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Activity #35 – Tests for Divisibility
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	California State Content Standard – Number Sense – Grade Three
2.0  Students calculate and solve problems involving addition, subtraction, multiplication, and division: 

2.5 Solve division problems in which a multi-digit number is evenly divided by a one-digit number (135 ÷ 5 = __).



Notation

Let a and b be whole numbers with b ( 0. If b divides a, write b | a. If b does not divide a, write             .

Divisibility by 2 and 5

Let n be a natural number. Then n is divisible by 2 if, and only if, its units digit is 0, 2, 4, 6, 8. Similarly, n is
divisible by 5 if, and only if, its units digit is 0 or 5.

Divisibility by 10

Let n be a natural number. Then n is divisible by 10 if, and only if, 2 and 5 divide n; that is, if, and only if,
the units digit of n is zero.

Divisibility by 3 and 9

A natural number is divisible by 3, if and only if, the sum of its digits is divisible by 3. Similarly, a natural
number is divisible by 9 if, and only if, the sum of the digits is divisible by 9.

Divisibility by 11

A natural number is divisible by 11, if and only if, the difference of the sums of the digits in the even and
odd positions in the number is divisible by 11. (Note: 0 is divisible by 11).

Divisibility by 4 and 8 and other powers of 2
Let n be a natural number. Then 4|n if, and only if, 4 divides the number named by the last two digits of n.
Similarly, 8|n if, and only if, 8 divides the number named by the last three digits of n. In general, 2r|n if, and
only if, 2r divides the number named by the last r digits of n.

Divisibility by 6

A natural number is divisible by 6, if and only if, the rule of divisibility by 3 is valid and if the natural
number is even. (Use this trick of using multiple rules by finding the factors that are relatively prime for other natural numbers not listed above. For instance, for 18 use the rules for 2 and 9. However, do not use 3 and 6, because 3 and 6 are not relatively prime, since 3 is already a factor of 6).


(  Exercises:

1)   Decide whether the following are true or false. Use the rules from above.

a)
3|1583

b)
4|433518

c)
6|102030405060708

d)
8|1070124096

e)
9|220050607080900

f)
11|4532352

g)
68|0

h)
0|68

i)
55|5635

j)
3|987654321

k)
33|2079
l)
60|543200

2)   Determine d so that 2,765,301,2d3 is divisible by 11.
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