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Use Math to Solve Problems and Communicate Lesson Plan

Planning:

Lesson Topic/Theme: 
Tank Weight and Capacity 


Lesson Level:  5-6
How did you arrive at the topic/theme?  How is this topic/theme relevant to the students?

In welding, students need to use a variety of volume formulas in problem solving to show proficiency in academic work and for shop fabrication problems.  

Real-Life Application:

Students will use math to solve problems and communicate about weight and capacity of 3-dimensional tanks.
How did you incorporate the components of the Use Math standard?

	Components of the Standard
	How will the lesson help students develop these knowledge, skills, and strategies?

	Understand, interpret, and work with pictures, numbers, and symbolic information.


	Students review a few volume formulas: rectangular and cylindrical.  Students substitute known numbers into the formulas to solve for volume.

Students explore vocabulary (pi, diameter, radius, length, width, and depth), the difference between 1-, 2-, and 3- dimensional figures and shapes, and how to assign the correct units for each.

Students must draw the solids on graph paper and label dimensions accurately using extension lines and measurement units.  Students use dashed lines to illustrate the inside of the tank and plate thickness.

Students will use a welding resource book that has information about metal thickness (U.S. Standard Gages for Sheet Steel), metal weight (pounds per cubic inch), and capacity conversions (cubic inches to gallons).

Students will practice using the calculator and short cuts that cut key strokes in computing.



	Apply knowledge of math concepts and procedures to figure out how to answer a question, solve a problem, make a prediction, or carry out a task that has a math dimension.
	Students must answer two questions: what is the weight of the tank and how many gallons will it hold?

Students must distinguish between a solid and a tank.  How do you get the tank’s volume from the dimensions that are given?

What is the difference between outside volume and inside volume?  How do you get the dimensions for the inside volume?

What information is needed to convert from cubic inches to weight?  Cubic inches to gallons?



	Define and select data to be used in solving the problem.


	Students will use given dimensions to calculate volume (length, width, and height or diameter and height.  Students will have to determine the radius using the diameter).

Plate thickness will be used to calculate dimensions to solve for the inside volume of the tanks.

Weight of metal (pounds per cubic inch) will be used to convert volume of tank to weight in pounds.

Gallon equivalency to cubic inches will be used to calculate tank capacity.



	Determine the degree of precision required by the situation.


	Students are asked to calculate using all of the decimal places shown on their calculator.  For final answers, students are to round to two decimal places and use appropriate units for each question.  Answers are to be circled and word processed for turn in.

Once students demonstrate understanding of the process, they are shown shortcuts that employ the use of parentheses when inputting formulas into the calculator.



	Solve problems using appropriate quantitative procedures and verify that the results are reasonable.


	Students use the given dimensions to calculate the outside volume of the tank.  The plate thickness is subtracted from these dimensions (twice in the case of the rectangular tank) to calculate the inside dimensions.   The difference between the two volumes leads to the volume of the tank itself.

Once the volume of the tank is determined, the metal’s weight (pound per cubic inch) is multiplied to the tank’s volume.  This converts cubic inches to pounds.

To calculate the capacity of the tank, students use the inside volume and convert to gallons by dividing it by 231 cubic inches.  231 cubic inches is equivalent to 1 gallon.

Due to the degree of accuracy, students often redo the problems and compare answers with classmates.  Students recognize that multiplying a large number by a decimal number will lead to a smaller number.

	Communicate results using a variety of mathematical representations, including graphs, charts, tables and algebraic models.
	Students are often asked to explain the process of finding the outside and inside volumes.  They are able to explain why the plate thickness is only subtracted once when figuring the area of a circle, but when calculating the height of a cylinder, they must subtract the plate thickness twice.  Students use drawings to illustrate this as well.


Math Teaching and Learning Objectives from the Curriculum Framework: 

3C1d. Describe informally the difference between square units (such as square inches) and linear units (such as inches) 

5C2b. Develop and apply formulas for perimeter, area, and volume 

6B1a. Develop and apply formulas for a variety of calculations 

6A4a. Add, subtract, multiply, divide with decimals of any size 
5A2b. Demonstrate an understanding of what happens when decimals are added, subtracted, multiplied, or divided 
Math #45: Tank #3

You are going to build a cylindrical tank with flat ends of the dimensions below.  You will build it out of 12-gage steel.  How much will it weigh when built?  How many gallons will it hold?  Round final answers to two decimal places.








Volume of a cylindrical solid: V = πr²xh

Outside Volume – Inside Volume = Volume of the Tank

(π7.5”² x 53”) – (π7.3954”² x 52.7908) = 295.3683712 cubic inches

Volume of Tank x Steel’s Weight

295.3683712 cubic inches x .2835 pounds per cubic inch = 83.73693323 pounds

The tank weighs 83.74 pounds.
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 231 cubic inches

(π7.3954”² x 52.7908) [image: image4.png]


 231 cubic inches = 39.26625423 gallons
The tank will hold 39.27 gallons.
1’ 3”





12 gage steel’s plate thickness is .1046”





Steel’s weight is .2835 pounds per cubic inch





1 gallon = 231 cubic inches
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