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Read the passage on the back of this worksheet taken from pages 64-65 of Prentice Hall Chemistry
(2008) and answer the following questions:

1 . Measurements should be both and

2. What is accuracy in chemistrv?

3. In chemistry, what is precision?

4. How can you decide the accuracy of a measurement?

5. How can you decide the precision of a measurement?

6. What object does this textbook use to illustrate accuracy and precision?

7 . Where will the darts land if the person has good accuracy AND good precision?

8. Where will the darts land if the person has poor accuracybut good precision?

9. Where will the darts land if the person has poor accuracy and poorprecision?

10. What should the boiling point of pure water be at standard pressure?

I 1. What is a value measured in lab called?

12. What is the formula for percent error?

13. Why can't the percent error be negative?

14. How can a working measuring device not be accurate?



Poor accuracy
Poor precis ion

Accuracy, Precision, and Error
Your success in the chemistry lab and in many of your daily activities
depends on your ability to make reliable measurernents. Ideally, measure-
ments should be both conect and reproducible.

Accuracy and Precision correctness and reproducibility rerate to the
concepts of accurary and precision, two words that mean the same thing to
many people. In chemistry, however, their meanings a.re quite different.
Accuracy is a measure of how close a measurement comes to the actual or
true value of whatever is measured. Precision is a measure of how close a
series of measurements are to one anothe.. O To evaluate the accuracy
of a measurement, the measured value must be compared to the correct
value. To evaluate the precision of a measurement, you must compare
the values of two or more repeated measurements.

Darts on a dartboard illustrate accuracy and precision in measure-
ment. Let the bull's-eye of the dartboard represent the true, or correcr,
value of what you are measuring. The closeness of a dart to the bull's-eye
corresponds to the degree of accuracy. The closer it comes to the bull's-
eye, the more accurately the dart was thrown. The closeness of several
darts to one another corresponds to the degree of precision. The closer
together the darts are, the greater the precision and the reproducibility.

Look at Figure 3.2 as you consider the following outcomes.

a. All of the darts land close to the bull's-eye and to one another. closeness
to the bull's-eye means that the degree of accuracy is great. Each dart in
the bull's-eye corresponds to an accurate measurement of a value.
Closeness of the darts to one another indicates high precision.

b. All of the darts land close to one another but far from the bull's-eye. The
precision is high because of the closeness of grouping and thus the high
level of reproducibility. The results are inaccurate, however, because of
the distance of the darts from the bull's-eye.

c. The darts land far from one another and from the bull's-eve. The results
are both inaccurate and imprecise.

Determining Error Note that an individual measurement may be accu-
rate or inaccurate. Suppose you use a thermometer to measure the boiling
point of pure water at standard pressure. The thermometer reads 99.1'C.
You probably hrow that the true or accepted value of the boiling point of
pure water under these conditions is actually 100.0"C. There is a difference
between the accepted value, which is the correct value based on reliable
references, and the experimental value, the value measu.red in the lab. The
difference between the experimental value and the accepted value is called
the error.

Error : experimental value - accepted value

Error can be positive or negative depending on whether the e;rperimental
value is greater than or less than the accepted value.

For the boiling-point measurement, the error is 99.1'C - 100.0oC, or
- 0.9o C. The magnitude of the error shows the amount bywhich the exper-
imentalvalue differs from the acceptedvalue. Often, it is useful to calculate
the relative error, or percent error. The percent error is the absolute value of
the error divided by the accepted value, multiplied by l00To.

Percent emor : lerrorl x 100%
accepted value

Using the absolute value of the error me€uls that the percent error will
always be a positive value. For the boiling-point measurement, the percent
error is calculated as follows.

Percent ertor : 199.1'C - 1oo.0"cl
x 100%r 100.0"C

;*;*--./- X 100%
IUU.U I '

0.009 x 100%

0.9To

Iust because a measuring device works doesn't necessarily mean that it
is accurate. As Figure 3.3 shows, a weighing scale that does not read zero
when nothing is on it is bound to yield error. In order to weigh yourself
accrrately, you must first make sure that the scale is zeroed.
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