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Extended Problems: Real-World Application
[bookmark: _GoBack]Coordinate Planes Answer Key
Starter feedback for correct and incorrect answers is provided. Use or adapt the feedback in this Answer Key as you grade students’ work. Answers will vary. Representative examples are shown here.

Mr. and Mrs. Jennings decide to bring their two children to the water park for a day.
1. The water park charges $3.00 per hour for parking and $2.50 for a 2-hour locker rental.
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)(a)  Complete the tables by filling in the total cost of parking and the total cost of a locker rental for each number of hours of use. 
	Hours
	Total parking cost ($)

	0
	0

	1
	

	2
	

	3
	

	4
	



(b) Graph the cost over time for parking and label the line “Parking.” Graph the cost over time for renting a locker and label the line “Locker rental.”

 (c) Which costs more per hour, parking or renting a locker? How do you know?
Problem 1 (5 points)
Model Answer
(a) 
	Hours
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)Total parking cost ($)

	0
	0

	1
	3.00

	2
	6.00

	3
	9.00

	4
	12.00



(b)

(c) Per hour, parking costs more than renting a locker. I can determine this because the line that represents parking costs is above the line that represents locker rental costs. Also, because it costs $2.50 to rent a locker for 2 hours, it must cost $1.25 to rent a locker for 1 hour, which is less than the cost of parking for 1 hour.

Award points for specific answers as shown below (for a total of 0–5 points). 
	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly completes the column labeled “Total parking cost.” Correctly completes the column labeled “Total locker rental cost.” (1 point for each)
	In the first table, add 3 to each entry in the column labeled “Total parking cost” to find the next entry in the column. In the second table, add 2.50 to each entry in the column labeled “Total locker rental cost” to find the next entry in the column. 

	2
	Correctly plots points and sketches lines from the data in the table to represent the total cost of parking and the total cost of renting a locker over time (in hours). (1 point for each line)

	Plot points for the ordered pairs listed in the first table and connect them with a line. Label the line “Parking.” Plot points for the ordered pairs listed in the second table and connect them with a line. Label this line “Locker rental.”

	1
	Correctly concludes that the cost of parking is greater than the cost of renting a locker and provides valid reasoning for reaching this conclusion. 
	Examine the relationship between the lines. The line that lies above the other line represents the greater cost. 


Feedback for completely correct answer:
You used what you know about input-output tables and graphs to compare real-world costs.

2. Tickets to enter the park are $35.50 per adult and $21.75 per child. The Jennings purchase two adult tickets and two child tickets.
(a) Write two expressions to represent the total amount of money the Jennings pay for admission to the park. One expression must use parentheses and both expressions must use more than one operation.
(b) How much money do the Jennings pay in admission costs? Show your work. Solve the problem using one of the expressions you wrote. Check your answer using the other expression.
Problem 2 (4 points) Model Answer
(a) Expression 1: 2 × (35.50 + 21.75)
     Expression 2: 2 × 35.50 + 2 × 21.75

(b) Expression 1: 2 × (35.50 + 21.75) = 2 × 57.25 = 114.50
     Expression 2: 2 × 35.50 + 2 × 21.75 = 71 + 43.50 = 114.50

The Jennings pay $114.50 in admission costs.

Award points for specific answers as shown below (for a total of 0–4 points). 
	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly writes two expressions to represent the total amount of money spent. One expression correctly uses parentheses. (1 point for each correct expression.)

	One expression should show the sum of the cost of an adult’s ticket and the cost of a child’s ticket, and the sum multiplied by 2. The other expression should show 2 times the cost of an adult’s ticket plus 2 times the cost of a child’s ticket.

	2
	Correctly evaluates each expression and correctly states the total admission cost for the Jennings. (1 point for each expression)

	Check that you followed the order of operations correctly for each expression.


Feedback for completely correct answer:
You have written expressions to represent real-world situations, and you used what you know about the order of operations to simplify the expressions.

3. A snack stand at the park sells salads and grilled chicken sandwiches. The graph shows the amount of money the stand can earn from selling each type of food.


(a) Which food costs more? How can you tell?
(b) How much does one grilled chicken sandwich cost? How much does one salad cost? Explain.

(c) Let s represent sales.
· Let d represent the number of salads sold. Write an equation that relates s and d.

· Let c represent the number of grilled chicken sandwiches sold. Write an equation that relates s and c.
Problem 3 (5 points)
Model Answer
(a) Grilled chicken sandwiches cost more than salads. I can determine this because the line that represents sandwich sales lies above the line that represents salad sales. 
	
(b) Choose one point on each graph. For example, choose the point (40, 150) on the graph of grilled chicken sandwich costs and choose the point (40, 100) on the graph of salad costs. For each point, divide the cost by the number of units sold. Therefore, divide $150 by 40 to find the price of one grilled chicken sandwich.  
150 ÷ 40 = 3.75
 One grilled chicken sandwich costs $3.75.

Divide $100 by 40 to find the price of one salad.
100 ÷ 40 = 2.50
One salad costs $2.50.

(c) Salads: s = 2.5d or s = 2.50d

(d) Grilled chicken sandwiches: s = 3.75c

Award points for specific answers as shown below (for a total of 0–5 points). 
	Points
	Concept Addressed
	Feedback for Student Answers

	1
	Correctly concludes that one grilled chicken sandwich costs more than one salad and provides valid reasoning for reaching this conclusion.
	Look at the position of the lines. The line that is above the other line represents the greater sales.

	2
	Correctly calculates the cost of one sandwich and one salad. (1 point for each)
	Choose one point on each line. For each point, divide the y-coordinate by the x-coordinate to find the price of one grilled chicken sandwich and the price of one salad.

	2
	Correctly writes equations for salad sales and sandwich sales. (1 point for each)
	Salad sales equals the price of one salad, $2.50, multiplied by the number of salads sold, d. Grilled chicken sandwich sales equals the price of one sandwich, $3.75, multiplied by the number of sandwiches sold, c.


Feedback for completely correct answer:
You correctly interpreted graphs that represent real-world costs and you correctly wrote equations to represent the graphs.

4. The gift shop at the park sells souvenir towels and souvenir cups. Towels cost $12 each and cups cost $9 each. The day the Jennings were at the park, the gift shop sold 10 towels and 20 cups every hour for 5 hours. 
(a) Complete the table.   
	Hours
	Towel sales ($)
	Cup sales ($)

	0
	0
	0

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	



 (b) Graph towel sales over time and label the line “Towels.” Graph cup sales over time and label the line “Cups.” 

(c) Describe the relationship between the hourly sales of cups and the hourly sales of towels.
(d) The next day, the gift shop owner would like the combined sales of cups and towels to be $400 per hour during the same 5-hour period. List three suggestions you would give the owner that would allow him to reach his goal.
Problem 4 (6 points)
Model Answer
(a) A towel costs $12. Each hour, the stand sells 10 towels. Multiply $12 by 10 to find the amount of money the gift ship earns per hour in towel sales.
12 × 10 = 120
The gift shop earns $120 per hour in towel sales. Add $120 to each entry in the column labeled “Towel sales” to find the next entry in the table.

A cup costs $9. Each hour, the stand sells 20 cups. Multiply $9 by 20 to find the amount of money the gift shop earns each hour in cup sales.
9 × 20 = 180.
The gift shop earns $180 per hour in cup sales. Add $180 to each entry in the column labeled “Cup sales” to find the next entry in the table.

	Hours
	Towel sales ($)
	Cup sales ($)

	0
	0
	0

	1
	120
	180

	2
	240
	360

	3
	360
	540

	4
	480
	720

	5
	600
	900



(b) 


(c) The stand earned $180 in cup sales and $120 in towel sales in one hour. I divided $180 by $120, which equals 1.5. This result tells me that during that 5-hour period, the gift shop earned 1.5 times more money from selling cups than from selling towels. 


Alternate approach: Divide $120 by $180, which equals . Hourly sales of towels were  the hourly sales of cups.

(d) Sample response (accept other answers that are correct): 
I would suggest the following:
1. Try to sell 10 towels per hour at $20 each and 20 cups per hour at $10 each. 

2. Try to sell 15 towels per hour at $18 each and sell 10 cups per hour at $13 each.

3. Try to sell 16 towels per hour at $14 each and sell 16 cups per hour at $11 each.

Award points for specific answers as shown below (for a total of 0–6 points).
	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly calculates the amount of money the gift shop earns per hour selling towels and the amount of money it earns per hour selling cups. (1 point for each)
	First, determine how much money the gift shop earns each hour selling towels. In 1 hour, it sells 10 towels at $12 each. Once you’ve calculated this amount, add this value to each entry in the column labeled “Towel sales” to find the next entry in the column. Next, determine how much money the gift shop earns each hour selling cups. In 1 hour, it sells 20 cups at $9 each. Once you’ve calculated this amount, add this value to each entry in the column labeled “Cup sales” to find the next entry in the column.

	2
	Correctly graphs the data in the table. (1 point for each line.)
	Plot points for ordered pairs in the table. First, let the x-coordinate represents hours and the y-coordinate represents towel sales. Connect the points with a line. Label this line “Towels.” Then plot points for ordered pairs in the table in which the x-coordinate represents hours and the y-coordinate represents cup sales. Connect the points with a line, and label the line “Cups.”

	1
	Correctly concludes that hourly cup sales are 1.5 times hourly towel sales. Alternatively, concludes that hourly towel sales are two-thirds hourly cup sales.
	Either divide the hourly sales amount of towels by the hourly sales amount of cups, or divide the hourly sales amount of cups by the hourly sales amount of towels.

	1
	Correctly lists three valid approaches for increasing the combined hourly sales of towels and cups to $400. Answers will vary.
	Try adjusting the price and the number of each item sold per hour until combined sales are $400.


Feedback for completely correct answer:
You correctly used input-output tables and graphs to solve problems about sales.
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