Name: _____________________________#_____  Date: ____________  Class: ______  Table ______

In our usual arithmetic, we think of 11 + 5 as:


giving an answer of 16.  But if it is 11 AM, in 5 hours it will be 4 PM, that

is, 11 + 5 = 4???  To explain this, think of making a clock by cutting the 

number line at 0 and 12 and taping these two ends together.  By looking 

at the clock, we can think of 11 + 5 as:



[image: image1.wmf]
giving an answer of 4.  To be clear, since 11 + 5  = 16 on a number line, 

we write the following to clarify that we are working with a 12-clock:

11 + 5 ( 4 (mod 12)

which is read: “eleven plus five is congruent to four modulo twelve.”

Compute in 12-clock arithmetic:                                 

1.  7 + 6 ( _____ (mod 12)

11.  3 – 3 ( _____ (mod 12)

2.  11 + 7 ( _____ (mod 12)
12.  2 – 7 ( _____ (mod 12)

3.  3 + 6 ( _____ (mod 12)

13.  6 – 12 ( _____ (mod 12)

4.  5 + 12 ( _____ (mod 12)
14.  5 – 14 ( _____ (mod 12)

5.  7 + 13 ( _____ (mod 12)
15.  8 – 10 ( _____ (mod 12)

6.  12 + 9 ( _____ (mod 12)
16.  9 + 9 + 9 ( _____ (mod 12)

7.  1 + 8 ( _____ (mod 12)

17.  7 + 7 + 7 + 7 ( _____ (mod 12)

8.  9 + 14 ( _____ (mod 12) 
18.  10+10+10+10+10 ( ____ (mod 12)

9.  8 + 4 ( _____ (mod 12)

19.  6 • 5 ( _____ (mod 12)

10. 2 + 22 ( _____ (mod 12)
20.  4 + 6 • 5 ( _____ (mod 12)

21. In March, Robert signs a 40-month lease on a new Maserati.  In what month does Robert’s lease expire?  

22. Also in March, Thomas’s 40-month lease expired on his Ferrari.  In what month was Thomas’s lease signed?  

23. Jenny has 233 eggs and Daniel has 481 eggs.  They each put their eggs in cartons which hold 12 eggs each.  After they have each filled as many complete cartons as they can, Nicole collects Jenny’s and Daniel’s leftover eggs and begins to fill a new carton.  How many more eggs would Nicole need to complete her carton?

All the integers can be placed into 12 columns as shown in the following table:


	-24
	-23
	-22
	-21
	-20
	-19
	-18
	-17
	-16
	-15
	-14
	-13

	-12
	-11
	-10
	-9
	-8
	-7
	-6
	-5
	-4
	-3
	-2
	-1

	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23

	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35

	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47

	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59


Two numbers in the same column are said to be congruent modulo 12.  For example, 10 and 58 are congruent modulo 12 because they are in the same column: 10 ( 58 (mod 12).  Likewise, -19 and 41 are in the same column, so -19 ( 41 (mod 12).  On the other hand, 27 and 40 are not congruent modulo 12 because 27 and 40 are in different columns.  If we extended our table down one row we would see that 37 and 61 are congruent modulo 12.

24. Fill in the blank with a number from 0 to 11.  

Example: 17 ( __5__ (mod 12) because 17 and 5 are in the same column.
37 ( _____ (mod 12)

65 ( _____ (mod 12)

-29 ( _____ (mod 12)

73 ( _____ (mod 12)

100 ( _____ (mod 12)

-48 ( _____ (mod 12)

25. Give an example of a composite, two-digit number that is congruent to 5 modulo 12.  

Hint: Composite means not prime.

mod 12


1. _______


2. _______


3. _______


4. _______


5. _______


6. _______


7. _______


8. _______


9. _______


10. _______


11. _______


12. _______


13. _______


14. _______


15. _______


16. _______


17. _______


18. _______


19. _______


20. _______


21. ______________


22. ______________


23. _______


24: 37 _______


      65 _______


     -29 _______


      73 _______


    100 _______


     -48 _______


25. _______





         0                     5                     10                   15                     20





Note that the top number of the clock is zero (not 12); this is a convention.








