	Summary

	In this lesson, students use matrices to organize information and basic matrix operations, addition and multiplication, to solve problems related to manufacturing toys.

	Utah State Core Standard

	Objective 1.1 
Compute fluently and make reasonable estimates.

Add, subtract, and multiply matrices using paper and pencil for simple cases and technology for more complicated cases.

	Desired Results

	Benchmark/Enduring Understanding

	Matrices are used to organize data that will be used for calculations.  

	Essential Questions
	Skills

	How can we organize and use large sets of data?

How do computers make computations with many numbers?
	Organizing information with matrices.

Adding matrices.

Multiplying matrices.

	Assessment Evidence

	The final question in this lesson assesses student understanding of how to use matrices and matrix operations.  Students are asked to create their own situation and model it using matrices.


	Instructional Activities

	Launch: This lesson assumes that students have had only a basic introduction to matrices.  Start the lesson by discussing situations where there is a need to make calculations on large data sets.  Often computers are used for this type of calculation.  How do computers organize and make these computations?

Explore:  Most students should be able to work independently on this lesson, although groups or partners would be very effective.  The teachers should stress that students thoroughly explain their work on the final question, so that it is in a form that could be presented to the class.

Summarize:  Share and discuss student solutions to the final question. 

	Materials Needed

	Copies of worksheet for each student


Manufacturing Toys
The Cuddly Toy Company manufactures three types of stuffed animals:  pandas, kangaroos, and rabbits.  The production of each toy requires cutting materials, sewing, and finishing.  They use computers to help them plan for their production and so they must use matrices so that the computers can make the calculations.  This matrix shows the number of hours of each type of labor required for each type of toy.
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1.
How many hours of cutting are required for a rabbit?  ___________

2.
How many minutes of sewing are required for a panda?  __________

3.
What is the total number of hours of labor needed to produce two pandas? ______

The company has received order for the months of October and November.  This matrix shows the number of each type of toy to be produced each month.




October
November
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4.
How many kangaroos are to be produced in November?  ___________

5.
What is the total number of rabbits to be produced in October and November? ________

6.
How many toys must be produced in October?  __________

7.
The company needs to know how many hours of cutting labor will be needed in October.

a.
How many hours are required to cut pandas in October?  ___________


b.
How many hours are required to cut kangaroos in October?  __________


c.
How many hours are required to cut rabbits in October?  __________


d.
What is the total number of cutting hours needed in October?  _________



Explain how you found your solution:

8.
Find the number of sewing hours needed in October for each type of toy. Off to the side, show the mathematics you used to find your answer. 


a.
Pandas 
_________


b.
Kangaroos 
_________


c.
Rabbits  
_________

d.
Now, find the total number of sewing hours needed for all toys in October.



Again, show the mathematics you use. 
9. The process that you used to complete items #7 and #8 can be interpreted as a “matrix operation”.  Now, using the same process, find the total number of finish hours needed for October. Show your work.

10.
Write the total number of cutting, sewing, and finish hours found in questions # 7, 8 and 9 in the matrix.  
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11.
We need to calculate the total hours for both October and November.  The labor matrix and the order matrix are written below.  Fill in the October totals from question 10, then calculate and fill in the November totals.
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The process you have just completed is known as matrix multiplication.

12.
To describe a matrix, it is customary to name the rows first and the columns second.  The matrix containing the labor hours for each type of toy is called a labor-by-animal matrix.  It would be incorrect to call it an animal-by-labor matrix.

a.
What is the correct way to describe the matrix containing the monthly order totals?

b.
What is the correct way to describe the matrix you obtained for #11?

13.
The company has three plants:  one in the East, one in the Midwest, and one in the West.  
This matrix shows the hourly wage paid to teach type of worker at each plant.
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Cutting   Sewing   Finishing



East




       Midwest



West


Use the matrix and any other matrix on this worksheet to find a matrix that shows the 
cost of producing each type of toy at each plant.  Show your calculation, label the matrix 
that you get and explain what you did and why you chose the matrix that you used.  
14.
Write your own situation that requires using two matrices and at least one matrix 
operation – either addition or multiplication.
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