1-4 Changing Units

We often need to change the units in which a physical quantity is expressed.
We do so by a method called chain-link conversion. In this method, we multi-
ply the original measurement by a conversion factor (a ratio of units that is
equal to unity). For example, because 1 min and 60 s are identical time inter-
vals, we have

1 min 60 s
60s and lmin_I'

Thus, the ratios (1 min)/(60s) and (60s)/(1 min) can be used as conversion
factors. This is not the same as writing 5 = 1 or 60 = 1: each number and its unit
must be treated together.

Because multiplying any quantity by unity leaves the quantity unchanged, we
can introduce conversion factors wherever we find them useful. In chain-link
conversion, we use the factors to cancel unwanted units. For example, to convert
2 min to seconds, we have
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2 min = (2 min)(1) = (2 m’m]( ) = 120s. (1-6)

If you introduce a conversion factor in such a way that unwanted units do not
cancel, invert the factor and try again. In conversions, the units obey the same
algebraic rules as variables and numbers.

Appendix D gives conversion factors between SI and other systems of units,
including non-SI units still used in the United States. However, the conversion
factors are written in the style of “1 min = 60 s™ rather than as a ratio. So, you
need to decide on the numerator and denominator in any needed ratio.



