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Exploring Number Patterns to Discover Common Factors
Answer Key

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Gong
	|
	|
	█
	|
	|
	█
	|
	|
	█
	|
	|
	█
	|
	|
	█

	Lyre
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|

	Horn
	|
	|
	|
	█
	|
	|
	|
	█
	|
	|
	|
	█
	|
	|
	|


1. The gong plays on every third beat, the lyre plays on every second beat, and the horn plays on every fourth beat.

3a. The gong and the lyre play together for the first time on the 6th beat. Students may also refer to the table and circle where the gong and lyre play at the same time.

3b. The lyre and horn play together for the first time on the 4th beat. Students may also refer to the table and circle where the lyre and horn play at the same time.

3c. The first time that all three instruments play together for the first time is on the 12th beat. Students may also refer to the table and circle where all three instruments play at the same time.

4. Answers will vary but students should say something about how the multiples of a number is that number times each of the natural numbers. So, for example, the multiples of 2 are 2 (=2 * 1), 4 (=2 * 2), 6 (=2 * 3), 8, 10, 12, … They should recognize that a common multiple of two or more numbers must be a number which is divisible by each of those numbers, or that it is a multiple that is a multiple of each of two (or more) numbers, and that the two or more numbers share that multiple, or have that multiple “in common.” 

So the multiples of 3 are 3, 6, 9, 12, 15, … so the common multiples for 2 and 3 are 6, 12, 18, 24, etc. They may draw visual diagrams to show this. 


Exploring Number Patterns to Discover Common Factors
5. Finally, the least common multiple must be the multiple of two numbers that “appears first” or is the smallest one.  Note to teachers:  Please try to make sure that the students understand the term as the least or smallest common multiple, not the “least-common” multiple.

6. See the solution for number 1 above.

7. Answers will vary as will descriptions. However, students should eventually recognize something about how the gong and lyre play together every 6th beat. One justification might be that they play on all even multiples of three (because the lyre plays only on even beats and the gong plays on every third beat), or on the multiples of 3. A visual representation would be to continue the pattern and see that the pattern continues and they play together on every 6th beat. The lyre and horn meanwhile play on every 4th beat. 

8. All three instruments play on the 12th beat. Students may continue the pattern to justify their answer or say that 12 is the least common multiple of 2, 3, and 4.

Practice Problems

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22

	Gong
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█
	|
	█

	Lyre
	|
	|
	|
	█
	|
	|
	|
	█
	|
	|
	|
	█
	|
	|
	|
	█
	|
	|
	|
	█
	|
	|

	Horn
	|
	|
	|
	|
	█
	|
	|
	|
	|
	█
	|
	|
	|
	|
	█
	|
	|
	|
	|
	█
	|
	|


1. See above.

2. The gong plays on every 2nd beat, the lyre plays on every 4th beat, and the horn plays on every 5th beat. So the gong and lyre play on the common multiples of 2 and 4, or every 4th beat. The lyre and horn play on the common multiples of 4 and 5 or every 20th beat.

3. All three instruments play together on the common multiples of 2, 4, and 5 or on every 20th beat.
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Assessment A

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Gong
	4
	
	
	
	x
	
	
	
	x
	
	
	
	x
	
	
	
	x
	
	
	
	x
	

	Lyre
	6
	
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	

	Horn
	8
	
	
	
	
	
	
	
	x
	
	
	
	
	
	
	
	x
	
	
	
	
	


1. They will each play at the same time on the 24th beat if we complete the table above to 24. Also, note that 24 is the least common multiple of 4, 6, and 8.

4:  4, 8, 12, 16, 20, 24, 28, 30

6:  6, 12, 18, 24, 30, 35, 42, 48

8:  8, 16, 24, 32, 40, 48, 56, 64

Assessment B

1.

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Gong
	3
	
	
	x
	
	
	x
	
	
	x
	
	
	x
	
	
	x
	
	
	x
	
	
	x

	Lyre
	2
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	

	Horn
	5
	
	
	
	
	x
	
	
	
	
	x
	
	
	
	
	x
	
	
	
	
	x
	


If students continue the table above then they will see that the gong, lyre, and horn play together on the 30th beat. They can also note that 30 is the least common multiple of 3, 2, and 5

3:  3, 6, 9, 12, 15, 18, 21, 24, 27, 30, 33, 36, 39, 42, 45

2:  2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 30, 32, 34

5:  5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75
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2. Student representations will vary.  In this one, the previous tabular representation used for beats is used.  The number in the second column indicates how often (which “beat” of the doughnut machine) a chocolate doughnut in made.
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	Machine 1
	3
	
	
	x
	
	
	x
	
	
	x
	
	
	x
	
	
	x
	
	
	x
	
	
	x

	Machine 2
	2
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	
	x
	

	Machine 3
	9
	
	
	
	
	
	
	
	
	x
	
	
	
	
	
	
	
	
	x
	
	
	


The least common multiple of 3, 2, and 9 is 18.  If the machines make doughnuts at the same pace, all three machines will make a chocolate doughnut at the same time on doughnut 18.
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