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[ yd{00]:] This is a fun little problem from the United Kingdom Mathematics Trust
(UKMT) Senior Math Challenge of 2008.
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“What is the remainder when the 2008-digit number 222 ... 22 is
divided by 97

(Hint: See The Barrel of Beer)

Solution

In the solution to the Barrel of Beer problem we introduced the idea of the digital root and
modular arithmetic with the mod 9 function ((x)y). The essence of the digital root idea is to convert a
decimal number into its sum of digits. So

(222 ...22)9=((2)9 + Q)9+ (2)g + ... +(2)9+ (2)9)9
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2008

= (2008:(2)9)9 = ((2008)9:(2)9)g = ((10)9(2)9)o = 1-2
=
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