System of linear equations (HKMO Classified Questions by topics)
1986 FG9.1
TS B S ESI3 3 BiRfrd Bl EE 837 BRfr45S B E
$Co K Chig o
7 oranges and 5 apples cost $13. 3 oranges and 4 apples cost $8. 37 oranges and
45 apples cost $C. Find the value of C .
1986 FG10.1
#b+c=3>c+a=6-a+b=7>2 P=abc’ & P &g o
Ifb+c=3,c+a=6,a+b=7andP =abc, find the value of P.
1989 HI15
©Av X+y=—4 -~ y+z=5 %2 z+x=T7 > F xyz ehig -
Ifx+y=-4,y+z=5andz+ Xx=7, find the value of xyz.
1990 HI7
F X+Ty=9-~y+z=11% z+x=10> & xyz ehig o
Ifx+y=9,y+z=11and z+ x =10, find the value of xyz.
1990 FG7.1
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2 apples and 3 oranges cost 6 dollars.

4 apples and 7 oranges cost 13 dollars.

16 apples and 23 oranges cost C dollars. Find the value of C.

1992 HI2

- {28x+15y:19xy roxy£0 f X i .

18x—21y =2xy

28X +15y =19xy
If {18X—21y —2xy and Xy # 0, find the value of x .
1992 HI6

kPP -agLss ACB-C-D ez @BiEa - As{rBafadicp 42Kk I_
Cliend & Bair D afEalicp 42k § A%t B o £3B af? o
THAHE Az PIA B REERTEB &S 22 wA-B-C-Dr &
e 2 RBGRMB FieIvm- 59

A fruit merchant divides a large lot of oranges into four classes: A, B, C, D. The
number of oranges in class A and class B doubles that in class C while the number
of oranges in class B and class D doubles that in class A. If 7 oranges from class
B are upgraded to class A, class A will then contain twice as many oranges as class
B. It is known that one of the four classes contains 54 oranges. Determine which
one class it belongs to.
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1994 HGS

244 dpBRYY RERE

() BPY o EIERTETALLG T X
(i) $F=Tap, bEL i

(iv) ®I°
A student on a vacation of d days observed that:

(1) itrained 7 times, morning or afternoons;

(1) when it rained in the afternoon, it was clear in the morning;

(ii1) there were 5 clear afternoons;

(iv) there were 6 clear mornings.

What is the value of d ?

1994 FI3.3

R p ke B HY OBRREI Aed g 1l BRI A d g @ 24
£ ¢ g 12 o FcehiE o

In an urn, there are ¢ balls, 9 of them are either black or red, 11 of them are either

red or white and 12 of them are either black or white. Find the value of C .
1995 FI3.2

6 Bor Wt = o

e Xty _ZFX_Y¥Z, X+y+z=18 £ b 2 & » Fbh=x+y -
2 3 4
It is given that X+y=Z;X=y+Z andx+y+z=18.
Find the value of b, ifb=x+y.
1997 FI1.1
éﬁrri+l=1££_i=6;; ajﬁauﬁq%i—%gio,ﬁaﬁqﬁﬂo
a u 2 a u
) 3.1 7 2 3 . . .
Given that —+—=— and —-==6 are simultaneous equations in a and U .
a u 2 a u
Solve for a .
1997 FI1.2

AR pPX+Qy+bz=1 4214 %] 5(0,3a,1) ~ (9a, -1, 2)4-(0, 3a, 0) -

Fetadicb eniE o

Three solutions of the equation px +qy + bz=1 are (0, 2, 1), (6,1, 2) and (0, 2, 0).
Find the value of the coefficient b.

Page 1



System of linear equations (HKMO Classified Questions by topics)

1999 HI8

23 il BEN T P o4 o B M BoenB t et mlkF R
EBATA HcniE H A0 18 0 Rtk o

A two-digit number is equal to 4 times the sum of the digits, and the number
formed by reversing the digits exceeds 5 times the sum of the digits by 18.

What is the number?

2003 HI4

ez 1 H -S4 ax+ D)X +2)+bx+2)x+3)+c(x+3)x+1)=0

g e 5 i}

ﬁﬂﬁo—?kZ%vﬂ“\kﬁﬂ_ﬁ_o
Given that a quadratic equation a(x+1)(X+ 2) + b(x+ 2)(x+ 3) + c(x+ 3)(x+ 1) =0

has roots 0 and 1, and k =% , find the value of k .

2005 HG10

4o@ o LA F - B FikAE 1,2,3,...,10
AulE_ABC, ... ) TR BT LT 2
B 210 A ST sl T sk -
AEARE > K F i@ o

In the figure, ten people are sitting in a round
table with sitting numbers 1, 2, 3, ... , 10
respectively. Each of them chooses an integer A, 10
B,C, ... , J respectively and tells the people on

his left and right about his chosen number. Then 9 4
each of them calculates the average number of
the chosen numbers of his two neighborhoods
and announces this average numbers are the
same as the corresponding sitting numbers, find
the value of F .

2005 FI1.1

- BEFEN G agss o Lo g h s 10 5 o

PR F SS5BE RamiE o

There are a camels in a zoo. The number of one-hump camels exceeds that of two-
hump camels by 10. If there have 55 humps altogether, find the value of a .

Mok 3

(O]
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2006 HGS
100 . 64 _
saoxfey RRgrm eV XY
= 9

X+Yy X—=Yy

F V=x+y? £V .
Given that X and Yy are real numbers and satisfy the system of the equations
100 64

+——=9
X*Y XY 1f V=x2+y2 find the value of V.
80 80
+——=9
X+y X-y
2006 FG1.2
S dr X=X & y=yo HE G ARE]3 O oF B=—+— £ B it
syt

IfB =i+i, find the value of B .
Xo Yo

2008 HIS

Yol o JU* 8 BARR V] & AN - B o L ATtk
A% fEaifE 5 40em e FoL & AHm FE Aem? 0 R A ehiE o
In Figure 2, the large rectangle is formed by eight I

identical small rectangles. Given that the length of T
the shorter side of the large rectangle is 40 cm and 40om

the area of the small rectangle is A cm?, i
find the value of A .

gE A, BAES
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2011 FG2.4
oA Zz‘rl+£+3:0£ l_é_ézo o %"P:i.}.l.}_i , ]‘\P R o
X y z X y z y zZ X
Given that l+2+i:O and ————2:0.
X Yy z X Z
1tP=24+Y 2 find the value of P.
y 7 X
2014 HI1

e,

Va+ib

e o .a
Jbe T B
ea__g
Jeria
Vvab  _
%z?ﬁ.ﬂﬁdthe value of
ea__;

Je+ia

i a~b-c>02r

2

a

N

Given that a, b, ¢ > 0 and

2015 FI12.1
X Yoo Zp »MTAAREAfE S R a=Xotyot+zo E o [x—y—z=-1
If X,, Yy, Z, 1sasolution to the simultaneous equations below,<y —x -7 =-2

determine the value of o =Xo+Yyo+ 0. I-X-y=—4
2016 HI2
X +X, =X, +X, =X, +X, =+ =X + X = Xy + X =1
c frr-‘% %E_ { 1 2 2 3 3 4 2014 2015 2015 2016 ,
X+ X, X540+ X5 T Xo016 = Xap16
Fex, e o
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Given the equations
{Xl TXy =Xy Xy =X Xy == Koo T Xoors
Xp Xy + X3+ 4 Xoygis + Xp016 = X016

= Xo015 T Xa016 =1

find the value of X, .
2017 F13.1
F {Xo,Y¥0,20} AT A fREfE > fLa=Xo+tYyot+zo FE o

If {Xo, Yo, Zo} is a solution to the set of simultaneous equations below,
determine the value of a = Xo + Yo + 2o .

2X-2y+z=-15

X+2y+2z=18

2X—-y+2z2=-5
2018 FG1.1

M'frff_ﬂq&ﬁ TR EI P EEPET LG S &ty 2 s>t>00
%ﬂi? P s gt B g R PPN E Y s B g 0@
WAool P g A A5 12409 A - fs i o

Suppose that Mary and Ming obtained a score of either S or t in each of the subjects:
Chinese, English and Mathematics, where s >t > 0. It is known that Mary did
better in Chinese but Ming did better in English. Mary’s and Ming’s total scores
are 12 and 9
2019 F14.4
cia~bfrc & 45 o Flio m ¥ a<b<c<45 2 ab=c-

o

* X+y:a’X+2y+Z:b’y+2Z+t=C£ S=x+y+z+t> £ 5 i o

respectively. Determine the value of s.

Given that a, b and ¢ are positive factors of 45 witha<b <c<45andab=c.
Ifxty=a,x+2y+z=b,y+2z+t=candd=x+y+z+t,
determine the value of 9.

2019 FG3.3

BT 3x3 23 ¢ s BT S fen A E(HE B ofp F o
4o RO 0 M EES FHE Y o R ¢ HiE o

A 3x3 magic square is filled with a number in each square| »
such that the sum of the three numbers in each row, column and

the two main diagonals are equal. The partially completed grid is
shown below. Determine the value of cC.

20
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2022 P1Q6
R N I T A RPN P
7 ‘ : ’ CX+20y=-224 ‘

MPp B S s X=8 2 y=—10 S B4/ ¢ sl - 9% %
Xx=12 2 y=—13 £ fr4g? a+b*+c? hig o
John participated in a mathematics competition, in which one of the questions was

{ax + by = 16
to solve , where a, b and ¢ are real numbers.

X +20y=-224

The correct answer to the question was X = 8 and y =—10. However, John copied
a wrong value for ¢ and then gave an answer of X =12 and y = —13.
Find the value of a*+ b*+ ¢? in the original question.
2023 FI1.3
TRIE- BRI, FROF - RIPE - B KR c |16 | 20
BE -7 E-Ffes - HAES Y hz BET RS o
+ C i o 4

A 3x3 grid is partially completed as shown below. Fill each

square of the grid with a positive integer such that the sum of

the three numbers in each row, column and each diagonal are
equal. Find the value of C .

2024 HI9

(a+3)x+(a+2)y=1
(a-1)x- ay =1

ata:%ﬁ“’;‘?gto%%ﬁ}g{ &£ 3> R a gig o

Let a be a positive real number. If the system of equations
{(a+3)x+(a+2) y=1

has no solution, find the value of a .
(a-1)x- ay =1
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Answers
1986 FG9.1 | 1986 FG10.1 | 1989 HI15 1990 HI7 1990 FG7.1
93 10 24 120 47
1992 HI2 1992 HI6 1994 HGS 1994 FI3.3 1995 FI3.2
3 C 9 16 8
1997 FI1.1
5 1997 F11.2 1999 HIS 2003 HI4 2005 HG10
z 0 36 6 1
3
2005 FI1.1 2006 HGS 200611;(}1'2 2008 HI5 2011 FG2.4
40 328 — 300 -1
15
2014 HI1
19 2015 FI2.1 2016 HI2 2017 FI3.1 | 2018 FG1.1
— -1
o 7 007 8 5
2019 FI4.4 | 2019 FG3.3 | 2022P1Q6 | 2023 FI1.3 2024 HI9
16 45 34 42 142
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