problem demonstrates a fundamental concept in mathematics—finding the whole when a part and
its percentage are known. By converting percentages to decimals and setting up simple algebraic

equations, you can solve various real-world problems efficiently.

In Lucy’s case, with 12 quarters representing 15% of her collection, the total number of coins is
calculated as 80. Mastering this approach will enable you to handle similar problems confidently,

whether in academics, work, or daily life.

Additional Resources for Learning Percentages and Algebra

To deepen your understanding, consider exploring:

- Online tutorials on percentages
- Algebra practice problems
- Educational videos explaining proportions

- Math textbooks focusing on ratios and percentages



Remember: Practice makes perfect. The more problems you solve involving percentages, the more

intuitive these calculations will become.

In conclusion, understanding how to find the total number of items when given a part and its
percentage is a crucial skill. Applying this knowledge to Lucy’s coin collection problem not only solves
the specific question but also builds a foundation for tackling a wide range of mathematical challenges

in everyday life.

Frequently Asked Questions

How do you find the total number of coins if 15% are quarters and
there are 12 quarters?

Divide the number of quarters by 0.15 (15%) to find the total: 12 + 0.15 = 80 coins.

What is the total in Lucy's coin collection if 15% are quarters and she
has 12 quarters?

The total number of coins is 80.

If Lucy has 12 quarters, what percentage of her coins are quarters?

15%, as given in the problem.

How many coins in Lucy's collection are not quarters?

Total coins are 80; quarters are 12, so non-quarters are 80 - 12 = 68 coins.



What is the formula to find the total number of coins based on the
number of quarters and percentage?

Total coins = Number of quarters + (percentage of quarters as a decimal).

If the number of quarters increased to 15, how many coins would be
in the collection?

Total coins = 15 + 0.15 = 100 coins.

Why do we divide the number of quarters by 0.15 to find the total?

Because 15% expressed as a decimal is 0.15; dividing gives the total number of coins.

Could the total number of coins be less than 80 if there are 12
quarters and 15% are quarters?

No, because the calculation shows the total must be 80 based on the given percentage and number of

quarters.

What is the importance of understanding percentages in problems like
Lucy's coin collection?

It helps to determine total quantities when only part of the data (like the number of quarters) is known.

Additional Resources
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Number

Understanding basic percentage problems is a fundamental aspect of mathematics that often appears



in everyday scenarios. One such scenario involves Lucy’s coin collection, where a certain percentage
of her coins are quarters. This seemingly straightforward problem provides an excellent opportunity to
explore how percentages relate to real-world quantities, specifically when given part of the data and

asked to find the total. In this article, we will dissect this problem step by step, providing clarity on the

underlying concepts, methods of solving, and the practical implications of such calculations.

Breaking Down the Problem: The Core Question

The problem statement reads:

"In Lucy's Coin Collection, 15% of the coins are quarters. If there are 12 quarters, find the total number

of coins in her collection."

At first glance, this appears to be a simple percentage problem, but it involves understanding the

relationship between parts and wholes. To clarify, let's identify the key components:

- Percentage of coins that are quarters: 15%
- Number of quarters: 12

- Goal: Find the total number of coins in Lucy’s collection.

This problem demonstrates a core principle in percentage mathematics: when a part of a whole is
known, and the percentage that this part represents is also known, the total can be determined

through proportion.



Understanding Percentages in Context

Before solving, it’s important to understand what the percentage means in this context.

Percentages are a way to express ratios or parts per hundred. When we say "15% of the coins are

quarters," it implies:

- For every 100 coins, 15 are quarters.

- The remaining 85 coins (out of 100) are other types.
Expressed as an equation, if:

- Total coins = \( T \)
- Number of quarters = \( Q)

- Percentage of quarters = \( P \% \)
then,

\[
Q = \frac{P}{100} \times T
\]

In the specific problem:
\[

12 = \frac{15}{100} \times T
\]



Solving the Problem Step-by-Step

Step 1: Set up the proportion
From the core relationship:

\[

Q = \frac{P}{100} \times T

\]

Given:

\[

\
\[

\]

Substituting these values:

\[

12 = \frac{15}{100} \times T

\]

Step 2: Isolate the total number of coins \( T \)

To find \( T \):

\[
T = \frac{12 \times 10015}



\]

This simplifies to:
\[

T = \frac{1200}{15}
\]

\[

T=280

\]

Step 3: Conclusion

Therefore, the total number of coins in Lucy’s collection is 80.

Understanding the Calculation in Depth

While the calculation appears straightforward, understanding the reasoning behind it enriches

comprehension:

- Why divide by 15?7 Because 15% corresponds to a ratio of 15 parts per 100, and we're solving for

the total.

- Why multiply by 100 before dividing? To convert the percentage into a decimal or ratio, ensuring

consistent units for calculation.

- Alternative methods: Some might prefer to convert percentages to decimals (0.15) and then set up:



\[
Q=0.15\times T
\]

\[
12 = 0.15 \times T
\

\[
T = \frac{12}{0.15} = 80

\

both methods lead to the same result.

Practical Implications and Related Concepts

Understanding how to manipulate percentages extends beyond coin collections. Here are some

practical applications:

- Financial calculations: Determining total investment when a certain percentage of holdings are
known.
- Statistics: Finding the total population given a subset that makes up a percentage.

- Business analytics: Estimating total sales based on a known percentage of a specific product.
Furthermore, this problem introduces core mathematical concepts such as:

- Proportions: The foundation of ratio and rate calculations.

- Algebraic manipulation: Isolating the unknown variable.



- Percent conversions: Between percentage, decimal, and fractional forms.

Common Pitfalls and Tips for Accurate Calculations

When solving percentage problems like this, keep in mind:
- Check units: Ensure percentages are converted correctly (divide by 100 or move decimal point).
- Verify the logic: Confirm that the part (quarters) aligns with the percentage given.

- Avoid common errors: Such as dividing by the percentage directly without accounting for the scale.

For example, mistakenly setting up the equation as \( T = \frac{Q}P} \) without the multiplication by

100 can lead to incorrect results.

Expanding the Scenario: Variations and Related Problems

This problem can be adapted to various similar questions:

- What if the number of quarters changes? For example, if Lucy had 20 quarters, what would be the

total?
Calculation:

\[
T = \frac{Q \times 100P} = \frac{20 \times 100}{15} = \frac{2000}{15} \approx 133.33



\

Since the total number must be whole, the actual context might require rounding or considering the

closest whole number.

- What if the percentage of quarters changes? For example, if quarters make up 20% of the collection,

and there are still 12 quarters:

\[
T = \frac{12 \times 100}{20} = 60
\]

- Finding the number of other coins: If total is known, and the percentage of quarters is given, the

number of other coins can be calculated by subtraction.

Conclusion: The Power of Basic Percentage Calculations

The problem involving Lucy’s coin collection exemplifies how fundamental percentage calculations are
integral to everyday problem-solving. By understanding the relationship between a part and a whole,
and how to manipulate proportions algebraically, one can efficiently determine total quantities from
partial data. Mastery of these concepts not only enhances mathematical literacy but also equips

individuals to handle a broad spectrum of real-world scenarios, from finance to statistics.

In this case, knowing that 15% of Lucy’s collection are quarters and that she has 12 quarters allowed
us to deduce that her entire collection contains 80 coins. Such exercises reinforce the importance of
clarity in setting up equations, careful calculation, and verifying results for consistency. As you
encounter similar problems, remember the core principles demonstrated here, and you'll be well on

your way to solving percentage-based questions with confidence.
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