Lesson 10: Don’t Multiply Your Lack of Significance
Suppose you have a tape measure that is 100 meters
long with graduations at 1-meter intervals. Now
suppose that you use this tape to measure your front
yard. You find that the width of the yard is 20 meters
plus a fraction. You estimate that the fraction is
approximately 0.4 meters. Of course, you record your
measurement as 20.4 meters.
Next, knowing that your yard is very nearly rectangular,
you decide to determine its area, so you measure its
length as well. You find that it is 52 meters and a
fraction, which you estimate at 0.7 meters, so you
record the length as 52.7 meters. Each measured value
has three significant figures in it. Now let’s determine
the area using these two numbers. Assuming the yard
is rectangular, its area is calculated as follows:
20.4 m × 52.7 m = 1,075.08 m2
Now hold on just a minute. Did we say that we estimate
fractions of a graduation to only one decimal place?
Yes, that’s right. And didn’t we measure, just as we’d
planned, including only one decimal place in each
measurement? Yes, that too is correct. Then how did
we end up with an answer having greater precision
than either of the measurements? That is, how did we
get a result with two digits to the right of the decimal
point and having six significant figures? Does
multiplying a measurement increase its precision? No
way!
How many of the digits in the result are really
significant? If you just perform the math operation,
you get a result with 6 digits in it. Are all these digits
really as meaningful as the original three digits in each
of the measurements, or are they simply placeholders?
To answer these questions let’s try an experiment.
Let’s assume for a minute that we correctly estimated
our measurements to the nearest 0.1 m, so the
measurements 20.4 m and 52.7 m are correct. Now,
just for the fun of it, let’s consider the range of values
that might be represented by these two measurements
if we could report an additional decimal place. Shortly,
you’ll see why. Where we have 20.4, the actual values
might have been anywhere from 20.35 (which would
round up to 20.4) to 20.44 (which would round down
to 20.4) In each, the rounded result is 20.4. For the
second measurement, we might have arrived at 52.7

from a value as low as 52.65 or as high as 52.74 because
any number in this range would have rounded to 52.7.
Now, we will multiply the two lowest measurements
by each other to get the lowest value that could possibly
be assumed by the calculated area, then do the same
for the highest measurements. Here goes:
Dimension

Lowest

Highest

Width

20.35

20.44

Length

52.65

52.74

1,071.4275

1,078.0056

Area

Among the digits reported in our area calculation,
which are certain? Notice that the lowest value
calculated is the same as the highest value only in the
first three digits. In the fourth digit, they differ. Recall
that we had only three reliable digits in our
measurements. This illustrates my point, which will
now be stated in the form of a rule:
Rule A: You can’t get more precision by performing
a mathematical calculation on measured values than
you originally had in the measured values themselves.

There were only three significant digits in each of the
measured values. When you multiply them together,
you can have no more than three significant digits in
the answer. We can state this as a more specific rule
for multiplication and division:
Rule B: When values are multiplied or divided, the
result will have the same number of significant digits
as the original measurement with the fewest significant
digits.
Let’s return to our area calculation and apply what we
have learned:
20.4 m × 52.7 m = 1,075.08 m2
Because each of the measurements consisted of three
significant digits, the area calculation must have three
significant digits as well. For this reason, we must
round our answer to three significant digits. Because
the fourth digit is 5, we increase the value of the third
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digit. The answer, expressed to the correct level of
precision, is 1,080 m2 . We replace the non-significant
digit in the ones place (the 5) with a 0, because to
leave it as a 5 would imply that it was significant. We
also remove the values to the right of the decimal point
and the decimal point itself. Otherwise, we would be
implying that these digits, and anything to the left of
them, were significant.

8) The formula for the area (A) of a circle is A = πr2 .
Calculate the area of “the unit circle” (the circle
having a radius that, by definition, is equal to 1).
What factor controls the precision of your answer?
(That is, what factor determines how many
significant digits your answer can have?)

Now, let’s get some practice.
Exercises
Please express the following
products and quotients in the correct
number of significant figures:
1) 0.75 / 4.85 =

2) 90.1 × 83.72 =

3) 937 / 5.9 =

4) 6,240 × 97.08 =

5) 0.032 × 0.315 =

6) 2,303.054 ÷ 6,744 =

7) The formula for the circumference (c) of a circle
is c = 2πr. Calculate c if r = 0.8695 mm, keeping
the highest possible number of significant figures
in your answer.
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9) Convert 32.2 g/in 2 to y mg/cm2 . Express your
answer in the correct number of significant digits.

