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Extended Problems: Real-World Application
Decimals and Equality with Fractions 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.
Morgan and her sister Nadia plan to fly with their grandmother from Chicago, Illinois, to New York City to explore some of the city’s attractions. 

1. Grandmother and the sisters go online to research the best travel deal. They plan to check one suitcase each.  

They find that Airline A charges $349 for each ticket and no fees for checking their suitcases. Airline N charges a total of $959 for all 3 tickets. Airline N also charges $25 to check a suitcase for each flight to and from New York City. 

(a) Grandmother, Morgan, and Nadia want to find the cheapest flight for their vacation.  
Which airline should they choose? Explain how you found your answer.
(b) Morgan and Nadia use a scale to find the mass of each of the 3 suitcases. The mass of Grandmother’s suitcase is 19.5 kilograms. The mass of Morgan’s suitcase is 2 kilograms more than the mass of Grandmother’s suitcase. The total mass of the 3 suitcases is 63 kilograms. 

What is the mass of Nadia’s suitcase? Use words and numbers to explain how you know.

Model Answer
Problem 1 (4 points)

(a) Grandmother, Morgan, and Nadia should choose Airline A.
Sample explanation: I multiplied $349 by 3 to find the total cost of the 3 flights and got $1,047 for Airline A. For Airline N, I multiplied the cost of checking each bag ($25) by 3 and got $75. I multiplied $75 by 2 because they needed to check their bags on the flights to New York City and from New York City, so they would spend $150 to check their bags. I added this amount to the $959, the cost of 3 tickets, and got $1,109. The tickets for Airline A are cheaper.

(b) The mass of Nadia’s suitcase is 22 kilograms. 

I knew the mass of Grandmother’s suitcase, which is 19.5 kilograms. This is the same as 19 ½ kilograms. The mass of Morgan’s suitcase is 2 kilograms more. Morgan’s suitcase has a mass of 21 ½ kilograms. (19 ½ + 2). The mass of Grandmother’s and Morgan’s suitcases is 41 kilograms (19 ½ + 21 ½). The mass of all 3 suitcases is 63 kilograms, so I subtracted 41 kilograms from 63 kilograms and got 22 kilograms for the mass of Nadia’s suitcase.
Award points for specific answers as shown below (for a total of 0–4 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly determines the cheapest airline costs. (1 point) Correctly explains how the answer was found. (1 point)

	Did you add on the cost of checking bags to and from New York City for Airline N?

	2
	Correctly determines the mass of Nadia’s suitcase. (1 point) Correctly explains how the answer was found. (1 point)

	First, use the mass of Grandmother’s suitcase to find the mass of Morgan’s suitcase.


Feedback for completely correct answer:

You used multiple operations to solve multistep problems that involve comparing travel costs and finding mass.
2. Morgan and Nadia figure out when they should leave their house to drive to the airport, so they will be on time for their flight. They add in an extra 20 minutes just in case they need some extra time.
Morgan makes a list to estimate the time needed for each task they must complete.

Drive to airport: 45 minutes

Park car and take shuttle bus to airport terminal: 20 minutes

Wait in line and check in: 15 minutes

Go through security check: 10 minutes

Walk to gate: 5 minutes

Extra 20 minutes: 20 minutes

The sisters and Grandmother plan to be at the gate for their flight 30 minutes before their flight leaves. 

(a) Their flight leaves at 2:15 p.m. What time should Morgan, Nadia, and Grandmother leave their house to drive to the airport? Explain how you found your answer.
(b) The total distance the plane flies from Chicago to New York City is 792 miles. The flight is 2 hours and 5 minutes long. The plane flies at about the same speed during the trip. Round the flight time to the nearest hour. About how far will the plane fly in 30 minutes? Explain how you found your answer.

Problem 2 (4 points)

Model Answer
(a) Grandmother and the sisters should leave the house at 11:50 a.m.
To figure out the total time they need for all the tasks, I added 45 + 20 + 15 + 10 + 5 + 20 = 115. That is 115 minutes. There are 60 minutes in 1 hour and 120 minutes in 2 hours, so they need 1 hour and 55 minutes (or 5 minutes less than 2 hours) for all their tasks. The flight leaves at 2:15 p.m. and they want to be at their gate 30 minutes before that time. That would be at 1:45 p.m. To find out what time they need to leave their house, I counted back 2 hours from 1:45, which would be 11:45. I added on 5 minutes because they only needed 1 hour and 55 minutes, not 2 hours, for their tasks. That would be 11:50, so they need to leave their house at 11:50 a.m.

(b) The plane will travel about 198 miles in 30 minutes.

Sample explanation: The flight time, rounded to the nearest hour, is about 2 hours long. I divided 792 by 2 to find out how far the plane travels in 1 hour, which is 396 miles. Then I divided 396 by 2 because there are 2 half hours in each hour.
Sample explanation: I rounded the flight time to about 2 hours. There are 4 half hours in 2 hours, so I divided 792 by 4 to find how many miles the plane travels in one half hour, which is 198 miles.

Sample explanation: The plane will travel about 200 miles in 30 minutes.

I rounded the flight time to about 2 hours and the distance to about 800 miles. There are 4 half hours in 2 hours, so I divided 800 by 4 and got 200 miles.
Award points for specific answers as shown below (for a total of 0–4 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly determines the time the sisters and Grandmother should leave for the airport. (1 point) Correctly explains how the answer was found. (1 point)
	You can use a timeline to help you find the time the sisters and Grandmother should leave for the airport.

	2
	Correctly calculates the distance the plane will fly in 30 minutes. (1 point) Correctly explains how the answer was found. (1 point) 

	It takes the plane about 2 hours to fly the total distance. There are 4 time segments of 30 minutes in 2 hours. You could divide the total distance the plane flies by 4.


Feedback for completely correct answer:

You used multiple operations to solve real-world problems involving time intervals and distances.
3. Morgan, Nadia, and their grandmother plan what they will do for the two days they are in the city. They make a list of where they will go and the distances they will travel.

(a) Complete the charts. Change the distances from decimals to fractions. 
Day Plan A
	Destination
	Distance in miles

(decimal)
	Distance in 

miles

(fraction)

	From hotel to museum 
	0.7 
	

	From museum to restaurant
	0.17
	

	From restaurant to hotel
	0.71 
	


Day Plan B

	Destination
	Distance in miles

(decimal)
	Distance in miles

(fraction)

	From hotel to art exhibit
	0.04 
	

	From art exhibit to aquarium 
	0.4 
	

	From aquarium to hotel
	0.44
	


(b) Nadia says that the distance they will travel from the restaurant to the hotel on Day Plan A is closer to 1 mile than it is to ½ mile. Morgan thinks this distance is closer to ½ mile. 

· Who is correct?
· Use words and/or a drawing to explain your answer.

(c) Place dots on the number line to show the 6 distances that the sisters and Grandmother plan to travel on both days. Label each dot with the decimal that the dot shows.
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(d) Grandmother suggests they try taking the subway to some of the city attractions. She has 18 coins in her purse for the subway. One-half of the coins are nickels. One-third of the coins are dimes. The rest are quarters. 

· How much are Grandmother’s coins worth? 
· Explain how you know.
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Problem 3 (8 points) 
Model Answer
Day Plan A
	Destination
	Distance in miles

(decimal)
	Distance in 

miles

(fraction)

	From hotel to museum 
	0.7
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	From museum to restaurant
	0.17
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100

 

	From restaurant to the hotel
	0.71
	
[image: image3.wmf]71

100

 


Day Plan B

	Destination
	Distance in miles

(decimal)
	Distance in miles

(fraction)

	From hotel to art exhibit
	0.04 mi
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100

 

	From art exhibit to aquarium 
	0.4 mi
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	From aquarium to hotel
	0.44
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(a) Morgan is correct. 

Sample explanation: I looked at the fraction for 0.71, which is
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100

. The numerator 71 is 21 away from 50 and 
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  is the same as
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. The numerator 71 is 29 away from 100 and 
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100

  is the same as 1. That means that
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 , or 0.71, is closest to
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.
Sample explanation: I can see on the number line that there is less distance between 0.71 and 0.5 than between 0.71 and 1.
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(b) 
(c) The total value of Grandmother’s coins is $1.80. 

I found out by drawing 18 circles. I knew that 
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 of the coins are nickels. That is 
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  of the coins. I found out how many coins 
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 is by dividing the 18 coins into 3 equal groups. There are 6 coins in each group, so 
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 = 
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. I added the 
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 + 
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 and got 
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 . I knew that there must be 3 quarters because 
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 + 
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 = 
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Next, I found the value for each number of nickels, dimes, and quarters. I multiplied 9 × 5 = 45 to get the value of the nickels (45¢). I multiplied 6 × 10 = 60 to find the value of the dimes (60¢). Finally, I multiplied 3 × 25 = 75 to find the value of the quarters (75¢).  I added 45 + 60 + 75 = 180.  There are 100¢ in $1, so I knew the total value of the coins was $1 plus 80¢, or $1.80.
Award points for specific answers as shown below (for a total of 0–8 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly changes decimals to fractions in the Day Plan A chart. (1 point) Correctly changes decimals to fractions in the Day Plan B chart. (1 point)
	Go back and review how to express a decimal as a fraction with a denominator of 10 or 100.

	2
	Correctly determines who is correct about estimating the distance from the restaurant to the hotel. (1 point) Correctly uses words or a drawing to explain the answer. (1 point)

	You can use a number line to see how far 0.71 is away from 0.5 and from 1. 

	2
	Correctly locates and labels the decimals on the number line. (Give 2 points for all answers correct, 1 point for 4 to 5 correct answers)
. 
	You can write in the decimals for tenths on the number line. This can help you determine where to place the dot for fractions such as 0.04 and 0.17.

	2
	Correctly determines the total value of Grandmother’s coins. (1 point) Correctly explains how the answer was found. (1 point) 
	You can use a drawing with 18 circles to find the equivalent fractions for 
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 and 
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  of the coins. 


Feedback for completely correct answer:

You used what you know about fractions and decimals to solve problems involving distances and money.
4.  Morgan’s and Nadia’s grandmother told them they could choose 3 different bridges to cross by taxi. They researched 3 famous bridges in New York City to find the lengths of each bridge. They made this chart.
	Bridge
	Length 
(feet)

	Queensboro 
	3,724

	George Washington 
	2,375

	Brooklyn
	5,988

	Verrazano-Narrows
	6,690

	Williamsburg
	7,308


(a) The sisters estimate that they will travel a total of about 12,000 feet after crossing the 3 bridges they chose (one way on each bridge).

· Which 3 bridges did the girls choose to cross? 
· Explain how you know.

(b) Morgan saw a sign that gave the length of the Williamsburg Bridge in metric units. The length of the Williamsburg Bridge is 2.2 kilometers. 

· How long is the bridge in meters? 
· Explain how you found your answer.

      1 kilometer = 1,000 meters
Problem 4 (4 points) 
Model Answer

(a) Morgan and Nadia chose to cross the Queensboro Bridge, the George Washington Bridge, and the Brooklyn Bridge. I rounded each of the bridge lengths to the nearest thousand feet. I saw that the length of the Queensboro Bridge (3,724 feet) could be rounded to about 4,000 feet. The length of the George Washington Bridge (2,375 feet) could be rounded to 2,000 feet, and the length of the Brooklyn Bridge (5,988) could be rounded to 6,000 feet. I guessed and checked and got 12,000 (4,000 + 6,000 + 2,000 = 12,000). I checked my estimate by adding 3,724 + 2,375 + 5,988 and got 12,087, which is close to 12,000. If they crossed the other bridges the total distance would have been much greater than 12,000 feet.
(b) The length of the Williamsburg Bridge is about 2,200 meters. 
Sample explanation: There are 1,000 meters in 1 kilometer. The bridge is 2.2 kilometers long, so it is 2,200 meters long. 
Award points for specific answers as shown below (for a total of 0–4 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly states the 3 bridges the sisters chose to cross. (1 point) Correctly explains how the answer was found. (1 point)

	Round each distance on the chart to the nearest 1,000. You can guess and check to find the 3 distances that equal about 12,000 feet.

	2
	Correctly determines the length of the Williamsburg Bridge in meters. (1 point) Correctly explains how the answer was found. (1 point)

	You know that 1 kilometer = 1,000 meters, so 2.2 kilometers has to be 2,200 meters. 


Feedback for completely correct answer:

You used estimation and what you know about measurement to solve problems involving distances.
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