MTH245	Unit 2 Test Bank Key	Part A

Question 1	(4 versions)

DO NOT SOLVE the following linear program.  Only answer the questions asked.

A high country backpacking company is considering diversifying into using pack animals for their catered treks.  They require a string of animals that can carry at least 1200 pounds of gear for their clients, and require no more than 200,000 square feet (about 5 acres) of pasture land.  A pack goat can carry 50 pounds of gear and requires 5000 square feet of pasture.  A pack llama can carry 75 pounds of gear and requires 10,000 square feet of pasture.  An experienced pack goat costs $300 while an experienced pack llama costs $2000.  How many of each type of animal should they purchase to meet their requirements and minimize costs?	
							
a)	Define the variables, be specific:	Ans. G = the number of goats, L = the number of llamas

b)	Give the equation to be optimized (specify whether it is to be maximized or minimized)
			Ans. Minimize C = 300G+2000L

c)	Give the constraint equations:
			Ans. 	50G+75L>=1200
				5000G + 10000L<=200000
				G, L >= 0

DO NOT SOLVE the following linear program.  Only answer the questions asked.

A school needs to transport its students for a class trip.  They have the option to rent either buses (for $1200 each) or vans (for $150 per van) or a combination of both.  Each bus can carry 40 students and requires 3 chaperones.  Each van can carry 10 students and requires one chaperone.  There are at least 400 students that need to be transported, but at most 36 chaperones are available.  How many vehicles of each type should be rented to minimize transportation costs?
												
a)	Define the variables, be specific:	Ans.  B = the number of busses, V = the number of vans

b)	Give the equation to be optimized (specify whether it is to be maximized or minimized)
				Ans.	minimize C = 1200B + 150V
c)	Give the constraint equations:
				Ans.	40B + 10V>=400
					3B + C <= 36
					B, V >= 0




DO NOT SOLVE the following linear program.  Only answer the questions asked.			

As the manager of Nature Park, you need to contract with 3 seasonal workers.  The park needs workers to do at least 25 hours of trail building a week, at least 30 hours of general clean up and no more than 35 hours of educational programs.  The workers you have available to contract with are:

 Al is a long-term employee paid $20 an hour.  His hours are to be split evenly between trail building and general clean-up.
Beth is a new employee and paid $12 an hour but she is trained only to do the educational programs.
Chris is paid $15 an hour and can do anything.  Chris’ hours are to be 1/3 trail building, 1/3 general clean-up and 1/3 educational program.

How many hours should you contract with each worker to meet your needs and minimize your costs?  

a)	Define the variables, be specific		
		Ans. a = the hours Al works, b = the hours Beth works and c = the hours Chris works.

b)	Give the equation to be optimized (specify whether it is to be maximized or minimized)
				Ans.  minimize C = 20a + 12b + 15c
c)	Give the constraint equations:
				Ans.	1/2a + 1/3c >= 25
					1/2a + 1/3 c >= 30
					b + 1/3 c <= 35
DO NOT SOLVE the following linear program.  Only answer the questions asked.
To attract birds to your backyard, you would like to purchase at least 50 pounds of sunflower seed, at least 20 pounds of cracked corn, but no more than 20 pounds of millet.  At the store your options are:

Ground Feeder Blend costs $3 a pound and is 50% sunflower seed, 20% cracked corn and 30% millet
Wildlife Blend costs $4 a pound and is 70% sunflower seed, 25% cracked corn and 5% millet
Strictly Sunflower costs $5 a pound and is 100% sunflower seed.

How many pounds of each should you buy to meet your needs and minimize your costs?
a)	Define the variables, be specific	
Ans. g = pounds of Ground Feeder, w = pounds of Wildlife and s = pounds of Strictly Sunflower purchased.

b)	Give the equation to be optimized (specify whether it is to be maximized or minimized)
				Ans.  minimize 3g + 4w + 5s
c)	Give the constraint equations:
				Ans. 	.5g + .7w + s >= 50
					.2g + .25w >= 20
					.3g + .05w <= 20


Question 2 (4 Versions)
Graph the feasible region of the following system of inequalities.  Label your axes and the boundary lines, and find all the corner points.
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Graph the feasible region of the following system of inequalities.  Label your axes and the boundary lines, and find all the corner points.
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Graph the feasible region of the following system of inequalities.  Label your axes and the boundary lines, and find all the corner points.
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Graph the feasible region of the following system of inequalities.  Label your axes and the boundary lines, and find all the corner points. 
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Question 3 (4 Versions)
A power company charges its customers a basic monthly charge of $10.25 plus the following kilowatt hour (kwh) charge:										
	For the first 500 kwh the cost per unit is $0.03
	For more than 500 but up to 1100 kwh the cost per unit is $0.04
	For any additional kwhs the cost per unit is $0.055

a) 	Write a piecewise equation that gives the cost as a function of the number of kilowatt hours.  Be sure to define your variables. Ans.   = total cost in 4s,  = the number of kwh used
			

b)	What is the total charge for 1350 kwh?
			Ans. $63


A recreational equipment company rents out satellite communication devices to adventurers for $45 a week plus the following usage fees:
	The first 5 messages are at no extra charge
	For more than 5 and up to 14 messages the cost per message is $2
	For any additional messages the cost per message is $3.50			

a) 	Write a piecewise equation that gives the cost of a week’s rent as a function of the number of messages.  Be sure to define your variables and include units.

b) 	What is the total charge for a week if 16 messages are sent?



A dog walking company puts a high priority on the health and happiness of the dogs they walk.  They have designed a fee structure for their customers that start with a basic monthly fee of $200 with the following incentives:
	For the first 20 hours of walking there are no additional fees and no refunds
	For more than 20 and up to 50 hours customers will receive a refund of $0.40 per hour
	For any additional walking of 50 hours or more customers will receive a refund of $0.60 per hour

a) 	Write a piecewise equation that gives the cost as a function of the number of walking hours.  Be sure to define your variables.	Ans. c = total fee ($), h = number of hours a dog is walked
	

b)	What is the total charge for 60 hours of walking a month?	Ans.$182



On Demand Video company charges its customers a monthly fee of $5.95 plus the following usage charge:
	For the first 5 downloads there is no additional charge
	For more than 5 but up to 25 downloads the cost per download is $0.60
	For any additional downloads the cost per download is $0.45

a) 	Write a piecewise equation that gives the cost as a function of the number of downloads.  Be sure to define your variables.	

b) 	What is the total charge for 40 downloads in one month?
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