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Review of Learning Objectives
Lab Exercise

What was were you supposed to learn to do in these labs?

State the precision measure of analog and digital measuring
instruments

Identify sources of systematic error

Place bounds on the sizes of systematic errors and predict
their effects

Identify sources of random error

Calculate uncertainties in repeated measurements and
determine the optimal number of trials for a given instrument
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What was were you supposed to learn to do in these labs?
(continued)

Determine the uncertainties in final results, and identify how
much of the total uncertainty is due to each of the measured
quantities

Identify whether or not quantities agree within their
uncertainties

Suggest ways to improve an experiment, based on
uncertainties

Write a professional lab report, incorporating all of the
items above
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Imprecise Values
Estimation
Order of Magnitude Calculations
Bounding

Estimation, Order of Magnitude Calculations and Bounding

Even though we would prefer to deal with precise quantities,
sometimes we have to settle for imprecise values.

Coming up with values which, even though imprecise, are
reasonable, is important.
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Estimation

Estimation is the process of determining a reasonable value
for a quantity

Often this can be done by comparison to similar known
quantities
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Order of Magnitude Calculations

An order of magnitude calculation is one calculated from
quantities where one or more are imprecise

This can include:
1 A calculation including at least one estimated or bounded

quantity
2 Replacing a calculation with a simpler one; such as using the

median instead of the average
3 Using a single data point in a calculation instead of the

aggregated results.
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Bounding

Bounding is the process of estimating a lower or upper limit
for a quantity

One example of this is in determining effective uncertainties in
measurements.
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