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Dividing numbers is a fundamental skill in mathematics that appears frequently in various real-life situations,
from calculating grocery bills to solving complex algebraic problems. One common challenge in division
problems involves dealing with divisors that are not whole numbers, especially fractions or decimals. To
simplify such division problems, mathematicians often use a technique called "making the divisor a whole number"
by multiplying both the dividend and divisor by a suitable number. This process preserves the value of the
division while transforming it into a more straightforward calculation.

In this comprehensive guide, we will explore the methods to perform division problems where the divisor is a
fraction or decimal, demonstrating how to find the appropriate multiplication factor to convert the divisor
into a whole number. We will also provide step-by-step examples, tips, and practice exercises to enhance
understanding and mastery of this essential mathematical technique.

Understanding Division with Non-Whole Divisors

What is a Divisor?
In division, the divisor is the number by which another number (the dividend) is divided. For example, in the division
problem 12 ÷ 3, the divisor is 3.

Why Convert Divisors to Whole Numbers?
Dividing by whole numbers is generally easier and reduces the likelihood of errors. When the divisor is a fraction
or decimal, calculations can become cumbersome. Converting the divisor to a whole number simplifies the division
process, especially when performing manual calculations or using basic calculators.

Techniques for Making the Divisor a Whole Number

The key idea is to multiply both the dividend and the divisor by a suitable number so that the divisor becomes a
whole number. This is based on the property of equality:

Multiplying numerator and denominator by the same non-zero number does not change the value of a fraction.

Example:
Suppose you have ¾ ÷ 0.2. To simplify this, we can multiply both the dividend and divisor by a number that
turns 0.2 into a whole number.

Step-by-Step Method
1. Identify the divisor and determine whether it is a fraction or decimal.
2. Find the least common multiple (LCM) or the necessary multiplier to convert the divisor into a whole number.
3. Multiply both the dividend and divisor by this number.
4. Perform the division with the new numbers.



Common Strategies

- For decimals: Multiply numerator and denominator by powers of 10 until the divisor becomes a whole number.
- For fractions: Multiply numerator and denominator by the least common multiple of denominators if the
divisor is a complex fraction.

---

Converting Decimals to Whole Numbers

When the divisor is a decimal, the goal is to eliminate the decimal point by multiplying both the dividend and
divisor by an appropriate power of 10.

Example 1: Divide 45.6 ÷ 0.8

Step 1: Identify the divisor: 0.8

Step 2: Determine the multiplier: since 0.8 has one decimal place, multiply both numbers by 10.

Step 3: Multiply both numbers by 10:

- 45.6 × 10 = 456
- 0.8 × 10 = 8

Step 4: Rewrite the division:

456 ÷ 8

Step 5: Perform the division:

456 ÷ 8 = 57

Result: 45.6 ÷ 0.8 = 57

---

Example 2: Divide 3.75 ÷ 0.25

Step 1: The divisor is 0.25.

Step 2: Since 0.25 has two decimal places, multiply both numbers by 100.

Step 3: Multiply:

- 3.75 × 100 = 375
- 0.25 × 100 = 25

Step 4: Perform division:

375 ÷ 25 = 15

Result: 3.75 ÷ 0.25 = 15



---

Converting Fractions to Whole Numbers

For division involving fractions, the process involves clearing the fraction by multiplying numerator and
denominator by the least common multiple (LCM) of the denominators.

Example 3: Divide 2/3 ÷ 4/5

Step 1: Recognize the division of two fractions.

Step 2: To make the divisor (4/5) a whole number, multiply numerator and denominator by 5:

- 4/5 × 5/5 = 20/25

But this doesn't make the divisor a whole number directly. Instead, it's easier to follow the common approach:

- Method: Multiply both dividend and divisor by the LCM of their denominators (3 and 5), which is 15.

Step 3: Multiply numerator and denominator of both fractions by 15:

- Dividend: 2/3 × 15/15 = (2 × 15) / (3 × 15) = 30/45
- Divisor: 4/5 × 15/15 = (4 × 15) / (5 × 15) = 60/75

Step 4: Rewrite the division:

(30/45) ÷ (60/75)

Step 5: Instead of dividing fractions directly, convert division of fractions into multiplication by the
reciprocal:

(30/45) × (75/60)

Simplify:

- 30/45 = 2/3 (dividing numerator and denominator by 15)
- 75/60 = 5/4 (dividing numerator and denominator by 15)

Step 6: Multiply:

(2/3) × (5/4) = (2 × 5)/(3 × 4) = 10/12

Simplify:

10/12 = 5/6 (dividing numerator and denominator by 2)

Final answer: 2/3 ÷ 4/5 = 5/6

---

Practical Tips for Making Divisors Whole



- Always identify the type of divisor: decimal or fraction.
- For decimals, multiply both numbers by 10, 100, 1000, etc., depending on the number of decimal places.
- For complex fractions, consider multiplying numerator and denominator by the LCM of denominators.
- Remember that multiplying both numbers by the same non-zero number does not change the value of the division.
- Simplify answers whenever possible to their lowest terms.

Additional Examples and Practice Exercises

Practice Problem 1:
Divide 7.2 ÷ 0.6. Show the multiplication you would do to make the divisor a whole number.

Solution:
- 0.6 has 1 decimal place, so multiply both by 10:
- 7.2 × 10 = 72
- 0.6 × 10 = 6
- Division: 72 ÷ 6 = 12
- Answer: 7.2 ÷ 0.6 = 12

Practice Problem 2:
Divide 5/8 ÷ 3/4. Show how to convert the divisor to a whole number.

Solution:
- Find LCM of denominators 8 and 4, which is 8.
- Multiply numerator and denominator of both fractions by 8:

- 5/8 × 8/8 = 40/64
- 3/4 × 8/8 = 24/32

- Simplify:

- 40/64 = 5/8 (dividing numerator and denominator by 8)
- 24/32 = 3/4 (dividing numerator and denominator by 8)

- Or, better approach:

Recognize that dividing fractions is equivalent to multiplying by the reciprocal:

(5/8) ÷ (3/4) = (5/8) × (4/3) = (5×4)/(8×3) = 20/24 = 5/6 after simplification.

Answer: 5/8 ÷ 3/4 = 5/6

---

Conclusion

Mastering the technique of transforming divisors into whole numbers is essential for efficient and accurate
division calculations. Whether working with decimals or fractions, multiplying both the dividend and divisor by
an appropriate number preserves the value of the division while simplifying the process. Remember to identify the
decimal places or denominators, find the suitable multiplier, and perform the calculations systematically.



Practicing these methods enhances your numerical fluency and confidence in tackling a wide range of
mathematical problems. With consistent practice, you'll find that division problems involving non-whole
divisors become manageable and straightforward, making your overall math skills stronger and more versatile.

---

Additional Resources
- Online Division Practice Tools: Websites like Khan Academy and Math Playground offer interactive exercises.
- Math Textbooks: Look for sections on fractions, decimals, and division for more in-depth explanations.
- Tutoring and Study Groups: Collaborate with peers or tutors to reinforce these concepts.

By understanding and applying these strategies, you'll be well-equipped to perform division operations
efficiently, ensuring

Frequently Asked Questions

How do I convert a division problem like 48 ÷ 0.8 into a whole number
divisor?

Multiply both the dividend and divisor by 10 to eliminate the decimal: 48 × 10 = 480 and 0.8 × 10 = 8. Then,
perform 480 ÷ 8.

What is the step to make a divisor a whole number when it contains a
decimal?

Multiply both the numerator and denominator by the same power of 10 to shift the decimal point until the
divisor becomes a whole number. For example, multiply by 10, 100, or 1000 as needed.

If I have 75 ÷ 0.25, how should I perform the multiplication to make the
divisor whole?

Multiply both numbers by 100: 75 × 100 = 7500 and 0.25 × 100 = 25. Then, divide 7500 by 25.

Why do we multiply both the dividend and divisor by the same number when
dividing with decimals?

To keep the value of the division the same while converting the divisor into a whole number, simplifying the
calculation.

Can you give an example of making a divisor a whole number in division
problems involving fractions?

Yes. For example, to divide 3/4 by 0.2, multiply numerator and denominator by 10: 3/4 × 10/10 = 30/40, and
0.2 × 10 = 2. Then, divide 30/40 by 2.

What is the general method for performing division when the divisor is not a



whole number?

Multiply both the dividend and divisor by the same power of 10 to turn the divisor into a whole number, then
proceed with the division.

Additional Resources
Division Transformation: Making Divisors Whole for Seamless Calculations

In the realm of mathematics, division is a fundamental operation that often presents challenges when dealing
with non-whole (or fractional) divisors. Whether you're a student aiming for clarity, a teacher seeking to
simplify teaching methods, or a professional working through complex calculations, transforming divisors into
whole numbers can significantly streamline the process. This article delves into the techniques and reasoning
behind performing specific multiplications to convert divisors into whole numbers, illustrating the process step-
by-step to ensure clarity and confidence in your calculations.

---

Understanding the Need for Divisor Transformation

Before diving into the methods, it’s essential to comprehend why converting a divisor into a whole number is
beneficial.

Why Convert Divisors?

- Simplifies Calculations: Dividing by whole numbers is generally more straightforward than dividing by
fractions or decimals. It reduces potential errors and makes mental math easier.
- Facilitates Clarity: When the divisor is a whole number, the division process becomes transparent, which is
especially helpful in teaching environments or complex calculations.
- Enables Easier Use of Long Division: Traditional long division methods are designed for whole number divisors,
so transforming the divisor aligns with this standard technique.

Common Scenarios Requiring Transformation

- Dividing by fractions like ½, ⅓, ⅝, etc.
- Dividing by decimals such as 0.25, 0.75, etc.
- Working with ratios or proportions that involve fractional divisors.

---

Core Concept: Multiplying to Convert Divisors into Whole Numbers

The central idea is to find a number (called a multiplier) by which you can multiply both the dividend (the number
being divided) and the divisor (the number you’re dividing by) so that the divisor becomes a whole number.

The Principle

If you have a division problem like:

a ÷ b

and b is not a whole number, then:



- Find a number k such that b × k is a whole number.
- Multiply both numerator and denominator by k, transforming the division into:

(a × k) ÷ (b × k)

- Since b × k is now a whole number, the division becomes more straightforward.

This process is rooted in the property that multiplying numerator and denominator by the same number does not
change the value of the division.

---

Step-by-Step Approach to Dividing by a Non-Whole Divisor

Let’s explore the method through a systematic, step-by-step guide, complemented by illustrative examples.

Step 1: Identify the Divisor

Determine whether the divisor is a fraction, decimal, or a decimal that can be converted into a fraction.

Example: Divide 48 by 0.75.

Step 2: Convert the Divisor into a Fraction

Express the divisor as a fraction in simplest form.

- For 0.75, since 0.75 = 75/100, simplified to 3/4.

Step 3: Determine the Multiplier

Find the reciprocal of the denominator in the fractional form to convert the divisor into a whole number.

- For 3/4, the reciprocal is 4.
- Multiply both numerator and denominator by 4:

\[ \frac{3}{4} \times \frac{4}{4} = \frac{3 \times 4}{4 \times 4} = \frac{12}{16} \]

But more straightforwardly, to eliminate the fraction, multiply both numerator and denominator of the
divisor by 4:

\[ \text{Divisor: } \frac{3}{4} \times 4 = 3 \times 1 = 3 \]

Similarly, you must multiply the dividend by 4 as well:

\[ \text{Dividend: } 48 \times 4 = 192 \]

Step 4: Perform the Adjusted Division

Now, divide the adjusted dividend by the adjusted divisor:

\[ 192 \div 3 = 64 \]

Answer: 48 ÷ 0.75 = 64

---



Practical Examples and Detailed Explanations

To deepen understanding, let’s analyze various scenarios with detailed steps.

---

Example 1: Dividing by a Fraction

Problem: Divide 35 by ⅝.

Step 1: Recognize the divisor as a fraction.

Step 2: Find the reciprocal of ⅝, which is 8/5.

Step 3: Convert the division into multiplication:

\[ 35 ÷ \frac{5}{8} = 35 \times \frac{8}{5} \]

Step 4: Simplify the multiplication:

- Multiply 35 by 8:

\[ 35 \times 8 = 280 \]

- Divide by 5:

\[ 280 ÷ 5 = 56 \]

Result: 35 ÷ ⅝ = 56

Note: Alternatively, you could multiply numerator and denominator to eliminate the fraction:

- Multiply numerator and denominator of the divisor by 8:

\[ \frac{5}{8} \times 8 = 5 \]
\[ \text{Dividend: } 35 \times 8 = 280 \]
- Then divide:

\[ 280 ÷ 5 = 56 \]

---

Example 2: Dividing by a Decimal

Problem: Divide 48.6 by 0.3.

Step 1: Express 0.3 as a fraction:

\[ 0.3 = \frac{3}{10} \]

Step 2: Find the reciprocal of 3/10, which is 10/3.

Step 3: Convert the division into multiplication:



\[ 48.6 \div \frac{3}{10} = 48.6 \times \frac{10}{3} \]

Step 4: Simplify:

- Multiply 48.6 by 10:

\[ 48.6 \times 10 = 486 \]

- Divide by 3:

\[ 486 \div 3 = 162 \]

Answer: 48.6 ÷ 0.3 = 162

Alternative method: To avoid dealing with fractions, multiply both numbers by 10 to eliminate the decimal:

\[ 48.6 \times 10 = 486 \]
\[ 0.3 \times 10 = 3 \]

Then:

\[ 486 ÷ 3 = 162 \]

This method often simplifies calculations by removing decimals upfront.

---

Handling More Complex Divisors: Multiple Steps for Transformation

Some divisors involve more challenging fractions or decimals, requiring multiple steps to transform into whole
numbers.

When to Use Least Common Multiple (LCM)

If the divisor involves multiple fractional components, finding the LCM of denominators can help identify a
common multiplier that clears all fractions simultaneously.

Example: Divide 60 by ⅓ + ¼.

Step 1: Find common denominator of 3 and 4, which is 12.

Step 2: Rewrite the sum:

\[ \frac{1}{3} = \frac{4}{12} \]
\[ \frac{1}{4} = \frac{3}{12} \]
\[ \text{Sum} = \frac{4}{12} + \frac{3}{12} = \frac{7}{12} \]

Step 3: Express dividing by this sum:

\[ 60 \div \frac{7}{12} \]

Step 4: Multiply 60 by the reciprocal:

\[ 60 \times \frac{12}{7} = \frac{60 \times 12}{7} = \frac{720}{7} \approx 102.857 \]

To make the divisor a whole number, multiply numerator and denominator by 7:



\[ \text{Adjusted dividend: } 60 \times 7 = 420 \]
\[ \text{Adjusted divisor: } \frac{7}{12} \times 7 = \frac{49}{12} \]

But this introduces a fractional divisor again. Alternatively, multiply both the dividend and the divisor by 12:

\[ 60 \times 12 = 720 \]
\[ \frac{7}{12} \times 12 = 7 \]

Now, the division simplifies to:

\[ 720 \div 7 \]

which is easier to handle.

---

Additional Tips and Best Practices

- Always simplify fractions before performing multiplications to avoid unnecessary complications.
- Use equivalent fractions or decimals to express divisors in a form that makes finding the multiplier
straightforward.
- Leverage prime factorization when dealing with large numbers to identify the least common multiple efficiently.
- Double-check your work by dividing the original dividend by the transformed divisor to verify the result.

---

Conclusion: The Power of Transformation in Division

Transforming a divisor into a whole number through multiplication is a powerful technique that simplifies
complex division problems, enhances accuracy, and aligns calculations with conventional methods like long
division. By understanding the properties of fractions and decimals, and applying strategic multiplications, you
can convert challenging divisors into manageable, whole numbers with confidence.

In practice, always start by expressing the divisor in the simplest form—be it a fraction or decimal—and then
determine the appropriate multiplier to clear the fractions or
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