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    GPS-UTM Module 6:   

   How Much Land Does 

Grandfather Own ?   
_____________________________________________________________________________ 

Topics Covered:  Area of a triangle, Law of Sines, area of polygonal regions  

Required Background Material:  GPS-UTM Module 5, familiarity with polygons 

Introduction 

 A polygon is a closed figured drawn with straight lines in a plane.  If all of the sides 

are the same length, the figure is called a regular polygon.   

Problem 1 

Review your knowledge of polygons by writing the names of the following figures in the 

spaces below them. 

  

   

 

 You already know the formulas for the areas of the simplest polygons, rectangles 

and triangles.  If l = the length of a rectangle and w = the width, the formula for the area of 

a rectangle is: 
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And if b = the length of the base of a triangle and h = the height, the formula for the area of 

a triangle is: 

  

 

Problem 2 

Find the area of the triangle below. 

 

Area = ________________________ 

 

  

 

 Sometimes we need to find the area of a triangle whose altitude is unkown.  Look at 

the two triangles shown below.  In both of them, the base .  The first triangle 

contains a right triangle, .  By using the definition of the sine (See Module 5), we see 

that .  7Å ÈÁÖÅÎȭÔ ÙÅÔ ÄÅÆÉÎÅÄ  for the case where  is obtuse; but for that 

case also, .  This means that, in both cases,  .  We now have: 
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Problem 3 

Find the area of the triangle below in three ways.  First use angle A, then use angle B, and 

finally use angle C. 

 

 

 

 

 

Area using  Area using  Area using  

   

 

In general, .  Multiplying the equations by 2 and dividing by abc 

gives the Law of Sines: 

 

This relationship holds for any triangle. 

 

Problem 4 

Now try to find the area of the triangle below, where none of the angle measurements are 

known.  [Hint:  First use the Law of Cosines to find the measure of one angle, as you did in 

Module 5.] 

 

 

 

Area = ____________________ 
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Problem 5 

You can also find the area of the triangle in Problem 4 without knowing the measure of any 

angle.  This can be done ÂÙ ÕÓÉÎÇ (ÅÒÏÎȭÓ ÆÏÒÍÕÌÁ for the area of a triangle with sides of 

length a, b, and c: 

, 

where  

a)  Try this for the triangle in Problem 4.  What is the value of s? 

 

b) What do you get for the area of the triangle? 

 

 

c) Which method for finding the area do you like best, and why? 

 

 Now that you can find the area of any triangle (or rectangle) by measuring the sides, 

we are ready to find out how much land someone owns.  For example, here is the 

approximate shape of the lot where my house is: 

 

)ÔȭÓ ÐÒÅÔÔÙ ÈÁÒÄ ÔÏ ÔÅÌÌ ÈÏ× ÍÕÃÈ ÌÁÎÄ ) ÈÁÖÅȟ ÂÅÃÁuse ÉÔȭÓ ÓÈÁÐÅÄ ÌÉËÅ Á ÐÅÎÔÁÇÏÎ.  However 

I could divide it into three triangles, find the areas of those, and then add the areas of the 

triangles.  Maybe like this: 
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To find the area, I will need to find the lengths of all of the line segments shown in the 

diagram.  I can do this by finding the GPS coordinates of each corner point and then using 

the Pythagorean Theorem to find the distances.  Here are the coordinates: 

Point A B C D E 

Easting 376220 376231 376210 376175 376173 

Northing 4251488 4251475 4251449 4251451 4251472 

 

Problem 6 

With the information above, you could probably find my house.  Look at the UTM map of 

West Virginia that was included in Module 1.  What county do I live in? 

 

Area Calculations 

 = 14.76 meters 

 = 26.17 meters 

 = 35.36 meters 

 meters 

 meters 

A B

C

D

E
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 58.26 meters 

 49.94 meters 

 

 

 = .5590 

 

 

 

 = .9745 

 

 

 

 = .8863 

 

 

 

 

 

 

And, since there are approximately 4047 square meters in an acres, 

. 
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Problem 7 

By using a GPS device, find out how much land your grandfather* owns.  If his property is 

not shaped like a polygon, approximate its area by using a suitable polygonal region.  Turn 

in a sketch of the propertyȭs boundary and show how you calculated the area. 

*If you prefer, you may estimate the acreage belonging to some other family member or friend.  Or, you could 

estimate the acreage owned by a school, church, or public park. 

 

Problem 8 (Opt.) 

Make an accurate drawing of grandfatherȭs property using Geometerȭs Sketchpad or some 

other geometry software.  Use an appropriate scale factor.  Sketchpad will automatically 

figure the area within the polygonal region.  Then, using your scale factor, change this area 

to acres. 

[If you do not have access to Sketchpad, free geometry drawing software can be located at 

http://www.mathsnet.net/dynamic/car/index.html or http://www.geogebra.org/cms/.] 
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