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Extended Problems: Real-World Application
Whole Number Multiplication Sense 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.
1. Ben describes 3 different ways he could organize his collection of dimes: 
· 6 stacks of 6 dimes
· an array of 4 rows of 9 dimes
· 3 groups of 12 dimes
(a) How any dimes are in Ben’s coin collection? 

(b) Use a drawing to show each of the 3 different ways that Ben describes for organizing his dimes in equal groups, rows, or stacks. Write a number sentence to represent the factors and product for each way.
(c) Use a drawing to show another way Ben could organize his dimes into equal groups, rows, or stacks. Write a number sentence to show the factors and product.
Problem 1 (5 points)
Model Answer

(a) There are 36 dimes in Ben’s collection. 
(b) 6 stacks of 6 dimes:
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4 rows of 9 dimes:
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       3 groups of 12 dimes: 
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(c) Draw an array, equal groups, an area model, or skips on a number line to show any of one of these number sentences: 9 × 4 = 36, 2 × 18 = 36, 18 × 2 = 36, or 12 × 3 = 36.
Award points for specific answers as shown below (for a total of 0–5 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	1
	Correctly states the total number of dimes in the problem.
	Review these multiplication facts: 6 × 6 = 36, 
4 × 9 = 36 and 3 × 12 = 36.

	3
	Correctly creates a drawing and number sentence to show 36 in equal groups. (1 point for each correct drawing and number sentence) 
	Go back to check if each drawing has a number sentence. Be sure that each drawing shows the equal groups that Ben describes to equal the product of 36.

	1
	Correctly creates a drawing and number sentence to show another way to arrange 36 into equal groups. 

	You could also group the dimes in 9 groups of 4, 2 groups of 18, 12 groups of 3, or 18 groups of 2 dimes.


Feedback for completely correct answer:

You used what you know about how multiplication works to find ways to represent multiplication facts that equal the product 36.
2. Ben has some nickels in his coin collection. He arranges them into 3 stacks with 6 nickels in each stack. Chloe has some nickels in her coin collection. She arranges them into 6 stacks with 3 nickels in each stack. 

Ben counts the nickels in 1 of Chloe’s stacks and counts the number of stacks. Without counting all of Chloe’s nickels, Ben correctly says he and Chloe both have the same number of nickels.

(a) Explain how Ben knows this without counting the nickels.
(b) Write 2 other number sentences that show different ways Ben could stack his 18 nickels in equal groups.
(c) Ben writes the expression 9 × 0 = [] on his paper. Describe how Ben could use a drawing to represent and solve the problem. 

Problem 2 (4 points)
Model Answer

(a) Ben knows that he can switch the factors in a multiplication problem and get the same product.
(b) 2 × 9 = 18, 9 × 2 = 18
(c) Ben could draw 9 empty circles and not draw anything in the circles to show that 9 × 0 = 0.
Award points for specific answers as shown below (for a total of 0–4 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	1
	Clearly explains that switching the order of factors results in the same product. (1 point)

	When doing multiplication, you can switch the order and still get the same product. Both 6 × 3 and 3 × 6 equal 18.

	2
	Correctly writes two different number sentences with factors that equal the product of 18. (1 point for each correct number sentence)

	The product 18 is an even number, so what number times 2 can you multiply to get 18?

	1
	Clearly explains how to represent and solve the problem.
	If you drew 9 circles with nothing in them, you would show 9 × 0 = 0.


Feedback for completely correct answer:

You used what you know about how multiplication works to solve a problem. You explained why another student’s reasoning was correct.
3. Tamara organized her coins and recorded the number of stacks and coins in each stack.
	Type of coin
	Number of stacks
	Number of coins in stack

	Quarters
	3
	5

	Dimes
	3
	6

	Nickels
	4
	3

	Pennies
	4
	6


(a) Complete the bar graph to show the total number of coins Tamara has for each type of coin in her collection. Explain how you knew which numbers of coins to show on the graph.
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(b) What is the total number of coins in Tamara’s collection? Use numbers and words to explain how you got your answer.
(c) How many more coins would Tamara need to have a total of 100 coins in her collection? Explain how you found your answer.
Problem 3 (7 points)
Model Answer
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To find the total for each kind of coin, I multiplied the number of stacks times the number of coins shown on the chart. Quarters - 3 × 5 = 15, Dimes - 3 × 6 = 18,  Nickels - 4 × 3 = 12, Pennies - 4 × 6 = 24.
(a) There are 69 coins in Tamara’s collection. I added the total amounts for each type of coin that were shown on the graph. 15 + 18 +12 + 24 = 69.
(b) Tamara needs 31 more coins. I added the total number of coins for each type of coin: 12 + 19 + 15 + 24 = 69. I subtracted 69 from 100 to find out how many more coins she needs.

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

	Points
	Concept Addressed
	Feedback for Student Answers

	3
	Correctly represents the total number of each type of coin. (2 points if total number is correct for all 4 types of coins or 1 point if total number is correct for 3 types of coins) Clearly explains how to find the total number of each type of coin. (1point)

	Go back to check your calculations for multiplying the number of stacks by the number in each stack for each type of coin. Are the products shown correctly on the graph?



	2
	Correctly states the total number of coins in the collection. (1 point) Clearly uses numbers and words to show how to find the answer. (1 point)

	Recheck your calculation to add together the total number of each kind of coin shown on the graph.

	2
	Correctly states the additional number of coins needed to have a total of 100 coins in the collection. (1 point) Clearly explains how to find the answer. (1 point)
	Recheck your calculation for subtracting the total number of coins in Tamara’s collection from 100.


Feedback for completely correct answer:

You used multiplication to find the total number for each coin and correctly graphed the data. You solved a problem and clearly explained how you found the solution.
4. Ben’s older brother says he will give Ben 2 quarters, 1 dime, 3 nickels, and 8 pennies from his collection of older American coins or Ben can have 1 quarter, 4 dimes, 5 nickels, and 6 pennies from his collection of new American coins.
(a) Ben wants to have the collection that is worth the most money. Which collection should he choose?

(b) Explain how you found your answer.

Problem 4 (4 points)
Model Answer

(a) Ben should choose the new American coin collection. 

(b) I found out how much the old American coins are worth by adding up 2 quarters (50¢), 1 dime (10¢), 3 nickels (15¢), and 8 pennies: 50 + 10 + 15 + 8 = 83. The old American coins equal 83¢.Then I found out how much the new American coins are worth. I added 1 quarter (25¢), 4 dimes (40¢), 5 nickels (25¢) and 6 pennies: 25 + 40 + 25 + 6 = 96. The new American coins are worth 96¢, which is more money. 

Award points for specific answers as shown below (for a total of 0–4 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	1
	Correctly states that Ben should choose the new American coins.

	Go back and recalculate the totals for each type of American coin and find the sum. Do the same for the new American coins. 

	3
	Correctly calculates the value of the two collections. (1 point for the correct value of each collection) Clearly explains how the solution is found. (1 point)
	Go back and recalculate the totals for each type of American coin and find the sum. Do the same for the new American coins.


Feedback for completely correct answer:

You solved word problems involving quarters, dimes, and nickels using $ and ¢ correctly. You clearly explained how you found your answers.
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