multiplying and dividing scientific notation
worksheet

Multiplying and dividing scientific notation worksheet is an essential educational tool that helps
students understand the principles and applications of scientific notation, particularly in performing
arithmetic operations like multiplication and division. Scientific notation is a way of expressing very
large or very small numbers in a compact form, typically written as the product of a number (the
coefficient) between 1 and 10, and a power of ten. This notation is widely used in scientific fields
where such extreme values are common, such as physics, chemistry, and astronomy. This article will
delve into the concepts, techniques, and practical exercises surrounding the multiplication and
division of scientific notation, alongside a sample worksheet that can be utilized for practice.

Understanding Scientific Notation

Scientific notation simplifies calculations with large or small numbers. The general form of scientific
notation is:

\[ a \times 10™n\]

Where:

-\(a\) is the coefficient (a number greater than or equal to 1 and less than 10).

-\( n\) is the exponent (an integer that indicates how many places the decimal point moves).
For example:

- The number 5,600 can be written in scientific notation as \( 5.6 \times 1073 \).
- The number 0.0045 can be expressed as \( 4.5 \times 10" {-3}\).

Why Use Scientific Notation?

There are several reasons why scientific notation is beneficial:

1. Simplicity: It makes writing and reading very large or very small numbers easier.

2. Precision: It allows for more precise calculations and representations of measurements.

3. Convenience in Calculations: It simplifies multiplication and division, which is particularly helpful in
scientific calculations.

Multiplying Scientific Notation

When multiplying numbers in scientific notation, the process involves two steps: multiplying the
coefficients and adding the exponents.



Step-by-Step Process

1. Multiply the coefficients: Multiply the numerical parts (the coefficients) of the two numbers.
2. Add the exponents: Add the exponents of the powers of ten.
3. Combine the results: Write the result in scientific notation.

For example, to multiply \( (3.2 \times 10°4) \) and \( (2.5 \times 10°3) \):

1. Multiply the coefficients: \( 3.2 \times 2.5 = 8.0)
2. Add the exponents: \(4 +3=17)
3. Combine: \( 8.0 \times 10°7)

Examples of Multiplying Scientific Notation

- Example 1:

-\( (6.0 \times 10™2) \times (4.0 \times 10™5) )

- Coefficients: \( 6.0 \times 4.0 = 24.0)

- Exponents: \(2 + 5=7)

- Result: \( 24.0 \times 10°7\) (Convert to proper scientific notation: \( 2.4 \times 10°8))

- Example 2:

-\( (1.2 \times 10" {-3}) \times (3.0 \times 10~ {2})\)
- Coefficients: \( 1.2 \times 3.0 = 3.6)\)

- Exponents: \(-3+ 2 =-1))

- Result: \( 3.6 \times 10~ {-1} )

Dividing Scientific Notation

Dividing numbers in scientific notation follows a similar approach to multiplication, but instead of
adding the exponents, you will subtract them.

Step-by-Step Process

1. Divide the coefficients: Divide the numerical parts (the coefficients) of the two numbers.

2. Subtract the exponents: Subtract the exponent of the denominator from the exponent of the
numerator.

3. Combine the results: Write the result in scientific notation.

For example, to divide \( (6.0 \times 107°4)\) by \( (3.0 \times 10°2) \):
1. Divide the coefficients: \( 6.0 \div 3.0 = 2.0 )

2. Subtract the exponents: \(4-2 =2)
3. Combine: \( 2.0 \times 10™2\)



Examples of Dividing Scientific Notation

- Example 1:

-\( (8.0 \times 1076) \div (4.0 \times 10"3) )
- Coefficients: \( 8.0 \div 4.0 = 2.0)

- Exponents: \(6 -3 =3)

- Result: \( 2.0 \times 10™3\)

- Example 2:

-\( (1.5 \times 10"~ {-2}) \div (3.0 \times 10~ {-5}) \)

- Coefficients: \( 1.5 \div3.0 = 0.5)

- Exponents: \( -2 - (-5) = 3\)

- Result: \( 0.5 \times 107 3\) (Convert to proper scientific notation: \( 5.0 \times 10"~ {2} \))

Practice Worksheet on Multiplying and Dividing
Scientific Notation

To reinforce the concepts discussed, here's a sample worksheet with problems on multiplying and
dividing scientific notation.

Worksheet: Multiplying and Dividing Scientific Notation
Part A: Multiplying Scientific Notation

1.\( (2.5 \times 107 3) \times (4.0 \times 107°2) \)

2.\( (7.1 \times 10"~ {-1}) \times (3.0 \times 10"~ {4}) \)
3.\( (1.2 \times 10"~ {5}) \times (5.6 \times 10~{-3}) \)
4.\( (9.0 \times 10™{2}) \times (8.0 \times 10™~{1}) \)
5.\( (3.0 \times 10~ {-4}) \times (2.0 \times 10~ {-2})\)

Part B: Dividing Scientific Notation

1.\( (8.0 \times 10"~ {5}) \div (4.0 \times 10~{2})\)
2.\( (6.0 \times 10~ {-1}) \div (3.0 \times 10"~ {-3}) \)
3.\( (1.0 \times 10~ {4}) \div (2.5 \times 10"~ {1}) \)
4,\( (7.2 \times 10" {3}) \div (1.8 \times 10~{0}) \)
5.\( (3.5 \times 10"~ {6}) \div (7.0 \times 10~ {-2}) \)

Answer Key:

art A:

(1.0 \times 10™~{6}\)
(2.1\times 10™{4}\)
(6.72 \times 10" {2} )
(7.2 \times 10™~{3})
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Part B:

1.\( 2.0 \times 10"~ {3} )

2.0 \times 10°~ {2} \)

4.0 \times 10~ {3} )

4.0 \times 10™{3}\)
)
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\( 5.0 \times 10~ {8} \
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Conclusion

In conclusion, understanding how to manipulate multiplying and dividing scientific notation worksheet
is crucial for students in science and mathematics. It not only aids in handling large and small
numbers but also enhances computational efficiency. By mastering these operations, students can
confidently tackle scientific problems and engage with the material more deeply. This worksheet
serves as a valuable resource for practice, ensuring that learners are well-prepared for more complex
mathematical and scientific concepts.

Frequently Asked Questions

What is scientific notation?

Scientific notation is a way of expressing numbers that are too large or too small to be conveniently
written in decimal form, using the format a x 10™n, where 1 < a < 10 and n is an integer.

How do you multiply numbers in scientific notation?

To multiply numbers in scientific notation, you multiply the coefficients (the values in front) and add
the exponents of the powers of ten. For example, (2 x 1073) x (3 x 10™4) = (2 x 3) x 10™(3+4) =6
x 10"7.

What is the process for dividing numbers in scientific
notation?

To divide numbers in scientific notation, you divide the coefficients and subtract the exponents of the
powers of ten. For example, (6 x 10™5) + (2 x 1072) = (6 + 2) x 10™(5-2) =3 x 10" 3.

What should you do if the coefficient is not between 1 and 10
after multiplication?

If the coefficient is not between 1 and 10 after multiplication, you need to adjust it by moving the
decimal point and adjusting the exponent accordingly. For example, 12 x 10”3 becomes 1.2 x 1074,

Can you give an example of multiplying two numbers in



scientific notation?

Sure! For example, (4 x 107™2) x (5 x 1073) = (4 x 5) x 10™(2+3) = 20 x 10™5, which can be
written as 2.0 x 10™6.

What are some common mistakes when multiplying or
dividing in scientific notation?

Common mistakes include forgetting to add or subtract the exponents correctly, not adjusting the
coefficient to be between 1 and 10, and miscalculating the coefficients themselves.

How can | check my answers when working with scientific
notation?

You can check your answers by converting the scientific notation back to standard form and
performing the operation again to ensure that the result matches your original calculation.

What tools can be used to practice multiplying and dividing in
scientific notation?

Worksheets, online math platforms, and educational apps are great tools to practice. You can also find
practice problems in textbooks or create your own problems.

Why is it important to learn multiplying and dividing in
scientific notation?

Learning to multiply and divide in scientific notation is important for simplifying calculations with very
large or very small numbers, which are common in fields such as science, engineering, and finance.
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