Insert CTE Program Name here (insert CIP code here) T-Chart

	Type in POS Math descriptor here 
	=
	Analyze relationships between two-dimensional and three-dimensional objects

	Program Task:  Enter POS task here.
	PA Core Standard: CC.2.3.HS.A.13 
Description:  Analyze relationships between two-dimensional and three-dimensional objects.


	Program Associated Vocabulary:
ENTER PROGRAM VOCABULARY HERE 
	Math Associated Vocabulary:
LINEAR DIMENSION, PERIMETER, CIRCUMFERENCE, AREA, VOLUME, DOUBLE, TRIPLE, CUBIC, SQUARE

	Program Formulas and Procedures:
Display program example of math concept by entering text, graphic, and formulas in this column.
	Formulas and Procedures:
Students are often asked to evaluate the impact on perimeter, circumference, area, or volume when one of the linear dimensions, such as length, height or radius is increased.  Often, the questions involve doubling or multiplying the dimension by a certain value.  
In order to solve these problems, students should solve the problem using the original and larger linear dimension and then compare the results. 

Example 1:  If the radius of a circle is doubled, by how much is the area increased?
Step 1:  Since a value has not been assigned to the original figure, assign any value to the original circle and solve for the area.  For this example, use a value of 10 inches for the radius.

A = πr2
A = 3.14(10)(10) = 314 in2
Step 2:  Double the radius and solve for the area.

A = πr2
A = 3.14(20)(20) = 1256 in2
Step 3:  Compare the two areas.  Did they double also or increase by some other multiplier?  Hint:  Divide the larger area by the smaller area.

1256 is 4 times larger than 314 because 1256/314 = 4
Example 2:  If the side of a cube is increased from 3 in. to 6 in., by how much is the volume increased?
Step 1:  Since a value has been assigned to the original figure, use this value (3 in.) and solve for the volume.  
V = l x w x h   (the length, width, and height all equal 3 in.)

V = 3 x 3 x 3 = 27 in3
Step 2:  Find the volume of the larger figure.

V = 6 x 6 x 6 = 216 in3
Step 3:  Compare the two volumes.  Did they double also or increase by some other multiplier?  Hint:  Divide the larger area by the smaller area.

216 is 8 times larger than 27 because 216/27 = 8




	Instructor's Script – Comparing and Contrasting
The Math or program area instructor should fill in this area by comparing academic math problems to lab area problems. The teacher should describe ways that CTE program math is similar to or different from the academic math that occurs in the PA Core Math standard or on Keystone related exams.


	Common Mistakes Made By Students

Students often do not recognize that values may be substituted into the formulas to evaluate the effects of changing the linear dimensions.  For instance, if the problem asks how the volume of a cube is affected if the lengths of the sides are doubled, the student could use two fictitious values to test, like 2 and 4 or 3 and 6.  


	CTE Instructor's Extended Discussion
The CTE instructor may add comments here describing the importance of this math skill in relationship to the program task, or note common problems which students have when making the computations.


	Problems                Career and Technical Math Concepts            Solutions

	1. Program relevant problem
	Allow work space here

	2. Program relevant problem
	Allow work space here

	3. Program relevant problem
	Allow work space here

	Problems                       Related, Generic Math Concepts                      Solutions

	4. A soup company would like to change the design of their cans so they hold more soup.  If they triple the radius of the can, by how much will they increase the amount of soup each can can hold?

	

	5. Jake and Jenny each have a beach ball, but Jenny’s ball has twice the diameter of Jake’s ball.  How many times more volume of air can Jenny’s ball hold?

	

	6. A family decides to extend their garden to make it bigger.  It originally had a width of 10 feet and a length of 13 feet.  They must keep the length the same, but plan to increase the width of the garden to 12 feet.  How much more fencing will they need to enclose the garden?

	

	Problems                                   PA Core Math Look                                   Solutions

	7. By how much does the area of a rectangle increase if the width remains the same but the length is doubled?

	

	8. The perimeter of a rectangle is 30 feet when the width is 5 feet and the length is 10 feet.  If the length is increased to 15 feet and the width remains the same, find the new perimeter.  
	

	9. By how much does the volume of a cylinder increase if the radius remains the same, but the height doubles?

	


	Problems                Career and Technical Math Concepts            Solutions

	1. Program relevant problem
	Allow work space here

	2. Program relevant problem
	Allow work space here

	3. Program relevant problem
	Allow work space here

	Problems                       Related, Generic Math Concepts                      Solutions

	4. A soup company would like to change the design of their cans so they hold more soup.  If they triple the radius of the can, by how much will they increase the amount of soup each can can hold?
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V=

πrh

 
Method 1:  replace r with 3r (tripled)
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V=

π(3r)h  =  π(9r)h

   The volume is nine times larger.

Method 2:  Compare the volumes using r = 1 and r = 3, h = 1.
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V=

πrh    V=(3.14)(1)(1)(1)= 3.14

V=

πrh    V=(3.14)(3)(3)(1)=28.26


Divide the two values to find the factor by which the volume increases.  28.26 ÷3.14 = 9

	5. Jake and Jenny each have a beach ball, but Jenny’s ball has twice the diameter of Jake’s ball.  How many times more volume of air can Jenny’s ball hold?
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πr,V=π(2r)    V=π(8r)
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Jenny’s ball holds 8 times more air.

	6. A family decides to extend their garden to make it bigger.  It originally had a width of 10 feet and a length of 13 feet.  They must keep the length the same, but plan to increase the width of the garden to 12 feet.  How much more fencing will they need to enclose the garden?

	Original perimeter = 2(10)+2(13) = 46 ft.

New perimeter = 2(12)+2(13) = 50 ft.

They will need 4 more feet of fencing.

	Problems                                   PA Core Math Look                                   Solutions

	7. By how much does the area of a rectangle increase if the width remains the same but the length is doubled?
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A=lw,A=2lw

   The area doubles.

	8. The perimeter of a rectangle is 30 feet when the width is 5 feet and the length is 10 feet.  If the length is increased to 15 feet and the width remains the same, find the new perimeter.  
	Perimeter = 2(5) + 2(15) = 40 feet.

	9. By how much does the volume of a cylinder increase if the radius remains the same, but the height doubles?

	If the height doubles, the volume doubles.  
V1 = πr2h, V2 = πr22h      

If the radius doubles,  the volume is multipled by 4:

V1 = πr2h, V2 = π(2r)2h = π4r2h
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