2024 AUSTRALIAN MATHEMATICS COMPETITION

Intermediate Division

Questions 1 to 10, 3 marks each
#£1-10E, BE3

Of the following, which is closest to 147
s [ I B R AT 5 - e a0 147
(A) 14.4 (B) 13.84 (C) 14.14 (D) 13.68 (E) 14.21

What is the value of (57 x 346) + (43 x 346)?
S (57 x 346) 4 (43 x 346) MIME A% /D7

(A) 14878 (B) 19722 (C) 31500 (D) 34600 (E) 46 300

What is the value of z in the diagram?
% 800
SRR« RS m

(A) 40 (B) 50 (C) 60 (D) 70 (E) 80

The average of 2024 and an unknown number is 2%. What is the unknown number?

2024 SR FIBURT S04 21 SRR IRRAINOE S A2

(A) 2019 (B) —2019 (C) 2029 (D) —2029 (E) —2024

What is the area of the shape drawn in the

grid? J

A [ AR E TR I AR 20 ? a a

(A)7 (B) 8 (C)9 (D) 10 (E) 11

Let p be 12% of 300 and ¢ be 6% of 600. What is the difference between p and ¢?
WX p %4300 [ 12%, ¢ &% 600 1) 6%. sEf p Fl g 2 HZERZ D2

(A)0 (B) 2 (C)6 (D) 12 (E) 30
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7. The largest integer n for which 0.6n is less than 17 is
Hi0.6n /MR 17, GEFEEE 0 KR KERZ DY
(A)9 (B) 10 (C) 11 (D) 26 (E) 28

8. Pat has 12 eggs, 2kg of flour, and 2 L of milk. His pancake recipe
calls for 2 eggs, 250 g of flour and 400 mL of milk. He makes as
many pancakes as he can while using the ingredients in the
proportions given in the recipe. How much flour will he have left?
Pat 12 fHZE. 2 kg Hikd A 2 L R4, b RIOEEEE A%
FUE—(EATHIFRE 2 EHE. 250 g MKIAT 400 mL 495, 41
fib 2 B SRERE b B0 JEUADRE L AR J P RE 2 B, FEA MR T
2 DA ?

(A) None ¥ %tk (B) 250 g (C)500¢g (D) 625¢ (E) 750 g

9. Theo’s collection of toy dinosaurs is stored in two containers. He noticed that one of the
containers had 4 times as many dinosaurs in it as the other. He moved 18 to the other
container so that the two containers had the same number. How many dinosaurs are in
Theo’s collection?

Theo HZHEDTRMAAFE M EAE 7 o AR = B H b — (AR TR st RBCE 2 5 — 1
T 4%, BhiesA E 2 e AR 2L 18 EI R 5 —EfE 7, i1
AT o R FE DT R BEA A . 551 Theo A 2 /D EZAHFEILA ?

(A) 40 (B) 45 (C) 50 (D) 55 (E) 60

10. Eiliyah is drawing an isosceles triangle on the 4 -
number plane. It has an area of 6 square units. She
has already plotted two vertices of the triangle, at 9 1
(1,1) and (3,1). Which of the following could be the ° °
coordinates of the third vertex of the triangle?
Eiliyah TF 75 BEHET T L4608 (A A% 6 (677 B P 2.4 6
RSB = AR . i CAARRC B (8 5 T = M B _9 |
Wi ETERL (1,1) A1 (3,1). #alA R FIME—IHA] GEf2ia
MBS0 = T e 38 = (T T ba

(A)(2,3) (B) (2,4) (C) (2,6) (D) (2,-3) (E) (2,-5)
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Questions 11 to 20, 4 marks each

% 11-20 &, B4 &

11. Yalis has to take a tablet every 9 hours. The course of medication is 15 tablets. He takes

his first tablet at 11 am on Tuesday. When will he take his last tablet?

Yalis 52246 9 BRI 1 7 8%, RAERAE LR EMRM 15 Fgé. el = L4 11
BiRA 7ES 1 R EE. GEREOR LA BRIy i R A% 1 v E Y

(A) 2pm Wednesday I =14 2 B

(B) bam Friday # 1Li% = 5 &

(C) 5pm Sunday ¥ H T4 5 &

(D) 4am Monday #H—¥% /= 4 &

(E) 8pm Tuesday ¥ — 17 8 B

12.

How many digits are in the number 20247
A ] 202* A /A2
(A) 7 (B) 10 (C) 12 (D) 18 (E) 81

13.

In the diagram, the concentric circles are
equally spaced, with radii from 1 to 6,
and the lines from the origin are equally
spaced 20° apart. Which of these five
areas is largest?

R, A RCESEEHE], &8
PACPEE B IMERIRAE 1 BIEF] 6. 1EH]
G| H B ARBCZ AR A I A 20° &b
FILLE 5 gk, e [ 4k e K2

(A) A (B) B (C)C (D)D (E)E
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14. Kate and Jim exercise at their local beach, going from one end to the other and back.

Starting together, Kate jogs at a steady pace of 10 km per hour, while Jim walks at 6 km
per hour. They first meet again after 30 minutes. How long, in kilometres, is the beach?
Kate 1 Jim 7EVD#E b SBOoR S8, A — w2 o5 —dm AR el A AR 9%, Kate #2118
10 km/h W EAEISH, 11 Jim #2088 6 km/h BEEATE, H9E 30 8BNS —
A . G RS E VDR 2 /D km?

(A)3 (B) 4 (C)5 (D) 6 (E) 7

15.

This star has order-10 rotational symmetry, with 10 internal right
angles as shown. What is the size of each of the obtuse angles
marked with a dot?

ik P, tEEIER 10 RS e agiE L, A 10 ENEf. S5
] A Al RIS AR RC R Bl A 2 /DL 2

(A) 120° (B) 126° (C) 132° (D) 138°

16.

are a draw. What is the probability that player

A game uses the two spinners shown. The player
who spins the higher number wins. Equal spins l a

one wins? q»
SR P AR, 0 SR W 7 R : L
SO o AR R BTS B th A HA F R AT R e e
HERR e ] T = S 2N L SRR 2 A

1 1 1 2 )
(A) 5 (B) 3 ©) 5 (D) 3 (E) ¢

17.

When the number 9045 is split into two 2-digit numbers, the first number is twice the
second number: 90 = 2 x 45. Many other 4-digit numbers can be split into two 2-digit
numbers where the first number is twice the second. There is a unique 2-digit number
that divides into all such 4-digit numbers. What is this number?

AFE- 9045 73 AR 2 L8, 58— (B e 5 RS IR A, B 90 =2 x 45, &
AIRZ L 4 A 80nT Loy 2y fiEl 2 A28, HEB—8 2 A 308 28 8 2 A7 B mif .
FAAEME—— 2 (78, REREERPTA S 4 8. SEREME 2 B 20

(A) 18 (B) 35 (C) 45 (D) 52 (E) 67
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18. Triangle ABC has a right angle at A, and side AC' is twice as long C

as AB. Also M N is the perpendicular bisector of BC, as shown.
In area, what fraction of AABC' is ACMN? M

=M ABC 1E3h A BHFAE—MEM. AC BREERE AB B EE N
[FIWifs. MN & BC BHEE V248, WER. 5l ACMN

HITH A & AABC TR 82 3 2 A B
1 1 2 V5 5
A) - B) — — D) — E) —
19. A researcher surveys 10 households and creates this 1] . ®
scatterplot showing how many people and how many 5:? °
internet-connected devices are in each house. § °
—(HF SN B 10 TR BERAT TR, AR O ® ‘ ®
RAgd 1 anlE s ARG, 2RO BRI 5K RE :
A WO 2 R (B 15 oo ;o
To help categorise her data, she adds a vertical line people Aﬁ>

representing the median number of people and a

horizontal line representing the median number of devices.

& U EEE R, e I RIS R NBUNAZEL SO — oK P8R R 7R
i BUR AL EL

One extra household is surveyed and the results are added to the scatterplot. What will

happen to the median lines?

WAL 7 — R R BEIEAT R, SRS R &% & R s AL T8 MO, [ v o 7 0 [ o i Ak sz
Bl ML ?

(A) Both lines move. WFARHSE ).

(B) Neither line moves. MRARHA EHEH),

(C) Only the vertical line moves. R TEAR T E],

(D) Only the horizontal line moves. R A /KA & E.

(E) It depends on the location of the new point. HURAFIMARL K47 & o
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20.

I make up all the 5-digit numbers that use each of the digits from 1 to 5 once. I then
arrange these 120 numbers in increasing order from 12345 to 54 321. Which number is
the 42nd in this order?

W7 1 3] 5 ALK 120 EASFEIR 5 A8 H a8 R —R. SR8 1518 S
FAE 12345 B 54321 AT THEHE . SRR ERE, 5 42 {EECR AR

(A) 15234 (B) 21 354 (C) 23154 (D) 24531 (E) 24513

21.

Questions 21 to 25, 5 marks each
% 21-25 %8, B 5 &

A tank in the shape of a rectangular prism

has dimensions as shown. It contains water 12 cm
to a depth of 12cm. A solid cube of side

20 cm is placed into the tank, with one face
flat on the bottom of the tank. By how much
will the water level in the tank increase?

— R KAL) RS @ B s o KB KRS 12 cme A —(Hi8 K% 20 cm HYE O
SLTTHS P IAERLRS, 55 bR KGR KA g BTRZ D em?

(A) 3cm (B) 4cm (C) 5em (D) 8cm (E) 12cm

24 cm

12cm

22.

February 2024 had 5 Thursdays. When will February next have 5 Thursdays?
2024 F 2 HA 5 HEMN. FEHE% T ARWE—E8 2 H R IR 5 fEiEy?
(A) 2028 (B) 2044 (C) 2048 (D) 2052 (E) 2080

23.

A group of tourists stayed in two rooms when visiting a museum. The average age of the
tourists in the first room was 45 and the average age of the tourists in the second room
was 20. When one tourist walked from the first room to the second, the average ages in
each room increased by 1. If the second group had 7 more tourists at the beginning, what
was the age of the tourist who moved rooms?

SEYIERRy, — BRI e AR s B o 5 — 1 b5 ] B3 25 (P K 4R 8 02 45 X

5 A s ) B T B B 20 B ﬁﬂ%‘%%hﬁgﬁéfﬁ 118 5 T 2 2 26 A1 5 ] 5

TR PEE ek o [) B30 2 ()P S B A e g 1o an SRR B AG Ry, 58 A 5 [ G2 — 118 s ]
Z T AR, EEIE R — b R 25 AR b I AR R R R 2 2 D ?

(A) 36 (B) 37 (C) 38 (D) 39 (E) 40
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24. Abi is walking beside a lake. In the distance she can see a tree and its reflection on the

surface of the lake. There is a depth indicator 5 metres away from her with its 0-metre
mark at the lake surface level.

Abi (EWREROD . EREERREE, W4T BEE B — PRSI 72 T A 3152 . AERREEM 5 m
VAT R RLAR, 51T = BER A2 2 0 m 2 B

Depth

indicator I

From Abi’s point of view, the top of the tree is in line with the 1.8-metre mark on the
depth indicator, while the reflection of the top of the tree is in line with the 1.1-metre
mark. Abi’s eyes are level with the 1.5-metre mark. How tall is the tree in metres?

¢ Abi AMAE, BHOTEME B A7 4R 1.8 m ZIEREFSF, A (3152 (0 TH S Bl K AL
AR 11 m ZIERERF. Abi FIIRAG BE/KALAR 1.5 m ZIBEEFF. a5 RE MR E 2K ?

(A)9 (B) 9.5 (C) 10 (D) 10.5 (E) 11

25.

Six maths students, Amy, Bao, Cecil, Daria, Emilia and Felipe are given 60 problems to
complete over the weekend. Although none of them completes all 60, each completes at
least 52 of the problems, and each one completes a different number of problems. Also the
order from least to most problems is the same as the alphabetical order of their names.
Amy, Bao, Cecil, Daria, Emilia, Felipe 6 {7224 5 BAEARTE R T Y 60 EE. HEARMAY 6
AN R AR IE 60 TERE AT E M, (Haa R AN# 2D e e 1 Herh 52 1878 B A A 58
W HBE AR . [, RS 6 A2 [F 508 H e R EER R D B &2 EATHY, B
JEE T A IR P Tl i B3 6 AV [R5 1) 44 -4 - BER B AT HF e 1) 68 SRAR TR

Finally, each of them completes k times as many problems on Saturday as they do on
Sunday, where k is a different whole number from 1 to 6 for each of them. Which of them
completed 3 times as many problems on Saturday as on Sunday?

I, BREER AR T N 58 B R E ORI L e RN RE H R kA . A RRE A2k
A, ke 1B 6 Z R MEAS R AR R S AR AR TR N e R H O I
e R H B 3 457

(A) Amy (B) Bao (C) Cecil (D) Daria (E) Emilia
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For questions 26 to 30, shade the answer as an integer from 0 to 999

in the space provided on the answer sheet.
% 26-30 BHERR 0-999 2 ENEY, FHEREZREEEFHERE.

Questions 26-30 are worth 6, 7, 8, 9 and 10 marks, respectively.
% 26-30 7 AIA 6,7,8,9, 10 5.

26. In the multiplication puzzle shown, a, b and c represent different digits.

NIRRT a, b, ¢ FRERAFBT

aabbd
X c
cbbec

There is more than one way to solve this puzzle. What is the sum of all possible

three-digit numbers of the form abc?

fIRIGTERE R JTEANIE . SERE AT Al BER) =28 abe Z A2 % /7

27. Rodney builds increasingly large shapes out of unit rods. The smallest uses six rods and
each larger shape adds a layer of hexagons around the previous shape.
Rodney 5 ] B R 2 AR TR el 12, - FLIG L8 [ 3 g oK. /IS A58 F 7S AR A
T AR IR ] TR A s 3 36 A T {1 ] 2 S R — J 7N B T AR S T R o

_/ \
— _/ \_/ \_
_/ \_ —/ N/ N/ \_
— _/ \_/ \_ / N/ N/ 7/ \
_/ \_ [N/ 7/ \ \_/ \_/ \_/ \_/
— / N/ \ \_/ \_/ \_/ / N/ \/ \_/ \
/ N\ \_/ \_/ / N/ \_/ \ \_/ \_/ \_/ \_/
\_/ /[ \—/ \ \_/ \_/ \_/ /[ N/ N/ \_/ \
\_/ \_/ [N/ \_/ \ \_/ \_/ \_/ \_/
\_/ N/ \_/ \_/ / N/ -/ \_/ \
\_/ \_/ \_/ \_/ \_/ \_/
\_/ \_/ \_/ \_/
\_/ \_/
\_/

Starting with 2024 rods, Rodney builds a single shape like this, as large as possible. How

many rods will he have left over?

Rodney £ 2024 HRAR TR — (8 S5 o] e KA EIE . A Al i i REe T 2 D4R 77
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28.

Let z, y and z be positive integers satisfying the following three equations:

oy, 2 Aime A 3 AR T FER IR R

xy+x+y = 2024
yz+y+z = 2024
zx+z+x = T28.

What is the value of x + y + 27
A +y+z KEEZD?

29.

Tim uses plug-in timers to automate his indoor plant lighting.
Each timer has a plug on the back, a socket on the front, and a
motorised dial that rotates once for every 24 hours that the plug
has power.

Tim F 4 7 2 FRp i 26 8 3 = AR DR 1 B Bk . B3 2
Rpds O ARG JAEH, IEMA M, W — (AR . €k
aeflidie, WEENERIESE 24 RpiE .

When the time on the dial is between 9:00 and 17:00, the timer
switch is on, so that any power on the plug is switched through
to the socket.

R LRI 9:00 2 17:00 Z [, Re A% BR A FE AR A R0 T iR

For fun, he plugs together three of his timers, all set to time 0:00, with a lamp plugged
into the front socket. How many hours until the lamp turns on?

Tim it 7 — &A@ 5. {3 MK R E A 0:00 HE RS SRR, Wik —=86
P Ad N E IR a7 4 . FRTTR EAR DA R RIE R A8 ?

30.

A triangle, AABC, has sides AB = 18, AC = 24, and BC' = 30. Point P is on side AB
and a line is drawn through P so that half of the perimeter of AABC lies on each side of
the line and half of the area of AABC' lies on each side of the line. What is the square of
the distance C'P?

fE=AM AABC 1, AB =18, AC =24, BC =30. % P fiij* AB &I, &% P
E—1REAR . BB AABC W RMEEF7>. &M CP RIEKFITZZ /D7




	Answers
	Question IDs and duplicates



