Integral root (HKMO Classified Questions by topics)

1991 FG6.1-2
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A 2-digit number x has M as the units digit and N as the tens digit. Another 2-digit
number y has N as the units digit and M as the tens digit. If x > y and their sum is
equal to eleven times their differences, find the values of M and N .

1993 FG8.1-2
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Ed=B-o° ftm?z dig e

Given that the equation x> + (m + 1)x — 2 = 0 has 2 integral roots (o + 1) and
(B+1)with o <P and m #0. Let d = 3 — a.. Find the values of m and d .

1995 FI3.3

A AR x+ 6+ 8k=k(x+8)F & FHfE o K k hEh ] ECco

It is given that the equation x + 6 + 8k = k(x + 8) has positive integral solution.

Find ¢, the least value of k.
1996 HGS

Fh#a b 5z -2lx+r=0 o423 > & (EJFEJ HIE o
a

If prime numbers a, b are the roots of the quadratic equation x> —21x +¢= 0, find

the value of (9 + EJ .
a b

1996 FG7.1

FrAax?-—mx+1996=0 % Br ERILFH fadiE o

If the two distinct roots of the equation ax? — mx + 1996 = 0 are primes,

find the value of a .

1999 FG2.4

Kdid i $89—(d+3) 8- Kz T2 fd2 (@ -

Let d be an odd prime number.

If 89 — (d + 3)? is the square of an integer, find the value of d .

2001 HIo

88 skt A B R M E L $U20301 d AFE KT > T Rl F E kS Bk
Fed koo wERD LB EL SPEY P Lo Ko R P hiEo
The total cost for 88 tickets was $1293[1. Because the printing machine was not
functioning well, the first and the last digits of the 5-digit number were missing.
If the cost for each ticket is $P, where P is an integer, find the value of P .
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2001 FG3.2
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Suppose the equation x?y —x*> — 3y — 14 = 0 has only one positive integral solution

(x0, ¥0). If xo + yo = b, find the value of b .

2001 FG4.4

242 X2 —45x+m=0 5 BIF L e
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The roots of the equation x> — 45x + m = 0 are prime numbers.

Given that the sum of the squares of the roots is d, find the value of d .

2004 FG3.2
S sl p fr g % T A2 18p +30g =186 ¢
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Given that p and ¢ are prime numbers satisfying the equation 18p +30g = 186 .

If log,—P— =5 2>0, find the value of b .
3q+1
2005 FG1.2
Ki#pfrgE >4 X»—13x+R=0 9 BAF > B¢ RIF ¥

F b=p*+q* Fbig o

Let p and g be prime numbers that are the two distinct roots of the equation
x?—13x + R =0, where R is a real number. If b = p? + ¢, find the value of b .
2008 HI3

11 1

Xy 15
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©Arxo® yo s & FHY R E AR

Given that xo and yo are positive integers satisfying the equation %+% = % .

If 35<yo<50 and xp+ yo= zo, find the value of zy .

2009 HG3

£+1=1’,~1‘\ pxq sk iE e
P q

Given that p and ¢ are integers. If %+ % =1, find the maximum value of pxq .

cawp feq B F
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2010 HI4
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Given that x +y +z=3 and x* + )® + 2> = 3, where x, y, z are integers.
If x <0, find the value of y .

2010 HI5

1
¢ i oa,b,c,d ﬁﬂ%‘ﬁi’f‘}%’ilogabzg % loged=— -

Blw

*a-c=9 F b-d #iE -
Given that a, b, ¢, d are positive integers satisfying log, b :% and log. d :%_

If a — ¢ =9, find the value of b —d .

2010 FG4.1
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Fmeenig o

Let a be an integer and a = 1. Given that the equation (a — 1)x2— mx + a =0 has
two roots which are positive integers. Find the value of m .

2010 FG4.3

e ANBC i F#K ¥ A~-BfrCodt 2 FlieE 3t 1o
# A-B~C % XAlogspo5+Blogspp2=C > & A+B+C g -
Given that A, B, C are positive integers with their greatest common divisor equal

to 1. If A, B, C satisfy A logseo 5 + B l0gs00 2 = C, find the value of A + B+ C.
2010 FGS 4

L3 50 B FHom i FiEEE A(-m,0)% 8 B(0,2)chE & 77 i P(7, k)
B kG- EEE?

How many positive integers m are there for which the straight line passing through
points A(-m, 0) and B(0, 2) and also passes through the point P(7, k), where k is

a positive integer?

2011 F12.1
_‘_;..ﬁilg X+y:P ,/ﬁ;;v _Lﬁ/l-:az ‘}\P
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® 3Xx+5y=13 TF
. . X+y=P e
If the solution of the system of equations are positive integers ,
3x+5y=13

find the value of P.
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2011 F12.3
Far*biipd F#c? a>-5a+R=0%2 b?-5b+R=0> F R g -
If @ and b are distinct prime numbers and a> — 5a + R=0 and b*>— 5b + R =0, find
the value of R .
2011 FGS4
WF 2382+ +2+w =3 +y+z+w) i #kjiadikp o £ F g o
Let F be the number of integral solutions of x> +y?> + 22 + w? =3(x + y + z + w).
Find the value of F'.
2012 HI6
cdvag 2 b FARFEKE a*-19a+m=0 % b*—19b+m=0>
£ 240 g
a
Given that a and b are distinct prime numbers, a®> — 19a + m =0
and b*> — 196 + m =0 . Find the value of %+g.
2012 HIS
Eo e (-4 (14k+ 4 +48=0 4 & BAp B e BHAR - R ke o
If the quadratic equation (k* — 4)x?> — (14k + 4)x + 48 = 0 has two distinct positive
integral roots, find the value(s) of & .
2012 HI9
Chrx~y AR FH ¥ x>y f3xX3=2189+)3 -
Given that x, y are positive integers and x > y, solve x> = 2189 + j°.
2012 HG1

oY, Z X,z Xy

Sarx~y E oz Sz Ba¥o Fiko
Fex+tytzeaniE o
Given that x, y and z are three consecutive positive integers,

y, g, x, 2. xy
X X Yy y z 2
2013 H14

ar x2+399=2 H¥ x vy H @ E¥Hce K ox eniE e

Given that x?+ 399 =27, where x, y are positive integers. Find the value of x .
2015 FG3.2 2023 FG4.2

Kp o FlE ms e F pp+rm)+2p=(m+2)y > 53 m ik 2 ¥ i @ -
Let p be a prime and m be an integer.

If p(p+m)+2p=(m+2)*,find the greatest possible value of m .

and

is an integer. Find the value of x +y + z .
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2016 HI4

Fxcy AEEGIOH xy DRE (x+H1)P2+H(-2P2=507

If x, y are integers, how many pairs of x, y are there which satisfy the equation
x+1)y¥+(@y-2)>=50?

2016 HGY

XEHca~b% cizmfE o w fX)=x(x—a)x-b)(x—c)’ ® x %

- BN a~bE e Fx=(x-a)t(x-b)+(x—c)% f(x)=900 F

RN ETERE N Ry

Let the three sides of a triangle are of lengths a, b and ¢ where all of them are

integers. Given that f(x) = x(x — a)(x — b)(x — ¢) where x is an integer of size greater

than a, b and c.

Ifx=(x-a)+(x—>b)+ (x—c)and f(x) =900,

find the sum of the lengths of the three altitudes of this triangle .

2017 HG10

© R AR @?x?— (da-3a®)x+2a*—a-21=0(E "7 a>0) "7 - BE#K

19 ford g v i KR 2 e o

It is given that the equation a’x?> — (4a — 3a®)x + 2a®> — a — 21 = 0 (where a > 0)

has at least one integral root. Find the sum of all possible integral values of a .

2018 HG6

cae opt+104=3" B¥ pn-m 5H I EHce Ffon ehdko] B o

Given that n*+ 104 =3" | where n, m are positive integers.

Find the least value of n .
2023 F14.2
X* —=3xy +2y*— z* = 31
4ok 3 fr e X" +6yz +272° =44 FHjRandE oy o Ry o

X* + Xy +8z* =100
x> =3xy+2y*— z* =31
If the system of equations <—X*+6Yz +22° =44 has v sets of integral
X+ Xy +8z° =100

solutions, find the value of 7y .
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Answers
1996 HGS
1991 FG6.1-2 | 1993 FG8.1-2 | 1995 FI3.3 365 1996 FG7.1
M=4,N=5 | m=-2,d=3 2 == 2
38
1999 FG2.4 2001 HI6 2001 FG3.2 | 2001 FG4.4 | 2004 FG3.2
5 147 20 1853 0
2005 FG1.2 2008 HI3 2009 HG3 2010 HI4 2010 HI5
125 64 9 4 -3
2010 FG4.1 | 2010 FG4.3 | 2010 FGS.4 | 2011 FI2.1 2011 FI2.3
3 6 4 3 6
2012 HI6
2011 FGS.4 293 2012 HIS 2012 HI9 2012 HG1
208 —— 4 =13,y=2 6
34 XTI
2016 HG9
2013 HI4  |2015FG3.22023FG42| 2016 HI4 281 2017 HG10
25 0 12 - 11
13
2018 HG6 2023 FI4.2
5 0
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