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change in quantity

Plus or minus a quantity
IS proportional to

is equal to

is approximately equal to a divided by b
is approximately equal to

a multiplied by b

1$ less than or equal to square root of a

1S greater than or equal to absolute value of a

IS much less than X log to the base, b, of x
is defined as

nts and Significant Digits

‘Hiysm Math is the language of physics. Using math, physicists
&‘«!@laﬁﬂnshuas among the measurements that they make using equa-
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All nonzero digits in a measurement are significa
and some are not. Al digits between and including the
through the last digit on the right are significant. Use th
the number of significant digits.

1. Nonzero digits are significant.

2. Final zeros after a decimal point are significant.

3. Zeros between two significant digits are significant.
&, Zeros used only as placeholders are not significant.

nt digits. Some zeros are significant

first nonzero digit from the Ieft
e following rules when determining

Example: State the number of significant digits in each measurement.
5.0 g has two significant digits. Using rules 1 and 2
14.90 g has four significant digits. Using rules 1 and 2
0.0 has one significant digit.
300.00 mm has five significant digits.
5.06 s has three significant digits. Using rules 1 and 3
304 s has three significant digits. Using rules 1 and 3

~ 0.0060 mm has two significant digits (6 and the last 0). Using rules 1, 2, and 4

‘ Using rules 1 and 4

Using rules 2 and 4
Using rules 1,2, and 3

d. 12.007 kg
e. 58x10°kg
Bk, 3.0810 - 8iml
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Rounding

A number can be rounded to a specific place value (like hundreds or tenths) or to

a specific number of significant digits. To do this, determine the place being rounded,

and then use the following rules.

1. When the leftmost digit to be dropped is less than 5, that digit and any digits that
follow are dropped. Then the last digit in the rounded number remains unchanged.

2. When the leftmost digit to be dropped is greater than 5, that digit and any digits that
follow are dropped, and the last digit in the rounded number is increased by one.

3. When the leftmost digit to be dropped is 5 followed by a nonzero number, that digit
and any digits that follow are dropped. The last digit in the rounded number increas-
es by one.

4. If the digit to the right of the last significant digit is equal to 5, and 5 is followed by a
zero or no other digits, look at the last significant digit. If it is odd, increase it by one;
if it is even, do not round up.

Examples: Round the following numbers to the stated number of significant digits.

8.7645 rounded to 3 significant digits is 8.76. Using rule 1
8.7676 rounded to 3 significant digits is 8.77. Using rule 2
8.7519 rounded to 2 significant digits is 8.8. Using rule 3
92.350 rounded to 3 significant digits is 92.4. Using rule 4
92.25 rounded to 3 significant digits is 92.2. Using rule 4

PRACTICE Problems

each number to the number of significant digits shown in
ses.

c. 0.0034 m (1)
d. 12,007 kg (3)

operations with as much precision as the
correct number of significant digits.
nds on the measurements

al point. Round the
number of digits
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Multiplication and division Look at the number of significant digits in each measure-
ment. Perform the calculation. Round the result so that it has thg same num'bgr of
significant digits as the measurement with the least number of significant digits.

Example: Multiply 20.1 m by 3.6 m.

(20.1 m)(3.6 m) = 72.36 m?

The least precise value is 3.6 m with two significant digits. The product can only have
as many digits as the least precise of the multiplied numbers.

72m Round the result to two significant digits

» PRACTICE Problems

3. Simplify the following expressions using the correct number
of significant digits.

a. 5.012 km + 3.4 km + 2.33 km
b. 45g-83g

€. 340 cm X 7125 cm

d. 54m+65s




