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Extended Problems: Real-World Application
Measurement 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.
Zack and Allie are helping their uncle clean out his garage.
1. Zack finds a stack of 6 boards in the garage. 
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(a) Zach’s uncle wants to know about how much wood he has in the garage.
· Estimate the total length of all the boards by rounding each board to the nearest 10 inches.

· Show your work.
(b) Zack’s uncle wants to combine some of the boards to make a 15-foot-long border between his yard and garden. He does not want to have to cut any of the boards. He decides that the border can be no more than 4 inches longer or shorter than 15 feet.
· List three different combinations of boards that Zack’s uncle could use to make the border.
· Explain how you found each answer and how you know it is correct. 

Problem 1 (7 points)
Model Answer
(a) The total estimated length of the boards is 410 inches. To estimate the total length, I rounded the lengths and added: 30 + 80 + 60 + 50 + 90 + 100 = 410.
(b) The 3 combinations of lengths are: 96 + 86 = 182     78 + 58 + 45 = 181    32 + 86 + 58 = 176
First, I found out how many inches are in 15 feet. I multiplied 12 × 15 = 180. So, I knew the correct combined lengths needed to be 176 to 184 feet because the border couldn’t be more than 4 inches longer or shorter than 180 inches (15 feet). 
I tried combining the two longest boards first and it was a correct combination. (96 + 86 = 182). That is the only combination using two boards because all the other lengths are shorter and won’t total 176 inches or more.
I guessed and checked by adding 78 + 58 = 136. I knew I needed about 50 inches more, so I tried adding 45. This combination worked. 78 + 58 + 45 = 181
I added the shortest length (32 inches) with one of the longer lengths (86 inches) and got 118 inches. Then I knew if I added about 60 more to 118, I’d be close. I added 58. 32 + 86 + 58 = 176
Award points for specific answers as shown below (for a total of 0–7 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	3
	Correctly estimates the length of all the boards to the nearest 10 inches. (Give 2 points if all answers are correct; give 1 point for 4 or 5 correct answers) Shows all work. (1 point)

	Look back at the ones place value in each length to see if you should round the number up or down.

	4
	Correctly determines 3 combinations of lengths that are no more than 4 inches longer or shorter than 180 inches. (1 point for each correct combination) 
Correctly explains how the answers were found and why they are correct. (1 point)

	Remember that the total length of the two or three boards can be up to 4 inches greater or less than 15 feet. First, you need to find the number of inches in 15 feet.


Feedback for completely correct answer:

You used what you know about measurement units and number operations to find multiple solutions to a problem. You clearly explained how you solved the problem and used rounding to estimate a total.
2. Allie found opened and unopened cans of paint in the garage. The opened cans contained white or blue paint. 
She used a measuring cup to carefully measure the amount of paint in each opened can. Then she made a list of the color and amounts of paint from each can.

	Paint color
	Amount in can

	white (opened)
	8 cups

	blue (opened)
	2 cups

	blue (opened)
	5 cups

	white (unopened)
	1 quart

	blue (unopened)
	1 gallon

	white (opened)
	9 cups

	blue (unopened)
	1 pint

	white (unopened)
	1 pint


(a) What is the total amount of paint in the opened cans, measured in cups?  In pints? In quarts? In gallons?
 Explain how you got each answer. 
(b) Allie’s uncle needs 3 gallons of paint for a project. He hopes to use the paint in the opened and unopened cans.
· Does he have enough paint? 
· Use words and numbers to explain your answer.
(c) Is the total amount of blue paint the same, more, or less than the total amount of white paint?
 Use words and numbers to explain how you figured out your answer.
Problem 2 (6 points)
Model Answer
(a) The amount of paint in the opened cans is 24 cups. This is the same as 12 pints or 6 quarts or 1
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 gallons. 
For the total number of cups in the opened cans, I added 8 + 2 + 5 + 9 = 24. For the number of pints, I divided 24 cups by 2 because there are 2 cups in 1 pint. There are 12 pints of paint. For the number of quarts, I divided 12 pints by 2 because there are 2 pints in 1 quart. There are 6 quarts of paint. For the number of gallons, I knew there are 4 quarts in 1 gallon with 2 quarts left. That is 1
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 gallons, or 1
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 gallons.
(b) Allie’s uncle will have enough paint. 
There are 2 unopened pints of paint and 1 unopened quart. That makes 2 quarts or 
[image: image5.wmf]2

4

 gallon because there are 4 quarts in a gallon. There is also 1 gallon of unopened paint, so in all that makes 1
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 gallons, or 1
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 gallons. There are 1
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 gallons in the opened paint cans and 1
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 gallons of paint in the unopened cans. I added the 2 whole gallons and the 2 half-gallons (
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  makes 1 whole gallon) and got 3 gallons of paint in all.
(c) To make it easier to compare the amounts of white and blue paint, I changed all the paint quantities to cups. I made a chart of all the cups and then added the number of cups of each color. There are 2 more cups of blue paint than white paint.
White paint (cups)         Blue paint (cups
  8


  2

  4


  5

  9


16

 2


 2 
23      


25
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 number of cups, pints quarts, and gallons in the opened paint cans. (1 point) 
Correctly explains how the answers were found. (1 point)
	Go back to check if you added up the cups correctly for the amount of paint in the opened cans. Then carefully convert the cups to pints, quarts, and gallons.

	2
	Correctly determines that there is enough paint in the opened and unopened cans for the project. (1 point) 
Uses words and numbers to explain and support the answer. (1 point)
	You can use your answer for Part (a) for the amount in the opened cans. Next, add up the amounts of paint in the unopened cans so you can combine the two amounts.

	2
	Correctly determines that there is more blue paint than white paint. (1 point) 
Uses words and numbers to show explain how to figure this out. (1 point)


	You can make a list of the amounts of white and blue paint. This will make it easier to add and to compare the total amounts for each color of paint.


Feedback for completely correct answer:

You used what you know about measurement units and number operations to solve multistep problems.
3. While Allie continued her work in the garage, Zack did some other tasks. It took Zack 3 times as long to sweep the garage as it took him to take out all the trash. It took him 45 minutes to wash his uncle’s car. This is 9 times as long as it took Zack to take out the trash. 

(a) How long did it take Zack to sweep the garage? Use words and numbers to explain how you found your answer.
(b) How long did it take Zack to complete all 3 of his tasks?
 ____ hour, ____ minutes
· Use brackets or “jumps” on the number line to plot the intervals of time that it took Zack to complete each of his tasks and to show the total amount of time it took to complete them.
·  Label each task on the number line. Zack started his first task at 12:50 p.m.
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Problem 3 (3 points)
Model Answer

(a) It took Zack 15 minutes to sweep the garage. 
I started out with the number that was given in the problem, which is 45 minutes. This is the amount of time that Zack took to wash the car. This is 9 times more than the time it took to take out the trash, so I divided 45 by 9 and got 5 minutes. It took Zack 5 minutes to take out the trash. It took 3 times as long to sweep the garage as to take out the trash, so I multiplied 3 times 5 and got 15 minutes. 
(b) 1 hour, 5 minutes
The student’s number line should show these 3 tasks and time intervals in any order so the tasks end at 1:55.
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Award points for specific answers as shown below (for a total of 0–3 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly determines how long it took Zack to sweep the garage. (1 point) 
Correctly uses numbers and words to explain how the answer was found. (1 point)

	Start with the amount that is given in the problem, which is 45 minutes. Then use the clues to figure out the time it took to take out the trash and sweep the garage.

	1
	Correctly plots and labels tasks on the number line.
 
	First, figure out how many minutes each tick mark on the number line represents. Keep in mind that the first task was started at 12:50.


Feedback for completely correct answer:

You used number operations and reasoning to determine time intervals and represented them correctly on a number line.
4. Allie worked on sorting the recyclable materials in the garage. The recycling center will give Allie’s uncle a small amount of money based upon the mass of the materials. Allie used her uncle’s balance to find the mass of each kind of material. She made this list to keep track of the mass.
 
paper: 20 kg

glass bottles: 14 kg

wood pieces: 29 kg
plastic bottles: 8 kg
(a) Allie needs to carry each kind of material to her uncle’s truck. She is able to carry a maximum of 6 kilograms in one trip to the truck. She wants to carry only one kind of material for each trip.

· What is the fewest number of trips Allie needs to make to carry all the materials to her uncle’s truck?

· Explain how you found your answer.

(b) What is the total mass, in grams, of the recyclable materials that Allie will carry to the truck? Explain how you found your answer.

 Problem 4 (4 points)        
Model Answer

(a) To find the number of trips for each kind of material, I divided the number of kilograms by 6 because Allie will only carry up to 6 kilograms on each trip. If there was a remainder, then I knew to add a trip for the extra bit of materials. 

Paper: 20 ÷ 6 = 3 r 2, so she made 4 trips

Wood: 29 ÷ 6 = 4 r 5, so she made 5 trips

Glass bottles: 14 ÷ 6 = 2 r 2, so she made 3 trips

Plastic bottles; 8 ÷ 6 = 1 r 2, so she made 2 trips
In all, the fewest number of trips Allie would make would be 14 trips to the truck.
(b) First I added up the number of kilograms of the recyclable materials (20 + 29 + 14 + 8 = 71. That is 71 kilograms. There are 1,000 grams in a kilogram, so I multiplied 71 × 1,000 = 71,000. There are 71,000 grams of recyclable materials.
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 number of trips Allie will make to carry all the materials to the truck. (1 point) 
Correctly explains how the answer was found. (1 point)

	Think about what you will do with the remainder when you divide the number of kilograms by 6. For example, 20 ÷ 6 = 3 r2, so Allie would need to make 4 trips to carry all the paper to the truck.

	2
	Correctly calculates the total mass of the materials in grams. (1 point) 
Correctly explains how the answer was found. (1 point)

	Remember to convert the total number of kilograms of recyclable materials to grams. There are 1,000 grams in 1 kilogram.


Feedback for completely correct answer:

You used what you know about measurement and number operations to solve multistep problems that involve finding the mass of materials.
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