
Using algebra to look at properties of number
These questions are all related to the notation you discover in 1a) – so check this first 
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Prove the divisibility test for 9.   i.e if  the sum of the digits of a 4 digit number are divisible by 9 then the number is divisible by 9.
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a, b, c represent the three digits, in that order, of
the 3-digit number n.

(@) Express ninterms of a, band c.
(b) Show that if a + b + cis divisible by 9, then n
is also divisible by 9.

How many two digit numbers N have the property
that the sum of Nand the number formed by
reversing the digits of Nis a square?

This problem was set by the United Kingdom Mathematics Trust for the Senior Team
Mathematics Challenge. Other questions from the challenge are available

http:/www.furthermaths.org.uk/stmchallengepast.php
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There are certain pairs of 2-digit numbers that yield
the same product even when the digits of the
numbers are reversed. For example, 12 x 42 = 504 if
we reverse the digits of each of the two numbers
we get

21 x 24 = 504.

(a) Show that 12 and 63 also have this property.

(b) Let p and q be a pair of 2-digit numbers with
such property. If aand b are the digits of pin
that order, and c and d the digits of g in that
order, show that ac = bd.

(c) Find all pairs of 2-digit numbers with such
property.
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