Diophantine equation (HKMO Classified Questions by topics)
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One of the positive integral solutions of the equation 19x + 88y = 1988 is given
by (100, 1). Find another positive integral solution.
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There are N pupils in a class.

When they are divided into groups of 4, 1 pupil is left behind.
When they are divided into groups of 5, 3 pupils are left behind.
When they are divided into groups of 7, 3 pupils are left behind.
Find the least value of N.
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3’ 2 and < are three proper fractions in their simplest form, where a, b and
c are positive integers. If ¢ is added to the numerator of each fraction, then the
sum of the fractions formed will be equal to 6. Find the value ofa+ b + c.
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One of the solutions of the equation 32x + 59y = 3529 in positive integers is given
by (x, y) = (100, 1). It is known that there is exactly one more pair of positive
integers (a, b) (a # 100 and b # 1) such that 32a + 59b = 3259.

Find the value of a .
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Chicken eggs cost $0.50 each, duck eggs cost $0.60 each and goose eggs cost
$0.90 each. A man sold x chicken eggs, y duck eggs, z goose eggs and received
$60. If x, y, z are all positive numbers with x + y + z = 100 and two of the values
X, y, z are equal, find the value of x and y .
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When a positive integer N is divided by 4, 7, 9, the remainders are 3, 2, 2 respectively.
Find the least value of V.
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x, y are positive integers and 3x + 5y = 123. Find the least value of |x — ]| .
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The number of ways to pay a sum of $17 by using $1 coins, $2 coins and $5 coins is
n. Find the value of n. (Assume that all types of coins must be used each time.)
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A set of 110 stamps of the denominations of $0.1, $3, $5 worth $100 in total. Find
the number of $3 stamps in the set of stamps.
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When a sum of $7020, in the form of ten-dollar notes, is divided equally among x
persons, $650 remains. When this sum $650 is changed to five-dollar coins and then
divided equally among the x persons, $195 remains.

Find the value of x .
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A positive integer d when divided by 7 will have 1 as its remainder; when divided by
5 will have 2 as its remainder and when divided by 3 will have 2 as its remainder.
Find the least possible value of d .
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Let x be a positive integer. If %(%[%(x — 1)— lj - lj is divisible by 3,

find the least possible value of x .
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If a is a positive multiple of 5, which gives remainder 1 when divided by 3,

find the smallest possible value of a .
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Mr. Lee has 23 + b sweets. If he divides them equally among 10 persons, 5 sweets
will be remained. If he divides them equally among 7 persons, 3 more sweets are
needed. Find the minimum value of b .
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If the line 5x + 2y — 100 = 0 has d points whose x and y coordinates are both
positive integers, find the value of d .
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Given that n and b are integers satisfying the equation 297 +42b=1.

If 5 < b <10, find the value b .
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Given that integers x and y satisfying the equation 3x + 5y =1.

If S=x—yand §> 2007, find the least possible value of S'.
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Let x be the number of candies satisfies the inequalities 120 <x < 150. 2 candies will
be remained if they are divided into groups of 5 candies each; 5 candies will be
remained if they are divided into groups of 6 candies each. Find the value of x .
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The total number of students in a school is a multiple of 7 and not less than 1000.
Given that the same remainder 1 will be obtained when the number of students is
divided by 3, 4 and 5. Let g be the least of the possible numbers of students in the
school, find the value of ¢ .
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If1+2+3+ .-+ kisaperfect square N,
where N <250 000, find the largest possible value of V.
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B is the minimum value of (x + 20)> + (y — 24)*> , where x and y are integers that
satisfy the equation 19x + 13y =2 . Find the value of B .
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Answers
1989 HG4 1990 HG2 1991 HG3 1991 HGS 1991 FG7.3-4
(12, 20) 73 10 41 x =060,y =20
1992 HG4 1995 HI7 1995 HG8 1996 HI5 1996 HG3
191 1 8 29 91
1996 FG10.4 1997 HG4 1997 FGS5.1 1999 FI4.2 2004 FGS .4
92 25 10 2 9
2005 FI14.2 2007 HG10 2007 FG4.1 2009 FI13.4 2024 HI11
9 2011 137 1141 41616
2024 F12.2
10
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