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Understanding significant figures is crucial in scientific calculations, as they provide a way to express the
precision of measurements. This article will delve into the concept of significant figures, how to calculate
them, and provide a comprehensive worksheet to practice these skills. By the end of this article, readers will
gain a solid understanding of how to apply significant figures in various mathematical operations.

What Are Significant Figures?

Significant figures (also known as significant digits) are the digits in a number that contribute to its accuracy.
This includes all non-zero digits, any zeros between significant digits, and trailing zeros only when there is a
decimal point. The importance of significant figures lies in their ability to convey the precision of measurements,
which is essential in fields such as chemistry, physics, and engineering.

Rules for Identifying Significant Figures

To effectively use significant figures, one must understand the rules for identifying which digits are significant.
The basic rules include:

1. Non-zero digits are always significant.
- Example: In the number 123.45, all five digits are significant.

2. Any zeros between significant digits are significant.
- Example: In the number 1002, all four digits are significant.

3. Leading zeros (zeros before the first non-zero digit) are not significant.
- Example: In the number 0.0045, only the digits 4 and 5 are significant (2 significant figures).

4. Trailing zeros in a decimal number are significant.
- Example: In the number 2.500, all four digits are significant.

5. Trailing zeros in a whole number without a decimal point are not significant.
- Example: In the number 1500, only the digits 1 and 5 are significant (2 significant figures), unless otherwise
noted.

6. Exact numbers (such as counts, defined quantities, or constants) have an infinite number of significant
figures.
- Example: There are 12 eggs in a dozen; the number 12 is exact and has infinite significant figures.

Calculating with Significant Figures

When performing calculations, it’s essential to follow the rules of significant figures to ensure accuracy.
There are specific rules for addition, subtraction, multiplication, and division.

Rules for Calculations

1. Addition and Subtraction:



- The result should be rounded to the least number of decimal places in any of the numbers involved.
- Example:
- 12.11 (two decimal places) + 0.3 (one decimal place) = 12.41
- Round to one decimal place � 12.4

2. Multiplication and Division:
- The result should be rounded to the least number of significant figures in any of the numbers involved.
- Example:
- 4.56 (three significant figures) × 1.4 (two significant figures) = 6.384
- Round to two significant figures � 6.4

Practice Problems: Significant Figures Worksheet

To reinforce your understanding of significant figures, here is a worksheet with practice problems.

Instructions: Calculate the results for the following problems, applying the appropriate significant figure
rules.

Part A: Addition and Subtraction

1. 23.456 + 0.12 = __________
2. 100.5 - 25.678 = __________
3. 4.56 + 0.003 + 12.1 = __________
4. 150.00 - 0.005 = __________
5. 0.004 + 0.1002 + 3.4 = __________

Part B: Multiplication and Division

1. 6.38 × 2.0 = __________
2. 5.00 ÷ 0.25 = __________
3. 3.14159 × 2.0 = __________
4. 1000 ÷ 4.0 = __________
5. 0.003 x 4500 = __________

Part C: Mixed Operations

1. 10.0 + 2.5 × 3.0 = __________
2. (6.02 × 10²) ÷ (3.0 × 10⁻¹) = __________
3. 5.0 - 1.2 + 0.003 = __________
4. (2.5 + 3.45) ÷ 2.0 = __________
5. 0.056 × 0.0040 + 0.007 = __________

Answer Key

To check your work, here are the answers to the worksheet:



Part A: Addition and Subtraction

1. 23.576 (Rounded: 23.58)
2. 74.822 (Rounded: 74.82)
3. 16.163 (Rounded: 16.2)
4. 149.995 (Rounded: 150.00)
5. 3.504 (Rounded: 3.50)

Part B: Multiplication and Division

1. 12.76 (Rounded: 12.8)
2. 20.00 (Rounded: 20.0)
3. 6.28318 (Rounded: 6.3)
4. 250.0 (Rounded: 250)
5. 13.5 (Rounded: 14)

Part C: Mixed Operations

1. 10.0 + 7.5 = 17.5 (Rounded: 17.5)
2. 20.0666667 (Rounded: 20.1)
3. 3.8 (Rounded: 3.8)
4. 5.95 (Rounded: 6.0)
5. 0.000224 + 0.007 = 0.007224 (Rounded: 0.0072)

Conclusion

Understanding and applying significant figures is essential for accuracy in scientific calculations. The rules
provided in this article, along with the practice problems, offer a solid foundation for mastering the concept of
significant figures. As you continue to practice, you'll find that using significant figures becomes second
nature, enhancing your ability to communicate the precision of your measurements and calculations effectively.
Whether you’re a student, educator, or professional in a scientific field, the importance of significant figures
cannot be overstated.

Frequently Asked Questions

What are significant figures and why are they important in calculations?

Significant figures are the digits in a number that contribute to its precision, including all non-zero digits, any
zeros between significant digits, and trailing zeros in the decimal portion. They are important because they
indicate the precision of measurements and ensure that calculations reflect that precision.

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 trailing zeros in a decimal number. Leading zeros before the first non-zero digit are not counted as
significant.



What are the rules for performing calculations with significant figures?

When adding or subtracting, the result should have the same number of decimal places as the measurement with
the least decimal places. For multiplication and division, the result should have the same number of significant
figures as the measurement with the least significant figures.

Can you provide an example calculation using significant figures?

Sure! If you add 12.11 (two decimal places) and 0.3 (one decimal place), the result should be rounded to one
decimal place, giving you 12.4 as the final answer.

What is a common mistake when working with significant figures?

A common mistake is to ignore significant figures in the final answer, either by reporting too many digits or not
rounding properly, which can misrepresent the precision of the measurements involved.

Where can I find a worksheet to practice calculating using significant
figures?

You can find worksheets on significant figures by searching educational websites, math resource sites, or by
using resources from your school's math department. Many of these worksheets provide practice problems with
varying difficulty levels.
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