Integration of Math in Introduction to Engineering Design:
Finding Surface Area and Volume of an Object from an Orthographic Drawing

Identify the objectives of the PTE lesson you are teaching
Math Standard: 339.01C Concepts and Principles of Measurement

SWBAT: Identify dimensions on an orthographic drawing. 
SWBAT: Determine the surface area and volume of an object by using dimensions from an orthographic drawing.

Define where the academic area and the PTE area meet

For students to understand the ability of 3D solid modeling software, students must be able to know the mathematical operations to determine the physical properties of an object.
Assess students’ math awareness
Presentation is given that gives the anticipatory set of why is it important to know volume and surface area.
1- What is surface area and volume?

2- Why is surface area and volume important in determining physical properties of a designed object that is to be manufactured?  
Work through the embedded example
Students are guided through problem #1 on worksheet.
Work through related, contextual examples
	Area of rectangle= Length X Width

Area of a rectangular prism=2ab+2bc+2ac

Volume= Length X Width X Height 

Area of a circle= pi r²


	Area of a cylinder=2pi r² + 2 pi r h

Area of a triangle= ½(bh) 

Volume of a cylinder= pi r² h


Work through traditional math examples
Find the area of an L shaped block that has an overall height of 2”, an over all length of 3.5 “, the width is 1”; the base is .25” high the; vertical side is .75” from the top of the base and the thickness of the vertical side is .25”.

Find the volume of a right triangle block that has a base of 1” and height of 3”. 
Students demonstrate understanding
Students complete the worksheet problems 2-3
Formal assessment
Students are given a design problem from a textbook:
1- Model the object

2- Create an orthographic drawing with dimensions

3- Find surface area and volume of the object.

Surface Area and Volume Orthographic Drawing Worksheet
Problem #1
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Problem # 2
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Problem #3
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