Senior Division

Questions 1 to 10 are worth 3 marks each.

1-10 f%, S/ 3 5
1. What is the value of 2023-3202?
2023-3202 FrIE AR 1 15 2
(A) -1221 (B) -1179 (C) 1179 (D) 1221 (E) 5225

2. A parallelogram PQRS has an area of 60 cm? and side PQ of length 10 cm.
Which length is 6cm?

BT IULTE PQRS HITHIF Y 60cm?, 4 PQ KK EEJy 10em.

W 2% A2 BRI K /& 6em ?

(A) RQ (B) RS (C) QT (D) PT (E) QS
3. Which one of these is equal to 57x953?
57x953 FAI{E A% T AT ?

(A) 321 (B) 4321 (C) 54321 (D) 654321 (E) 7654321
4. What is the difference between 2° and 52?
25 B2 HEZ 2

(A0 (B 1 (C) 3 (D) 5 (B> 7
5. What is the value of the angle 6° in the diagram?

KPR, i oo 27

(A) 100° (B> 110° (C) 120° (D) 130° (B> 140°

6. The shaded square is inscribed in the larger square as shown.



What is the ratio of shaded to unshaded area in the diagram?
NEIPEARIETT TN T BORRIET B .
FH 52 & 23 BT AR 5 AR B B2 & 2 O TR AR 2 b2 22 /b

of

3 4
(A) 54 (B) 25:24 (C) 3:2 (D) 74 (E) 127

7. Jemmy multiplies together all the integers from 1 to 18. What are the last three digits of the

result?
KW 1 2 18 Z [RI BT A AU . A 3045 R E =AU A2
(A 000 (B) 020 (C) 200 (D) 080 (E) 800

8. A fuel tank is 40% empty. Then 40 litres of fuel is removed. The tank is now 40% full. How

many litres are in a full tank?

/AR 40% 2 R, B 40 TR, AR B 40% 25 B« XA TIAE RT LA 22 b T ?
(A 40 (B) 100 (C) 160 (D) 200 (E) 400

9. The volume V of a sphere of radius r is given by V = %ﬁﬁ .

For a sphere of volume V=100cm?, which of the following is closest to the radius?
oz N . 4
AN r KERAEERA V, BRARAY = §7zr3 .

—MEBUA V=100em® RIERIR, BRI 1T B 1) AR 2
(A) 2.9cm (B) 3.5cm (C) 5cm (D) 5.8cm (E> 10cm
10. If I add 3 consecutive odd integers, | get a total of 9m+3. The largest of these 3 integers is
WK 3 AN ELL M EAN, g om+3. iX 3 NEHR KB4 2
(A) 3m-3 (B) 3m-1 (C) 3m (D) 3m+1 (E) 3m+3
Questions 11 to 20 are worth 4 marks each.

11-20 /&, & 4 4
11. The value of (\/ﬂ+ \/ﬁ)z is

i1 (V24 + B2) T2

(A) 140 (B> 150 (C) 160 (D) 170 (E) 180



12. In a group of 6 people there are 3 pairs of twins. How many 3-member committees can be

chosen that do not contain any pair of twins?

=6 NHHH 3 XEXULAR, 75 1] — 3T DAk 2 DA S AR — X XURAGR ) 3 A/ ?

(A0 (B) 8 (C) 12 (D) 24
-1 -1
13. Assuming a>b >0, the expression _2_ — can be written as
-b
a—l_b—l .
Bita>b>0, FiEk — g LR
2 |12
(A D=2 (B) 2*2 c) 2 (o) &P
ab ab b+a a-b

14. A bag contains red and yellow balls such that the ratio red:yellow is 5:7.
Then 10 balls of each colour are removed and the ratio changes to 5:8.
How many balls were originally in the bag?
7 B A BRTER, ARG HEERIEE N 5:7.
MEET B 10 AN BEERNT 10 NIBRIG, ZLBRNIBE BRI R 2t 5:8
IR T R~ 2 Ek?

(A) 48 (B> 60 (C) 72 (D) 84

(B> 48

(B> a-b

(B> 96

15. In the solution to this number puzzle, whenever there are three numbers in a straight line, the

middle number is the sum of the other two.

What is the value of x?

TR A B i, R T —F E L LR =, RS T R AR T

.
X FHERAZ A7

(A %(a+b+c) (B) %(b—a—c) © %(a+b—c)

(D) l(a—b+c) (E) l(b+c—a)
2 2
16.1f f(x)=5+x and g(x)=7-x,then f(g(x))-g(f(x)) equals

R f(x)=5+x, g(x)=7-x,0 f(g(x))-g(f(x))%F



(A) 10—x (B) 7 (C) x+2 (D) 10 (E) 2x-2
17. The hypotenuse of a right-angled triangle has length 6cm. The perimeter of the triangle is 14
cm.
What is the area of the triangle in square centimetres?
—NHEAZMAIERRIL KR 6em, JHK 14cm.
A=A TE R AR 20 F 05 K ?

(A7 (B) 12 (C) 14 (D) 21 (E) 24

l,ﬁ,i 1 and 3

18. | have two identical dice, each with faces 1, 5

B2 2
I roll both dice and multiply the two numbers rolled, then simplify my answer. What is the

probability that this product is rational?

\ e Ll B L g 8
WA WA R RIBCT, BT RN TR IE N 1’2'J§’J§’J§ ol >

YOI AL BT RS B B R BOH SR AL T 45 2R . 13 BIMBUNE BB R 2 2 /07

A L B) L ) L (D) > € L
9 6 2 18 18

19. How many distinct pairs (X,y) satisfy x*+y? <50 if x and y are both positive integers
with x>y?
WA x My BAERE. Hx>y, HEZOADRREBE (x,y) #H2 X +y* <50?
(A) 15 (B) 13 © 1 (D) 9 (E) 8
20. A 15cmx20cm rectangle is cut into two triangles. One triangle is rotated and placed on top of

the other triangle as shown to form a concave pentagon.

What is the perimeter of the pentagon?




¥ —A~ 15cmx20cm K5 TE BT B A = MK . B Hrp— A =M HBHE S — A=A -
77, RN, N E.
XA FIATER A KA T2

(A) 80cm (B) 84cm (C) 93cm (D) 96cm (E> 105cm

Questions 21 to 25 are worth 5 marks each.
21-25 78, &5 7

21. | have four numbers. When | add 3 to the first number, subtract 3 from the second number,
multiply the third number by 3 and divide the fourth number by 3, my four answers are all equal.
My original 4 numbers added to 32. What is the sum of the largest two of these?
AU T BIEE M b 3, BN 3, BTk 3, FIUA%
TEREL 3, 13 2RISR AR
JERAIIU AN B 2 A0 32, TR DY Er b i R AN B 2 Mg 2 /02

(A) 24 (B) 25 (C) 26 (D) 27 (E) 28
22. Antonio walked 11.5 km to his cousin Maria's house.
At first he walked uphill, then along a flat part of the road and the final part was downhill. The trip
took 2 hours 54 minutes. The next day his walk back home took 3 hours 6 minutes. Antonio walks
uphill at a constant speed of 3 km/h, on the flat at 4 km/h and downhill at 5 km/h.
What is the length, in kilometres, of the flat part of the road?
L JeBUPATRIRKIGINIE 2K, 418 11.5km.
—ITURAB R, RS HTE —BOP AT, e —BUR NG BANEREAES: 1 2 /Nt 54 7y
B 25 T ORMAE R ERIR A, A6 T 3 /NI 6 JrEl. 2R JEBLLL 3km/h AT, P
Akm/h fRIE FE ST RAE T i EATAE S DL Skm/h BRI L S0 R 3 R P RS K R R 2 D A BL?

(A 4 (B) 4.5 (C) 5 (D) 55 (E) 6
23. | think of two positive integers and call their sum S and their product P. Which one of the
following could not be the value of S+P?
AR IR, BT B S For, BAIZAT L P £oR. WA RE/2 S+P
ffE?

(A) 84 (B) 86 (C) 88 (D> 90 (B> 92
24. A solid regular tetrahedron has 4 faces, each an equilateral triangle. It is suspended in the

entomology laboratory. There are two food sources on the tetrahedron, one at a vertex V and the



other at X, the centre of the opposite face. When a geodesic grub is placed anywhere upon the
tetrahedron, it instinctively crawls along the shortest possible path over the surface to the closest
food source.

What fraction of the surface area is closer to V than to X, in terms of paths along the surface?
—ASZOIEDY AR DUAN T, B IHAOYSEL =M. K e e R A seia s, IR
W By ALY, AT TRV AL, A AR A G X Ak g — R E
FEIE DY A4 _E AR s BN, 2 A e b A5 2R i b B O BR AR AT B B H CRda M B ik
MR B R AT H A2, BEES V EE X ST AR AN o 1E DU AR R AR B LB 2 /2

(A % (B) % ©) % (D) % (E) %
25. Three spheres of radius 2 sit on a flat surface touching one another. A smaller sphere sits on
the same surface, in the middle and touching all three of the bigger spheres. What is its radius?
SANARN 2 BRI TR TH B HAR AR o 4 — A BN BRAARRAE R —~F 1 b, A7 T =4
RERR P E] HARY] T3 = AN KER R . 35 XA NERIR ) 212 2 2 /02

(A 2B3-22 B 2\B-2 (© \B (D) g (E) %

For questions 26 to 30, colour in the bubbles on the answer sheet to record whole-number
answers from 0 to 999. Questions 26 to 30 are worth 6, 7, 8, 9 and 10 marks respectively.
26 % 30 BAIE RN 0 2 999 HEY, HEMBIREETEF E. % 26 85 6 7, 27 &
574, H28FE 84, H29ME 94, 53085 104

26. How many ways can you select four distinct equally spaced numbers from the set {L- : -,40} ?

MES (L, 40} Pkt 4 MAFBECT, TRETEH T2 ZME, —IF 20k A2
27. Digits a, b and c are chosen and then two six-digit numbers are formed, M with digits abcabc
and N with digits ababab. The ratio M:N is 55:54. What is the 3-digit number abc?

T avb e, AN 7S AL B M AT N, M () #4757 abeabce, N 1) &7 £ 24 ababab.

OV M:N 25T 55:54, ={i#j abc j& %/ ?



28. Two wheels are fixed to an axle as shown. Due to their different sizes, the two wheels trace
two concentric circles when rolled on level ground.

In centimetres, what is the radius of the circle traced on the ground by the larger wheel?

B AEREEAE AR L FRAKCF RSN, BT HIOEAR, XA FER
SR PSR [

KA AE i R3[40 2 /0 JHOK ?

120cm

105cm
wo0L

29. Martin the gardener has 3 new vegetable beds, near the kitchen, laundry and shed. Each year

he will plant one bed with tomatoes, one with beans, and one with carrots. He needs a schedule for

planting that goes for 8 summers.

To balance the disease risk and soil nutrients, his schedule must follow these rules:

® A bed that has tomatoes one summer can't have tomatoes next summer or the one after.

® Carrots can't be in a bed that had beans last summer.

In how many ways can he schedule his vegetable planting for these 8 summers?

bl T 5 T4 3Py, nalFaL 5. ek EMaE. BEMarE 3 it ko il Fik &

Ay B3I Do MR EHE AP 8 MR RE T

N T A R R AT 3Ry, XS RI A ZUEEARE DA T R -

® IRSEMAE AN E M &, 5T ORE A B FHE A E A RE A
Hifi o

® [NEFMAEE NS, AREFEIAE b,

M3 2 AR5 L HEX 8 A E B ?

30. A percussionist is practising patterns within an 11-beat bar of music. To visualise this, she

arranges 11 dots around a circle, with black dots representing a drum hit. She reads this pattern of

dots clockwise, starting at the top.

Her patterns have at least one black dot, no two adjacent black dots and two patterns only count as



the same if they are the same in every detail, including where the pattern starts in the circle and the
direction it is read.

For instance, patterns A and B below are two of her patterns, and they count as different, even
though B can be thought of as A starting on a different beat.

Pattern C is not one of her patterns, since it has two adjacent black dots.

How many drumming patterns like this are possible?

— AT R T IEAESRS) 11 SRl T 2288, O TSR S I RS SIS T, e — A
B EHES T 11 A, Herp BRSBTS ROT AR, MR B33 B 6 5 FR 9
LW

AR, BRSO E AT [, XA T2 B AR [ A

fltn, TFEE AR B 2RI A, BN AR, & B AR A AA
R IR A B C AR TR ZEEA, ROV AP DK R KR
B AT 2D ?

OIOIG

1 B 11 8 21 D
2 D 12 8 22 A
3 C 13 C 23 C
4 E 14 C 24 B
5 A 15 D 25 E
6 B 16 D 26 247
7 A 17 A 27 185
8 D 18 E 28 375
9 A 19 B 29 330
10 E 20 B 30 198
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