SCALE ASA UNIT RATE
Dick Stanley, Ph.D., Diane McGowan, Susan Hudson Hull, Ph.D.

A map is areduced version of areal place. Theratio of distances in the map to corresponding distances
in the real place isthe scale of the map.
Definition:
. . distance in map
The scale of amapistheratio S, = Gorresonding distance in real place

Map distances are proportional to the corresponding real distances, and the scale S, is the constant of

proportionality. This can be expressed in alinear function:
m=S, °r (variables: m = distance in map, r = distance in real place)

1
(Theinverse functionr =g — » mgivesrintermsof m. Its constant of proportionality is the reciprocal

mr
of S, .)

Casel:
If distances in the map are measured in the same units as distancesin the real place, then the scaleisa

1
dimensionless factor (apureratio, aratio of quantities with the same units). For example, ascale of 57

means that 1 cm on the map corresponds to 24 cm in real life, or 1 ft on the map represents 24 ft in real
life.

1
Example: scae=7g (dimensionless)
1
function: m=5zer inverse function: r = 24sm
units:.  thevariablesm and r are measured in (the same) length units,

1
the scale and itsinverse 24 are dimensionless

. . 1 44 20
1. Givenr =44, whatism? (M=35744=(32) =1+(37)'=1 10")
2. Givenm= 30", whatisr? (r =24+30" = 720" = 60')

Case 2:

If distances in the map are measured in different units than the distancesin the real place, the scaleisa
rate with particular units (and not a dimensionless factor).

1.
Example: scale =7 inch per foot
1
function: m = a°r inverse function: r = 4em
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. . 1 inches _ feet
units: m (inches), r (feet), the scale 7 (Fogt ) » the inverse of the scale 4 (jcn )

: . 1 inches
1. Givenr =44 whatism? (M=7 Foot °* 44 (feet) =11")
feet
2. Givenm= 30", what isr? (r=47nch * 30 (inches) = 120)

The scalein Case-2 is not adimensionless factor, asit wasin Case-1, but is ar ate with the units inches
per foot.
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