4.1 Completed Notes

4.1: Divisibility

Definition: For two whole numbersa and b, b # 0, we say b divides a,
written as b | a, if a + b 1s a whole number. Other ways to say this are 'a is

nan

divisible by »", "b is a divisor of @", "a is a multiple of ", and "b is a factor
ofa".

Divisibility Rules: Let # be a whole number.
2 | n if and only if # ends in an even number.

3 | m if and only if the sum of the digits of » is divisible by 3.
Example: Show 3 | 5352.

G+3v6+7 =15, 3lIS, 5936352

4 | n if and only if 4 divides the last 2 digits of n.
Example: Show 4 | 1880.

40, 50 4160

5 | n if and only if n ends in either O or 5.

Divisibility Rules: Let n be a whole number.
6 |nifand only if 2 |n and 3 | n.
For 7, form a new number k by taking off the last digit of » and subtracting its

double from the result. Then 7 | n if and only if 7 | £.
Example: Show that 7 | 3654.

346-2-4=357 7!Z\| 50 7]357
35-27=2) Thus, 7] 3654
8 | n if and only if 8 divides the last 3 digits of .
9 | n if and only if the sum of the digits of n is divisible by 9.
10 | n if and only if # ends in 0.
For 11, we form a new number & by adding then subtracting the digits of n. It
is important that we consider the sign of the first digit as part of this addition

and subtraction. Then 11 | n if and only if 11 | £.
Example: Show that 11 |14857

| -4+ €-5=0
1 0, s |\ll%6
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Example: Determine which of the numbers 2 through 11 divide 1680. Justify
each of your tests

2|0, so 2)1440
% l+é+|%+o:|6. 35, s0 3‘ 16%0.
@ 4lg, s0 4] 1450
@ onds in 0} $ 6,'.4%0
© Z,%lléﬁo sy 41680

@ 168-20=164
1b=2-€=0
7b, s 2[16%0

@ﬁlés@ So @]lé@o 23‘%567)
@ a1, So"\)“ég() 1217171 ©)
¢ o
dvesh#d:wde,
O erds i 0, o 1o] 1660

D10 =>1-£+g-0=3
13 so If 16%0.

Example: Determine which of the numbers 2 through 11 divide 1680. Justify
each of your tests.

& ¢ |40, 50 gl 14<0

@) 4115, so 41 1440
l\dobs thpbwde,

%0{5 " 0 $0 l(),lég()

3 so I1f 145D,
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Example: Determine which of the numbers 2 through 11 divide 13860.
Justify each of your tests.

© 2]0, %0 2\13840
O b3eqrde0=1¢ 31, 0 3550
O 4|k, s 4| 13860

B énds in D, s 5’!3%0.
§2,3]1%00, o ¢[138p.
Q) 3%4-2:0= 135
124-2-4= 124
2-2-6<0
7,0| Sy 7I|3%40.

xample: Determine which of the numbers 2 through 11 divide 13860.
Justify each of your tests.

©) ¢tesp, s 4113860
O alig, s a]13¢40

ends in 50 IO)BT%O
) 13860 —=1-3+¢-6+0=0
o, o 113840,
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