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Convert From Decimal Notation To Scientific Notation In The Following Exercises, Write
Each Number In this comprehensive guide, we will explore the fundamental concepts of decimal
and scientific notation, demonstrate how to convert numbers between these formats, and provide
practical exercises to strengthen your understanding. Whether you're a student, educator, or
professional dealing with large or small numbers, mastering this skill is essential for clear and
efficient numerical communication.

Understanding Decimal Notation

What Is Decimal Notation?
Decimal notation is the most common way of representing numbers using digits 0 through 9, with a
decimal point separating the whole number part from the fractional part. For example:
- 345.67
- 0.00456
- 1234567.89

This notation is straightforward and familiar but can become cumbersome when dealing with
extremely large or small numbers, making scientific notation a valuable alternative.

Introduction to Scientific Notation

What Is Scientific Notation?
Scientific notation expresses numbers as a product of a coefficient (a number between 1 and 10) and
a power of ten. It simplifies handling very large or very small numbers, making calculations more
manageable.

General form:
\[ a \times 10^{n} \]
where:
- \( a \) is the coefficient, with \( 1 \leq |a| < 10 \)
- \( n \) is an integer exponent indicating the number of places the decimal point has been moved

Examples:
- 4,500 = 4.5 × 10³
- 0.00078 = 7.8 × 10⁻⁴



- 123,000,000 = 1.23 × 10⁸

Why Convert From Decimal To Scientific Notation?
Converting decimal numbers to scientific notation offers several advantages:
- Simplifies multiplication and division of large or small numbers
- Facilitates easier comparison of magnitudes
- Essential in scientific, engineering, and mathematical contexts
- Clarifies the scale of a number, especially in fields like physics and astronomy

Steps to Convert Decimal Notation to Scientific
Notation

Step 1: Identify the Significant Figures
Determine the first non-zero digit in the number and consider all digits following it as part of the
coefficient.

Step 2: Position the Decimal Point
Move the decimal point so that it is immediately after the first significant digit, creating a number
between 1 and 10.

Step 3: Count the Number of Places Moved
Count how many places the decimal point has moved:
- To the left if the original number is greater than or equal to 10
- To the right if the original number is less than 1

Step 4: Write the Number as a Product
Express the number as the coefficient multiplied by 10 raised to the power corresponding to the
number of places moved:
- Positive exponent if the decimal point moves to the left
- Negative exponent if it moves to the right

Examples of Conversion from Decimal to Scientific
Notation



Example 1: Convert 345.67 to scientific notation
1. First significant digit: 3
2. Move decimal point after 3: 3.4567
3. Number of places moved: 2 to the left (from 345.67 to 3.4567)
4. Scientific notation: 3.4567 × 10²

Example 2: Convert 0.00456 to scientific notation
1. First significant digit: 4
2. Move decimal point after 4: 4.56
3. Number of places moved: 3 to the right (from 0.00456 to 4.56)
4. Scientific notation: 4.56 × 10⁻³

Example 3: Convert 1234567.89 to scientific notation
1. First significant digit: 1
2. Move decimal point after 1: 1.23456789
3. Number of places moved: 6 to the left
4. Scientific notation: 1.23456789 × 10⁶

Practical Exercises: Convert the Following Numbers
Below are several numbers expressed in decimal notation. Your task is to convert each into scientific
notation following the steps outlined above.

0.0009871.

560002.

9.13.

0.00004564.

1234.565.

0.987656.

10000007.

0.0000001238.

789.019.

0.0078910.



Solutions and Explanations for the Exercises
Let's go through each number step-by-step:

1. Convert 0.000987
- First significant digit: 9
- Move decimal point after 9: 9.87
- Number of places moved: 4 to the right (from 0.000987 to 9.87)
- Scientific notation: 9.87 × 10⁻⁴

2. Convert 56000
- First significant digit: 5
- Move decimal point after 5: 5.6
- Number of places moved: 4 to the left (from 56000 to 5.6)
- Scientific notation: 5.6 × 10⁴

3. Convert 9.1
- First significant digit: 9
- Decimal point is already after 9
- Number of places moved: 0
- Scientific notation: 9.1 × 10⁰ (or simply 9.1)

4. Convert 0.0000456
- First significant digit: 4
- Move decimal after 4: 4.56
- Places moved: 5 to the right
- Scientific notation: 4.56 × 10⁻⁵

5. Convert 1234.56
- First significant digit: 1
- Move decimal after 1: 1.23456
- Places moved: 3 to the left
- Scientific notation: 1.23456 × 10³

6. Convert 0.98765
- First significant digit: 9
- Decimal already after 9: 0.98765
- Move decimal after 9: 9.8765
- Places moved: 1 to the right
- Scientific notation: 9.8765 × 10⁻¹



7. Convert 1,000,000
- First significant digit: 1
- Move decimal after 1: 1.0
- Places moved: 6 to the left
- Scientific notation: 1.0 × 10⁶

8. Convert 0.000000123
- First significant digit: 1
- Move decimal after 1: 1.23
- Places moved: 7 to the right
- Scientific notation: 1.23 × 10⁻⁷

9. Convert 789.01
- First significant digit: 7
- Move decimal after 7: 7.8901
- Places moved: 2 to the left
- Scientific notation: 7.8901 × 10²

10. Convert 0.00789
- First significant digit: 7
- Move decimal after 7: 7.89
- Places moved: 3 to the right
- Scientific notation: 7.89 × 10⁻³

Additional Tips for Converting Numbers

Always identify the first non-zero digit: This determines the coefficient.

Count carefully the number of places moved: This determines the exponent.

Use positive exponents for numbers greater than or equal to 10: When moving the
decimal to the left.

Use negative exponents for numbers less than 1: When moving the decimal to the right.

Maintain the significant figures: Be precise in your coefficient, especially when rounding.



Common Mistakes to Avoid
- Forgetting to adjust the exponent correctly based on the direction of decimal movement.
- Including unnecessary zeros in the coefficient.
- Misidentifying the first significant digit, especially with numbers starting with zeros.
- Rounding the coefficient too early or inaccurately.

Conclusion
Mastering the skill of converting decimal notation to scientific notation enhances your ability to
work efficiently with large and small numbers across various disciplines. Practice regularly with
different types of numbers to develop confidence

Frequently Asked Questions

How do you convert a large decimal number like 12345 into
scientific notation?
To convert 12345 into scientific notation, place the decimal after the first digit and count the
number of places moved. 12345 becomes 1.2345 × 10^4.

What is the scientific notation for a small decimal number
such as 0.00678?
Move the decimal point to after the first non-zero digit: 6.78. Since you moved the decimal 3 places
to the left, the number in scientific notation is 6.78 × 10^-3.

When converting a decimal to scientific notation, what
determines the exponent sign?
If the original number is greater than 1, the exponent is positive. If it's between 0 and 1, the
exponent is negative.

Convert 0.0000456 to scientific notation.
Move the decimal 5 places to the right to get 4.56, so the scientific notation is 4.56 × 10^-5.

How would you convert 9.81 into scientific notation?
Since 9.81 is between 1 and 10, it is already in scientific notation: 9.81 × 10^0.

What is the scientific notation for 0.000000123?
Move the decimal 7 places to the right to get 1.23, so the number in scientific notation is 1.23 ×
10^-7.



Why is scientific notation useful for representing very large or
very small numbers?
It simplifies reading, writing, and performing calculations with such numbers, making them more
manageable and less prone to error.

Convert the decimal 567890 into scientific notation.
Place the decimal after the first digit: 5.67890, and count the places moved (5). The scientific
notation is 5.6789 × 10^5.

What are the steps to convert a decimal number to scientific
notation?
Identify the first non-zero digit, move the decimal point to after that digit, count the number of
places moved to determine the exponent, and adjust the number accordingly with a power of 10.

Additional Resources
Convert From Decimal Notation To Scientific Notation is a fundamental skill in mathematics,
particularly useful in fields such as science, engineering, and finance. Mastering this conversion
allows for easier handling of very large or very small numbers, making calculations more
manageable and clearer. This process simplifies complex numbers by expressing them in a
standardized form, which facilitates comparison, computation, and comprehension. Whether you're a
student preparing for exams, a professional working with data, or someone interested in
mathematical literacy, understanding how to convert decimal notation to scientific notation is an
essential step toward numerical proficiency.

---

Understanding Decimal Notation

Before delving into conversions, it’s important to grasp what decimal notation entails. Decimal
notation is the standard way of representing real numbers using digits 0-9, with a decimal point
separating the whole number part from the fractional part.

Features of Decimal Notation:
- Ease of reading: Numbers are displayed in a familiar, straightforward manner.
- Precision control: The number of decimal places can vary, allowing for approximate or exact
representations.
- Universal usage: It’s used in everyday contexts, scientific measurements, monetary figures, and
more.

Limitations:
- Difficulty with very large numbers: As numbers grow, decimal notation can become cumbersome.
- Inefficiency in representing very small or very large quantities: For example, 0.000000123 or



12,300,000 can be cumbersome to write and interpret.

---

What Is Scientific Notation?

Scientific notation is a compact way of expressing very large or very small numbers. It involves
rewriting the number as a product of a number between 1 and 10, and a power of 10.

Features:
- Standardized format: A single significant figure (or more, depending on precision) multiplied by a
power of 10.
- Concise representation: Simplifies complex numbers, making them easier to read, compare, and
compute.
- Widely used in scientific disciplines: Physics, chemistry, astronomy, and engineering rely heavily on
scientific notation.

Benefits:
- Clarity: Clearly indicates the magnitude of a number.
- Efficiency: Simplifies calculations involving large exponents.
- Consistency: Facilitates communication across scientific communities.

---

Steps to Convert Decimal Notation to Scientific
Notation

Converting a decimal number to scientific notation involves a systematic process. Here’s a step-by-
step guide:

Step 1: Identify the Number
- Determine whether the number is greater than or equal to 10, or less than 1. This influences how
you move the decimal point.

Step 2: Move the Decimal Point
- For numbers greater than or equal to 10, move the decimal point left until only one non-zero digit
remains to the left.
- For numbers less than 1, move the decimal point right until only one non-zero digit remains to the
left.



Step 3: Count the Moves
- Count how many places the decimal point has moved.
- Moving to the left results in a positive exponent.
- Moving to the right results in a negative exponent.

Step 4: Write in Scientific Notation
- Express the number as the digit (or digits) multiplied by 10 raised to the power corresponding to
the number of moves.

---

Examples of Conversion

Let’s explore detailed examples to clarify the process.

Example 1: Convert 4500 to scientific notation

- Step 1: Recognize 4500 is greater than 1000.
- Step 2: Move the decimal point left until only one non-zero digit remains: 4.500
- Step 3: Count the moves: The decimal moved 3 places to the left.
- Step 4: Write as: 4.5 × 10^3

Result: 4500 = 4.5 × 10^3

Example 2: Convert 0.00789 to scientific notation

- Step 1: Recognize the number is less than 1.
- Step 2: Move the decimal right until a single non-zero digit remains: 7.89
- Step 3: Count the moves: 3 places to the right.
- Step 4: Write as: 7.89 × 10^-3

Result: 0.00789 = 7.89 × 10^-3

---

Common Pitfalls and Tips for Accurate Conversion

While converting decimal numbers to scientific notation is straightforward, some common mistakes
can occur:



- Incorrect counting of decimal moves: Always double-check the number of places the decimal has
moved.
- Sign errors in the exponent: Remember positive exponents for numbers > 1, negative for < 1.
- Misplacing the decimal point: Ensure the decimal point is correctly positioned after moving.
- Ignoring zeros: Leading zeros in the decimal part should be ignored when counting moves.
- Overlooking significant figures: When precision is critical, maintain the correct number of
significant figures during conversion.

Tips:
- Use visual aids like number lines to determine the direction and number of moves.
- Practice with multiple examples to gain confidence.
- Keep a checklist of steps to avoid missing any.

---

Advantages and Disadvantages of Using Scientific
Notation

Advantages:
- Simplifies calculations: Especially when multiplying or dividing very large or small numbers, as
exponents can be easily added or subtracted.
- Reduces errors: Clearer notation minimizes misreading large numbers.
- Facilitates data comparison: Magnitudes are immediately apparent.
- Universal standard: Used internationally in scientific literature.

Disadvantages:
- Learning curve: Requires familiarity with exponential notation.
- Less intuitive for everyday use: May seem abstract or cumbersome outside scientific contexts.
- Potential for misinterpretation: Mistakes in the exponent can lead to significant errors.

---

Applications of Scientific Notation

Scientific notation is not just an academic exercise; it's an essential tool across various fields:

- Physics: Expressing atomic sizes, distances in space, or the speed of light.
- Chemistry: Quantifying Avogadro’s number or molecular weights.
- Astronomy: Describing distances between celestial objects.
- Engineering: Managing very large infrastructures or tiny microelectronic components.
- Finance and Economics: Handling large sums or small interest rates.

---



Practice Exercises for Mastery

To solidify understanding, practice converting a variety of numbers:

1. Convert 123456 to scientific notation.
2. Convert 0.0004567 to scientific notation.
3. Convert 7.89 × 10^4 (already in scientific notation) back to decimal.
4. Convert 9.1 × 10^-3 to decimal notation.
5. Convert 0.000000987 to scientific notation.

---

Conclusion

Mastering the skill of converting from decimal notation to scientific notation enhances numerical
literacy and operational efficiency across scientific disciplines. While it may initially seem
challenging, consistent practice and understanding of the underlying principles make it an
invaluable tool for managing a wide range of numerical data. By recognizing the features, benefits,
and common pitfalls associated with this conversion, learners and professionals can confidently
handle complex numbers, communicate more clearly, and perform calculations with greater
precision. Embracing this skill not only simplifies numerical work but also deepens comprehension
of the magnitudes and scales that underpin scientific and mathematical endeavors.

---

In summary, converting decimal notation to scientific notation involves understanding the
magnitude of the number, systematically moving the decimal point, and correctly applying the
exponent. With practice, this process becomes second nature, empowering users to handle numbers
of all sizes with ease and accuracy.
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