Math | Decimals: Multiplication and Division | Extended Problems: Real-World Application Answer Key


Extended Problems: Real-World Application

Decimals: Multiplication and Division 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.
Tyler and Holly help their parents with some house projects.

1. Tyler’s and Holly’s parents are putting some sod grass in their rectangular back yard. The sod grass is already grown and comes in rolls so they can lay it on the ground.
(a) Holly and Taylor do some research to see if it is cheaper for them to lay down the sod themselves or to have the garden company do the work. They made these lists to help them decide.


They decide to calculate the cost for each option by using an estimated amount of 1,000 square feet so they can quickly see which option would be the cheapest. 
· Which option is the cheapest? Use the estimated number (1,000 square feet) to calculate and compare the costs shown on the “Do it yourself” list and the costs on the “Garden company does the work” list.  
· Use words and numbers to show and explain how you found your answer.

(b) Next, Holly and Taylor carefully measured the parts of the garden and made this rough sketch to show their measurements. 

· What is the exact area of the yard that will contain the sod grass?

· Use words and numbers to explain how you found your answer. 
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(c) Tyler’s and Holly’s parents decide to do the work themselves. The sod costs 22¢ per square foot. 
· What is the actual total cost of the sod they will need?
·  Explain how you found the total cost of the sod.
Problem 1 (7 points)

Model Answer:
(a) I found that it is cheaper for the family to do the work themselves.
To find the cost if they do the work themselves, I took the price per square foot (22¢) and multiplied that by the estimated number 1,000. An easy way to multiply by 1,000 is to move the decimal point 3 place-value places to the right to get the cost of $220. Then I added $50 and $32 (for the equipment) to this amount and got $302.
To find the total cost if the garden company does the work, I multiplied 45¢ by 1,000. To multiply 45¢ by 1,000, I moved the decimal point over 3 places to the right to get $450. 
(b) To find the exact area of the yard that will contain the sod grass, I had to find the exact width of the grassy part. The width of each of the 2 corner flower beds is 2.4 feet. I added those together in my head and got 4.8 feet. The sketch shows that the width of the whole yard is 30.8 feet, so 30.8 – 4.8 = 26. The width of the grassy part is exactly 26 feet. The length of the grassy part is 40 feet. I multiplied the length times the width (40 × 26 = 1,040) and found that the area inside the flower beds is 1,040 square feet. I needed to find the areas of the pond and the sandbox (4 × 5.25 = 21 and 6.5 × 3 = 19.5). I added the areas and I got 40.5 square feet (21 + 19.5 = 40.5). I subtracted those areas from 1,040 square feet (1,040 – 40.5 = 999.50). So, the actual area that will need sod is 999.5 square feet. 
(c) The sod will cost the family $219.89. I multiplied the total area of the grassy part of the yard, which is 999.5 square feet, by 22¢ and got $219.89. 
Award points for specific answers as shown below (for a total of 0–7 points). 
	Points
	Concept Addressed
	Feedback for Student Answers

	3
	Correctly uses the estimated number to estimate the cost if the family does the work and buys the sod. (1 point) Correctly uses the estimated number to estimate the cost if the garden company provides the sod and work. (1 point) Correctly and clearly explains how the answers are found. (1 point)
	An easy way to multiply a decimal number by 1,000 is to move the decimal point 3 places to the right.

	2
	Correctly determines the exact area of the yard that will contain the sod grass. (1 point) Correctly uses words and numbers to explain how the answer was found. (1 point)

	Look at the dimensions shown on the sketch. First, you need to figure out the dimensions of the inner grassy area and subtract the areas for the pool and sandbox.

	2
	Correctly calculates the cost for the sod using the exact dimensions. (1 point) Clearly and correctly explains how the total cost was found. (1 point) 
	Look at the dimensions shown on the sketch. You need to figure out the dimensions of the inner grassy area. You also need subtract the areas for the pond and sandbox.


Feedback for completely correct answer:

You used what you know about area, place value, decimals, estimation, and decimal operations to make real-world decisions about working and spending.
2. Holly, Tyler, and their parents go shopping for some items to update their 3 bedrooms. They have exactly $325 that they can spend. The chart shows the items they put in their shopping basket. They haven’t estimated if they will have enough money to pay for items. 

	Item to buy
	Number of items needed
	Price of each item
	Estimated total cost
	Actual total cost

	curtains
	3
	$24.50
	
	

	bedspread
	3
	$45.95
	
	

	paint (1 gallon can)
	3
	$26.96
	
	

	rug for Holly’s room
	1
	$14.89
	
	

	rug for Tyler’s room
	1
	$12.99 
	
	

	rug for parents’ room
	1
	$11.29
	
	

	lamp shade
	3
	$9.99
	
	

	
	Estimated total: 
	Total: 


(a) Complete the “Estimated total cost” column on the chart. 
· Round up the price of each item to the nearest $5. 
· Write the total for the estimated items at the bottom of the column.

(b) Holly and Tyler’s family want to spend as much of the $325 as possible to get the most updated items  for  their bedrooms. 
· List the items, if any, that the family would need to remove from the cart so every bedroom  gets the same kind of updated items and so the family has enough money to buy the items. 
· Explain your reasoning for the choices of items to be removed from the cart.
(c) Complete the “Actual total cost” column on the chart for the items that remained in their cart.   
· Put an X in the column for items, if any, to show that they were removed from the cart.
· Write the total they will spend at the bottom of the column. 
(d) Find the amount of money the family has left, if any, from the $325.
Problem 2 (7 points)

Model Answer

(a) See the “Estimated total cost” column for answers.
	Item to buy
	Number of items needed
	Price of each item
	Estimated total cost
	Actual total cost

	curtains
	3
	$24.50
	$75
	$73.50

	bedspread
	3
	$39.95 
	$120
	$119.85 

	paint (1 gallon can)
	3
	$24.96
	$75
	 $74.88

	rug for Holly’s room
	1
	$14.89
	$15
	X

	rug for Tyler’s room
	1
	$12.99 
	$15
	X

	rug for parent’s room
	1
	$11.29
	$15
	X

	lamp shade
	3
	$9.99
	$30
	$29.97

	
	Estimated total: $345
	Total: $298.20


(b) The family would need to remove the 3 rugs because they total about $45 and this takes them over their $325 spending limit. If they keep the lamp shades, they would be spending less for them (about $30) and they would all get the same kind of updates for their rooms. I didn’t remove any of the other items because the family wants to get the most updates that they can from their $325.

(c) See the “Actual total cost” column on the chart.
(d) They would have $26.80 left from their $325.

Award points for specific answers as shown below (for a total of 0–7 points).

	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly rounds numbers to estimate all the prices for each kind of item on the chart. (give only 1 point for 5 or 6 correct estimates.)

	You can round up the prices in the list to the nearest $5. For example, $24.96 or $24.50 can be rounded to $25.

	2
	Correctly lists the 3 like items that made the total cost for the items more than $325. (1 point) Clearly explains why the items would be removed from the cart. (1 point)

	Keep in mind that the family wants to have the most updates as possible for their rooms. Recheck your calculations to see how much the 3 rugs cost versus how much the 3 lamp shades would cost.

	2
	Correctly writes on the chart the actual total cost for each type of item the family keeps in their cart. (1 point) Correctly writes the total cost for all the items they keep in their cart. (1 point)
	Check to see if you lined up your numbers according to place value when you added and multiplied. Also check to see that the decimal point is in the correct place in your answers.

	1
	Correctly finds the amount they would have left from their $325 after they purchase the items in the cart. 
	Check to see if you lined up your numbers according to place value when you subtracted. Also check to see that the decimal point is in the correct place in your answer.


Feedback for completely correct answer:

You used what you know about place value, decimals, estimation, and decimal operations to make real-world purchasing decisions.

3. Tyler’s father has 10 boards that are each 7.8 feet long. He plans to cut as many pieces as he can from the boards to make some siding for the porch. Each piece needs to be 2.25 feet long.

(a) What is the total length of all the boards that Tyler’s father has? Explain how you know.

(b) Each piece of wood for the porch has to be 2.25 feet long.  
· How many pieces can Tyler’s father cut from the 10 boards? 
· Use words and numbers to explain how you found your answer.

(c) Tyler takes the 10 pieces that were left from each board after his father cut the 2.25-foot-long boards. He lays them end to end on the ground.
· What is the total length of the 10 pieces? 
· Use words and numbers to explain how you found your answer.
Problem 3 (6 points)
Model Answer

(a) The total length of the 10 boards is 78 feet. To multiply 7.8 by 10, I just need to move the decimal point 1 place over to the right. I can also multiply 78 × 0.1 and I get the same answer.

             7.8 

           ×1 0

            78.0
(b) I knew that each board was 7.8 feet long. I wanted to know how many pieces (each 2.25 feet long) could be cut from each board, so I divided 7.8 by 2.25 and I got 3 and some leftover. I also knew that I could get 3 pieces out of each board because 3 × 2.25 = 6.75. I tried to get 4 boards (4 × 2.25 = 9), but I saw that the board wasn’t long enough. So, if I can get 3 pieces out of 1 board, I can get 30 pieces out of 10 boards for the porch (3 × 10 = 30).
(c) I knew that I could get 3 pieces out of each board. I multiplied 3 × 2.25 = 6.75. That means 6.75 feet of each board would be used for the porch and the rest would not. To find out how much wasn’t used, I subtracted 6.75 from 7.8 and I got 1.05 feet. I multiplied that by 10 (because there are 10 boards that will each have that much leftover) and I got 10.5 feet. So if Tyler’s father laid out the pieces leftover from each board end to end, he would have 10.5 feet of board.

Award points for specific answers as shown below (for a total of 0–6 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly multiplies a decimal by 10 to find the total length of the boards. (1 point) Clearly explains how the answer is found. (1 point)
	An easy way to multiply a decimal by 10 is to move the decimal place 1 place to the right because that decimal place is 10 times greater.

	2
	Correctly finds the number of equal-sized pieces that can be cut from each board. (1 point) Clearly and correctly explains how the answer was found.
	You can use this number sentence think about the problem: n × 2.25 = 7.8. Try multiplying by 3 and 4 to see if you get close to 7.8.

	2
	Correctly figures out the length of wood leftover for each board and for 10 boards. (1 point) Clearly explains how to find the answer. (1 point) 
	Make a drawing that shows the number of pieces that have been cut into 2.25-foot-long and the length that is leftover. You have 10 boards that each have this amount leftover.


Feedback for completely correct answer:

You applied what you know about equal measures and decimals to solve a problem you might encounter when building something in the real world.

Garden company does the work:


Sod grass plus labor to lay down the sod: 45¢ per square foot (includes the cost of the sod) 








Do it yourself:


$50 to rent a soil tiller


$32 for a tool to tap the sod into the soil


Sod grass costs 22¢ per square foot
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