Scientific Notation And Significant Figures
Worksheet With Answers

Mame: Date:

Significant Figures

Datermine the number of significant figures in each of these numbers.

Significant Significant
Number Figures Number Figures
1. 357 3 2 10000 1
3. 51015 5 4. 6.060 x 107 4
5. 0.0007 1 6. 4,556 x 107¥ 4
7. 5050 3 B, 5050.0 5
8. 6.8 x 10 2 10. 0.002110 4
11. 33.303 5 12. 170 Z
13. 150x10% 3 14, 0. 7007 4
15, 0.70070 5 16. 4206 4
17. 0.02 1 18, 10.01 4
19, o 1 20. 0.0 z

Scientific notation and significant figures worksheet with answers is an essential
tool for students and professionals working in scientific fields. Understanding scientific
notation and significant figures is crucial for accurately conveying numerical data,
performing calculations, and interpreting results in scientific contexts. This article will
explore the concepts of scientific notation and significant figures, provide a detailed
worksheet with answers, and offer tips on how to effectively use these tools in various
scientific disciplines.



Understanding Scientific Notation

Scientific notation is a method of expressing very large or very small numbers in a compact
form. This notation uses powers of ten to simplify calculations and comparisons. The
general format is:

\[ a \times 10™n \]

Where:
-\(a\) is a number greater than or equal to 1 and less than 10 (the coefficient).
-\( n\) is an integer that indicates the number of places the decimal point is moved.

Example:
- The number 300,000 can be expressed as \( 3.0 \times 10°5).
- The number 0.00056 can be expressed as \( 5.6 \times 10"~ {-4}\).

Converting to and from Scientific Notation

To convert a number to scientific notation, follow these steps:

1. Identify the significant digits in the number.

2. Place the decimal point after the first significant digit.

3. Count how many places the decimal point has moved to determine \( n\):
- If you moved the decimal to the left, \( n\) is positive.

- If you moved it to the right, \( n\) is negative.

Example:

- Convert 0.0045 to scientific notation:

- Significant digits: 4.5

- Move the decimal point 3 places to the right = \( 4.5 \times 10" {-3} \)

To convert from scientific notation to standard form, simply reverse the process:

1. Identify the coefficient \( a \) and the exponent \( n\).
2. Move the decimal point in \( a\) to the right if \( n\) is positive, or to the leftif \( n\) is
negative.

Example:
- Convert \( 2.5 \times 1073 ) to standard notation:
- Move the decimal point 3 places to the right = 2500.

Understanding Significant Figures

Significant figures (or significant digits) are the digits in a number that contribute to its
precision. This includes all non-zero digits, zeros between significant digits, and trailing
zeros in decimal numbers. Understanding significant figures is vital for ensuring accuracy in



measurements and calculations.

Rules for Identifying Significant Figures

1. Non-zero digits are always significant.
- Example: 123 has three significant figures.

2. Any zeros between significant digits are significant.
- Example: 1002 has four significant figures.

3. Leading zeros are not significant.
- Example: 0.0045 has two significant figures (4 and 5).

4. Trailing zeros in a number with a decimal point are significant.
- Example: 2.50 has three significant figures.

5. Trailing zeros in a whole number without a decimal point are not significant.
- Example: 1500 has two significant figures unless specified (e.g., 1500. has four significant
figures).

Using Significant Figures in Calculations

When performing calculations, it's essential to keep significant figures in mind to maintain
the precision of results.

1. Addition and Subtraction: The result should have the same number of decimal places as
the measurement with the least decimal places.
- Example: 12.11 + 0.3 = 12.41 - Round to 12.4 (one decimal place).

2. Multiplication and Division: The result should have the same number of significant figures
as the measurement with the least significant figures.

- Example: 4.56 (three significant figures) x 1.4 (two significant figures) = 6.384 —» Round
to 6.4 (two significant figures).

Worksheet: Practice with Scientific Notation and
Significant Figures

Below is a worksheet designed to reinforce the concepts of scientific notation and
significant figures.

Instructions: Convert the following numbers to scientific notation, identify the significant
figures, and perform the calculations while paying attention to significant figures.

1. Convert the following to scientific notation:



- a) 0.00032
- b) 450000
-¢) 7.005 x 1072

2. ldentify the significant figures in the following numbers:
- a) 0.00456

- b) 100.040

- ¢) 8000

3. Perform the following calculations and report the answer with the correct number of
significant figures:

-a)12.5+ 3.42

-b) 5.67 x 4.3

- ¢) 1000/ 25.00

Answers to the Worksheet

1. Convert to scientific notation:

-a) 0.00032 = \( 3.2 \times 10™{-4} )

- b) 450000 = \( 4.5 \times 10"~ {5} )

- ) 7.005 x 1072 (already in scientific notation)

2. Significant figures:

- a) 0.00456 has three significant figures (4, 5, and 6).

- b) 100.040 has six significant figures (1, 0, 0, 0, 4, 0).

- ¢) 8000 has one significant figure unless specified (e.g., 8000. has four significant figures).

3. Calculations with significant figures:

) 12.5 + 3.42 = 15.92 - Round to 15.9 (one decimal place).

) 5.67 x 4.3 = 24.401 - Round to 24.4 (two significant figures).
)

-a
-b
- ¢) 1000/ 25.00 = 40.00 - Result is 40.00 (four significant figures).

Conclusion

Understanding scientific notation and significant figures is crucial for clear and accurate
communication of numerical data in science. By mastering these concepts, students and
professionals can enhance their skills in data analysis, calculations, and interpretation of
scientific results. The worksheet provided here serves as a practical exercise for reinforcing
these important topics, ensuring that learners are well-equipped to handle numerical
challenges in their academic and professional pursuits.

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. It is expressed as a product of a number between 1
and 10 and a power of ten.

How do you convert a standard number to scientific
notation?

To convert to scientific notation, you move the decimal point in the number until only one
non-zero digit remains to the left of the decimal. Count the number of places you moved
the decimal; this becomes the exponent of 10. If you moved it to the left, the exponent is
positive; if to the right, it's negative.

What are significant figures?

Significant figures are the digits in a number that carry meaningful information about its
precision. This includes all non-zero digits, any zeros between significant digits, and trailing
zeros only if there's a decimal point.

How do you determine the number of significant figures
in a measurement?

To determine the number of significant figures, count all non-zero digits, any zeros between
significant digits, and any trailing zeros in a decimal number. Leading zeros do not count as
significant.

What is the significance of significant figures in
calculations?

Significant figures are important in calculations to indicate the precision of measurements.
The result of a calculation should reflect the least precise measurement used in the
calculation, maintaining the correct number of significant figures.

How do you perform addition and subtraction with
significant figures?

In addition and subtraction, the result should be reported with the same number of decimal
places as the measurement with the least number of decimal places.

How do you perform multiplication and division with
significant figures?

In multiplication and division, the result should have the same number of significant figures
as the measurement with the least number of significant figures.

Can you give an example of a scientific notation



problem with significant figures?

Sure! If you multiply 2.5 x 10”3 (2 significant figures) by 3.42 x 10™2 (3 significant
figures), the answer should be reported with 2 significant figures, resulting in 8.5 x 10”5.

Where can | find worksheets on scientific notation and
significant figures?

Worksheets on scientific notation and significant figures can often be found on educational
websites, math resource sites, or through school resources. Many offer printable
worksheets with answers for practice.
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Master scientific notation and significant figures with our comprehensive worksheet
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