Math 180 – 2.7 – Mathematical Models

Installing Cable TV
A Cable company is asked to provide service to a customer whose house is located 3 miles from the road along which the cable is buried. The nearest connection box for the cable is located 6 miles down the road (see figure).
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If the installation cost is $110 per mile along the road and $150 per mile off the road, find the total cost C of installation for each of the given installation paths. In each case show how you find this cost.

a) From H to Box

	Distance
	Cost

	
	


b) From H to C1 to Box (C1 is 1 mile from Box)

	Distance
	Cost

	
	


c) From H to C2 to Box (C2 is 2 miles from Box)

	Distance
	Cost

	
	


d) From H to C3 to Box (C3 is 3 miles from Box)

	Distance
	Cost

	
	


e) From H to C4 to Box (C4 is 4 miles from Box)

	Distance
	Cost

	
	


f) From H to C5 to Box (C5 is 5 miles from Box)

	Distance
	Cost

	
	


g) From H to C6 to Box (C6 is 6 miles from Box)

	Distance
	Cost

	
	


h) Which path would you choose? Why?
i) Now let’s do the problem in general. Let x be the distance (in miles) from the connection box to the point where the cable installation turns off the road. Write an equation for the cost of installation as a function of x. What is the domain of this function?
j) Use your calculator to graph this function. Indicate window values used. What is the value of x that results in the least cost? What is the minimum cost? Label axes using symbols and words. Label important features of the graph.
