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Division Tricks
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Division trick for number 9
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This trick determines when a number is divisible by 9.

Example 1: Consider 9,432. We first take the sum of the digits

9+4+3+2=18.
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Then we take the sum of the digits of the sum:
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1+8=09.
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If this number is divisible by 9, then the original number is divisible by 9.
Example 2: Is the number 376 divisible by 9?

3+7+9=16
1+6=7
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This means that when you divide this number by 9 you will have a remainder of 7. Hence, the
number IS NOT divisible by 9!
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Division trick for number 3
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You can use a trick for number 9 to determine if the number is divisible by 3.
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Example 1: Is the number 124,573 divisible by 3?

AS

1+24+44+5+7+3=22
2+2=4
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Now we divide 4 by 3 and we have a remainder of 1. This means that when you divide the
original number, 124573, by 3 you will have a remainder of 1. Hence, the number 124,573 IS
NOT divisible by 3.
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Division trick for number 11
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This trick determines when a number is divisible by 11.
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Example 1: Say you want to divide 15,345 by 11.
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Trick: Start by writing a “4” above the most right digit you wish to divide by 11. So in our case, ‘
we write “+4” above the digit 5. Then, write a “—" above the second right most digit you wish
to divide by 11. So for our example, we write a “—” above the digit 4. So if we continue this ‘
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osculating process we proceed to place “+4” above the digits 3 and 1 and we put a above the
5. Finally, we have, \

 /a

NS

+ - + - +
1 5 3 4 5 |

Now, we group our “+” and “—* together, add them together, and then subtract the two. As ‘

shown below,
(543+1)—(5+4)=(9)—(9) =0

Hence, our result is 0. This indicates that our proposed number IS divisible by 11. Furthermore,
if your remainder is not O or 11, where & is any integer, then the number has a remainder when <
you divide by 11.

(
How do you calculate multiplication of 9 on your hands? §

E:ar?uplc: DxB=T2 /
/\\_,—\ For 9 x 1 yeou put down your first finger and
i count the ones left.

Hence,9 x 1 = 9.

For 9 x 2 you put down your second finger and |
Plemd aves finger ¥4 count the fingers to the left and right. On the left
Example: 9% 10=9) . .
5 there is 1 and on the right there are 8.

f\w\ Hence, 9 x 2 = 18. ‘

For 9 x 3 you repeat the steps as before. This
time you will have 2 fingers of the left of your
finger that is down and 7 to the right. |
s aver finger #10 Hence, 9 x 3 = 27. s

B finggers on the beft and 0 fingers
on the Fight = 90
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ivision Tricks

123 x 843

1234 x 8+4
12345 x 8345
123456 x 346
1234567 x 3+/
12345678 x 348
123456789 x 849
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‘Magic of symmetry
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Divisibility problems

1.

Use the trick of 3 and determine if 55550671 is divisible by 3.
Use the trick of 9 and determine if 345609 is divisible by 9.

Use the trick of 9 and determine if 3421829 is divisible by 9.
If it is not find the remainder.

Use the trick of 11 and determine if 5238167 is divisible by 11.
If 35924 is divisible by 9, compute . (Answer
If 35294 1s divisible by 3, How many values does x have?
If 32567 1s divisible by 11, compute x

If 447602 is divisible by 11, compute a + b =?

(Answer

: 6)
(Answer: 4)
0 9)
1 9)
)

(Answer

If 5a476b1 is divisible by 11, how many values does a have? (Answer: 10

Search, if there exists division tricks for 8 and 13.
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Common Core:
Division Tricks
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Objectives:

e Tolearn the math behind the divisibility tricks, e.g., some divisibility rules come from mod-
ulus of the number.

e To define more general algorithms - multiplying by fingers can be expanded to more general
algorithms and the students they can practice by counting on their fingers — for example the
finger trick for 9 is based on a theorem from number theory that states that if number is a
multiple of 9, then the sum of its digits is a multiple of nine. Discovering general algorithm
would be a challenging lesson for students.

e Motivate students to look up and learn other math tricks.

e Developing skills - become a math[l magician: for example, the student can amaze friends
and family by learning divisibility rules which provides a student with the skill to see if
something is divisible at lightning fast speed.

e To just have FUN - learning and practicing the tricks of math calculation in a fun and
engaging way enhances student learning;

Common Core Standards:

The divisibility tricks and learning finger multiplication techniques tricks fall in the context of the
following standards for mathematical practice:

1. Reason abstractly and quantitatively

2. Look for and make use of structure
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