2017/18 " B mEE AT EYEA B FEELEE |
EEEH (F) K2FEX

125

EL412015 % 2016 x 2017 x 2018 + k B—524 5% > 415 k 2—(E F R - oK k B95/]ME -

}lll

(2 marks)

Itis given that 2015 X 2016 x 2017 X 2018 + k is a perfect square. If k is a positive integer, find the
least value of k.

B
B Fy—IEEEEY -

nn+1)n+2)(n+3)+k
=nn+3)(n+1)(n+2)+k
=m?2+3n)(n*+3n+2)+k
=m?+3n)?+21n%*+3n)+k
WIS k A/ ME > k=10 BRI R — (58 2 P78 -

Suggested Solutions:
Let n be a positive integer.
nn+1)n+2)(n+3)+k
=nn+3)(n+1(n+2)+k
=m?+3n)n*+3n+2)+k
=n*+3n)*+2(n*+3n) +k

For the least value of k, if k = 1, a completed square could be formed.
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R 2|(2 53)
FEFnl=nx(-1)x(n-2)x..x (1) > Hn SFERE -
i

51=5x4x3x2x1=120

B x £ 20181 < B x ERFISRESVE TE, 2

(2 marks)

Definen!=nx(n—-1) x(n-2) x..x (1), when n is a positive integer.
For Example,
51=5x4x3x2x1=120

Let x be 2018!. How many zero digits are there at the end of x?

fieit= N AN

GEEEAY O Y% H 21 20181 10 ARSI E FEIE] « 78 20181 > Seski “5 Y R
2018 2018 2018 2018

lTJ= ' ITJ= ' lﬁ]=' lm]=3

R 5 Y488 H =403 +80 + 16 + 3 = 502

PRI 5 B4R E B e/ DA RIS 2 IVAREE - ATl —EH B AT RE 2 LERE S5 Bl AE
$7 10 - FTLAILA 502 {#EERH 10 -

£ 2018!0f > FEEEILA 502 (EE -

Suggested Solutions:
The number of zero digits is equal to the number of factor 10 in 2018!.

We will find the number of factor 5 in 2018! first.
l2018J B 2018 2018 2018
5

= 403, lsz_SO’ l1251=16’ l625J_3
Total no. of factor 5=403+80+ 16 +3 =502

Total no. of factor 5 must be less than Total no. of factor 2. There must be enough 2s’ to match
the 5s’ to form a 10. So there are 502 of factor 10.

There are 502 zeros at the end of 2018!.
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R 3 (2 43)

SISIEH — 7 —2 > ORI ZE - U AR % - (BAEE(E ARy HEE - A EEZ R840 R8s 2 -

By 7O ket T — (BRI H A% -

25 n {#H SR EHE
1 &
1-2 R
1-4 ST YN
1-8 BRZE D DILE
1-16 RTINS I N Y- T W

(2 marks)

Mrs Ng has a son and a daughter, Bill and Amy (B & A). She does not earn a lot but she will give
pocket money either to Bill or Amy at the beginning of each month. She designs a fair way to give

the pocket money.

1st to nt month Who gets the pocket money
1 B

1-2 BA

1-4 BAAB

1-8 BAABABBA

1-16 BAABABBAABBABAAB

Who will get the pocket money at the 40th and 415t months respectively ?

PR -

55 40 FIE5 41 {EH
& (55 8 FI5E 9 fiEl H)AVAEK
& (F 18 K

i

Suggested Solutions :
40th and 41st

< negation of ( 8th and 9th)

< negation of (4 and A)

<~ BB
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R 4 (2 5)

fElE - ABCD B—{EE &y 10 EDRAVIETTE - 4R =M1 ABF YIERE 36 “FITEDK » >K CEHY
RE -

(2 marks)

In the figure, ABCD is a square with side 10 cm. If the area of AABF is 36 cm?, find the length of the
side CE.

SRR -

AABC [HIfE =

10X10
2

= 50 cm?

ABFC [Hf& = 50 — 36 = 14 cm?
AF:FC=36:14=18:7
 AABF ~ ACEF

~ AB: EC = AF : FC

10 B 18
EC 7
EC = 3 cm
9
Suggested Solutions:
Area of AABC = 2222 — 50 em?

Area of ABFC = 50 — 36 = 14 cm?
AF:FC=36:14=18:7

+ AABF ~ ACEF

~ AB: EC = AF : FC

10 18

EC 7

EC = Ecm
9

Secondary-Heat Page 4 HKMCPS 2017/18



5| (2 5)

FEES - ETPNEA 4 (BeFNEA=/AF - LRREHPHERR 13 K - 1 4 E/NEPHY

FIE Ry 2 [EOK > SRKEIRY-FEE -

(2 marks)

In the figure, 4 congruent right-angled triangles are arranged inside a square as shown. If the larger
square has side length 13 cm and the radii of small circles are 2 cm, find the radius of the larger

circle.

H2s5REf# / Suggested Solutions :
X AE=BF=CG=DH=a f; AF=BG=CH=DE=b

{ab =(2)(a+b+13)

a’? + b? = 13?
i/ From (1),
ab
7 —13=a+>»b
ab)? ab
( 4) —2(7)(13)+132 = a? + 2ab + b?
(ab)?
—13ab + 132 = 132 + 2ab (by (2))
ab = 60
a? + b% — 2ab = 132 — 2(60)
(b—a)?> =49
b—a=7

O RERYHEE / Radius of larger circle = 3.5 cm

Secondary-Heat Page 5
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R 6 (2 43)

B O TR R (B R A — B AREA T 8 (BB P oo —( - T8
WRIEI—CI8THS - RS s R % -

WRA—MEERAEE T ER T - ERaiEE 2 —ErE?

(2 marks)

The figure shows a peg board used for a game show. Whenever the circular chip falls onto a peg, it
has an equal chance to bounce left or right.

If the chip is dropped from the location shown, which position would it most likely fall to?
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EERREfZ / Suggested Solutions :

Lol
2 2
(9] (0]
1 1 . 1 1
4 4 4 4
1 (0] 3 @ 3 (0] 1
8 8 8
(@] @ @ (€]
1 4 6 4 1
16 16 16 16 16
@
i 5 @ 10 @ 10 @ E @ 1
32 392 39 32 32 39
@ @ @ @ (5] o
1t 6 1 2 15 6 1
64 64 64 64 64 64 64

(2[5 [4[5]0]7]8]

ERAKEEE 5 SRIE -

It most likely falls to position 5.
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(2 53)
B 3 (EYNEAE > AR EE AR BN AR R 18 EER 8 DK » SRS IMIEIRTRAR -

(2 marks)

The figure shows 3 touching circles. If the radii of the two larger circles are 18 cm and
8 cm respectively, find the radius of the smallest circle.

a® =(18+1r)>—-(18-1r)> =72r ..(%)
b? =B8+1)>—-(8-1)> =32r ..(»

(a+b)> =(18+8)2—-(18—=8)2 =576 ..(xx*)

V () (%),
ab = /(72r)(32r) = 48r
From (xxx),

a’ + b? + 2ab = 576
72r + 32r + 2(48r) = 576
r = 2.88
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R 8(2 43)

EAIA B4R (0,4) 7 C, D #Ex 8L > B~ F~ G J% H 5YRIE AB ~ BC ~ CD J% DA JHh -
S ABCD B35 AB = 5 » 3K [28504> PQRS i -

(2 marks)

Given that the coordinate of A = (0,4) and C, D lies on x-axis. E, F, G and H are mid-points of AB, BC,
CD and DA respectively. If ABCD is arhombus and AB = 5, find the area of the shaded region
PQRS.

SRR -

ASDH , APAE, AQBF 1 ARCG 53 5[/tY%E H, E, F F1 G s $t
Ji e fiedE 180° - FfIor G AS'AH » AP'BE » AQ'CFF1
AR'DG. '

BHISEFTIUETE PQRS » APSS' > P'BQP > QQ'CR fi1 SRR'D R N
s \ O\

« PQRSHJEIR = (5 x 4) = 4 EI7Hifir

Suggested Solutions:

By rotating the triangles ASDH , APAE, AQBF and ARCG 180°
clockwise about H, E, F and G, we obtain AS’AH, AP'BE , AQ'CF A
and AR'DG respectively. D e

Notice the parallelograms PQRS, APSS', P'BQP, QQ'CR and = A |
SRR'D are congruent. - o

1
. Area of PQRS = < (5 X 4) = 4 sq.units
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(2 43)
B FRAE F LA YT A
(a,b) * (c,d) = (ad + bc, bd)
(ka,kb) = (a,b)
(a,b)A(c,d) = (ac, bd)
Hrfra b cdk BEE > WH b, dFl kAZFERO -
() 2R (1,2) * (x,y) = (5,6) » K(x,y) A(1,6) =7
(b) (1,2)A(2,3)A(3,4)A...A(2017,2018) =?

(2 marks)

We are going to define the following operations:
(a,b) * (c,d) = (ad + bc, bd)
(ka,kb) = (a,b)
(a,b)A(c,d) = (ac, bd)

Where q, b, ¢, d, k are all real numbers with b, d and k are not equal to 0.

(a) Given(1,2) * (x,y) = (5,6),then (x,y) A(1,6) =?
(b) (1,2)A(2,3)A(3,4) A ... A(2017,2018) =?

EHFEf# / Suggested Solutions :
(a)

(1,2) * (x,y) = (5,6)
(v + 2x,2y) = (5,6)

" y=3kx=k
(x,¥)A(1,6)

= (x,6y)
= (k,18k)
=(1,18)

(b)

(1,2)A(2,3)A(3,4)A ... A(2017,2018)
=(1-2-3..-2017,2-3-4...2018)
= (1,2018)

Secondary-Heat Page 10
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(2 4)

FE—EIETTENA 15 B EFEIEITIN 4 (ETERES 6 — A A SRR B S - (EFIRE (TS
5t &t BIARZE =B - sEALm] DLy BRIl = A IPne?

(2 marks)

There are 15 points inside a square. They are all connected by non-intersecting line segments with
each other and with the vertices of the square, in such a way that the square is dissected into
triangles. How many triangles will we have?

BEEE

A% - TR IETTINY 4 (EIEES -

FIEAEREEN E—E > 5 4 H=mA)F -

FEH P —(EER I B R > HFIEE 2 H=mAF

FEH P —EE I B =45 - TMHEE 2 ([H=AF - 147

Al
HE=MAF=4+2+2+..2=4+2(14)=32 i -

Suggested Solutions :

Initially, we have a square with 4 vertices only,

After adding the 1st point inside the square we have 4 triangles.
Adding the 2nd point inside any region we have 2 more triangles.

Adding the 3rd point inside any region we have 2 more triangles. 14 times

Therefore,

Total number of triangles=4+2+2+..2=4+2 (14) = 32.
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(2 4)

/NAE MR RTE T T8k - SRR $1RK 121° © FBRMMEE T8 - $8RRSHEL 81 )R
[l 121° » AIRERMZAENR | 6 2 7 Bf & - SRMAAT &5 -

(2 marks)

Ming watched his watch before his dinner. He found that the angle formed between

the hour hand and the minute hand was 121°. After the dinner, he watched his watch again. The
angle formed between the hour hand and the minute hand was also 121° . If he had his dinner
between 6 p.m. to 7 p.m., find the time spent on his dinner.

BEEE . VLR

B 6:x B 6:y 180° + 0.5°x — 6°x = 121°
59° = 5.5%
118
T

6°y — (180° + 0.5°y) = 121°

5.5°y = 301°
_ 602
T
FABIRRS R = 22— 22 = 44 534
Suggested Solutions:  Speed of hour arm is
per min
Speed of minutes arm: 6° per min
Dinner is from 6:xto 6:y 180° + 0.5°x — 6°x = 121°
59° = 5.5%
_ 118
ST

6°y — (180° + 0.5%y) = 121°

5.5°y = 301°
_ 602
T
Time spent = 802 _ 118 — 44 min.
11 11
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(2 5)
(i 4 cm x 8 em (VRG> AEFEFE(E B #5801 D BiEE B IIET APQCD - K13 APQCD
YIS -

(2 marks)

A rectangle 4 cm X 8 cm in dimension is folded as shown in the figure so that point B and point D
are overlapped to form a pentagon APQCD. Find the area of APQCD.

A 4cm D A D

P C
8 cm

Q
B C
BRER Suggested Solutions:
& AP Fy x cm Let AP be x cm
AP2 + AD2 = PD? (B EH) AP?+ AD? = PD? (Pyth. Thm.)
xX2+42 =(8-x)2 x2+42 =(8-x)2
x =3 x =3
AP=3cm,PD=5cm AP=3cm,PD=5cm
AN, QC=3 cm By symmetry, QC = 3 cm
(5+3)x4 3x4 _(5+3)x4 3x4 5
APQCD MViHE = > + > Area of APQCD = > + > = 22 cm
= 22 cm?
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(2 53)
2% ] A1 |x] 53 B R e A -
(ffil40 [4.2] = [4.8] = 5 {fii [3.46] = [3.99] = 3)
satE THIE
[VI]+[VZ]+[V3]++[V100]| - (| V1] +[ V2] +[ V3] +-+[V100])
HIE -

(2 marks)

Let [x] and | x| represents the round up and round down functions respectively.
(For example, [4.2] = [4.8] = 5 while |3.46] = [3.99] = 3)

Find the value of the following expression,

[VI]+[V2]+[V3]+-+[V100]- (| V1] +]|V2]+|V3]+ - +]|V100])

BEEE

0 & xRIEATE

Il = IV = {1 A
© 1% 100 9 10 [EIE A

BESRIIE = 100 — 10 = 90

Suggested Solutions:

_ _ (0 when x is a square no.
[\/;] NEJ B {1 otherwise

" There are 10 square no. from 1 to 100 inclusively

Required value =100 — 10 =90
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(2 53)

WIS ke (EESTREEZ NUE 2018 3 H. 1 < k < 2018 » KI5 k {EZEEGE R T i/ NVEY -

(2 marks)

[f the sum of k consecutive integers is 2018 and 1 < k < 2018. Find the smallest number in these k
integers.

R

k
5 (a+k—1)=2018
k(2a + k — 1) = 4036

£ 4036 [N ITf% > kHYATRE(E Ry 1009 22018 - “FEEF] a KyEREE > k A LUK 1009 » it a =
-502.

B T5TE B5—502 > 75 1009 iHLEHLE) -

Suggested Solutions:
k
E(Za +k—1)=2018
k(2a+k —1) = 4036

By factorizing 4036, possible values of k = 1009 or 2018. By considering a is also an integer, the
only possible value of kis 1009, thus returning a = —502.

i.e. the 1st term is =502 and there are 1009 consecutive numbers.
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(2 53)
[ B — SRR > SKIETF A a, b e ZF -

(2 marks)

The figure shows an equidistant geoboard. Find the sum of angles a, b and ¢ shown in the figure.

B FEf# / Suggested Solutions :

a=a,b=>b

a+b+c=ad +b"+c=90°
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(x? — 5x + 5)(x2—11x+30) =1

o SKETRERYE B A -

(4 marks)

Find the sum of all real roots in this equation,

(xz — 5x + 5)(x2—11x+30) =1.

LR
(x2 — 5x + 5)**~11x+30) — 1 |

X* —11x+30 = (x — 5)(x — 6)
fE— X —-5x+5=1/1 ¥ - 11x+30=K » K BIFEEE
WERZ A =5
BT X*—5x+5#0 fllx*—11x+30=0
W E R A =11
M= X —5x+5=-1F1x*—11x+30=2K » K IFEH
WEL A =5

FTAHYE S 2 F1 =5 +5+ 11 =21

Suggested Solutions:

(x2 — 5x + 5)(x2—11x+30) =1.
x2—11x+30=(x—5)(x—6)
Case |I: x> —5x+5=1and x> — 11x + 30 = K, where K is a non-zero integer
Sum of 2 real root =5
Case ll: x> —=5x+5#0andx*—11x+30=0
Sum of 2 real root = 11
Case lll: x> —5x +5=—1 and x> — 11x + 30 = 2K, where K is a non-zero integer
Sum of 2 real root =5

sum of all real roots =5+5+ 11 =21
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(3 4)
U 5 b T LA B HOC -

M) (HfD) (HED (P9

D (=8 (St i3] D

BT 30 BeE ke, a8 30 AU kel Ny ZERavECT -

(a) FKHIEEE
(b) fx/N 5 MIfEEL
(c) AR 6 fir 3 MIFFEL.

Secondary-Heat Page 18
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(3 marks)

The following digits can be formed by using popsicle sticks.

(2 sticks) (5 sticks) (5 sticks) (4 sticks) (5 sticks)

(6 sticks) (3 sticks) (7 sticks) (6 sticks) (6 sticks)

Now there are 30 popsicle sticks, by using all 30 sticks, form the required numbers to the following
conditions.

(a) The greatest even number;
(b) The smallest number which is a multiple of 5;
(c) The greatest 6-digit number which is also a multiple of 3.

EHFEf# / Suggested Solutions :

(a) 11,111,111, 111, 114 (2% 13 +4)
(b) 20080 (5+6x2+7+6)
(c) 999531 (6X3+5+5+2)
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3 18 (4 +)

FREEHLHHRE- B 0L 1002 FehF (£45040100 & ¥ 28 [ ) o P E 4k
cfeF T of o L Fhf1 08 MBI - BlEF C o

Sk e BARIT Ceh5 TR LB 4 4 -

74k EBCE Lok B E R A BT CHI0 B E L F 0 A s B ILEE 1A
Question 18 (4 marks)

Every team is required to provide a number between 0 and 100 (including 0 and 100, decimal
number is also allowed). The average of all the numbers collected will be calculated and then be
multiplied by 0.8 to get a number C.

The 5 teams that provide numbers closest to € will get 4 marks.

The 10 teams that provide numbers furthest away from C and the teams have not provided any
numbers will get 0 marks. All the other teams will get 1 mark.

B FEf# / Suggested Solutions :
(-~ ZE/#H/NA)
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B 19 (4 4)

HFER - SR T ES:

SRR DUBEE T AR (L SR B4 /4REY HUETASEE ) ARIE LN 4/ 4R -
(a) TE AR P — R TR S A LA A L 49— YU o

(b) FELLIE TR P — SRR S AN L TE R R = 5 — B = A -

() F—RELSHERIE o R AW EL 7 -
(d) = AP A E M EE SO = AP EE s —i S —E=A -

Question19| (4 marks)

Using straightedge only to complete the following tasks:
Remark: You are only allowed to join points (including new intersections of lines / line segments)
to form new lines / line segments.

(a) Form a quadrilateral inside the rectangle which has one fifth of its area.
(b) Form a triangle inside the square which has one third of its area.

(c) Use aline to divide the trapezium into two parts having equal area.

(d) Form a triangle inside the given triangle which has one fourth of its area.
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EERREfZ / Suggested Solutions :
(BEZH M A PEEZE/Accept any reasonable answers)

(a)

o o
_ -9
b ' Y T
e~ O
_________ _,
|
|
|
|
O O—— O o o i
“+~,_ I I -L_ |
B i | \ S~ [
| 20} o
| I I 1 ?
i 1 | \ |
I : —----- + ——————— B¢
I | |
b -—---e0 \
\
\
O © @
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(b)

-

(c)

Secondary-Heat
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(d)

255
End of Paper
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