
how to calculate percent uncertainty physics

how to calculate percent uncertainty physics is an essential skill for students and professionals engaging in
scientific experiments and measurements. Understanding how to determine percent uncertainty allows
one to assess the reliability and precision of collected data. Throughout this article, we will delve into the
definition of percent uncertainty, the steps to calculate it, and its importance in physics. We will also discuss
various examples and common pitfalls to avoid when calculating percent uncertainty. By the end of this
article, you will be equipped with the knowledge to accurately calculate percent uncertainty in any
physics context.
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Understanding Percent Uncertainty

Percent uncertainty is a way of expressing the uncertainty of a measurement relative to the size of that
measurement. It provides a percentage that quantifies the degree of uncertainty, allowing scientists and
engineers to communicate how much confidence they have in their results. In physics, measurements are
rarely perfect; they often come with some degree of error due to limitations in measuring instruments,
human error, or environmental factors. By calculating percent uncertainty, one can better understand the
potential variability in data and make informed decisions based on that data.

To comprehend percent uncertainty, it is crucial to grasp two key concepts: absolute uncertainty and the
measured value. Absolute uncertainty is the margin of error in a measurement, often derived from the
precision of the measuring instrument. The measured value is the actual number obtained from the
measurement process. The relationship between these two concepts forms the basis for calculating percent
uncertainty.



How to Calculate Percent Uncertainty

Calculating percent uncertainty involves a straightforward formula. The general formula for percent
uncertainty is:

Percent Uncertainty = (Absolute Uncertainty / Measured Value) x 100%

Let’s break down the steps involved in calculating percent uncertainty:

Step 1: Determine the Absolute Uncertainty

The first step is to identify the absolute uncertainty associated with your measurement. This can often be
found in the specifications of the measuring instrument. For example, if a ruler has a smallest division of 1
mm, the absolute uncertainty could be ±0.5 mm. This is the maximum error expected in the measurement.

Step 2: Measure the Value

The next step is to obtain the measured value, which is the result you have recorded from your
experiment. For instance, if you measure the length of an object and find it to be 20.0 cm, that will be your
measured value.

Step 3: Apply the Formula

Now, you can plug the absolute uncertainty and measured value into the percent uncertainty formula:

For example, if the absolute uncertainty is ±0.5 cm and the measured value is 20.0 cm, the calculation
would be:

Percent Uncertainty = (0.5 cm / 20.0 cm) x 100% = 2.5%

This means that the uncertainty in your measurement is 2.5%, indicating the level of reliability in your
data.



Examples of Percent Uncertainty Calculations

To solidify your understanding, let's explore a few examples of how to calculate percent uncertainty in
different scenarios.

Example 1: Measuring Length

Suppose you measure the length of a table and find it to be 150.0 cm using a tape measure with an absolute
uncertainty of ±0.5 cm. To calculate the percent uncertainty:

Identify the absolute uncertainty: ±0.5 cm1.

Identify the measured value: 150.0 cm2.

Apply the formula: Percent Uncertainty = (0.5 cm / 150.0 cm) x 100% = 0.33%3.

The percent uncertainty of the table's length is 0.33%, indicating a high level of precision.

Example 2: Measuring Mass

Now, let’s say you weigh a sample and obtain a mass of 250 g with an absolute uncertainty of ±2 g. The
percent uncertainty calculation would be:

Absolute uncertainty: ±2 g1.

Measured value: 250 g2.

Formula application: Percent Uncertainty = (2 g / 250 g) x 100% = 0.8%3.

In this case, the mass measurement has a percent uncertainty of 0.8%, which is relatively low.



Common Mistakes in Calculating Percent Uncertainty

Even seasoned physicists can make mistakes when calculating percent uncertainty. Here are some common
pitfalls to avoid:

Confusing absolute and relative uncertainty: Ensure you are using absolute uncertainty in your
calculations.

Forgetting to multiply by 100%: Always remember to convert the fraction into a percentage.

Neglecting significant figures: Pay attention to the significant figures in your measurements and
uncertainties.

Assuming all measurements have the same uncertainty: Different measuring instruments may have
different levels of precision.

Importance of Percent Uncertainty in Physics

Understanding and calculating percent uncertainty is vital in the field of physics for several reasons:

First, it helps communicate the reliability of measurements clearly. Scientists must present their data in a
manner that reflects not just the results but also the confidence in those results. Percent uncertainty
provides a standardized way to express this confidence.

Second, percent uncertainty plays a crucial role in experimental design. Researchers can assess whether
their measurements are precise enough to draw meaningful conclusions. If the percent uncertainty is too
high, it may indicate the need for improved measurement techniques or better instruments.

Lastly, percent uncertainty aids in comparing results from different experiments. It allows for a consistent
framework when evaluating the reliability of various data sets, facilitating scientific discussions and
collaborations.

Conclusion



Understanding how to calculate percent uncertainty in physics is an invaluable skill that enhances the
integrity of scientific measurements. By following the outlined steps to determine absolute uncertainty and
applying the formula, you can confidently assess the reliability of your measurements. Remember to avoid
common pitfalls and appreciate the significance of percent uncertainty in experimental physics. With
practice, calculating percent uncertainty will become a routine part of your scientific endeavors, enabling
you to communicate your findings effectively and make informed decisions based on your data.

Q: What is percent uncertainty?
A: Percent uncertainty is a measure of the uncertainty of a measurement expressed as a percentage of the
measured value. It quantifies the degree of uncertainty and provides insight into the reliability of the
measurements.

Q: How do you find absolute uncertainty?
A: Absolute uncertainty can often be derived from the specifications of the measuring instrument used. It
represents the possible error in the measurement and is typically half of the smallest division of the
instrument.

Q: Why is percent uncertainty important in experiments?
A: Percent uncertainty is important because it helps communicate how much confidence one has in the
results of an experiment. It provides a standardized way to express uncertainty and allows for better
comparison between different measurements and experiments.

Q: Can percent uncertainty be negative?
A: No, percent uncertainty is always expressed as a positive value. It represents the degree of uncertainty,
which cannot be negative.

Q: How does one improve the accuracy of measurements to reduce
percent uncertainty?
A: To improve measurement accuracy and reduce percent uncertainty, one can use more precise
instruments, minimize human error, conduct multiple trials, and ensure proper calibration of measuring
devices.



Q: Is percent uncertainty the same for all measurements?
A: No, percent uncertainty varies depending on the measurement and the precision of the instrument
used. Different measurements may have different levels of uncertainty based on the context and method of
measurement.

Q: How do you interpret a high percent uncertainty?
A: A high percent uncertainty indicates that there is a significant amount of variability or error in the
measurement relative to the measured value. This situation may necessitate a review of the measurement
process or tools used.

Q: What is the relationship between absolute uncertainty and percent
uncertainty?
A: Absolute uncertainty is the actual margin of error in a measurement, while percent uncertainty
expresses that margin of error as a fraction of the measured value, multiplied by 100 to convert it into a
percentage.

Q: How can I avoid mistakes when calculating percent uncertainty?
A: To avoid mistakes, ensure you correctly identify absolute uncertainty, apply the formula accurately, pay
attention to significant figures, and understand the limitations of your measuring instruments.

Q: What are some applications of percent uncertainty in real-world
scenarios?
A: Percent uncertainty is widely used in various fields, including physics, engineering, chemistry, and
biology, to evaluate the reliability of experimental data, assess measurement techniques, and communicate
results effectively.
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