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Extended Problems: Real-World Application
Whole Number Division 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.
Alec and Chloe help set up the games for Fun and Games Day at the park.

1. There are 20 children signed up for both the basketball toss and for the checkers games. 
(a) Alec wants to put the 20 children into 4 equal teams for the basketball toss. 
            How many children will be on each team for the basketball toss?  
· Write a number sentence to represent the problem and use a letter to show the unknown number.
· Make a sketch to represent the problem and solution and use words to state the answer.
(b) Chloe will set up the checkers games for the 20 children.  
      How many checkers games will Chloe set up, with 2 children playing each game? 
· Use words and numbers to explain how to use repeated subtraction to solve the problem.

· Write the answer to the problem.
Problem 1 (5 points)
Model Answer

(a) 20 ÷ 4 = n   or 4 × n = 20
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  There will be 5 children on each of the 4 teams.

(b) To use repeated subtraction to solve the problem, I would start with 20 and subtract 2 to get 18. Then I would subtract 2 from 18 to get 16. I would keep doing this until I got 0 for the quotient. Then I would count up the number of times I subtracted 2, and that is my answer. I counted 10 times that I subtracted 2. 
20 – 2 = 18   18 – 2 = 16  16 – 2 = 14   14 – 2 = 12   12 – 2 = 10    10 – 2 = 8     8 – 2 = 6     6 – 4 = 4     4 – 2 = 2     2 – 2 = 0
There will be 10 groups of 2 children for the checkers games.
Award points for specific answers as shown below (for a total of 0–5 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	3
	Correctly writes a number sentence to represent the problem using a letter for the unknown value. (1 point) Creates a sketch to correctly represent the problem and solution. (1 point) Correctly states the quotient. (1 point)

	Use objects such as counters to help you model the problem. Count out 20 counters and draw 4 circles. Put the same number of counters into each of the 4 circles. Count the number in each circle. That is the number of children on each of the 4 teams.

	2
	Correctly uses words and numbers to explain the use of repeated subtraction to solve the problem. (1 point) Correctly states the solution. (1 point)

	Use objects to act out the problem. Put out 20 counters in a circle. Take away groups of 2 counters. Continue to take out groups of 2 until you have no counters left in the circle. Count up the groups of 2. That is the number of checker games with 2 people playing each game.


Feedback for completely correct answer:

You used what you know about division to represent and solve problems that involve the sharing model and the subtraction model of division.
2. Chloe sets up an array of 24 bowling pins in 4 equal rows for the Lawn Bowling game. 
(a) How many bowling pins are in each row in the array? 
· Write a multiplication and division sentence that could represent the problem. Use the letter b to represent the unknown number. 
· Make a sketch to represent the problem and then state the answer.
(b) Chloe adds 3 more bowling pins to each row in the array to make the game harder. How many bowling pins are in the whole array now? Use words and numbers to explain how you solved the problem.  

Problem 2 (5 points)
Model Answer

(a) The student should write any two of these number multiplication sentences: 4 × b = 24 or b × 4 = 24 and any two of these division sentences: 24 ÷ 4 = b, 24 ÷ b = 4.  There are 6 bowling pins in each row in the array.
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(b) Sample answer: If 3 more bowling pins were added to each row, that is 6 + 3 = 9. Therefore, there are 9 pins in each row. There are 4 rows, so 9 × 4 = 36. There would be a total of 36 bowling pins in the array.

Sample answer: If 3 more pins are added to each of the 4 rows, that makes a smaller array (4 × 3 = 12). I could add the smaller array to the larger array (4 × 6 = 24). Then I could add the two products together, 12 + 24 = 36. There would be 36 bowling pins in the bigger array. 
Award points for specific answers as shown below (for a total of 0–5 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	3
	Correctly writes two number sentences to represent the problem using a letter for the unknown. (0.5 point for each correct answer) Correctly creates a sketch to represent the problem. (1 point) Correctly states the answer. (1 point) 

	Think of a multiplication fact that can help you represent and solve the problem. If 24 is the product and 4 is one of the factors, you need to find the other factor. You could write 4 × b = 24. This will give you the number of bowling pins in each row in the array.

	2
	Correctly determines the total number of bowling pins in the array. (1 point) Correctly and clearly explains a strategy to solve the problem. (1 point)
	You can use your sketch from part (a) to help you solve the problem. If you add 3 objects to your sketch in the first row, that is 6 + 3 = 9. That makes 9 objects in each row. Then you would have 4 rows of 9 objects.


Feedback for completely correct answer:

You used what you know about how multiplication and division are related to represent and solve problems.
3. Alec sets up more teams for the game day. He writes down the information he has on a chart. 
	Game
	Total number of game players
	Number of teams
	Number of players on each team

	Battleball 
	15
	3
	

	Flag capture
	24
	
	4

	Sack game
	
	7
	2

	Paintball 
	30
	
	6


(a) Some numbers are missing in Alec’s chart. 
· Complete the chart. 
· Write a division number sentence to represent the total number of players, the number of teams, and number of players on the team for each game. Use the letter n to represent the missing number in each sentence.

(b) Use the information on the chart to complete the horizontal bar graph that shows the number of teams for each game.
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(c) Last year, a total of 15 teams played Battleball, Flag Capture, the Sack Game, and Paintball. How many more or fewer teams played these games this year than last year? Show your work.
Problem 3 (6 points)
Model Answer
(a)

	Game
	Total number of game players
	Number of teams
	Number of players on each team

	Battleball 
	15
	3
	5

	Flag capture
	24
	6
	4

	Sack game
	14
	7
	2

	Paintball 
	30
	5
	6


15 ÷ 3 = n  

24 ÷ n = 4  

n ÷ 7 = 2  

30 ÷ n = 6

(b)
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(c) There were 6 more teams this year than last year that played these games. This year’s teams: 3 + 6 + 7 + 5 = 21 teams. Last year’s teams: 15 teams  21 – 15 = 6.
Award points for specific answers as shown below (for a total of 0–6 points). 

	Points
	Concept Addressed
	Feedback for Student Answers

	3
	Correctly completes the chart. (1 point) Correctly writes a division number sentence using a letter to represent the missing value. (2 points if all sentences are correct, 1 point if 3  sentences are correct) 

	The first number in each row on the chart is the total number of players, or the dividend in the number sentence. The other two numbers in the row are the divisor and the quotient in the division number sentence.

	1
	Correctly represents the number of teams for each game on the bar graph.

	Check the chart again to see if you graphed the number of teams for each type of game.

	2
	Correctly compares the number of teams that played the games this year with the number that played last year. (1 point) Correctly shows work. (1 point)
	Check to see if you added the correct number shown on the graph for the teams who played each game. 


Feedback for completely correct answer:

You used what you know about division to find missing values in a division problem. You correctly represented data from a chart on a horizontal bar graph. You correctly solved a comparison problem using data from the graph.
4.  Chloe and Alec helped create some questions for the Brain Games. Teams get prizes by correctly solving brain puzzles.
(a) Chloe wrote this question for a team to solve.

· What are the 3 numbers that solve Brain Puzzle #1?

· Write a number sentence to show the product and to show the sum.

(b) Alex wrote this question for a team to solve.


· What are all the numbers that solve Alec’s Brain Puzzle #2? 

· Write a number sentence to show each product that can be found by multiplying the numbers.

Problem 4 (4 points)
Model Answer
(a) The numbers are 1, 2, and 4.  (1 × 2 × 4 = 8 and 1 + 2 + 4 = 7)
(b) 5 × 6 = 30, 6 × 7 = 42, 7 × 8 = 56, and 8 × 9 = 72

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

	Points
	Concept Addressed
	Feedback for Student Answers

	2
	Correctly solves the puzzle. (1 point) Correctly writes number sentences for each part of the puzzle. (1 point)
	Since 3 numbers multiplied together must equal 8, one of the three factors, could be 1.

	2
	Correctly finds the 4 factor pairs to solve the puzzle. (2 points; give 1 point for three correct factor pairs)
Do not deduct points if students include 4 × 5 = 20 and 9 × 10 = 90.
	First think of pairs of factors that have a difference of 1. For example, the factors 5 and 6 have a difference of 1. Then multiply to see if the product is between 20 and 90.


Feedback for completely correct answer:

You used what you know about number operations to solve number puzzles.
Brain Puzzle #1





The product of 3 numbers is 8 and their sum is 7.





What are the 3 numbers?





Brain Puzzle #2





What are all the factor pairs that have products between 20 and 90 and have a difference of 1? 
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