2024 AUSTRALIAN MATHEMATICS COMPETITION

Junior Division

Questions 1 to 10, 3 marks each
1-10 &, B&E 3 o

Owen set the temperature dial on his oven as
shown. What temperature is it set to?
/N 45 R R A 2 il P s ) . i R A

AOE Ml e 2 D ?

(A)175°C (B) 185°C (C) 195°C

If the day before yesterday was Monday, then the day after tomorrow will be
WARAETR R R —, IBER R

(A) Monday (B) Tuesday (C) Wednesday (D) Thursday (E) Friday
EH— B A= A Y AT

The metal in an Australian 20 cent coin is one-quarter nickel, and
the rest is copper. What fraction is copper?

—HORRA 5 20 7R TP e B A MY > 2 — 28R, FLERAER . &
SRR o 2 2277
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What is the value of z in the diagram?

hIE T o R 120°
I,O
(A) 40 (B) 50 (C) 60 (D) 70 (E) 80

2024 s
24+0+2+4

s 2021 pmR b

24+0+2+4

The value of

(A) 1 (B) 126.5 (C) 253 (D) 506 (E) 1012
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What is the difference between 3 x (4 +2) and (3 x 4) 4+ 27
A 3 x (442) Bl (3x4)+2 MEREZD?

(A)0 (B) 2 (C) 4 (D)6

The area of the triangle shown is 36 m?. What is the
length h?

@ TR = AR TR 36 m2. s =ML+ b R
Rz

(A)2m (B) 4m (C)4.5m (D) 8m

(E) 16m

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

2024 it ARSI FEIWCH 20 . R ARSI 2 4 7

(A) 2019 (B) —2019 (C) 2029 (D) —2029

(E) —2024

The Balga is a grass tree found in south-western Australia.

Balgas grow between 1 and 2 centimetres taller each year.
Approximately how old is a Balga that is 4 metres tall?

&l e — R AL R AETRRA S P R A FE A, BEEE AT DAR &
Lem 2 2 cm. FHMA—PREBNEFES RO FEEFE SRS 4 m?
(A) 10 years 10 4
(B) 30 years 30
(C) 60 years 60 &
(D) 300 years 300 4
(E)

E) 1000 years 1000 %F

10.

What number must be divided by 100 to get 0.27
i fe I BRI B A DA 100 F&5 SR 4% 0.22

(A) 0.002 (B) 0.02 (C) 0.2 (D) 2
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11.

Questions 11 to 20, 4 marks each
11-20 &, BE 4 &

What is the area of the shape drawn in the

grid? )

s [ A o [ T R A 2 /0 2 . .

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

12.

Danilo’s pasta recipe requires one 60-gram egg for each 100 grams of flour, and no other
ingredients. To make 800 grams of pasta, how many eggs does he need?

BRI EAIERE R & 100 g AR ERC—E 60 g WU, HAERRHAhACE. SHRHH
E 800 g MEAHR E 2 MMEFEE?

(A)5 (B) 6 (C)7 (D)8 (E) 9

13.

We have two water tanks for bushfire emergencies. The 10 kL @
S 7
N 7

tank is 80% full and the 40 kL tank is 30% full. Regulations \ Z
state that we must have at least 30 kL available. How much W Z
more water do we need to add to our tanks?
FAA WA i BEROR PR K SR . A Ay 10KL HKAEZEA 80% HIK, 1A EA
40KL HIZKAEHEA 30% HIK. WRIEHE, TAMLARE 24 30kL KK AT . &5
P13 75 ) K AR Thon 2 DK ARG 1 ?

(A) OKL (B) 5KL (C) 10kL (D) 15KkL (E) 20 kL

14.

The isosceles triangle ABC' is divided into three smaller A
isosceles triangles as shown. What is the value, in

degrees, of ZABC?

WE frR, SERE =M ABC ¥4y B pl = 8 /)N 1) 25 fE

=, §EM ZABC RZ/DE? 400
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15.

In this square, all rows and columns have the same sum.

11 B
Find the average of A, B, C and D.
(IR TG i, A — TR — PR MR, 3% X5 Y
S AL By C. D E PRS- o171
(A) 7 (B) 8 (C)9 (D) 10 (E) 11

16.

I have a pad of 100 sticky notes. Each note is a 75 mm X 75 mm w

square. Using most of the pad, I completely cover all the faces
of a cube. None of the notes folds over an edge of the cube.
What is the largest side length of the cube could be?

T TS —A 100 R~ 24 75 mm x 75 mm ) IE T AR %
G P AT Dl e T 2 — TR T R, A

RAMHARLIE LS m & . el \—
iR KB REZ D7

(A) 22.5cm (B) 30 cm (C) 45 cm (D) 60 cm (E) 75 cm

17.

A regular hexagon made from yellow cardboard has a thick black

stripe painted across it. The hexagon is cut up into six equilateral
triangles and the pieces are mixed up. This diagram shows one of
the pieces in its original position.

— AR RH FR AR AR 5 — {0 H 3 AR B IESIB I . R RZIE N8

TEVIRIEL 6 5538 = MR TELE . s 7 —E =4

TR IR AR ALE

The other five pieces are shown in options (A) to (E). Which piece was in the position

marked with the X?

BIH (A 2 (E) WoR 7 HER 5 =M. a0 T FME =M 5 AR R AR AL & X
AL E F?

(A) t (B) ﬁ (©) f (D) ‘ (E) i
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18. In this puzzle, the numbers from 1 to 8 are to be placed

in the 8 circles. For each of the 3 squares, the sum of
the 4 numbers on the corners must be 20. With 5 and 7
placed as in the diagram, what number goes in the
middle circle?

EEGET, RFEKHT 1 2 8 IEAE 8 HEEE.
bl g 3 EIETT T, BHEIETTTE 4 IR RE gL
FZHMBZERE 200 BUF 5 M 7 WAL E WE TR, 55
o [ 1 (R B R RZ AN AT B B 2

(A)1 (B) 2 (C)3 (D) 4 (E) 6

19.

A piece of wire of length 50 cm is bent into the shape shown, where each bend in the wire
forms a right angle. The three internal sections of the bent wire are each the same
length, x cm. What is the value of 7

—HR 50 em = HYERAR S i BN E TR BT AR, b AR i R AR B .
BT A S BREEY S vem o 55 2 MERZD?

26 cm

(A) 4 (B) 6 (C)8 (D) 10 (E) 12

20.

A three-digit number has all digits nonzero. These digits are multiplied together and
then this product is subtracted from the original number. What is the largest possible
value of this difference?

—E =L A AR 0. Sel BALBCF AR, SRR I IR B0 A3 et . &
M KA REZE 2 2 /0 ?

(A) 890 (B) 901 (C) 909 (D) 910 (E) 990
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Questions 21 to 25, 5 marks each

21-25 38, ©FRE 5 7

21. A long line of ping-pong balls numbered 1, 2, 3, ... is sitting in order in a tilted chute, as

shown below.

RS, R IEA 1, 2, 3, .. IR RERIEIR P HESAE — (B R B R

Xavier, Yasmin and Zebedee take turns removing balls from the chute. When a ball is
removed, the rest roll down to fill the gap. When Zebedee has taken his ball, it is Xavier’s
turn again and they continue in the same order for as long as there are balls remaining.
ANV VTR /N ER A 1 A AR ORR o B (BRI R, )T AR v v SR A A R
E/NBEBUEA IR, FRERB VTR SRR IR R IR P IR, B3 %
BREIVER A 1L

Xavier always takes the second available ball. 7IN7PH 48 2 B FE o 1 28 — I BK
Yasmin always takes the third available ball. /)NFHE&RE 2 B S A ) 55 = F EK .
Zebedee always takes the first available ball.  /)NEEAE 2 B S A ) 25 —E EK .

Which statement is true?

s ] T A7 R 8] 53k A2 TE ) 2

(A) Xavier takes ball 48. /NUHUE T #5952 48 HIER.
(B) Yasmin takes ball 49. /NHERGE T #5524y 49 13K,
(C) Zebedee takes ball 50. /INBEUE T #5845 50 FIER.
(D) Yasmin takes ball 51. /NHERGE T #5524y 51 13K,
(E) Xavier takes ball 52. /NUHUGE T #5524y 52 FIBR.
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22.

To make the stamps easier to pull apart, sheets of postage

0000000000000

stamps have rows of holes punched into them. In the sheet
shown, each stamp has 7 holes along the top and bottom edges, 9
holes along the sides and 1 more at each corner. Holes are
included around all four edges of the sheet so the borders can be

torn off as well. The full sheet has 20 stamps arranged in 4 rows

Q0000000000 QO00O0O

of 5. How many holes are there altogether?

SR LR R RBH B IR (L. AE P MIRRER H“%%E%LT@%%@?M%,
W RISA 9 flESL, EESERIDUA MARSNER 1 L. MRS G maEr 7L, DMESLR
H T BRI B o BEAREREE EILAT 20 SRELSRERSE, 4 5 RA—HE, 3L 4 HE SEREAR
AR ARy 2 AR AL?

(A) 320 (B) 391 (C) 421 (D) 451 (E) 640

23.

Amisha is wrapping a present for her little brother. The present is in a box measuring
9cm X 9em x 13 cm and the sheet of wrapping paper is 40 cm x 25 c¢m. She wraps the

present as tightly as possible, as shown.

ANTBIEAE Ryt i) 26 S5 AR A . FEIDERAE —MERNT & 9em x 9em x 13em & T, A
BT & 40 em x 25 em FYRLERAUR & ol RERR Bt 280y, WfEl fror .

What percentage of the wrapping paper is no longer visible from any angle?
A AR — AR, ABEAURT A R 2 b0
(A) 25% (B) 30% (C) 33% (D) 37% (E) 42%

24.

A totally even number is a positive integer in which all the digits are even The list of all

totally even numbers begins as follows:

AR PSR A BT AR B IE 3. — AT e R AL BB I
2,4,6,8,20,22, 24,26, 28,40, . ..

The number 40 is in the 10th position in this list. In which position is the totally even
number 20247

TEIEMEEFNF, B 40 HEAESE 10 7. sERAHE 2024 HEAERZE 15 #6467 2
(A) 57 (B) 132 (C) 257 (D) 512 (E) 1012
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25. Sally arranges the numbers from 1 to 8 in a circle and then calculates the sum of each set
of 3 adjacent numbers. She would like an arrangement in which the smallest of these
sums is as large as possible. If she chooses such an arrangement, what will this smallest
sum be?

NFIHEECT 1 3] 8 FEpi—(HPE, R1% LR 3 [EAHA S &4, SHE I AR,
a3 — R HES 5 2, A 15HE SRR P B R M SR P RE K . i SR RN R ) AR HE
F, sEEH RN Z 2

(A) 10 (B) 11 (C) 12 (D) 13 (E) 14

For questions 26 to 30, shade the answer as an integer from 0 to 999

in the space provided on the answer sheet.
ERE 26-30 HERA 0-999 ZHMEY, FREREZEZTEFHERSE.

Questions 26-30 are worth 6, 7, 8, 9 and 10 marks, respectively.
% 26-30 B2 A% 6,7, 8,9,10 57,

26. Ringo has 5 cards with the numbers 2, 3, 4, 5 and
6 on them. He wrote a list of all possible two-digit
numbers that can be made with these cards. Find
the sum of all numbers in his list.
IMA 5 IRR R, BRI s A 2,
3+ 4. 5. 6. AR — B 55 B AT Re 4
18 L8R AR I L B &5 E/NARA H R i AT B R P AL B SRR 2 2 /2

27. A rectangular piece of paper would lose 999 cm? of area if a 3 cm wide border was
trimmed from all four sides. If instead the trimmed border was 2 cm wide, what area, in
square centimetres, would be lost?

RO’ — SR E AR AP J % 89 2% 3em RIS, HHEAE D 999 cm?. WAGR A —5k
FIZAGRAIPY M #8372 2em RHE, SHAH IR & cm??

28. A farmer, Jenni, grows oranges and grapefruit. At her last harvest she picked 120
grapefruit and a number of oranges. However, one-tenth of all grapefruit look like
oranges and one-tenth of all oranges look like grapefruit. Overall, one-fifth of all fruits

look like grapefruit. How many oranges did Jenni harvest?

RN EME 7R AT ARG IR R, NI T 120 {ERL AR ERE
To Hf, Mtz FERGE T, ETHEE T ERR G T . 1L
B EE, DNEBRER P KR T Ir 2 — B GA T SRR/ EORE T 2 e
¥?




2024 AUSTRALIAN MATHEMATICS COMPETITION

29. 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.
ANERAS B R B AR T RE R R,  HLIE SSIE TS K. /A E A F 7SR AR T
AR V1) AV ] 2 0 A 00 308 T — [ D] P2 ) (R — & 7 3 TR A e T e 1T
_/ N\
_ /TN T\
_/ O\ _/ N/ \_/ \_
_ _/ \_/ \_ / \_/ \_/ \_/ \
_/ O\ / \_/ \_/ \ \_/ \_/ \_/ \_/
— / \_/ \ \_/ \_/ \_/ / \_/ \_/ \_/ \
/ \ \_/ \_/ / \_/ \_/ \ \_/ \_/ \_/ \_/
\_/ / \_/ \ \_/ \_/ \_/ / N\_/ \_/ \_/ \
\_/ \_/ / \_/ \_/ \ \_/ \_/ \_/ \_/
\_/ \_/ \_/ \_/ / \_/ \_/ \_/ \
\_/ \_/ \_/ \_/ \_/ \_/
\_/ \_/ \_/ \_/
\_/ \_/
\_/
Starting with 2024 rods, Rodney builds a single shape like this, as large as possible. How
many rods will he have left over?
ANGERE R 2024 FUAR TR RR — (A AT A HOE. . AR AR 12 AL F DA T2
30. 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.

/N A R T UE IR s AR B I S N ARG B B . BRR E IR
RS A 1ESH, IR AR, P A E R . e
HER, \EERMRS 24 DR

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.

HER M BRI 9:00 B 17:00 Z [y, RERrARBHRL Sl SRR A0y AR .

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?
AN T R R B MR 3 fE R TR LA 0:00 BB IR s RIS AR, W5 — /2
PETEN B E R 2R T 74 e . SEM R BN e RIE B EE T





