Instructor Notes Surface Area in Agriculture


Lesson Objective:  Students will be able to draw nets of 3-dimensional objects and find surface areas in agricultural applications.
Surface Area – the areas of the surface of a three-dimensional figure, measured in square units.  To find the surface area, draw a net of the figure and find the sum of the areas.

Example 1:  A farm hand needs to paint the outside of three-grain bins to the roof (eave).  The bin has a diameter of 48 feet across and a height to the eave of 36”8”.  The paint comes in a 5-gallon or 1-gallon container and covers 500 square feet per gallon.  If the paint costs $134.99 for 5 gallons and $29.99 for 1 gallon, how much is needed and how much will it cost to paint the grain bin?
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diameter = 48 ft,  r = 24 ft
height = 36’8” = 36 
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$134.99 x 6 5-gallon +$29.99 x 4 1-gallon = $929.90

or 

$134.00 x 7 5-gallon = $944.93
Try it:  Al owns a round baler that will net wrap the bale in a plastic sleeve (not the ends).  The bales are 120 cm width and 90 cm in diameter. What is the lateral area of the hay bale (surface area minus the ends)?  If the net sleeve is wrapped twice and the cost of the net is $248.00 for a 48” x 9840’ roll of wrap, how many hay bales will one roll cover?  How much would it cost to wrap 1000 hay bales?
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Net of  part of hay bale to be covered
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1 roll of wrap will cover 531 bales

Will need 2 rolls of wrap to cover 1000 bales, so $248 x 2 = $496
Example 2: Three rectangular fuel tanks have dimensions 
[image: image9.wmf]. If you are painting the tanks, how many square feet of material will need to be painted?  If the paint costs $29.99 a gallon and covers 400 square feet, how much will it cost to paint the tanks with 2 coats of paint?
Net:




Front & back, Top & bottom
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Sides

24 x 24 = 576 in2
Surface Area of 1 tank = 1086 x 4 +576 x 2 = 5496 in2
SA of 3 tanks = 5496 x 3 = 16488 in2
SA 3 tanks with 2 coats of paint = 16488 x 2 = 32976 in2
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Since 229 is less than 400, only 1 gallon of paint is needed.

Cost of paint is $29.99

Try it: A 1000 gallon rectangular fuel tank has dimensions, 95” x 58” x 60”. If you are painting the tank, how many square feet of material will need to be painted?  If the paint costs $25.99 a gallon and covers 200 square feet, how much will it cost to paint the tanks with 2 coats of paint?

Net:



Top

56 x 56 = 3136

Sides, front, back

56 x 6 = 336 x 4 = 1344

Surface area needed = 3136 + 1344 = 4480 in2
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32 square feet of carpeting would be needed
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4 square yards of carpeting would be needed

Example 3:  Draw a net and find the surface area of a flat-top cone-bottom tank with a diameter of 48 inches.  The height of the cylindrical part of the tank is 
[image: image14.wmf] inches and the height of the inverted cone is 
[image: image15.wmf] inches.  Convert to square feet.













The net of the conical part is a semi-circle (1/2 the 






circle)

Area of top of tank


Area of cylindrical (lateral face)
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Slant height of cone


Area of conical (lateral face)
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Surface Area = 1809.6 + 8180.7 + 2382.6 = 12372.9 in2
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Try it: Find the surface area of a silo shown below. The shape of the silo is a cylinder with a radius of 6 feet and a height of 19 feet. On top of the cylinder is a hemisphere (half of a sphere) that also has a radius of 6 feet.  If the farmer paints the silo, how much paint would be needed?  The paint covers 300 square feet per gallon.
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Lateral area of cylinder
Area of half sphere

Surface Area of silo
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SA=358.1 + 56.5 = 414.6 ft2
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The farmer will need to buy 2 gallons of paint.
Example 4:  Find the surface area of the figure.  Round answer to the nearest tenth.
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Rectangle 1 = 4 x 11 = 44







Rectangle 2 = 7 x 11 = 77











Rectangle 3 = 9 x 11 = 99







Right triangle = ½ x 7 x 4 =14 x 2 triangles = 28

Surface area = 44 + 77 + 99 + 28 = 248 ft2
Try it 1: Find the surface area of the figure.  Round answer to the nearest tenth.
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Net:




Front and back = 14 x 3 = 42 x 2 = 84

Top and bottom = 14 x 7 = 98 x 2 = 196

Sides = 3 x 7 = 21 x 2 = 42

Surface area = 84 + 196+ 42 = 322 m2
Try it 2: Find the surface area of the figure.  Round answer to the nearest tenth.
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Since the length of the rectangle is the circumference

of the circle, so the area of the rectangle is
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Surface area = 265.4 + 653.5 = 918.9 cm2
Try it 3:  Find the surface area of the figure.  Round answer to the nearest tenth.
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Net:
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Surface area = 259.8 + 330 = 589.8 m2
Example 5:  Find the surface area of a cone using 
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Try it:  Find the surface area of a cone that has a height of 45 meters and a diameter of 20 meters. Round the answer to the nearest square meter.
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1) Draw the net of the part of grain bin to be painted.


2) Convert the units for consistent units.


3) Find the area to be painted using the circumference of the circle and the height of the bin, � EMBED Equation.3  ���.  Multiply area by 3-grain bins.


4) Divide the area by the paint coverage to determine the number of gallons needed.


5) Multiply the number of gallons by the cost per gallon (or 5 gallon) to find the total cost.





1) Draw the net of the part of the hay bale to be wrapped.


2) Convert the units for consistent units. (1 inch = 2.54 cm)


3) Find the area to be covered using the circumference of the circle and the height of the bale, � EMBED Equation.3  ���.  Remember to use the radius, not the diameter! Multiply area by 2 since it is wrapped twice.


4) Find the circumference of the bale in feet.  Multiply by 2 since it is wrapped twice, to find the length of material needed to wrap one bale.


5) Divide the length of the roll by the length of the material needed to wrap a bale twice to determine the number of bales one roll of wrap will cover.


6) Multiply the cost of the roll by the number of rolls needed to wrap 100 bales.








1) Draw a net of the tank.  The net should have  2-24”x24” rectangles and 4-� EMBED Equation.3  ���x24” rectangles.


2) Find the areas of the rectangles in the net and add them together to get the surface area of 1 tank.  Multiply by 3 to get the total surface area for three tanks and multiply by 2 for the 2 coats of paint.


3) Convert square inches to square feet (1 sq ft  = 144 sq in)


4) Determine cost of paint.  Multiply number of gallons needed by cost per gallon.





1) Draw a net of the tank.  The net should have 2-95 x 58” rectangles, 2-95” x60” rectangles, and 2-58” x 60”rectangles.


2) Find the areas of the rectangles in the net and add them together to get the surface area of 1 tank.  Multiply by 2 for the 2 coats of paint.


3) Convert square inches to square feet (1 sq ft  = 144 sq in)


4) Determine cost of paint.  Multiply number of gallons needed by cost per gallon.








1) Draw the net of the triangular prism.


2) Find the sum of the areas of the net.


3) Use appropriate units.








1) Draw the net of the rectangular prism.


2) Find the sum of the areas of the net.


3) Use appropriate units.








1) Draw the net of the cylinder.


2) Find the sum of the areas of the net.


3) Use appropriate units.








1) Draw the net of the hexagonal pyramid.


2) Find the sum of the areas of the net.


3) Use appropriate units.








� EMBED Equation.3  ���





1) Substitute radius and slant height into formula.


2) Follow order of operations to simplify.  Square 3 first, then multiply, then add.


3) Write answer as a decimal and use appropriate units.








1) Draw picture


2) Find radius.


3) Find slant height using Pythagorean theorem.


4) Substitute radius and slant height into SA formula.


5) Follow order of operations to simplify.  Square 10 first, then multiply, then add.


6) Write answer as a decimal and use appropriate units.








1) Draw the net of the tank.  The net should only include the outside surface of the tank—the inner circle of the cone and cylinder should not be included.


2) Use the Pythagorean theorem to find the slant height of the cone. � EMBED Equation.3  ���


3) Find the areas on the net and add together to get the surface area.


4) Divide by 144 to convert to square feet.





1) Find the area of the lateral face of the cylinder.  The top and bottom of the cylinder are not on the surface so do not include them.


2) Find the area of half a sphere.


3) Add the areas to get the surface area.


4) Divide the surface area by 300 to determine the amount of paint needed.
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