
how to find percentage uncertainty in
physics
how to find percentage uncertainty in physics is a fundamental aspect of
experimental physics that helps quantify the degree of uncertainty in
measurements. Understanding how to calculate percentage uncertainty enables
physicists and students to assess the reliability of their results and
communicate the precision of their findings effectively. This article will
explore the definition of percentage uncertainty, the steps to calculate it,
and its significance in scientific experiments. Additionally, we'll discuss
common examples and different scenarios where percentage uncertainty applies,
providing you with a comprehensive understanding of how to navigate this
essential concept in physics.
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What is Percentage Uncertainty?
Percentage uncertainty is a way to express the uncertainty of a measurement
relative to the size of the measurement itself. It is calculated as the
absolute uncertainty divided by the measured value, multiplied by 100 to
convert it into a percentage. Essentially, it provides a clear indication of
how accurate and reliable a measurement is. In physics, where precision is
crucial, understanding and calculating percentage uncertainty is vital for
evaluating experimental results.

Definition of Absolute Uncertainty
Absolute uncertainty refers to the uncertainty of a measurement expressed as
a fixed quantity. It indicates the range of possible values around a measured
value, showing how much the measurement could vary. For instance, if a length
is measured as 20.0 cm with an uncertainty of ±0.5 cm, the absolute
uncertainty is 0.5 cm. This uncertainty is crucial for determining how much



confidence we have in our measured value.

Understanding Relative Uncertainty
Relative uncertainty is the absolute uncertainty divided by the measured
value. It provides a scale of the uncertainty concerning the size of the
measurement. For example, if the length is 20.0 cm with an absolute
uncertainty of ±0.5 cm, the relative uncertainty would be 0.5 cm divided by
20.0 cm, which equals 0.025 or 2.5%. Understanding both absolute and relative
uncertainties is essential for calculating percentage uncertainty, as they
form the basis of the calculation.

Why is Percentage Uncertainty Important?
Percentage uncertainty plays a crucial role in the field of physics and
experimental sciences. It helps in interpreting the reliability of
measurements, ensuring that scientists can communicate their findings with
clarity. Here are some of the primary reasons why percentage uncertainty is
significant:

Assessing Measurement Reliability: Percentage uncertainty allows
scientists to evaluate how reliable their measurements are. A lower
percentage indicates greater reliability.

Comparative Analysis: It facilitates comparison between different
measurements or experiments, enabling researchers to understand which
experiments are more precise.

Improving Experimental Techniques: Understanding uncertainties can help
scientists refine their measurement techniques, leading to more accurate
results in future experiments.

Conforming to Standards: Many scientific fields require reporting
uncertainties in measurements, making percentage uncertainty a standard
practice for compliance.

How to Calculate Percentage Uncertainty
Calculating percentage uncertainty is a straightforward process that involves
a few key steps. Follow these steps to determine the percentage uncertainty
of your measurements:

Determine the Absolute Uncertainty: Identify the absolute uncertainty1.



for the measurement you are working with. This is often provided by the
measuring instrument or can be derived from the range of repeated
measurements.

Identify the Measured Value: Take the value that you have measured. This2.
could be any physical quantity such as length, time, mass, etc.

Apply the Percentage Uncertainty Formula: Use the formula:3.
Percentage Uncertainty = (Absolute Uncertainty / Measured Value) × 100.

Interpret the Result: Once calculated, analyze the percentage4.
uncertainty to determine the accuracy and reliability of your
measurement.

Example Calculation
Let's assume you have measured the length of an object to be 15.0 cm with an
absolute uncertainty of ±0.2 cm. To find the percentage uncertainty, you
would calculate:

Absolute Uncertainty = 0.2 cm1.

Measured Value = 15.0 cm2.

Percentage Uncertainty = (0.2 cm / 15.0 cm) × 100 = 1.33%3.

This indicates that the measurement has a percentage uncertainty of 1.33%,
reflecting the precision of your measurement.

Examples of Percentage Uncertainty
Understanding percentage uncertainty through practical examples can help
reinforce the concept. Here are a few scenarios where percentage uncertainty
is calculated:

Measuring Length: If a ruler indicates a length of 50.0 cm with an
uncertainty of ±0.1 cm, the percentage uncertainty is (0.1 cm / 50.0 cm)
× 100 = 0.2%.

Timing an Event: If a stopwatch records a time of 12.0 seconds with an
uncertainty of ±0.3 seconds, the percentage uncertainty is (0.3 s / 12.0
s) × 100 = 2.5%.

Weighing an Object: If a scale measures a mass as 200 g with an



uncertainty of ±1 g, the percentage uncertainty is (1 g / 200 g) × 100 =
0.5%.

Common Scenarios Involving Percentage
Uncertainty
Percentage uncertainty can arise in various experimental contexts. Here are a
few common scenarios where you might encounter it:

Physics Experiments: In laboratory experiments, students often measure
quantities such as velocity, acceleration, and force, all of which come
with uncertainties.

Engineering Applications: Engineers frequently calculate tolerances for
materials and components, requiring precise measurements and their
uncertainties.

Scientific Research: Researchers in fields such as chemistry and biology
must report uncertainties in measurements to validate their findings.

Conclusion
Percentage uncertainty is a critical concept in physics that quantifies the
reliability and precision of measurements. Knowing how to find percentage
uncertainty helps scientists and students alike assess the validity of their
results and improve their experimental methods. By understanding and applying
the calculation of percentage uncertainty, you can enhance your analytical
skills and contribute to a more accurate representation of scientific data.
Embracing this concept not only bolsters your confidence in your work but
also enhances your overall understanding of the scientific method.

Q: What is the difference between absolute
uncertainty and percentage uncertainty?
A: Absolute uncertainty refers to a fixed quantity that indicates the
possible range of values around a measurement, while percentage uncertainty
expresses this uncertainty as a percentage of the measured value, providing a
relative assessment of measurement reliability.



Q: How can I reduce percentage uncertainty in my
experiments?
A: You can reduce percentage uncertainty by using more precise measuring
instruments, increasing the number of trials to obtain an average, and
ensuring proper experimental techniques to minimize human error.

Q: Is a lower percentage uncertainty always better?
A: Generally, yes. A lower percentage uncertainty indicates a more reliable
measurement, but it is essential to consider the context and the specific
experiment being conducted.

Q: Can percentage uncertainty be applied to
qualitative measurements?
A: Percentage uncertainty is primarily used for quantitative measurements.
Qualitative measurements do not provide a numerical value, thus making
percentage uncertainty inapplicable.

Q: How do I report percentage uncertainty in my lab
report?
A: When reporting percentage uncertainty, include the measured value along
with its percentage uncertainty, typically formatted as "Value ± Percentage
Uncertainty," such as "15.0 cm ± 1.33%."

Q: Does percentage uncertainty change with different
measurement methods?
A: Yes, different measurement methods can yield varying absolute
uncertainties, which in turn affects the calculated percentage uncertainty.
Always re-evaluate the uncertainty when changing methods.

Q: Can I use percentage uncertainty in everyday
measurements?
A: Yes, you can apply percentage uncertainty to everyday measurements, such
as measuring ingredients in cooking or dimensions in DIY projects, to
understand the reliability of your measurements.



Q: How does percentage uncertainty affect scientific
conclusions?
A: Percentage uncertainty plays a critical role in determining the confidence
in scientific conclusions. Higher uncertainties can lead to less confidence
in the results and may require additional verification or experiments.
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