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When working with ratios, a common question that arises is how to find a ratio equivalent to a given
one, especially when the goal is to make the second quantity equal to 1. This process is fundamental
in simplifying ratios, comparing proportions, and solving many practical problems in mathematics,
science, and everyday life. In this article, we will explore the concept of finding an equivalent ratio
with a second quantity of 1, discuss the steps involved, and provide helpful tips to master this
technique effectively.

Understanding Ratios and Their Equivalents

What Is a Ratio?
A ratio is a way to compare two quantities by division. It expresses how much of one thing there is
relative to another. For example, if there are 4 apples and 6 oranges, the ratio of apples to oranges is
4:6. Ratios can be written in various forms—using colons, fractions, or words—and are used to
express relationships between quantities.

Equivalent Ratios: Definition and Importance
Equivalent ratios are ratios that express the same relationship between quantities, even if their
numbers look different. For example, 2:3 and 4:6 are equivalent ratios because both represent the
same proportion. Understanding how to find and verify equivalent ratios is vital in simplifying ratios,
solving proportion problems, and applying ratios to real-life scenarios like mixing solutions or scaling
recipes.

Why Make the Second Quantity 1?

Transforming a ratio so that its second quantity is 1 simplifies calculations and comparisons. This
process is similar to converting a fraction to its simplest form or to a decimal. When the second
quantity is 1, the ratio effectively becomes a unit rate, which is easier to interpret and use in further
calculations.



Applications of Making the Second Quantity 1

Converting ratios to decimal or unit rates for easier comparison

Solving problems involving proportions and scaling

Understanding rates in speed, density, and other real-world contexts

Simplifying ratios for easier communication of relationships

Steps to Find an Equivalent Ratio with Second Quantity
1

To make the second quantity of a ratio equal to 1, you need to divide both quantities by the second
quantity. This process ensures the new ratio maintains the original relationship while having 1 as its
second term.

Step-by-Step Process

Identify the ratio: Start with the given ratio, for example, a:b.1.

Divide both quantities by the second quantity: Divide both a and b by b, so you get (a ÷2.
b) : (b ÷ b).

Simplify the ratio: Since b ÷ b = 1, the ratio simplifies to (a ÷ b) : 1.3.

Express the ratio: The equivalent ratio with the second quantity as 1 is (a ÷ b) : 1, or simply a4.
÷ b.

Example
Suppose you have the ratio 8:4. To make the second quantity 1:

Divide both numbers by 4: (8 ÷ 4) : (4 ÷ 4) = 2 : 1.

The ratio equivalent to 8:4 with the second quantity as 1 is 2:1.

Alternatively, the ratio can be expressed as the decimal 2.0, which indicates that for every 1
unit of the second quantity, there are 2 units of the first.



Tips for Finding Ratios with Second Quantity 1

Mastering this process involves understanding key concepts and practicing various problems. Here
are some tips to help you become proficient.

Practice with Different Ratios
Work with ratios in various forms—fractions, colon notation, or words. Practice converting ratios like
15:5, 9:3, or 12:4 to ratios with the second quantity as 1.

Utilize Division
Remember, dividing both quantities by the second quantity is the core step. Ensure you divide both
parts to keep the ratio equivalent.

Convert to Decimal if Needed
Sometimes, expressing the ratio as a decimal (a ÷ b) can make comparisons and interpretations
easier.

Check Your Work
Verify that the ratio remains equivalent by cross-multiplying or comparing ratios before and after the
transformation.

Practical Applications of Making Ratios with Second
Quantity 1

Understanding and applying this method is valuable in various real-world situations.

Speed and Rate Calculations
- When calculating speed, miles per hour (mph) are expressed with the distance over time, such as 60
miles per 2 hours. To find the rate per hour, divide total miles by total hours: 60 ÷ 2 = 30 mph. The
ratio 60:2 simplifies to 30:1, indicating 30 miles per hour.

Cooking and Recipes
- If a recipe calls for 3 cups of sugar per 4 cups of flour, the ratio is 3:4. To find the amount of sugar
per 1 cup of flour, divide both parts by 4: (3 ÷ 4): (4 ÷ 4) = 0.75:1. This tells you that for each cup of
flour, you need 0.75 cups of sugar.



Scaling and Conversion
- When scaling a project or model, ratios help maintain proportions. Converting ratios to have the
second quantity as 1 simplifies the process of scaling up or down.

Common Mistakes to Avoid

To ensure accuracy, be mindful of the following common errors:

Dividing only the first quantity and neglecting the second, leading to an incorrect ratio.

Using the wrong divisor—always divide both parts by the second quantity.

Confusing ratios with fractions or decimals—clarify the format to avoid misinterpretation.

Failing to verify the equivalence after transformation by cross-multiplication.

Conclusion

Finding an equivalent ratio where the second quantity is 1 is a fundamental skill that simplifies
comparisons, calculations, and understanding of proportions. By dividing both quantities by the
second quantity, you preserve the original relationship while converting the ratio into a more
manageable form. Whether you're working with ratios in math class, solving real-world problems, or
analyzing data, mastering this technique will enhance your ability to interpret and manipulate ratios
effectively.

Remember, practice makes perfect. Use varied examples, verify your results, and apply these steps
across different contexts to become confident in transforming ratios to have a second quantity of 1.
With this knowledge, you'll be well-equipped to handle ratio problems with clarity and precision.

Frequently Asked Questions

How do I find a ratio equivalent to a given ratio where the
second quantity is 1?
To find an equivalent ratio with the second quantity as 1, divide both quantities of the original ratio by
the second quantity. This simplifies the ratio so that the second part becomes 1.

What steps should I follow to make the second quantity of a



ratio equal to 1?
First, identify the second quantity in the ratio. Then, divide both the numerator and denominator by
that value to normalize the ratio, making the second quantity 1.

After making the second quantity 1 in a ratio, how do I
interpret the new ratio?
The new ratio shows the relationship of the first quantity to 1, essentially indicating how many times
the first quantity contains the unit represented by the second quantity.

Can you give an example of converting a ratio to have a
second quantity of 1?
Sure! For the ratio 4:8, divide both numbers by 8 to get 0.5:1. So, the equivalent ratio with second
quantity 1 is 0.5:1.

Why is it useful to convert ratios so that the second quantity
is 1?
Converting ratios to have a second quantity of 1 simplifies comparison, calculations, and
understanding of the ratio's meaning, especially in contexts like unit rates.

What is the formula to find an equivalent ratio with the
second quantity equal to 1?
Given a ratio a:b, to make the second quantity 1, divide both a and b by b: (a/b):(b/b) = (a/b):1.

After selecting the second quantity to be 1, what is the next
step to find the equivalent ratio?
The next step is to interpret or use the simplified ratio for calculations or comparisons, knowing that it
maintains the original relationship scaled appropriately.

Additional Resources
Find A Ratio Equivalent To Whose Second Quantity Is 1.:To Make The Second Quantity 1,
Select...After—this phrase encapsulates a fundamental concept in ratios and proportions that is
essential for students, educators, and anyone dealing with quantitative comparisons. Understanding
how to manipulate ratios to find equivalent forms where a specific quantity becomes 1 is a
cornerstone skill in mathematics, especially in fields like algebra, geometry, and applied sciences.
This guide aims to walk you through the process of finding such ratios, explaining the reasoning
behind each step, and providing practical examples to solidify your understanding.

---



Understanding Ratios and Their Equivalents

Before diving into the specifics of making the second quantity equal to 1, it's important to grasp the
basic idea of ratios and their equivalent forms.

What is a Ratio?

A ratio is a way of comparing two quantities. It tells us how much of one thing there is relative to
another. For example, if there are 3 apples and 4 oranges, the ratio of apples to oranges is written as
3:4.

Equivalent Ratios

Two ratios are equivalent if they express the same relationship between quantities, even if their
numbers are different. For example, 2:4 and 1:2 are equivalent because both simplify to the same
ratio when reduced.

---

The Core Concept: Making the Second Quantity Equal to 1

When working with ratios, a common goal is to convert a ratio to a form where the second quantity is
1. This process is particularly useful because it simplifies the ratio, making it easier to interpret or
compare.

Why Make the Second Quantity 1?

- Simplification: Ratios with a 1 in the second position are easier to interpret.
- Unit Rate Calculation: It helps in finding the rate per unit, such as miles per hour or dollars per item.
- Comparison: Makes it straightforward to compare different ratios.

---

Step-by-Step Guide to Finding an Equivalent Ratio with the Second Quantity as 1

Step 1: Identify the Original Ratio

Suppose you're given a ratio, such as a : b.

Example: 8 : 12

Step 2: Understand the Goal

You want to find an equivalent ratio a' : 1 such that the two ratios are equivalent.

Step 3: Divide Both Quantities by the Second Quantity

To make the second quantity 1, divide both parts of the ratio by b.

Mathematically:



- a' = a / b
- b' = b / b = 1

This transformation maintains the equality of the ratios because you're dividing numerator and
denominator by the same number.

Step 4: Write the Equivalent Ratio

The equivalent ratio with the second quantity as 1 is:

a / b : 1

or simply,

(a / b) : 1

---

Practical Examples

Example 1: Simple Ratio

Given ratio: 15 : 20

- Divide both parts by 20:

- 15 / 20 = 0.75
- 20 / 20 = 1

- Equivalent ratio: 0.75 : 1

This indicates that for every 1 unit of the second quantity, there are 0.75 units of the first.

---

Example 2: Using the Ratio for Unit Rate

Suppose a car travels 180 miles in 3 hours, and you want to find the miles per hour.

- Ratio: 180 miles : 3 hours

- Divide both parts by 3:

- 180 / 3 = 60
- 3 / 3 = 1

- Equivalent ratio: 60 miles : 1 hour

This tells you that the car travels 60 miles in 1 hour, which is the unit rate.

---



Additional Considerations and Tips

1. When the Second Quantity Is Zero

Ratios involving zero can be problematic because dividing by zero is undefined. Always ensure the
second quantity is not zero before performing this operation.

2. Working with Fractions

If the ratio is expressed as a fraction, such as a/b, the process simplifies to dividing the numerator by
the denominator:

- a/b : 1

- Which is equivalent to (a / b) : 1

3. Converting Ratios to Decimal Form

Sometimes, it’s helpful to see the ratio as a decimal. Using the previous example:

- 15 : 20 = 15 / 20 = 0.75

- So, the ratio can be written as 0.75 : 1

4. Applications in Real-Life Situations

- Speed calculations: miles per hour, kilometers per hour.
- Cost per unit: dollars per item.
- Density: mass per unit volume.
- Concentration: solution strength per volume.

---

Practice Problems

Try converting these ratios into equivalent forms where the second quantity is 1:

1. 24 : 36
2. 50 : 8
3. 7 : 14
4. 9 : 3
5. 100 : 25

Solutions:

1. 24 : 36 → Divide both by 36 → (24/36) : 1 = 0.666... : 1
2. 50 : 8 → Divide both by 8 → 6.25 : 1
3. 7 : 14 → Divide both by 14 → 0.5 : 1
4. 9 : 3 → Divide both by 3 → 3 : 1
5. 100 : 25 → Divide both by 25 → 4 : 1



---

Summary

Finding a ratio equivalent to a given ratio where the second quantity is 1 is a straightforward process
rooted in division. The key steps involve:

- Identifying the original ratio.
- Dividing both quantities by the second quantity.
- Expressing the resulting ratio, which will have a second quantity of 1.

This method simplifies ratios, making them easier to interpret, compare, and use in calculations.
Whether you're working with real-world data, solving algebraic problems, or analyzing proportions,
mastering this skill is invaluable. Remember, always ensure the second quantity isn't zero and verify
your calculations with practical examples to build confidence.

---

Final Thoughts

Transforming ratios to have a second quantity of 1 is more than just a mathematical trick; it’s a vital
tool for understanding relationships between quantities intuitively. Whether you're calculating unit
rates, analyzing proportions, or simplifying complex ratios, this approach provides clarity and
precision. Practice regularly with different ratios to become comfortable with this process, and you'll
find it to be an indispensable part of your mathematical toolkit.
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