Arithmetic (HKMO Classified Questions by topics)
1982 F11.2
K b=258 rT!“'T)a i~ 82 ﬂfr" F b g o

Let b = the sum of the digits of the number 258. Find the value of 4 .

1982 FI1.3

F =15 e o

If ¢ = 152, find the value of c.

1982 FI1.4

¢ ar 3d=225> & d #iE o

Given that 3d = 225, find the value of d .

1982 FG10.1, 1992 HI17

£ N=22x5' N - B4 i ?

How many digits are there in the number Nif N=2!2x5%?
1983 FI3.1

% a=18x50865+1-0.0865x%x1.8" & a ehig o
Ifa=1.8 x5.0865+1-0.0865 x 1.8, find the value of a .
1984 FGY.1

;x:(1_3(1_3(1_%)...(1_%) SR e x e

3

Ifx= (1 —%J(l —lj[l —lj ( j find x in the simplest fractional form.

1985 FSG.3

%K=(1—%J[l—%)(l——j [ j SEr B B 2 A fd K o

IfK= (1 — %)(1 —%)(1 —lj (1 — 50) find K in the simplest fractional form.

4
1995 FG6.2 2006 F14.1

— I 1)yl 1 1 I 1 1Y)yl 1 P
Foe=l+—+= || —+=+— || l+=+—+— | =+=| > RciE -
2 302 3 4 2 3 4)A2 3

Findthevalueofc,ifc=(l+l+lj(l+l+lj—(l+l+l+1)(1+
2 3)\2 3 4 2 3 4)N2 3
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1995 FG6.3

fdeiE o Bd= 1+1+l+---+L l+l+---+L
2 3 1994 \2 3 1995
I 1 1 1 1 1
—l+=4=+t— | ==+ t—
( 23 1995}(2 3 1994j
1 1 1 1 1
Find the value of d,if d=|1+—+—+--+—— —+ +—
2 3 1994 1995

1
—+
3
1 1 1
—1+—+ 4+t +—+- 4
[ 2 3 1995][ 3 1994]
1995 FG7.4

Fedeie o £ d=~111111-222 -

Find the value of d, where d =~+/111111-222 .

1996 FG7.2

& e 111222 2.3 B o B b fv b+1 24> & b i o

A six-digit figure 111222 is the product of two consecutive positive integers b and

b + 1, find the value of b .
1996 FG9.3

% ¢=1996x19971997 — 1995x19961996 » F ¢ g o

If ¢ = 1996x19971997 — 1995%19961996, find the value of ¢ .
1997 FI3.4

E (1+2+3+4P2=12+22+32+42+85 £ §hig o
If(1+2+3+4)2=124+22+32+4?+, find the value of S.
1997 FG2.2

, 1
£ (0.0025%x40)° =
* ( ) 100

» Kb hE o

If (0.0025x40)" =$, find the value of b .

1997 FG3.4

dre? fRZB /] 102 FHE B Bifitdte=f% d<e- fdhiE o
Three prime numbers d, e and f which are all less than 10, satisfy the two
conditions d+e=f and d<e.Find the value of d.

1998 FI3.3

E277-%=200 2 ¢>0> F ¢ i o
If27? — ¢ =200 and ¢ > 0, find the value of ¢ .
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1998 FG2.2

% b=1999x19981998 — 1998x19991999 + 1 » £ b thig -

If b =1999x19981998 — 1998x19991999 + 1, find the value of b .
2000 F12.4

4% 111111111111 — 222222 =(1+8)* » K # S (g -

If 111111111111 — 222222 = (1 + S)*> and S > 0, find the value of S .
2000 FI5.1

s (lx2><4+2><4><8+3><6><12+---+1999><3998><7996)
1°+2°+3°+---+1999°

@ | =

=P £ P enigo

1

It (1><2><4+2><4><8+3x6><12+---+1999x3998x7996)3:P
1P 4+2° +3% +...4+1999° ’

find the value of P .

2001 FG2.3

e g 111111222222 =cx(c+ 1) > & ¢ g -

Given that 111111222222 = ¢x(c + 1), find the value of ¢ .

2002 FG3.1

. 2002° +4x2002° + 6006 _
2002% + 2002

20027 +4x 2002* + 6006 _
2002* +2002

2005 F12.4

¢ P, P,...P, £.d B

*B+P+..+P ,=P _+P=36>F% d e -

Given that B, P,,..., P, ared consecutive prime numbers.

If B+P+...+P,_,=P, , +P=36, find the value of 4 .

2005 FG2.2

% b=89+899 + 8999 + 89999 + 899999 > K b g o

Let 5=89+ 899 + 8999 + 89999 + 899999, find the value of b .
2006 HI4

—:‘:/Q

a> faqhiE o

If

a, find the value of a .

Y 2006

20052005 —20052004 x 20052006
e 2006

20052005* — 20052004 x 20052006

LR A P

find the value of 4.
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2007 FI2.1
A n=1+3+5+...431 %2 m=2+4+6...+32 Fa=m—-—n> FaHiE o
Letn=1+3+5+.+3landm=2+4+6..+32.
If a = m — n, find the value of a .
2007 FG2.3
o _ 146410000 —-12100
4 12099
146410000 —-12100
Lety=
12099
2008 FG1.3

S arx~y % Zﬁﬂfgﬁxi A B

’ T'\yg‘f’]]/'glio

, find the value of y .

Fx+yt+zaig o

. o . 151 . .
Given that x, y and z are positive integers and the fraction w0 can be written in

the form of 3+
X+

. Find the value of x + y + z .

1
y+-
zZ

2010 FIS.1
2 s =+(19.19) +(39.19F —(38.38)(39.19) * 4 a hie -

Given that a =+/(19.19) +(39.19) —(38.38)(39.19). Find the value of .
2011 FG1.2

F b=1-

1  db i o Ifh=1- ! _find the value of b .

2011 FG4.1
% P=24/2007-2009-2011-2013+10-2010-2010—9 —4000 » F P g
If P =24/2007-2009-2011-2013+10-2010-2010—9 — 4000, find P .
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2012 HI4

20x251 B~ B 50 Bl ?

Find the number of places of the number 22°x25'2
2012 HG3

".j:\\/22+21008+22012 i o (% u#ﬁ&%ﬁ' °)

Evaluate 22 +2'% +2%2  (Answer can be expressed in index form.)
2013 FG4.2

g%+4(L+lj=1 & 1872+48x(&j (i o

2013 x 4 x+2013
f g L D 27 find the value of 1872+ 48x| —2013* |
4 2013 «x 4 x+2013
2014 Fl4.4
* 8=§+§+2+£+£+§—7l SR ©
2 4 8 16 32 64 2
Determinethevalueof6=§+§+2+1—7+£ §—7l.
2 4 8 16 32 64 2
2014 FG2.1
L, 1 1 1 1 1 1 [ ik a et
Fh —t—t—t—t—t— PR FFHEH ] KD LA

2 4 6 8 10 12
11 1

. : 1 1 1
By removing certain terms from the sum, —+—+—+—+—+—,wecanget 1.

4 6 8 10 12
What is the product of the removed term(s)?
2014 FG3.4

FPAROETRBEREEET L0 J ol >R

o ETE S E E B 2 o f o diE e

Fill the white squares in the figure with distinct
non-zero digits so that the arithmetical

expressions, read both horizontally and
vertically, are correct. What is the value of o ?
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2015 HI2

. ﬁ.’\."(lOZOlS)_IO =0.000---01 » £ n ehig o
—

n{E0

Given that (10™)"" =0.000-+-01 . Find the value of .
n times

2015 FG1.1

T Ix3x9+2x6%x18+---+nx3nx9n )3 .
Ix5%x254+2%x10x50+---+nx5nx25n

1

) . Ix3x942x6x18+4+--+nx3nx9n )3

Simplify )
Ix5x254+2x10%x50+---+nx5nx25n

2016 HI5

63 13 i 4 B B fr £_2016 - Nf;s-e;f 63 1 i 4 B Hcts ¢0 63 1 i i A e

oo

The sum of 63 consecutive integers is 2016 , find the sum of the next 63
consecutive integers.

2016 HG1

BAw P LA 1 2 0 ¢ FA T e

§ 1207 5T NP E 1 0 BT 0 B 2 Mo iﬁﬁ‘-m% g v g

%2016 = ts > P HEgRG 5 oA IEE Y
At the beginning, there was 1 litre of alcohol in bottle 4 and bottle B is an empty

bottle. First, pour all alcohol from bottle 4 to bottle B; second, pour % of the
alcohol from bottle B back to bottle A4; third, pour % of the alcohol from bottle

A to bottle B; fourth, pour i of the alcohol from bottle B back to bottle 4, --- .
After the 2016"™ pouring, how much alcohol was left in bottle A ?
2016 HG10
1" +2015" +2016'
17 +2015° +2016°

1*+2015* +2016°
1> +2015* +2016*

g o Find the value of
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2017 HI14 2023 FI3.4

*B2C HrfE & Cobo | BE BP=C+134- 200 ; ‘ »

Let B and C be positive integers . bk D OALE FT ( 4 +3 6) =D& D i -

Find the least value of C satisfying B>=C+ 134. |

2019 FI1.3 . PR 800
 Y=20 5r C LY E BT & C i If D is a positive integer such that (T+56j = D, find the value of D .
If Y=230"D and C is the sum of the digits of Y, determine the value of C. 2024 FI1.4
2019FG4.4 116 :
. 4o D E_ ¢ Egc +227 | =D> F D g o
‘?f(X):(er ! Jx(x+ij---x(x+ ! j 2 3=1(1)—1> RIFE o ) R ( 4 ] D
2000 2001 2019 1
If  f) :(XJF ]>{x+ 1 ]X,,,X(XJF ! j and & = f(1) — 1 , IfDisapositive integer such that (th 227] =D, find the value of D .
2000 2001 2019 ’ 4
determine the value of 9.
2021 P1QS8
. 1001x1002 S
I ETE ©
1 + 2 + 3 +...+L
I+ : 2+ 2 3+i 1001+ 1001
1002 1002 1002 1002
: 1001x1002
Find the value of ] ) > N 3 . 001
+ : 2+ 2 3+ 3 1001+ 1001
1002 1002 1002 1002
2022 P2Q1
% 4 _ 1 N 1 o £ 4 hiE o
2022 1+1x2x3x---x2022 1+ 1
Ix2%x3x---x2022
A 1 1 .
Let = + . Find the value of 4 .
2022 1+1x2x3x:x2022 1
Ix2x3x---x2022
2023 H17

1
( Ix4x16x64+2x8x32x128 +3x12x48x192 +---+2023x8092x32368x129472 jg s o

Ix5x25x1254+2x10%x50x250+3x15x75%375+---4+2023x10115%50575% 252875 -

1
Ix4x16x64+2x8x32x128+3x12x48x192 +---+2023x8092 x32368 x129472 jg

Ix5x25x125+2x10x50x250+3x15x75%375+---4+2023x10115x 50575 x 252875

Evaluate [

C:\Users\User\Dropbox\Data\My Web\Competitions\HKMO\Classified Questions\Number theory\Arithmetic.docx Page 4



Arithmetic (HKMO Classified Questions by topics)

Answers
1982 FI1.2 1982 FI1.3 1982 FI1.4 [1982FG10.1 19920117| 1983 FI3.1
15 225 75 10 10
1984 FG9.1 | 1985 FSG.3 |1995FG6.22006F14.1| 1995 FG6.3
1 ) 1 ) 1995 FG7.4
— — ” — 333
100 50 4 1995
1996 FG7.2 | 1996 FG9.3 1997F13.4 1997 FG2.2 | 1997 FG3.4
333 39923992 70 2 2
1998 FI3.3 1998 FG2.2 | 2000 FI2.4 2000 FI5.1 2001 FG2.3
23 1 333332 2 333333
2002 FG3.1 2005 FI2.4 | 2005 FG2.2 2006 HI4 2007 FI2.1
2005 6 999985 2006 16
2007 FG2.3 | 2008 FG1.3 | 2010 FIS.1 2011 FG1.2 | 2011 FG4.1
12100 11 20 3 20
2014 FI4.4 | 2014 FG2.1
2012 HI4 2012 HG3 2013 FG4.2 13 1
23 2 + 1006 2000 -—= —
64 80
2015 FG1.1 2016 HG1
2014 FG3.4 2015 HI2 3 2016 HI5 ]
5 201499 = 5985 —
5 2
2016 HG10 2017 HI4 2019 FI1.3 | 2019 FG4.4 | 2021 P1Q8
4062241 10 15 0.01 1003
2023 HI7
2022 P2Q1 4 2023 FI3.4 2024 FI1.4
2022 3 4 4
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