	Pre-lesson Worksheet 2

Number Theory	

Divisibility Rules  
How do we know whether the number  2718594235  is divisible by 3 [可被3整除] ?
Or is it divisible by 11?  In the worksheet, we will look for a few rules.

Rule 1       n  is divisible by  3  if the sum of digits of  n  is divisible by  3 .
Example	n = 756. 
The sum of digits is  7 + 5 + 6 = 18  , which is divisible by 3. 

Hence,  756  is  divisible by 3.        	       [  ]
Example	n = 2156. 
The sum of digits is  2 + 1 + 5 + 6 = 14  , which is NOT divisible by 3.  

Hence,  2156  is  NOT  divisible by 3.      [  ]


Ex1:  	Check whether the following number is divisible by 3 using Rule 1.  
       			124473	( Yes / No )		2718234     ( Yes  / No )			

Rule 2       n  is divisible by  9  if the sum of digits of  n  is divisible by  9 .
Example	n = 812673. 
The sum of digits   8 + 1 + 2 +      +       +         =         , which  ( is / is not )  divisible by 9.      
Hence  812673   ( is / is not )  divisible by 9 .
Example	n = 23156. 
The sum of digits is  2 +     +     +     +      =        , which  ( is / is not )  divisible by 9.  
Hence  23156  ( is / is not )  divisible by 9.


Ex2:  	Check whether the following number is divisible by 9 using Rule 2.  
       			1781253	( Yes / No )		5412687     ( Yes  / No )	


Rule 3       n  is divisible by  11  if the alternating sum of digits of  n  is divisible by  11 .
Example	n = 2739 .
The alternating sum of digits of  n  is  2  7 + 3  9 = ______ , 
which ( is / is not ) divisible by  11 . Hence  2739  ( is / is not ) divisible by  11 .
Example	n = 1426859 .
The alternating sum of digits of  n  is  1  4 + 2  6 + 8 – 5 + 9  = ______ , 
which ( is / is not )  divisible by  11 . Hence  1426859  ( is / is not ) divisible by  11 .


Ex3:  	Check whether the following number is divisible by 11 using Rule 3.  
       	     	 326095	( Yes / No )		99887766554433221100   ( Yes  / No )	


After learning the rules, can you figure out the reasons behind? Try the following challenges.
Challenge 1
Why does Rule 1 work? 
We can write   756 =  7 ×           + 5 ×         + 6   
Then, 
756 =  7 × (            + 1 ) + 5 × (         + 1 ) + 6      
   	       =  7 ×           + ___  + 5 ×         + 5 + 6   
   	       =  3  (__________________________) + 7 + 5 + 6
So if  7 + 5 + 6  is divisible by 3 , the whole expression will be divisible by 3 .
	
Challenge 2 
Can you show why Rule 2 and Rule 3 work ?

Challenge 3 
How can we check whether a number is divisible by  4 ?  
Design a rule and explain your design.
Ex:  Check whether the following number is divisible by 4 using your rule.  
       	 	1256096	( Yes / No )		129571268    ( Yes  / No )	
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