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 is a whole number. Other ways to say this are 'a is

"on

divisible by 4", "b is a divisor of ¢", "a is a multiple of b", and "b is a factor

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

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

51346472 =15, 3116, 5036352

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

490, 0 41690

5| nif and only if n ends in either 0 or 5.

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

@ 200, s A
® el 510=15. 35 50 1690
@ 4lso, so 41680
6) ends in ) 5]14%0
© 7310, £ig8o
@ 168-20:144
-2 %0
7, w0 e

® ¢80, 5 ¢ ugo
@ a115, so a1 1480
Nioes nof-divide,
W{S " 0, so lO'léKO
M ildo =1-4+g-0=3
1% o 1f 1650,

Example: Determine which of the numbers 2 through 11 divide 13860.

Justify each of your tests.

®2[0,% 2)384

B |2+ qrdep=1¢ 31s, 0 3| 15440,

© 4|40, s 413440
B énds i 0, so 5’(3%0.
©2,3|12%40, <0 ¢]1384.
Q) R%4-20= 3%
134-2:6= 124
2-2-6<0
200, so 2340,

Divisibility Rules: Let n be a whole number.
6 |nifand only if2 |nand 3 | n.
For 7, form a new number £ by taking off the last digit of # and subtracting its

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

345-2-4=347 7IZ\| S0 7)367
25-27=2) Thus, 712654

8 | n if and only if 8 divides the last 3 digits of n.
9 | n if and only if the sum of the digits of » is divisible by 9.
10 | n if and only if n ends in 0.

For 11, we form a new number k 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 ifand only if 11 | &.

Example: Show that 11| 14857

| -4+ €-5=0
10, o nlmzs

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

@ 4 460)50 8‘ 160
@ 4115, so af 1640
N does not divide.
) ends = 0, 5o 10] 180
D 1c40 =1-£+g-0:3
113 so I 1450,

g/l’ngl 5}7J
¢, lo

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

® 1’1’%50, s $105%0

O alig, o 4] 13¢40

@ %AS in OI sb [Oll_&ﬁéo

O 13860 —=1-3+¢-6+0=0
o, s ]3840,
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