Arithmetic series (HKMO Classified Questions by topics)

1982 FI1.1

Famig ¥ a=5+8+11+--+38-

Find the value of aifa=5+8+11+ --- + 38.

1983 FG7.1

F 3+6+9+ - +45 eniE o Find the valueof 3+6+ 9+ --- + 45,
1984 FG9.3

Fm3i1-2-~3~-.-~1001 2 358 > Fm g o

The average of the integers 1, 2, 3, ---, 1001 is m. Find the value of m .

1985 FI5.1
%1+2+3+4+--.+t:36, T\tﬁ’]fﬁ_t’

If1+2+3+4+---+1t=36, find the value of t.

1986 Fl4.1
1=1°
1+3=22 , ‘
o %2 1+3+4+54+..-+n=20%> Fnenig o
1+3+5=3° * B
1+3+5+7=47
1=1°
_n2
It is known that 1+3=2 ,
1+3+5=3
1+3+5+7=47
If1+3+5+---+n=202% find the value of n .

1987 FI1.1
#A=11+12+13+---+29> KA giE -
IfA=11+12+ 13+ --- + 29, find the value of A.

1991 FSI.2
H b H e foR 100« Kb enid .

The sum of the first b positive odd numbers is 100 . Find the value of b.
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1992 FSG
fmg T 7] wdgeF @ Consider the following groups of numbers:
2
(4, 6)
(8, 10, 12)
(14, 16, 18, 20)
(22, 24, 26, 28, 30)

SG.1 &% 50 &ehs ts — B #F o Find the last number of the 50" group.
SG.2 &% 50 &% — B#F - Find the first number of the 50" group.
SG.3 % % 50 EenfcF 2 fr s 50P » R P g o
Find the value of P if the sum of the numbers in the 50" group is 50P .
SG.4 # % 100 en#e® 2 fr 5 100Q » £ Q hig -
Find the value of Q if the sum of the numbers in the 100" group is 100Q .
1993 FG8.3-4
®nad 132000 Ak 3R 7R it S 1 e i o
Let n be the total number of integers between 1 and 2000 such that each of them
gives a remainder of 1 when it is divided by 3 or 7 .
G8.3 Find the value of n. & n g -
G8.4 If s is the sum of all these n integers, find the value of s .
FS & biEn BEEROEfe RsPE -
1994 FI12.4
30 B A2 frs 1170 2 D 5 H ¥ Bx 2 e £ Dehig o
The sum of 30 consecutive even numbers is 1170.
If D is the largest of them, find the value of D .

1995 HG3
2 3 n-— n-1

S b — b —— =

n n n n 2

1 (1 2 1 2 3 1 9
Fo S| S+ | H S e | =t — [

2 4 4 4 10 10
Given that —+—+§+-~~+n;:—n_1,

n n n 2
find the value of E+ l+g + 1+E+§ +..F i+...+3 _
2 (3 3 4 4 4 10 10
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1995 FG7.3

ERF 5 Lenk spps T 5| H%
FMUCEaT L AL NRE

Foc g o

Identical matches of length | are used to 25
arrange the following pattern, Rows
if ¢ denotes the total length of matches 25 =
used, find the value of c.

1996 FG9.4
s _[1 1 1j [2 2 zj (3 3 3} (58 58) 59
F oA St | St — [ St o — | — A — |+ —
2 3 60) (3 4 60) (4 5 60 59 60) 60
Fod e o
Find the sum d where
_[1 1 1] (2 2 zj (3 3 3] (58 58j 59
= Sttt [ S ot — [ S b — [ —+ — [+ — .
2 3 60) (3 4 60) (4 5 60 59 60) 60
1997 HI5
F 122243242+ ... +992-100% chiE -
Find the value of 12— 22 + 32— 42 + ... + 992 1007 .
1997 HG1
© AT oa a, a3 o frobi, g, by, - R EAZHI]HEY a1 =250b1=75 %
a0 + b1oo = 100 o R#c?] ar+bi~az+b2~ - gm 100 38 cfe o
If a1, a2, a3, --- and by, by, bs, --- are arithmetic sequences, where a1 = 25,
b1 =75 and aio0 + b10o = 100.
Find the sum of the first 100 terms of the sequence a; + b1, az + by, --- .
1997 FG5.4
®S1~Sp~ -~ S A~ B I HlcE S APZF 105 o
% S1+Sy+--++S10=55 % (S10—Sg) +(S9—S7) +...+(S3—S1)=d - fd eig -
Let S1, Sz, -+, S10 be the first 10 terms of an A.P., which are positive integers.
If S+ Sy +---+ S0 =55 and (Sio— Sg) + (S9 — S7) +---+ (S3—S1) =d,
find the value of d .
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1998 F14.3
i d B F 2 fos 2220 B¢ A anf ro RraiE o
Given that the sum of 4 consecutive numbers is 222, and the largest of these
consecutive numbers is r, find the value of r .
1999 HI9
¢ G P R oF|end 1001 5F chA & L 46 R A S o
Given that the denominator of the 1001" term of the following sequence is 46,
1212312314

find the numerator of this term. l B ot T S e e P
2 3344455505

1999 FI1.1

F- B P i A £ - B ® o] fok X gk A w5 20°

% 160° > P2 g o

If the interior angles of a P-sided polygon form an Arithmetic Progression and the

smallest and the largest angles are 20° and 160° respectively.

Find the value of P .

2000 Fl4.4

Kar~a~--~a st Flo P a<ap<az<---<ap<ap-c @ iz l2 B
I EHies 90 2 arshdo X B 5 S0 RS HiE o

Let a1, a2, ... , a2 be positive integers such that a; < a; < asz < --- < an < aw.

Given that the sum of these 12 integers is 90 and the maximum value of aj is S,
find the value of S .
2002 FG2.3

¢ &r 20022 - 20012 +2000% — 1999% + --- + 42 32+ 22 _12=¢c» K chiE -
Given that 20022 — 20012 + 20002 — 1999% + .- + 4% - 32+ 22 12 =,

find the value of c.
2003 FI1.4

E xevxer o xk(K>1) 5 KB 72 4ple cnt ey xp+xe+ -+ xk=2003°
%S B K the 4 ¥ i ehm » £ S ehig o

Let X1, X2,--+, Xk (K> 1) be K distinct positive integers and xi + X2 +---+ xx = 2003.
If S is the maximum possible value of K, find the value of S .
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2003 FG1.1

e n~k ¥ i pfAR#E® 1<k<n-
.. (@+243+--+n)-k
%

n-1
Given that n and k are natural numbersand 1 <k<n.
" (L+2+3+-+n)-k

n-1

=10 2 n+k=a’ F a g o

=10 and n + k = a, find the value of a.

2004 HI1

3w OA=12-22+32 4%+ ... +2003%-2004 » & A hig o

Let A=12-22+3% 42+ .. + 20032 - 2004, find the value of A .

2004 H14

Pof ABRT S S Y 9 iy W 3 AIE 2 7

¥ 2003 =% B % X A%y 70 KXy hiE e

Arrange the natural numbers in the following order. In this arrangement, 9 is in
the row 3 and the column 2. If the number 2003 is in the row x and the column y,
find the value of xy .

1 2 4 7 11 16
3 5 8 12 17
6 9 13 18
10 14 19
15 20
21
2004 HG1
. 1 (1 2 1 2 3 1 2 3 4 1 2 99
EX==A| = || o=t || =t [+ —F—— -t )
2 \3 3 4 4 4 5 5 5 5 100 100 100
F X g o
1 (1 2 1 2 3 1 2 3 4 1 2 99
If X==+| 24— |+ S+ =+ |+| === [+t —F— b — |,
2 (3 3 4 4 4 5 5 5 5 100 100 100

find the value of x .

2004 HG5

F R Bt Ffcz o8 1000 (2 7 R>1)> & R e ] & o
If the sum of R consecutive positive integers is 1000 (where R > 1),
find the least value of R .
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2004 FI12.3
F1+1+2)+(1+2+3)+--+(1+2+3+---+6)=R> £ Rehig -

f1+(1+2)+(1+2+3)+---+(1+2+3+---+6)=R, find the value of R .

2004 FG1.3

F 1% 200 2 500 25 ¢ B#cd_ 7 chidd Rc oiE o

If there are ¢ multiples of 7 between 200 and 500, find the value of c .
2005 HG1

19 19 19 19
X

FX=—+—x2+—=x3+--+—x102 ad AT X FTFHE R a FE-

e T e 97 T S .

If x -9 +E ><2+E ><3+...+g x10 and a is the integer that is the closest to x ,
97 97 97 97

find the value of a .

2006 HG5

@ik R Fdc2 frd 20060 Kk B T A ahiE
Given that the sum of k consecutive positive integers is 2006,
find the maximum possible value of k .

2006 FG4.4

% W =20062— 2005 + 2004? —2003% + --- + 42 - 32+ 2212 » £ W hig o
If W = 20062 — 2005% +20042 — 20032 +---+ 42 — 3% + 22— 12, find the value of W.
2010 FI1.4

- B 3 AAEERY A - FEL - FEA BAD
FPRPEFOABRE W EREG OB RE?

There are 31 rows in a concert hall and each succeeding row has two more seats
than the previous row.

If the middle row has 64 seats, how many seats does the concert have?
2012 FG1.2

Xa~araz .. »- FLH) 2L F 1% agtatazt - +aw=2012-
%k Pza)+as+ag+---+am0°’ TP g o
Let a1, a2, as, --- be an arithmetic sequence with common difference 1 and

ar+ax+as+ .- +ai0=2012. If P =a, + as + ag +---+ awoo, find the value of P.
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2014 FI13.1

1 2 3 o
FHcs] 101~ 101~ 101 ~ ...~ 101 ¢ 50 e gk 4 5 1000 000
Fn ¥ o hig -

1 2 3 o

If the product of numbers in the sequence 10!, 10,6 10,6 ... /10! is
1 000 000, determine the value of the positive integer o .
2015 FI13.2
K B=12-22+32_42+ ... + 6852 — 6862 + 6872 H1iE o
Determine the value of p = 12— 22+ 32 — 4% + .. + 6852 — 6862 + 6872 .
2015 FG2.2
F25 B F fobF S0 BT EROf o BT fodo ] 80 2
If the sum of 25 consecutive positive integers is the product of 3 prime numbers,
what is the minimum sum of these 3 prime numbers?

2015 FG4.1
% b=12-22+32_42+52_... —2012? + 2013%? > &b ' 1 2015 R o
Letb=12-22+32_42+52 ... _2012%2+20132.

Determine the remainder of b divided by 2015 .

2018 HG9

f}"\[l+1+...+ij+[z+g+...+ij+(§+§+...+ij+...+(%+£j+£ E’J”Jfﬁ [}
2 3 100) \3 4 100) (4 5 100 99 100/ 100
Find the value of
(11 1)(22 2}(33 3} [98 98] 99
—F—F et — || ==+t — || = — |+ = [+
2 3 100) \3 4 100) \4 5 100 99 100/ 100
2023 HI5
P2 e E 600 B FEci 152 HY 5 - Bl FEE 12 %zr’
T EH 12 HApD BlciadF e - B R E B o Kdoo] ol Bk o
The sum of certain number of positive integers is 60. The largest positive integer
is 15 and one of the positive integers is 12. Apart from this positive integer 12,

the remaining positive integers form an arithmetic sequence. Find the smallest
positive integer.
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Answers
1982 FI1.1 1983 FG7.1 1984 FG9.3 1985 FI5.1 1986 Fl14.1
258 360 501 8 39
1987 FI1.1 1991 FSI.2 1992 FSG.1 1992 FSG.2 1992 FSG.3
380 10 2550 2452 2501
1995 HG3
1992 FSG .4 1993 FG8.3 1993 FG8.4 1994 FI2.4 45
10001 96 95856 68 >
1995 FG7.3 1996 FG9.4 1997 HI5 1997 HG1 1997 FG5.4
700 885 -5050 10000 16
1998 Fl4.3 1999 HI9 1999 FI1.1 2000 Fl14.4 2002 FG2.3
57 11 4 2 2005003
2003 FI1.4 2003 FG1.1 2004 HI1 2004 HI4 2004 HG1
62 29 -2009010 700 2475
2004 HG5 2004 FI2.3 2004 FG1.3 2005 HG1 2006 HG5
5 56 43 11 59
2006 FG4.4 2010 FI1.4 2012 FG1.2 2014 FI3.1 2015 FI3.2
2013021 1984 1031 11 236328
2015 FG2.2 2015 FG4.1 2018 HGY 2023 HI5
23 1 2475 9
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