Factor (HKMO Classified Questions by topics)

1985 FG7.2

T HEHENASBE 65432 2%?&’—&’%@:?&:’?73 54322 1 F%
Nz Bt o

When the positive integer N is divided by 6, 5,4, 3 and 2 ,

the remainders are 5, 4, 3, 2 and 1 respectively. Find the least value of V.

1985 FG8.1-2
M~N¥=5 % 102 ¢
FM 3 NaiE o

M, N are positive integers less than 10 and 258024M8 x 9 =2111110N x 11. Find
the value of M and N .

1988 FG7.1-2

M~ N &} 10 o Ffc ® 8M420852 x 9 = N9889I788 x 11 -

FM 3 NaiE -

M, N are positive integers less than 10 and 8420852 x 9 = N9889788 x 11. Find
the value of M and N .

1990 HI13 2013FG4.3

T N 10~9-8~7~6~5~4-~3%2 “,%”'“r??»’ﬁ”f%ﬂ::fiéi{9‘8‘
T~6~5~4~3-~2% 1> F N e (g o

A positive integer N, when divided by 10, 9, 8, 7, 6, 5, 4, 3 and 2, leaves
remainders 9, 8, 7, 6, 5, 4, 3, 2 and 1 respectively. Find the least value of V.
1990 FG7.3-4

A~B355 3 10 ek F#c> ® 214104 x 11 =2B8016 x9 > + 4 2 B
[

A, B are positive integers less than 10 such that 214104 x 11 =2B8016 x 9.

Find the value of 4 and B .

1995 FG6.1-2

20.90 5 —w e A ® 20 F kA a0 L m#kE 9 Bk I b
fa 2 b ehig o

24.9% is a four digit number and its thousands digit is 2, its hundreds digit is a , its
tens digit is 9 and its units digit is b, find the value of a and b .

1996 FG6.4

F rs, tu A FHE P=s*P=u’t—-r=19 2 d=u—s> $d g -
If r, s, t, u are positive integers and ° =s*, £ =u?, t—r=19and d=u — s,

find the value of d .

e s ¥ 258024M8 x 9 =2111110N x 11
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1998 HG4
L EHgca~b-c #H aAd=b=coEc>1> fehg | & o
Let a, b, ¢ be integers such that a*> = b> = ¢. If ¢ > 1, find the smallest value of c .
1999 Fl14.1
244 2 Eafka<100o3F 24 4 0 iy gpgk H %% § 2530
Foa g o
Mr. Lee is a years old, a < 100 .
If the product of @ and his month of birth is 253, find the value of a .
1999 FIS.3
WAoe F 55~ 3020 cnff e -
FWEF2ZH 710 WEF2qra cr Re2 & o
W and F are two integers which are greater than 20. If the product of W and F is
770 and the sum of W and F is ¢, find the value of ¢ .
1999 FG3.1
KA 100 e B> X 22T 32 2222l 25 a o
FKaz g o
Let a be the number of positive integers less than 100 such that they are both
square and cubic numbers, find the value of a .

2000 FG4.1
ek aH - B =8B A 504 2 (8 e VA T9 11 fg“,f .
Foa g o

Let a be a 3-digit number. If the 6-digit number formed by putting a at the end of
the number 504 is divisible by 7, 9, and 11, find the value of a .

2000 FG5.1

4% a £.7 4 810 ?”ﬂ,% k] 22 He0 Faehig o

If a is the smallest cubic number divisible by 810, find the value of a .

2001 FI2.3

, 1 w1
REIE L gt 56 e o SEA MK ] BAWO R g
-4 lg’b_‘sﬁ’—-.{ <

i U LI e AR R R GRS A S

There are less than 56 students in a class. In a mathematics test, % of the students

got grade 4, % of the students got grade B, half of the students got grade C, and

the rest failed. Given that R students failed in the mathematics test, find the value
of R.
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2002 HI2

© i @®=150b> F a v b ?K{ﬁ o £ b b B o

Given a® = 1506 and a, b are positive integers, find the least value of b .
2002 HG2

car g-bc iz BRFEEY PP=3375 R acihdkid o
Given that a, b, c are three consecutive odd numbers and b* = 3375 ,

find the value of ac .
2003 HI9

S drs g N=xI527y A4 s 2 Nk 11 %4k 5o R xty ihig .

It is given that the 6-digit number N =x1527 y is a multiple of 4 , and the remainder is
5 when N is divided by 11 . Find the value of x + y .

2004 FI1.1

v oq B0 200 Sl Bl v iR BARE G 2 B Rl fa i

Given that there are a positive integers less than 200 and each of them has exactly three
positive factors, find the value of a .

2005 FG1.1

Frl 200 p s F’E’ﬁiﬁ3fr7i§“ﬁzﬁ7§:*ﬁ a® > Fadig -

Suppose there are a numbers between 1 and 200 that can be divisible by 3 and 7,

find the value of a .
2006 HI7

¢ Fe i #cz] 100101001001 > 1001001001 » ---

»1001001...1001 » -+ ¢ § R i f ¥k
2 2 2
R R g o
Given that the number of prime numbers in the sequence 1001, 1001001, 1001001001,
-+, 1001001---1001, --- is R, find the value of R .
Y
2007 HG1
Fd 1250085035 FenfEsds N B> K N g o
If there are V integers from 1 to 50 that are relatively prime to 50,
find the value of V.

2007 F13.3
F4 o B " 090 ms fomi o
v

n+17

If there is (are) ¢ positive integer(s) n such that is also a positive integer,

find the value of ¢ .

2008 HG2

FoPF R xR x 5 E O SRR A W 5 851 A 2 043 X e o
Fox ed ) F oA iE e
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A total number of x candies, x is a positive integer, can be evenly distributed to
851 people as well as 943 people. Find the least possible value of x .
2008 HG4
Shvx A HEE x<60°%F x F 10 B FF o Fox i
Given that x is a positive integer and x < 60. If x has exactly 10 positive factors,
find the value of x .
2008 FIS.1

£ 28 i & FF Adi, o, . L1

1
dn B A= — 4 — 4 —
dl 2 n

» Roq g o

R anda=L+L+...+ 1 ,

If all the positive factors of 28 are di, d,
d, d, d

find the value of a .

2010 HG1

¢ e e 503xyz ¥ oAk 7,9, 11 fo_’f“,/f o Rz #k xyz k] & o

Given that the six-digit number 503x)z is divisible by 7, 9, 11 .

Find the minimum value of the three-digit number xyz .

2010 FI3.1

Fa s 15147 cojp & F Fllicehcp o Ka HiE o

If a is the number of distinct prime factors of 15147, find the value of a .

2011 HG1

3 (1000 — a)(1000 — H)(1000 — ¢)(1000 — d)(1000 —e) =24 » H 2 g~b~c~d
2 eim¥c ¥ a>b>c>d>e fa~b~c~d% e g o

If (1000 — a)(1000 — h)(1000 — ¢)(1000 — d)(1000 — e) = 24°, where a, b, ¢, d and
e are even numbers and a > b > ¢ > d > e, find the values of a, b, ¢, d and e .
2011 FG3.1

Fai- I E#EE +100a 5 - Tl Raddbh s iEo

If a is a positive integer and a*> + 100a is a prime number,

find the maximum value of a .

2011 FG3.4

FEFL2,...,10 &3 BFR P A Py uaEs Bk f e

F P Pzl Rl b ] g o

P2
Spilt the numbers 1, 2, ..., 10 into two groups and let P; be the product of the
first group and P» the product of the second group.

If P is a multiple of P>, find the minimum value of i
2
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2013 HI2

- BTiFe VAL S 178 BEE L 1 HraEFz 435, F33T
gt Ry P Hio R P ochkt o

A parallelogram is cut into 178 pieces of equilateral triangles with sides 1 unit. If
the perimeter of the parallelogram is P units, find the maximum value of P .
2013 FG2.1

B P4 +4 F- T B g B ER forado] @ oo

If 4° + 4" + 4% is a perfect square and r is a positive integer,

find the minimum value of r .

2014 HI6

Wn HIEH T n<l000° F (n—1)> %_’“,’T‘ (M -1)> & n Bk E o
Let n be a positive integer and # < 1000.

If (n?°'* — 1) is divisible by (n — 1)?, find the maximum value of n .
2014 HIS

™ oxy=10x+ye Exytyx - BT 3o St 0B 2
Let xy=10x+y.

If E+y_x is a square number, how many numbers of this kind exist ?
2015 HI3

EKE on BN £ x> HP x FEEF 13
Let x° be the measure of an interior angle of an n-sided regular polygon,

where x is an integer, how many possible values of n are there ?

2016 HI13

KAB v C 5 = ##F - J1* iz= Let 4, B and C be three digits. The
BlcF ez il TR number formed by these three digits has

FOUBE A E Y

(@) ACB ¥ rii 3 %fﬂ% : the followir}g prqunies:
(b) BAC ¥ 11t 4 %ﬂ{f ; (a) ACB is d¥v¥s%ble by 35
() BCAT it s fFik 5 2 (b)  BACis divisible by 4;
5 ) (c) BCA is divisible by 5;
(d) CBA enBdchicp & H ¥ - (d) CBA has an odd number of
F= =8 ABC - factors.

Find the 3-digit number ABC.
2017 HI7
X NLER2Z P8 c wN=161x+23y> B¢ xfr y 355 I B
Fxty o] E o
Let N be a perfect cube number. Given that N = 161x + 23y, where x and y are
positive integers. Find the minimum value of x + y .
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2018 HI15
* N? =abcdefabe - B 9 -fHc B¢ N £ 4 BB T2 a~
bc~d~e~f¥a% 22 FF ¥ % Ldef =2xabc » £ N inge ] & o
Let N> =abcdefabc be a nine-digit positive integer, where N is the product of
four distinct primes and a, b, ¢, d, e, f are non-zero digits that satisfy
def =2xabc . Find the least value of N2.
2018 F12.4
T Hd R EH TP F K xo xB+x+90 a4k xXX—x+d FEE o
Determine the integral value of d, so that x'* + x + 90 is divisible by x* — x + d for
any real number x .
2018 F14.2
F Xy REEEE b L o xyEEEEREV PORHE xxp=100
If x , y are positive integers numbers and b is the number of groups of x, y such
that the product xxy = 100, determine the value of b .

2019 HI13

Shvl Blca~b 2 ¢ RETAER
i) a>b>c>

(i) (a—-b)b—-c)a—c)=84>

(i) abc <100 -

K ME a kg kE e Mg o

Given that a, b and ¢ are positive integers satisfying the following conditions:

i) a>b>c,

(i) (a—-b)b—c)a—c)=84,

(ii1) abc <100.

Let M be the maximum value of a. Find the value of M .

2021 P2Q4

CavgbrcedE e N B FH HY a<b<c<d<e- ¥ atb+c+t
dted - B=2>#2 btctd - BT >8> Femdb | FalE o

Given thata, b, ¢, d and e are consecutive positive integers, where a < b < ¢ <
d<e.lf a+b+c+d+eisaperfectcube and b + ¢+ d is a perfect square, find
the smallest possible value of ¢ .
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2022 P1Q5

W N=24x+216y > H 7 xZ yia5 & ko

FNiz2xz38 > K x+ty b | @ o

Let N=24x+ 216y, where both x and y are positive integers.

If Nis a cube number, find the minimum value of x + y .

2023 HI11

©drop §- 532023 & Bk

EFnFF 2B FOFE K aw g il

Given that n is a positive integer less than 2023.

If n has only 3 distinct factors, find the number of possible values of ».

2024 HG3

Ka b% cihi Bl F ab+c=2023 % a+bc=2024> Ffa+b+ceig o
Let a, b and ¢ be positive integers.

If ab + ¢ =2023 and a + bc = 2024, find the value of a + b + c.

2024 FG1.4

K3 om HIF#a fr b i a* + 4b* R kom hiE o

Let m be the number of possible pairs of positive integers a and b for which
a* + 4b* is a prime number. Find the value of m .
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Answers
1985 FG7.2 | 1985 FG8.1-2 | 1988 FG7.1-2 | 1990113 2013FG4.3 | 1990 FG7.3-4
59 M=5N=2| M=5,N=6 2519 A=1,B=5
1995 FG6.1-2 | 1996 FG6.4 1998 HG4 1999 FI4.1 1999 FIS.3
a=5b=2 757 64 23 57
1999 FG3.1 | 2000 FG4.1 | 2000 FG5.1 | 2001 FI2.3 2002 HI2
2 504 729000 1 180
2002 HG2 2003 HI9 2004 FI1.1 | 2005 FGl.1 2006 HI7
221 9 6 9 0
2007 HG1 2007 FI3.3 2008 HG2 2008 HG4 2008 FIS.1
20 8 34891 48 2
2010 HG1 2010 FI3.1 2011 HG1 2011 FG3.1 | 2011 FG3.4
118 3 2508, 42996, o 2904 1 7
2013 HI2 2013 FG2.1 2014 HI6 2014 HIS 2015 HI3
180 1 107 8 22
2016 HI13 2017 HI7 2018 HI15 2018 FI2.4 2018 F14.2
522 79 289578289 2 9
2019 HI13 2021 P2Q4 | 2022 P1Q5 2023 HI11 2024 HG3
9 75 16 14 1351
2024 FG1.4
1
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