Instructor Notes Perimeter & Area in Agriculture


Lesson Objective:  Students will be able to find perimeters and areas of figures using formulas.  

Perimeter -  distance around any figure.  The sum of the lengths of the sides of a figure, measured in linear units.

Area – the number of square units enclosed by the figure, measured in square units.

	
	Area Formula
	

	Triangle
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	Square
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	Rectangle


	A = lw
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	Parallelogram


	A = bh
	

	Rhombus
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	Trapezoid
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	Kite
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	Regular Polygon
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	Circle
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Example 1:    A farmer wants to fence a field for pasture.  Barbed wire fencing costs $1.48 per foot and electric fencing costs $.89 per foot.  Determine how much it would cost to fence the pasture with barbed wire and also with electric fencing.  The farmer wants to avoid overgrazing the pasture and plans to graze 1 cow for every 4 acres of land.  How many cows should the farmer put in the pasture?



1400 
 ft                      1251                     1250 ft


                                      0.25 miles


          0.5 miles
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Perimeter = 1400 + 2640 + 1400 + 1320 + 2640 + 1320 = 10,720 ft

Cost Barbed wire fence = 10,720 x $1.48 = $15,865.60

Cost Electric fence = 10,720 x $.89 = 9,540.80

Area of rectangle

Area of parallelogram


Area of pasture
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The farmer should graze 38 cattle in the pasture to avoid overgrazing.

Try it: A farmer wants to fence a field for pasture.  Barbed wire fencing costs $1.48 per foot and woven wire fencing costs $1.93 per foot.  Determine how much it would cost to fence the pasture with barbed wire and also with woven wire fencing. The farmer wants to avoid overgrazing the pasture and plans to graze 1 horse for every 4 acres of land.  How many horses should the farmer put in the pasture?





   875 ft


525 ft




575 ft



600 ft 

           660 ft



660 ft

                                425 ft

Perimeter = 525 + 875 + 575 + 660 + 425 + 660 + 575 = 4,295 ft

Cost of barbed wire fencing = 4,295 x $1.48 = $6,356.60

Cost of woven wire fencing = 4,295 x $1.93 = $8289.35

Missing side

Area of triangle
Area of rectangle

Area of trapezoid
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[image: image24.wmf]      The farmer should only put 5 horses in the pasture.
Example 2:  A liquid manure pit has a 60 ft diameter with a 3 ft deck surrounding it.  What is the area of the exposed manure?  What is the area of the top of the manure pit and deck?  What is the area of only the deck?

 

Area of exposed manure
Area of pit & deck 

Area of deck
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Try it:  You want to place a cylindrical grain bin on a concrete pad.  The diameter of the grain bin is 25 feet.  You want  1 foot of concrete around the outside of the bin.  What is the area of concrete not covered by the grain bin?



Area inner circle
Area of outer circle
     Area of shaded region
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Example 3:  Find the area of the triangles without using 
[image: image31.wmf].


           



      9 cm                        6 cm


                   11 cm
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Try it 1:  A field is triangular-shaped. Two adjacent sides of the field are 5730 feet and 5360 feet. The angle between the sides is 58(.  To the nearest unit, find the area of the field in square feet.  Find the number of acres.
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Try it 2:  Find the area, in acres, of a triangular field with side lengths of 2311 m, 3356m, and 4725 m.





   2311m                           3356 m


                   4725m
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Example 4: You are building a cement pad for a corn crib in the shape of a regular octagon with a radius of 20 feet.  Find the dimensions needed to complete this job and the area of the base of the corn crib.




Central angle = 360(( 8 = 45(

22.5(

         a                  r = 20 in


                        x
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Side = 2x = 2 * 7.7

Perimeter = side x 8 = 15.4 x 8

Side = 15.4 ft


Perimeter = 123.2 ft

Try it 1:  Draw a regular hexagon with a radius of 4 cm.  Find its area.





Central angle = 360(( 6 = 60(
             30(

         a                r = 4 cm


                      x
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Side = 2x = 2 * 2

Side = 4 cm

Perimeter = side x 6 = 4 x 6 = 24 cm
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Try it 2:
Given a regular pentagon with an apothem of 8 in, find area.



Central angle = 360 (( 5 ( 72(
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Side = 2x = 2(5.8)





Side = 11.6






Perimeter = side x 5 = 11.6 x 5 = 58 in
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Try it 3: Given a decagon with a radius of 2 m, find its area.




Central angle = 360 (( 10 ( 36(
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Perimeter = side x 10 = 2(10) = 20 m

Example 5: Given an equilateral triangle with a radius of 6 m, find its central angle, apothem, and side.
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Side = 2x = 2(5.2)

Side = 10.4 m
Try it:
Given a regular pentagon with an apothem of 2 in, find its central angle, radius, and side.





Central angle = 360 (( 5 ( 72(
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Side = 2x = 2(1.5)

Side = 3 in
Example 6:  Find the area of the composite figure.
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Area of right triangle

Area of rt triangle
Area of rectangle
Area of parallelogram
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Composite Area = 44 + 36 + 99 + 99 = 278 in2 
Try it: Find the area of the composite figure.
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Area of rectangle
Area of right triangle

Composite Area
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A= 117 + 27.5 = 144.5 cm2
1)  Use the triangle area formula � EMBED Equation.3  ��� and substitute sides and angles.


2)  Multiply.


3)  Remember units.





1) Find the distance around the pasture by adding the lengths.


2) Find the cost of the fencing by multiplying the perimeter by the cost per foot.


3) Find the area of the pasture by finding the sum of the areas of the triangle, rectangle, and trapezoid. 


4) Need to know the measurement for the base of the triangle.  Use Pythagorean Theorem, � EMBED Equation.3  ���


5) Convert area to acres (1 acre =43,560 ft2).


6) Divide the acres by 4 to determine the number of cattle to graze.





1) Use the triangle area formula (Heron’s formula)


� EMBED Equation.3  ���


2) Substitute sides into formula.


3) Solve for s (make sure to follow order of operations—parenthesis first).


4) Solve for A, making sure to follow order of operations.


5) Remember units.





1) Find the area of exposed manure in the pit.  Remember to use the radius, not the diameter!


2) Find the area of the pit and deck.


3) Find the area of the deck by subtracting the areas from steps 1 and 2.





1) Find the areas of the inner and outer circles.  Remember to use the radius and not the diameter!


2) Subtract the area of the inner circle from the outer circle to get the area of the shaded region.








1) The units need to be consistent.  Convert miles to feet. (1 mile = 5280 ft)





2) Find the perimeter of the pasture by adding the lengths together.


3) Find the cost of the fencing by multiplying the perimeter by the cost per foot.


4) Find the area of the pasture by finding the sum of the area of a rectangle (A=lw) and area of a parallelogram (A=bh).


5) Convert the area to acres.  (1 acre = 43,560 ft2)


6) Divide the acres by 4 to determine the number of cattle to graze.



































1) Using the compass, draw a circle.


2) Draw a diameter.


3) Find the measure of the central angle by taking 360 divided by the number of sides of the polygon.


4) Using the protractor, measure a 45( central angle from the center of the circle and the diameter from step 2.  Do this step until you have 8 central angles drawn.


5) Connect the radii to form an octagon.


6) Draw the apothem from the center of the polygon to the perpendicular on the side.  This creates a right triangle.


7) To find the apothem, use cosine.


8) To solve for x, use sine.


9) To find the side of the octagon, double x.








1) Using the compass, draw a circle with a radius of 4 cm.


2) Draw a diameter.


3) Find the measure of the central angle by taking 360 divided by the number of sides of the polygon.


4) Using the protractor, measure a 60( central angle from the center of the circle and the diameter from step 2.  Do this step until you have 6 central angles drawn.


5) Connect the radii to form a hexagon.


6) Draw the apothem from the center of the polygon to the perpendicular on the side.  This creates a right triangle.


7) To find the apothem, use cosine.


8) To solve for x, use sine.


9) To find the side of the hexagon, double x.


10) To find the perimeter, multiply the side by 6.


11) To find the area, use � EMBED Equation.3  ���.


12) Include the units in the solution.





1) Find the measure of the central angle by taking 360 divided by the number of sides of the polygon.


2) To find the ½ side, use tangent.


3) To find the side, multiply the ½ side by 2. 


4) To find the perimeter, multiply by 5.


5) To find the area, use � EMBED Equation.3  ���.








1) Find the measure of the central angle by taking 360 divided by the number of sides of the polygon.


2) To find the apothem, use cosine.


3) To find the perimeter, multiply the side by 10.


4) To find the area, use � EMBED Equation.3  ���.








1) Find the measure of the central angle by taking 360 divided by the number of sides of the polygon.


2) To find the apothem, use cosine.


3) To find the ½ side, use sine.


4) To find the side, multiply the ½ side by 2. 











1) Find the measure of the central angle by taking 360 divided by the number of sides of the polygon.


2) To find the radius, use cosine.


3) To find the ½ side, use tangent.


4) To find the side, multiply the ½ side by 2. 














1) Break the composite figure into 4 smaller figures—2 right triangles, rectangle, and parallelogram.


2) Find the areas of each of the 4 figures using the appropriate formulas.


3) Add the 4 areas together to calculate the composite area.  Remember units.
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