Ex. 4.1A
3. (a) 2|4,201,012 because 2|2 the unit digit.
3/4,201,012 because 310 the sum of all the digits.
4]4,201,012 because 4|12 the number formed by the last two digits.
5/4,201,012 because the last digitis not 5 or 0.
64,201,012 because 2|4,201,012 but 3/4,201,012.
84,201,012 because 8/012 the number formed by the last three digits.
94,201,012 because 910 the sum of all the digits.
104,201,012 because the last digit is not zero.
114,201,012 because (2+1+1) — (44 040+ 2) =2 whichisnot
divisible by 11.

6. (a) Find the largest = such that 7 + 4 + z is divisible by 3. The answer is z = 7,

(b) Find the largest = such that 8 + 3 + x + 4 + 5 is divisible by 9. The answer is
z =T,

9. (b) "If bla then (b+ c)|(a+ ¢)." is only true sometimes. For example, 1|3 and
(L+1)|(3+1), however, 2|4 doesnotimply (2 + 1)|(4 -+ 1).

(¢) "If bla then b?|a®." is always true because if bla then there exists integer & such
that a = kb so a® = (kb)® = k®b® = (k3b)b%. Since k®b is an integer, a® is an
integer multiple of b? so b%|a®.

(d) "If bla then b|(a +b)." is always true because if b|a then there exists
integer k such that ¢ = kb, This means that (a +b) = (kb + b) = (k + 1)b, since
k -+ lisaninteger, b|(a + b).

17. Let the digits for n be ...a4azasa1ag , then
n = ... + 10000a4 + 1000as + 100ay + 10a1 + ag
= 16(... + 62ba4) + (1000a3 + 100ay + 10a; + ao )
therefore, 16|n if and only if 16 divides the number formed by the last 4 digits.



Ex.4.1B
8. (&) 12/24013 because 4{24013.
(b) 12|24036 because 4|24036 and 3|24036.

16. If 28|n then n is a multiple of 28 which is also a multiple of 14, 7, 4,2 and 1.

17. Let the digits for n be ...asasazsa;aq , then
n =,.. + 10000a4 + 1000ag + 100ay + 10a1 + ag
= 25( o +400a4 + 40a3 + 46&2) + (10&1 + CL())
therefore, 25|n if and only if 25 divides the number formed by the last 2 digits,

20. Let the n = asagaiag be a four digit number , then
n = 1000a3 + 100aqy + 10ay + ag
(999 + 1)(13 + (99 + 1)0,2 -+ (9 + 1)6&1 + ag
(999&3 + 99as + 9&1) -+ (a3 + a4+ a1 + ag )
= 9(11lag + 1lag + a1) + (as +ag + a1 +ag)
since (111ag + 1lag + aq) is an integer, 9|n if and only if (a3 + as + a1 + ag ) is
also a multiple of 9, thus 9|n if and only if 9 divides the sum of all 4 digits.



