2.3| How reliable are measurements?

When scientists look at measurements, they want to know how accu-
rate as well as how precise the measurements are. Accuracy refers
to how close a measured value is to an accepted value. Precision
refers to how close a series of measurements are to one another.
Precise measurements might not be accurate, and accurate measure-
ments might not be precise. When you make measurements, you
want to aim for both precision and accuracy.

» Percent error Quantities measured during an experiment are
called experimental values. The difference between an accepted
value and an experimental value-is called an error. The ratio of an
error to an accepted value is called percent error. The equation for
percent error is as follows.
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accepted value X 100

Percent error =

When you calculate percent error, ignore any plus or minus signs
because only the size of the error counts. .

Example Problem 2-8

Calculating Percent Error

Juan calculated the density of aluminum three times.
Trial 1: 2.74 g/em?®

Trial 2: 2.68 g/cm?

Trial 3: 2.84 g/cm3
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Aluminum has a density of 2.70 g/cm?. Calculate the percent error
for each trial.

First, calculate the error for each trial by subtracting Juan’s measure-
ment from the accepted value (2.70 g/cm?).

Trial 1: error = 2.70 g/cm? — 2.74 g/em?® = —0.04 g/cm®
Trial 2: error = 2.70 g/cm® — 2.68 g/cm? 0.02 g/lem®
Trial 3: error = 2.70 g/cm3 — 2.84 m,\ogm = —0.14 g/cm?

Then, substitute each error and the accepted value into the percent
error equation. Ignore the plus and minus signs.

0.04 _glent™
270 glem®

0.02 gler®
2.70 gleri®

0.14 gler™
2.70 glert®

i
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Trial 1: percent error = X 100 = 1.48%

X 100 = 0.741%

Trial 2: percent error

Trial 3: percent error = X 100 = 5.19%

Practice Problems

20. Suppose you calculate your semester grade in chemistry as
90.1, but you receive a grade of 89.4. What is your percent
error? .

21. On a bathroom scale, a person always weighs 2.5 pounds less
than on the scale at the doctor’s office. What is the percent error
of the bathroom scale if the person’s actual weight is 125
pounds? . :

22. A length of wood has a labeled length value of 2.50 meters. You
measure its length three times. Each time you get the same
value: 2.35 meters. ‘ .
a. What is the percent error of your measurements?

b. Are your measurements precise? Are they accurate?
\\‘ \.\\'I\l“/
vg\ -~/ c%hm\ ISR

N ﬁ@m«mﬂ

Solving Problems: A Chemistry Handbo istry: Matter and Change 15




Chemistry -
Percent Error Practice Problems

Find the percent error in each of the following problems. Use a separate sheet of paper.

1. The literature value of the atomic mass of an isotope of nickel is 57.9 g/mol. If a
laboratory experimenter determined the mass to be 59.6 g/mol what is the percent
error? -

2. The mass of one fole of oxygen gas'Is detertiimea wn an experiment to be 31.4
g/mol. Calculate the percent error, given that the literature'value Ior?h;s mass is

32 O g/mol o U ENP R - L DI
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3. At 20° C, the solubility of potassmm chloride is actually 34.7 2 trpams per 100 cm’
water. A laboratory experiment yielded 30. 3 grams per 100 cm’ water at the value.

What 18 the percent error? e T T

4. The solubility product constant for silver oxide at 25°C is actually 1.51 x LQ %3
experimental value obtained in a lab was 1.47 x 10°°. What is the percent error” /



