Section 4-2  Augmented Matrices
Example 6: A ship using sound-sensing devices above and below water recorded a surface explosion 6 seconds sooner by its underwater device than its above-water device. Sound travels in air at about 1,100 feet per second and in seawater at about 5,000 feet per second. How long did it take the sound to reach the ship through the air? How long did it take the sound to reach the ship through the water? How far away was the explosion?
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Our system of equations is given by:

dist - 5000t =    0

dist – 1100t = 6600
The graph of this system of equations is shown to the left.[image: image1.wmf](
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 The first line (red) is the distance equation for sound through water and goes through the points (0, 0) and (1.8, 9000). The second line (green) is the distance equation for sound through air and goes through the points (0, 6600) and (2, 8800).
The augmented matrix is:
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The reduced row echelon form is:
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The explosion was about 8,461.5 feet away and the sound of the explosion took about 1.69 seconds to reach the ship through the water and about 7.69 seconds to reach the ship through the air.

Example 7: A company produces Italian sausages and bratwursts at plants in Green Bay and Sheboygan. The hourly rates of production at each plant are given in the table below.

	Plant
	Italian Sausage
	Bratwurst

	Green Bay
	800
	800

	Sheboygan
	500
	1,000


How many hours should each plant be operated to exactly fill an order for 62,250 Italian sausages and 76,500 bratwursts?
	Plant
	Hours

	Green Bay
	x1


	Sheboygan
	x2


	
	
	Green Bay
Sheboygan
Constraint

Sausage
800x1

+

500x2
= 62250
Bratwurst
800x1
+

1000x2
=76500



The augmented matrix is:
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The reduced row echelon form is:
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The Green Bay plant will need to operate for 60 hours and the Sheboygan plant needs to operate for 28.5 hours.
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The graph of this system is shown to the right. The red line represents the sausage constraint. All of the points along this line will result in the production of 62,250 sausages. The green line represents the bratwurst constraint. All of the points along this line will result in the production of 76,500 bratwursts. The intersection of these two lines at (60, 28.5) represents the point at which 62,250 sausages and 76,500 bratwursts will be produced.
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