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FYS207 LAB EXERCISE - INTRODUCTION TO MAP SCALES AND BEARINGS 
 

MAP SCALES: The common fractional scales for 7.5-minute topographic maps is 1:24,000 or 
expressed as a fraction 1/24,000.  This means that one unit of map measurement is equal to 24,000 
units of actual ground measurement.  The length units of measurement are the same in the 
numerator or denominator.  For example 1 cm on map = 24,000 cm on the ground; 1 in on the map = 
24,000 in on the ground; 2 in on the map = 48,000 in on the ground, and so on. 

 
 
For Example: if a map or drawing has a scale of 5 inches on the map equals 5 miles on the 
ground, 1 inch on map = 1 mile on the ground.  To determine the fractional scale: 
 
1 inch = 1 mile   x (5280 feet)   x  (12 inches) =  63,360 inches on ground 
   (1 mile)  (1 foot) 
 
Fractional Scale: 1 inch on map = 63,360 inches on ground  1:63,360 
 
For Example: at a scale of 1:24,000, 1 inch on the map is equal to 24,000 inches on the 
ground in the real world.  To convert 24,000 inches into feet and miles-equivalent in the real 
world, see below for the math steps: 
 
1 inch on map = 24,000 inches   x (1 feet)    =   2000 feet on ground 
      (12 inches)   
 
 
1 inch = 24,000 inches  x (1 feet)           x  (1 mile)       =  0.38 miles 
    (12 inches)  5280 feet 
 
Common distance unit conversion factors used in map scaling: 
 
1 ft = 12 inches 1 mile = 5280 ft 1 meter = 3.28 feet  1 kilometer = 0.62 miles 
1 meter = 100 centimeters  1 inche = 2.4 centimeters 
 

Unit Abbreviations:  inches = in   feet = ft    meter = m    kilometer = km   centimeter = cm 
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MAP SCALE PROBLEMS 
 

A. Given a fractional scale of 1:24,000 (1/24,000), one inch on the map equals how many inches 
on the ground  (show all your math work)?  
 

One inch on the map equals how many miles on the ground (show all your math work). 
 

 
  One centimeter on the map equals how many centimeters on the ground (show all your  
  math work). 
 
 
  One centimeter on the map equals how many kilometers on the ground (show all your  
  math work). 
 
 

B. If 5 inches on a hypothetical map equals 10 miles on the ground, determine the fractional 
scale of the map (show all your math work) 
 
Step 1: determine how many inches are contained in 10 miles. 
 
Step 2: 5 inches map = __________ inches ground. 
 
Step 3: Divide both sides of equation by 5 inches, cancel units are both sides 
 
Step 4:  Fractional scale =   1 (map): ____________ (ground) 
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MEASURING DIRECTIONAL BEARINGS (RELATIVE TO NORTH) USING A PROTRACTOR 
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Azimuth Bearings – 0 to 360 degrees in clockwise direction from North at 0 
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FYS207 Map Measurement and Bearings Exercise

Task1: Using the map below, fill in the data table with azimuth and distance measurements between 
point A, B, and C.  Note the north arrow and scale of the map.  Use an engineers scale and 
protractor to make your measurements.  The UTM coordinates of the southwestern corner of the 
map are: Easting = 481,000 m E.  Northing = 4,956,000 m N.

From           To         Azimuth (decimal degrees)       Distance (km)        

C    B

B                  A

A                  C

C    A

B                  C

Task 2: Using and engineer's scale and two drawing triangles, measure, location, and draw
"point D", exactly 545 m south of point A.  Mark on your map and show your measurements.

A

B

C

Scale:  1:12,000


