
Math 100 – worksheet 4 –

Dealing with uncertainty

1. Every measurement entails errors. While systematic errors should be dealt with on indi-
vidual basis (think about the experiment design, tune measurement equipment properly,
etc.) there is a regular way to deal with random error. Do same measurement several
times and compare the outcomes. You will see how big your random error may be. For
example, if your outcomes are

14.83, 15.12, 15.35, 14.51, 14.92, 15.81, 15.19, 15.48,

your quantity of interest is close to 15 and your random error does not exceed 1. Statistics
as a branch of science allows one to calculate a possible random error out of this kind of
data quite accurately.

Assume that after all a quantity is measured as 15.18394g and a calculated error is 0.01g.
How should we report the answer? The honest way would be

15.18± 0.01g

• Explain why
15.18394± 0.01g

is less reasonable.

• Assume, however, that we are required to transmit only one number, without ±.
What is the answer then? If we state just 15.18394g, do we increase precision or
accuracy of our answer? Why that does or does not make sense?

• Keep the assumption that we are required to transmit only one number, without
±. What is a correct answer?



2. The answer in the previous question was a result of rounding. Recall the rounding rules,
and do the following exercises

• Round −73.82 to the nearest tenth.

• Round 13.93 to the nearest ten.

• Round −123.45 to the nearest tenth.

• Round 3.74 to the nearest ten.

3. Recall that, while every non-zero digit is significant, zero may be a significant digit, and
may be not.

• Think of a number which has three zeros, all significant.

• Think of a number which has five zeros, three of them significant.

• Give an example when the number 300 has three significant digits.

• Give an example when the number 300 has one significant digit.
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4. The weight of Nissan Versa is 2, 354 pounds. Trying to theoretically calculate its stopping
distance, one forgot to take into the account the weight of a 200 pound driver.

• What was the absolute error in the weight?

• What was the relative error in the weight?

5. Rounding rule for addition or subtraction requires to present the answer rounded to the
same precision as the least precise operand.

• If the weight of my car is 2, 400 pounds, what is that weight after I put a 10 pound
bag of groceries into the trunk?

• What is the distance to drive to Newtown if you are 200 feet from a sign which tells
you ”10 miles to Newtown”? Does it matter whether the sign is behind or ahead
of you? Why or why not?

6. Rounding rules for multiplication or division require to round the answer such that it
has the fewest amount of significant digits of the operands.

• If the speed of light is 299, 793 km per second, and Saturn is 1428 million km from
the Sun, how long does it take light to travel from the Sun to Saturn?

• If the speed of light is 3 × 105 km per second, and Saturn is 1428 million km from
the Sun, how long does it take light to travel from the Sun to Saturn? The data is
slightly differently provided, and that influences the answer.
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7. (exercise 75, p.161 from the book) Suppose you want to cut 20 identical boards of length
1 meter. The procedure is to measure and cut the first board, then use the first board
to measure and cut the second board, then use the second board to measure and cut the
third board, and so on.

• What are the possible lengths of the 20th board, if each time you cut a board there
is a maximum error of 0.5 cm (same absolute error)?

• What are the possible lengths of the 20th board, if each time you cut a board there
is a maximum error of 0.5% (same relative arror)?

• Note that the possible error for the first board is exactly the same because 0.5% of
1 meter is exactly 0.5 cm. Try to explain in words, without calculation in which
case the shortest board must come out shorter, and in which case the longest board
must come out longer.
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