2024 AUSTRALIAN MATHEMATICS COMPETITION

Senior Division

Questions 1 to 10, 3 marks each
$£1-10 &, BE3

What is the value of (57 x 346) + (43 x 346)7
A (57 x 346) + (43 x 346) HIH AL /?

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

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

length h?
T = A T A 2 36 m2. SERIZ= G b i h
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(A) -3 (B) -1 (C)3 (D) 6 (E) 11

What is the value of # in the diagram? 20
A [ [ 0 B A2 /2

30

46

(A) 9° (B) 10° (C) 12° (D) 15° (E) 18°

The largest integer n for which 0.6n is less than 17 is
#0.6n /MR 17, FEFEEE 0 EKERZD?
(A)9 (B) 10 (C) 11 (D) 26 (E) 28
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6. If 2" is a factor of 2024, then the largest possible value of n is
s 2n 2 2024 M—EEE, SR 0 RRCKATRAE R 2 /D2
(A)0 (B)1 (C) 2 (D)3 (E)8
7. A girl rides a scooter at a constant speed of 6 km/h. The number of metres she travels in
one minute is
—A L Z AR 6 k/h HOEE AR TIE R . sERb 1 R 2 > m?
(A) 20 (B) 100 (C) 200 (D) 400 (E) 600
8. This rectangle has area 96 square centimetres. What is its T
perimeter, in centimetres? i i i
CRIATL IS 2 96 om?, SRR EAZS om? I
(A) 24 (B) 28 (C) 32 (D) 36 (E) 40
9. Ell has many $50 notes and no other currency, while Em has many $20 notes and no
other currency. What is the minimum number of notes that would need to be exchanged
between the two if Ell would like to pay Em $2707
Bl 1R % T4i% 50 S5CHALN: B ATREHHI% 20 SN . RIS, &
ANARA HAME W . iR BN 72 Em XA $270, & = 2 fHR/D R EAZIRE DR
i
(A)7 (B) 8 (C)9 (D) 10 (E) 11
10. This teardrop shape is the logo for my new chat app. Its

perimeter is composed of semicircular arcs. What is its
perimeter?

ARl s, 3 ARG TP AR FAM 42 H4E E A T s e
o HERMEEIER, SHHEEEERKERZEZD?

(A) 7 (B) 27 (C) 3w (D) 4m (E) 57
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Questions 11 to 20, 4 marks each
% 11-20 &, B4 &

11. This design is for part of a quilt. It is based on five
overlapping squares of side 10 cm. The darker areas are
two identical squares and two identical isosceles triangles.
What is the total area of the design?

A E PR G 5 (HER A 10 cm HIIEDT TR B2
FERG. HeriR G A 2 MEARIR LT A0 2 (8 AH ) 55 5 =
. sEMZRET AR RZ 2 ?

(A) 350 cm? (B) 400 cm? (C) 425 cm? (D) 450 cm? (E) 500 cm?

12. Michael has a pie to heat in the microwave oven. The instructions say to heat it for a

number of minutes and seconds, longer than 4 minutes. He inputs the minutes and
seconds as 3 digits. However the oven has been programmed to interpret the input as a
3-digit number of seconds. The pie heats for 60% longer than required. In seconds, how
long should the pie have been heated?
Michael 45—l i 8 75 2 FH B RN 2 R W] 25 155 W 5 8 0 298 75 g R 2 4+ 20 AN 7D,
NG HIE A Rr (R 4 7388 .l ERGR R A B IR P 7 IR T N — 18 3 A28, (RSB
(R SR At A 1 3 A7 ) BT G A o e AR IS BB B 1 B P I AR ] L T 5 Py ]
T 60%. EEINEGREHR AT EZ DIb?

(A) 250 (B) 300 (C) 400 (D) 500 (E) 600

13. Merle and Simon both collect toy cars. Before Merle’s birthday, Simon had 50% more
cars than Merle, but Merle got 20 cars for her birthday, so now she has 50% more cars
than Simon. How many cars does Simon have?

Merle A1 Simon #RFEURAETTHIKEL. 7F Merle 42 HZ B, Simon #iA HBr iR BHEE L
Merle % 50%. fH7& Merle 4 H R X 1 20 BT AITHE, MIRAEREA MDURITE
Bl Simon £ 50%. & Simon A £ /HEiET E IR H?

(A) 12 (B) 15 (C) 20 (D) 24 (E) 30
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14.

Which of the following is equal to (27 + 38)2?
i [ R AE—IHEE (27 4 3°%)? HIMEAHAE?

(A) 47 +6° +9°

(B) 21 +27 x 3 + 316
(C) 21 + 316

(D) 2542 x 6%+ 37
(E) 2" +6' +31°

15.

A cubed cube is a 6-sided dice with the numbers 13, 23, 33, 43, 53
and 63 on it. A red cubed cube and a blue cubed cube are
rolled. What is the probability that the value on the red cube
divided by the value on the blue cube is a whole number?

—E =k T 2 BRI & B Ay 18, 23, 3%, 43, 53,
63 1 6 THLTo 40 P — M AL B =k 7 S 7 A —(f B =
RITILTTHE . SERAL G =R07 SLT7 B8P A 807 B DUBE (8 =k T7
L5 RS FTAR IA SR A — (R BB MR 2 2 /D2

13 5) 7 4 1
36 (B) = ()15 D)5 (E) 5

(A)

16.

Depending on the value k, the equation 22 + kx 4+ 2024 = 0 can have 0, 1 or 2 integer
solutions for x. For how many positive integer values of k does the equation have 2
integer solutions?

BRAFEN kAE, R 2?2+ ke +2024 =0 % = F 0, 1 5 2 (HEEH. SERHAZ/DEIE
Yk BESEAS BRI 2 (R ?

(A)3 (B) 6 (C)8 (D) 14 (E) 16
17. What is the shaded area in this diagram? 9
s [ ] o B2 5 58 o B T AR 22 2
1
2
1
2
3 8 5 7
(45 B) 2 ©3 (D) | ()2
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18. A researcher surveys 10 households and creates this

\
4

i

215
[

scatterplot showing how many people and how many
internet-connected devices are in each house.
—hrft R N B 10 R ERAT 7 AR, AR H I 4%
AR Tl s WO, 2R R ZCRE R N
BB A 2 T T . ee @

devices &
®

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.

&y VBRI R, e R I — R IERR R NBUR OSSO — oK TR 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?

BUES 5y — (A BEIEAT R, SIS R o &8 B R s AL 15 (8 HICRR ] o 5 A ] i fie o7
R E A T AL?

(A) Both lines move. WFARH & ZH),

(B) Neither line moves. MIRARH A& E).

(C) Only the vertical line moves. R FEAREZE),

(D) Only the horizontal line moves. R A 7K-F-4¢ & # & .

(E) It depends on the location of the new point. HURAFIMARL K147 & o

19.

February 2024 had 5 Thursdays. When will February next have 5 Thursdays?
2024 F 2 HA 5 HEN. FEHE% T ARWE—ER 2 H R HIR 5 fEiEy?

(A) 2028 (B) 2044 (C) 2048 (D) 2052 (E) 2080
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20. 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 . EREERRE, W4T BEE B — PRSI A2 T A (3152 . AERREEM 5 m
WA R RLER, 1T v BER 42 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 MAMAE, BIOTEME SR A7 4R 1.8 m ZIFEREFSF, A (852 (0 TH S Bl K AL
A 11 m ZIEER T . Abi FIIRAFELKAZAR 1.5 m ZIFEREAT 1. a5 RIE RS m 2K

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

21.

Questions 21 to 25, 5 marks each

% 21-25 %8, BEE 5 &

Marli has four fiction books and three non-fiction

books on a shelf. How many ways are there to
arrange these books so that no fiction books are
next to one another?

Marli FIZEZE A 4 A/NGRFAEFEM 3 AN
MEFE . A 2 /DR 7 2UrT DN
FETAKHAL?

(A) 144 (B) 288 (C) 576 (D) 1440 (E) 5040

Sury] ay1 jo winiy
SISMO| OM ] 3y |

Q
=
()
)
~
o~
(4
(q]
S
S
S
S
S
=3
ol

8ury ays yo diysmoj|a4

A3o10juoaereq




2024 AUSTRALIAN MATHEMATICS COMPETITION

22.

The equation a(b? — ¢?) = 2024 has multiple solutions (a,b, ¢) where a, b and c are
positive integers. How many such solutions are there?

TitE a(b® — 2) = 2024 5 Z8fE (a,b,c), HHA a, b, c #RIETEE. SERZTEA 2 /D E
IEFRAIME?

(A)4 (B)9 (C) 12 (D) 13 (E) 17
23. The rectangle ABCD is twice as wide as high. The A H B

rectangle EFGH is inscribed in ABCD so that FE is the

midpoint of AD and G is the midpoint of BC', as shown. E G

What is the size of angle ZDF E?

[l ABCD MELR B % EFGH Wiy D P C

ABCD, {582k E & AD isHE:, B G 2 BC 5T &L,
WlE T ~. 350 Z/DFE %% /bFE?

(A) 15° (B) 18° (C) 20° (D) 22.5° (E) 30°

24.

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 fi/ 5/ EAEARE R TR, 60 EE. HEIAMAM 6
A N HFIE 60 T4 EF e i, (BRI AA D58 il 1 Hedr 52 T8 & HARE A 58 ik
W HBE AR . [, WnFEHE 6 67 [R5 00E H e BEBE R R B 2 AT HEF, T8
JEE A R Pl 4 BSE 6 A7 [F] 52 1) 44 - 4% 7 BER IR e AT FE P B 48 SRAR )

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?

IS, BRI 7N 58 N RE H BOR AT R HGE H e RO RE H B K f e BRI AR
i, kA1 B 6 M —EA R RS SR — AL A A N S B R B R A H A H
SE R H B 3 %7

(A) Amy (B) Bao (C) Cecil (D) Daria (E) Emilia
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25. A solid regular tetrahedron of side length 2 is inscribed inside

a hollow cylinder, so that two of its edges are diameters of

the circular ends of the cylinder. What is the diameter of the
largest sphere that can fit between the tetrahedron and the
cylinder? _
—EE R4 2 PO IEDY B N A — S0 EEE, fi15iE
1181 D10 T8 ) 3 e Ak 328 2 3 18 [ A ) o {18 (BT e T ) LA

s [ B O Y T 6 R (BT 22 R B e R BRI ) ELAS 2 2 /0 7

(B) -= (C) L2 (D)14++v2-3 (E) (/=2

26.

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 EERERA 0-999 2 ENEY, FHEEREZAEEZERHERSE.

Questions 26—30 are worth 6, 7, 8, 9 and 10 marks, respectively.
2 26-30 A& 6,7, 8,9, 10 77,

This vase is in the shape of a prism. The front and back faces are
not rectangles, but the other four faces are. The front face has
top and bottom sides parallel, and its left and right sides are of
equal length.

i fr s AR — AR AL . I (AR IR A mm ok, Heriy
HHGERTE . AEHIE T B aE-FAT, A iR R
[ o

When [ fill the vase to % of its height, the vase is % full.
HAMM R BRI § 0, CASERERME AR .

When I fill the vase to % of its height, the vase is % full. Here m and n are positive

integers with no commmon factor other than 1. What is m + n?
E AR TS 2 H % IKf, CAGEIEMAREER % Hdrm Al n #2 IEEEH
WA FR T 1 IRAHAM AR 5EH m+n BER/ZD?
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27. Twenty-two points are evenly spaced around a circle of radius 3.
I draw line segments joining one of these points to all the other
points. What is the sum of the squares of the lengths of these
twenty-one line segments?

FE— A8 % 3 WE LS o if 22 fERL . HIARBOE R —
E 2B AP A B . SRS 21 RARBREEM g £ b2

28. The sequence aq,as, as, ... starts with an integer a; and satisfies

B ay, a9, a3, ... WIEIH ay ZREH HEREE—EIERE n, WL:

a _ 3ap —1
n+1 an + 1
e . . 2024
for every positive integer n. The 33rd term in the sequence is az3 = 1905

e N 2024
I TAA Qee = 222,
WBIRE 33 THX ags = 1o

What is aq, the first term of the sequence?

M RZ BN E IR o) H{ERZ/D?

29. Drew has 4 identical black socks, 4 identical red socks, 2 identical white socks, and 2
identical grey socks. He selects 5 socks at random from his sock drawer. The probability
that he picks one pair of matching socks, but not a second matching pair, is % Here m
and n are positive integers with no common factor other than 1. What is m + n?

Drew f 4 RAHFEKROFE T 4 HHRPALORE T 2 JAHFER SO T8 2 JAHR R
KOBET o AR T rhEERE A 5 HA T, BERERECAORE 7 R RELLRC B — B R 7
MRS =0 o om A1 #ORIERBER T 1 WHEHMB AR M m+n MHEXZ

n
2

30. The number v/4 + /6 + v/9 is a root of a unique polynomial p(z) with integer coefficients
where the highest-power term is 2°, with coefficient 1. What is the absolute value of the
coefficient of 2% in p(z)?

FEAEME——(HZIH p(r), FIRRBEYRBE, KR % V4+ V6 + V9. EM%
A e IEAR o5 HAAREA 1. 550 p(r) o o8 PIREEEHER 2D






