Ilcm

<+—>
1cm

® - / Figure 1

-7 F B HF3E1 cm X1 cm e RARIA 6 ff o

In figure 1, each gridis 1 cm X 1 cm. Find the area of the shaded part.

R

Ilcm

LR E T EIFE: / Area of the shaded part:

I <+—>
1 cm

_(5+2.5)><3+2.5><1
B 2 2

= 12.5 cm?

Primary - Heat PAGE 1

HKMCPSC 2018/19



Suggested Solutions:

Ilcm

1 cm

Area of the shaded part:

_(5+2.5)><3+2.5><1
B 2 2

= 12.5 cm?
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2.
1 2 20019 B (¢4 1402019) » 23 5> B Rk 285 "1, &85 "5, ?
For all integers between 1 and 2019 (inclusively), how many integers contain digit “1” or digit “5?

R

23 |.. 1 3 100 7 (%45 14100)
23 B 2
""" —40—4+1 (B EHE M — £iensicp + #F 100)
=37
919293 ... 100

ot e

WF PR P b

1 ~100 37
101 ~ 200 99
201 ~ 300 36
301 ~ 400 36
401 ~ 500 37
501 ~ 600 99
601 ~ 700 36
701 ~ 800 36
801 ~ 900 36
901 ~ 1000 37

1001 ~2000 999
2001 ~ 2019 12

B3 37x3+36x5+99%x2+99+999 + 12 =1500
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Suggested Solutions:

23 L. From 1 to 100 inclusively
 RRCEEA 20 No. of integers satisfy the given conditions:
""" =40-4+1 (4 hori./vert. lines — repeated + no. 100)
=37
919293 ... 100

From the above, we have

Intervals No. of integer
1~100 37
101 ~200 99
201 ~ 300 36
301 ~ 400 36
401 ~ 500 37
501 ~ 600 99
601 ~ 700 36
701 ~ 800 36
801 ~900 36
901 ~ 1000 37
1001 ~ 2000 999
2001 ~ 2019 12

Total no. of integers =37 x 3+ 36 x5+ 99x 2+99 +999 + 12 =1500
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3.

Pl Ay e 8 2019 i 1 il o

List all possible group(s) of positive consecutive integers having sum equal to 2019.

& A3

s 3 HEBRgr Fh

Ko ez o

=m-k)+(n—-Gk-1))+...+n-D+n+m+D+...+(n+k) ,k 5 K

=QRk+1)n

®

2k+1)n=2019

2k+1)n=3x673 or 2k+1)n=1x2019
n=3,k=336(rej.);n=673.k=1;n=1,k=1009 (rej.) or n =2019, k=0 (rej.)
n=673. k=1

T G 6720 6730 674 0

i LI IS QERT Shp -y o

EOUFE K s o Qe

FN ARG Ao e

A% N=20K + 1) KA izg 2 f ik

Egla
=m-2K+(n-QRK-1)+...+(n—-D+n+(n+ D) +...+(m+2K)+(n+ 2K+ 1)
=2QRK+1)n+QR2K+1)

=K+ 1)2n+1)

(2K + 1)(2n + 1) =2019
QK+ 1)@2n+1)=3x 673 or QK+ 1)(2n+1)=1x2019

n=1,K=336(rej.) ; n=336.K=1;n=0, K= 1009 (rej.) or n.= 1009, K = 0
n=336,K=1orn=1009,K=0

% n=336,K=1
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T R i p
N=202K+1)=22(1)+1)=6
il T RS 3340 3350 3360 337 0 3385339 -

# n=1009,K=0
LK S Jagk Y
N=2Q2K+1)=220)+1)=2
i F T g 1009 0 1010 e

£73 3 ko
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Suggested Solutions:
Case I: The groups have odd number of consecutive integers.

Let the sum

=m-k+(n—-Gk-1))+...+(m—-1)+n+m+1)+...+(m+k)  where k is any positive integer

=R2k+1)n

Let

(2k+1)n=2019

2k+1)n=3x673 or 2k+1)n=1x2019
n=3,k=336(rej.);n=673.k=1;n=1,k=1009 (rej.) or n =2019, k =0 (rej.)
n=673, k=1

1.e. The consecutive integers are 672. 673, 674.

Case II: The groups have even number of consecutive integers.

Let N be the number of consecutive integers.

If N is divisible by 4, the sum must be an even number.

Welet N=22K+ 1) where K is any non-negative integer.
Let the sum

=m-2K+(n-QRK-1)+...+(n-DH+n+(n+ D) +...+(m+2K)+(n+ 2K+ 1)
=2QRK+1)n+QR2K+1)

=R2K+1)(2n+1)

2K+ 1)(2n+1)=2019
2K+ 1)2n+1)=3x673 or 2K+ 1)2n+1)=1x2019
n=1,K=336(rej.); n=336,K=1;n=0, K=1009 (rej.) orn =1009, K=0

n=336,K=10orn=1009,K=0

Whenn =336, K=1

No. of consecutive integers

N=2Q2K+1)=22(1)+1)=6

i.e. The consecutive integers are 334, 335, 336, 337, 338, 339.

Whenn=1009, K=0
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No. of consecutive integers
N=2Q2K+1)=22(0)+1)=2

i.e. The consecutive integers are 1009, 1010.

There are 3 groups
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®]= / Figure 2

Bl= ¥ § 3 BARAnI i 7] 0 ¥ P At HEL SR S A R L Ao o

Figure 2 shows three quadrilaterals with the same shape. All the vertices locate on the perimeter of
the squares and lie on the intersections of the grid.

MR bR L 2 X5 eE A
The followings are the rectangles with dimensions 2 X 5:

(a) Frafiat F0e BARAFehw FA RET P E P g ff E30 833 H2g ff -
Lo (m AT g 2 R 1)
Draw four quadrilaterals with different shapes such that each of their area is half of the
rectangle. (All the vertices must locate on the perimeter of the rectangle and lie on the

intersections of the grid.).

[V

(b) %3 %5 B2 Fajkehe #2550 8 & () 2 hif 2 2
How many quadrilaterals with different shapes which fulfill the conditions stated in (a)?
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1= 3% 48 f%/ Suggested Solutions:
£ 4092 B ALk A0 5 A (a)INRE i o

There are 22 quadrilaterals with different shapes which fulfill the conditions stated in (a).

R = N N N 4

————
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5.

N enE - iR Y L F o AT TEREY AR REEF cANBC{rDEHP e BTER -
FHUE T o~ g

Each of the sides of octagon is integer. All the vertices are located on the intersections of the grid.
A, B, C and D are four of the vertices. Draw the octagons with the following instructions:

(a) % % B & The longest perimeter

A D
o

(&)
&) ]
B C
(b) % % #.7& The shortest perimeter
A D
(&} (&}
(& (&
B C
HKMCPSC 2018/19
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(c) o # #= ~ The largest area

A
o

(d) & 4% &) The smallest area

A
®

Primary - Heat PAGE 12
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23k 42 f% : / Suggested Solutions:

(a) % % &£ The longest perimeter

A D

(b) % % #.® The shortest perimeter

A, oD

Primary - Heat PAGE 13
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(c) o # # = The largest area

A, oD

—B—u I:I '_C'_

(d) ® f #-- The smallest area

/
N

pd
4
<.t
\
Y
N

N
o
o

4

-
4\,‘_
JH.r
-/

9
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6.

100 71 p n Fdicd o IR/ e § b § 3 e g ?

For all positive integers less than 100, which integer(s) has/have the greatest number of different

factors?
& AR ¢
60=2>x3 x5 NEHEHE =3x2x2=12

72=23x3%, NEEE =4x3=12

84=2"x3x7, NEIWEE =3x2x2=12

90 =2 x 3?x5, [N#HI#E =2x3x2=12

96=2°x3, NEEE =6x2=12

Suggested Solutions:
60 =22 x 3 x 5 .number of factors =3 x 2 x 2 =12

72 =23 x 3 . number of factors =4 x 3 =12

84 =2% x 3 x 7, number of factors =3 x 2 x2 =12

90 = 2 x 3*x5, number of factors=2 x 3 x2 =12

96 = 2° x 3 , number of factors =6 x 2 =12

Primary - Heat PAGE 15
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7.
Bzl - &I FE2Relr-d 5B 1232

3

et F S H, o

3k

Figure 3 shows a numbered square board and figure 4 shows a cross tile formed by 5 small squares.

1 2 3 | e | e | 9|10

11 |12 | 13 | ... | ... | 19 | 20

91 | 92 | 93 | ... | ... | ... | 100

¥l = / Figure3

®l= / Figure 4

S LS HORTIE O R RE S Y T o B F e 2 fe L3100 £ 5 %

N S =X

We place the cross tile on the board and it covers 5 tiles completely. If the sum of the covered
numbers is 310, find the number covered by the center of the tile.

& R ¢

UL FEIEY SRR EF T L xe
5x =310
x =62

L E g o F e 16D

Suggested Solutions:
Let x be the number covered by the center of the tile.
5x =310
x =62

The number covered by the center of the tile is 62.

Primary - Heat PAGE 16
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8.
BT AEE LM T4 R T R S REA TR R

By adding “+” or “—", or combining the adjacent numbers, construct equations with the following
answers.

|+ / Example:
B-M-5-4-3-2-1-0=T1

% % /Answers:

(a) 9 8 7 6 5 4 3 2 1 0 = 2
(b) 9 8 7 6 5 4 3 2 1 0 = 0
(c) 9 8 7 6 5 4 3 2 1 0 = 1
(d) 9 8 7 6 5 4 3 2 1 0 =9

=3k 38f% ¢ / Suggested Solutions:
9—-8+7+6-54+4-3+2-10= 2

9-87+6+54-3+21+0= 0

9-84+47-6-5+4-3+2+1+0= 1

9 - 8+7+6-5-4+3+2-14+40 =9

H 1w &I F &/Accept any possible answers)

Ha

(#
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9.
BB RN R NE GRS 2R EMEPERT o 1% EE S A5 AR T F]A)

Without using ruler, tearing of paper and drawing any line, use the pieces of rectangular paper
provided to fold the following figures:

(a) wff s Rk H0% 73 Eif2ts &= 42
A scalene triangle (without right angle) having 50% of the area of the paper.

(b) & # 5 &% 37.5% ehg )
A rhombus having 37.5% of the area of the paper.

(c) o ff 5 RK 62.5% eh (i & &) T 7w ifa)
A parallelogram (without right angle) having 62.5% of the area of the paper.
v 9 2 1, L 7
() &5 Rk o T 7

9
An asymmetric pentagon having Te of the area of the paper.

(7 #347 PFITHe R 2 P )
(Put all the folded figures into the folder.)

#2342 f% : / Suggested Solutions:
(a) (b

(c) (d)

g o wm e

e e e
o

(X B # £12F #/Accept any possible answers)
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10.
G Fe I EF TR TR VU TR ERR -
Cut along some edges of a polyhedron, we can unfold it and form a net.

]+ /Example:

T Rfet Y - BEER
A Cube and its net
BIkT- B ifgnE RT3 Bz 4000 o
Figure 5 shows a triangular pyramid with the 6 edges of different lengths.
() FFNEP A BT R PERE - (ERBP R 2)
Draw two possible nets. (The inner side faces up)
(b)) Rp =443 5 BARPERBRERBEN RIH )2

How many nets can be formed by unfolding the triangular pyramid A
with the inner side facing up?

®I /Figure5
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SR

EER A

% BB B

(b)

ERFWET 5

ERBA 2Kk -

EREB 1 K 56 mds- 7o
EREA:

LB IR NZ £ RGBS PE T ER R

B e

(14t o BB RIS )
25 ABERR - TE R 2R BB B gt A
EREB: ABCD, ABDC ; ACDB, ACBD ; ADBC , ADCB

(114 5 BRSEN B2 )

N VA

EHEF B

y
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11.
A~B~CHeDm % - 4=F].] & i o

A BAeC 2w 1 20 i 3
A~BeD £ 1 16 44 3
A CHeD 2w 1 18 4 3y

B CAeD £ 7 21 o 3o

EBR A RAET A fo e B R A AR E R ARl A Ao T

A, B, C and D went to a snack shop.
A, B and C ate 20 fish balls in total.
A, B and D ate 16 fish balls in total.
A, C and D ate 18 fish balls in total.
B, C and D ate 21 fish balls in total.

SN
>
N

0

The one who ate the most fish balls has to pay for him and the one who ate the least. The price of

each fish ball is $1.5, how much should he pay?
&R ALfE

A+B+C=20 ..(1)
A+B+D=16 ..(2)
A+C+D=18 ..(3)
B+C+D=21 ..(4)

DH+2)+BG)+ )
3(A+B+C+D) =75
A+B+C+D =25
. A=4,B=7,C=9and D=5

S (C+HA)X1.5=(9+4)x1.5=13x1.5=19.5

i SEFECF 19 5T S A /19.5 9¢ -
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Suggested Solutions:

A+B+C=20 ..(1)
A+B+D=16 ..(2)
A+C+D=18 ..(3)
B+C+D=21 ..(4)

DH+@2)+BG)+&)
3(A+B+C+D)=75
A+B+C+D =25
. A=4,B=7,C=9andD=5

S (CHAYX1.5=(9+4)x 1.5=13x 1.5=19.5

He should pay $19.5.
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12.

MxN i fep > P - fideg U e B0 05 - 2 ) BT SET) o §
PAEIHBET EERE 2T AT R AP e OB RRES S R
(Hamiltonian path) °

In M x N grid, we pick up a grid to be the starting grid, then move vertically or horizontally to
another until we walk through all the grids. For each move, we are not allowed to walk on the grids
we passed. The directed moving path is called Hamiltonian path.

]+ /Example :

o
1

A f __‘_J
I |

%l / Figure 6

(8) B2 x 26 faph » 24 5 b ek @RS 9

In 2 x 2 grid, how many Hamiltonian paths are there?

(b) &3 x 32 R » £F 5% g HATRIE 9

In 3 x 3 grid, how many Hamiltonian paths are there?

(c) = H x b fd s R ENER- RIT548 ?;’KEE%ﬂ!‘% BEELIE o R A E 7
FARRL AT EN (xy AF NG AT T A

In 5 x 5 grid, Mary thinks that any grids can be the starting grid of the Hamiltonian path. Do
you agree? If not, put a “X” to denote all the grids that cannot be the starting grids.
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AL

(@) FAMPd 2T E PR p T LAcg FHUT A ERE -

M

P‘—:’ﬁii"’i\lf’“"_ﬁwmﬁ.» g] r:'j]lﬁ_x,{;'_

3 2x4=8 B

(b) Bz 4
mnan I ssaniflcs IR D mm
H,J HE i

TRrFy=x FHE S APENY - wRgs

5" L_i staa I AN

o

Y|V

—n hEmE
L= ; 1 -
4_J L_;.J Btz /v

ENCEIRRTS et W SU RN NES LA

FliWY OB Rfrd BRI FEAPITR

X3 8x4+0x4+8=40 15
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(©)

X X

X X X
X X

X X X
X X

13 white squares and 12 black squares

we can only start from a white square and end at a white square.
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Suggested Solutions:

(a) If we start from the lower left hand corner, we have 2 paths shown below.

I_L_I

)

v

<

=

1

Similarly, we can have 2 paths starting from any corner.

There are total 2 x 4 = 8 paths.

(b) Corner Starting grids

-

>

B

\

N

\

P

*-

Ll

S

it

N

]

We can obtain another set by flipping the figures above by y = x.

Iy

_*

13

£

=
4
v
Centre Starting grids

r—b-

g

L

{

B

‘_

(AR

1* step moving east,

then turn left/right

Similarly, we have 2 ways for moving north, south and west.

Other Starting grids

The shaded starting grids on the left have 0 paths.

Because there are 5 white squares and 4 black squares
and we start from the black squares.

There are total 8 x 4 + 0 x 4 + 8 = 40 paths.

Primary - Heat
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(©)

X X

X X X
X X

X X X
X X

13 white squares and 12 black squares

we can only start from a white square and end at a white square.
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13.
R CASHIBE KAC=3 H= AB =5 Hiz » APHBC SHEI B = £

e
In figure 7, A is a fixed point. Let AC = 3 units, AB = 5 units, we say BC cuts across 8 triangles.

\ ‘/IVE =/1 unit

1 ¥ /1 unit

Bl - / Figure 7

(a) A5 AB2 AC 2 B2 C'» @ @ AB'=8 ¥ > AC'=5H =« I B'C'§ 56 5

1z 80
AB and AC are produced to B' and C'respectively such that AB'= 8 units and AC'= 5 units.

How many triangles have been cut across by B'C'?

(b) 4r(a)?B#r7m 0 F AB'=10 E =2 AC=6H = - B BCE§5E? "R =427
According to part (a), if AB'= 10 units and AC'= 6 units. How many triangles have been cut

across by B'C’?

96 ¥ =2 AC'=60 H i= o i* BC'¢§ 56 % > B = £3;°

(c) 4r(a)it#rit » F AB' =
According to part (a), if AB'= 96 units and AC'= 60 units. How many triangles have been cut

across by B'C'?
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ERAEfE
* AB=m > AC=n
Fmfen 3FREBC H §FHE P

No. of 120° lines=n — 1 i
C i
i
1

No. of 60° lines = m — 1

0
1 ™~
i B
1

No. of vertical lines=m —n -1

= [I + (no. of 120° lines crossed) + (no. of 60° lines crossed ) + (no. of vertical lines crossed)]
= [M+(mn-D+m-1D)+m-n-1)] m>n % m fcn 3 F
(a) m=8,n=>5
BELZH= 43, =[1+4+7+2]=14
(b) m=10,n=06, g.c.d.(10,6)=2
g.c.d. (10,6) x Number of triangles cut across when m =5, n=13
=2x[1+4+2+1]
=16
(c) m=96,n=060,g.c.d.(96,60)=12
g.c.d. (96,60) x Number of triangles cut across whenm =8, n =15
=12 x part (a)
=168
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Suggested Solutions:
Let AB=m, AC=n,

When m and » are relative prime, the line segment BC will not pass through any grid points other
that BC.

No. of 120° lines=n — 1

No. of 60° lines =m — 1

0
I >~y
{ B
i

No. of vertical lines=m —n -1

Number of triangles cut across
= [1+ (no. of 120° lines crossed) + (no. of 60° lines crossed ) + (no. of vertical lines crossed)]
= [1+r-1D+m-1)+m-n-1)] where m > n, m and n are relative prime.
(a) m=8,n=>5

Number of triangles cut across =[1 +4 + 7+ 2] =14
(b) m=10,n=06, g.c.d.(10,6)=2

g.c.d. (10,6) x Number of triangles cut across when m =5, n =3

=2x[1+4+2+1]

=16
(c) m=96,n=060,g.c.d.(96, 60)=12

g.c.d. (96,60) x Number of triangles cut across whenm =8, n =15

=12 x part (a)

=168

> %% |[End of Paper]
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