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INSTRUCTIONS AND INFORMATION

General
1 Do not open the booklet until told to do so by your teacher.

2 NO calculators, maths stencils, mobile phones or other calculating aids are permitted.
Scribbling paper, graph paper, ruler and compasses are permitted, but are not essential.

3 Diagrams are NOT drawn to scale. They are intended only as aids.

There are 25 multiple-choice questions, each requiring a single answer, and 5 questions that
require a whole number answer between O and 999. The questions generally get harder as
you work through the paper. There is no penalty for an incorrect response.

5 This is a competition not a test; do not expect to answer all questions. You are only
competing against your own year in your own country/Australian state so different years
doing the same paper are not compared.

6 Read the instructions on the answer sheet carefully. Ensure your name, school name and
school year are entered. It is your responsibility to correctly code your answer sheet.

7 When your teacher gives the signal, begin working on the problems.

The answer sheet
1 Use only lead pencil.

2 Record your answers on the reverse of the answer sheet (not on the question paper) by
FULLY colouring the circle matching your answer.

3 Your answer sheet will be scanned. The optical scanner will attempt to read all markings
even if they are in the wrong places, so please be careful not to doodle or write anything
extra on the answer sheet. If you want to change an answer or remove any marks, use a
plastic eraser and be sure to remove all marks and smudges.

Integrity of the competition

The AMT reserves the right to re-examine students before deciding whether to grant official
status to their score.

Reminder: You may sit this competition once, in one division only, or risk no score.
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Questions 1 to 10, 3 marks each

R 201 x 9 2 HEE T £ /00
What is the value of 201 x 97
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(A) 189 (B) 1809 (C) 1818 (D) 2001 (E) 2019
T A B R BB R = A B fr i
What is the area of the shaded triangle? //I_:i I 4m
(A) 8m? (B) 12m? (C) 14m? 6m Am

(D) 20 m? (E) 24m?

W) $20 (19 19% %02

What is 19% of $207
(A) $20.19 (B) $1.90 (C) $0.19 (D) $3.80 (E) $0.38

WM 2 2 A
2° 459
What is the value of 27 60° 509
(A) 30 (B) 35 (C) 45 (D) 50 (E) 55
AR 20+ 19 2T £/
The value of 29 + 19 is
(A)1 (B) 2 (C) 3 (D) 10 (E) 11

% f(z) = 32% — 2z, WM f(-2) FF£b?
Let f(z) = 322 — 2. Then f(=2) =
(A) =32 (B) —8 (C) 16 (D) 32 (E) 40




7. BN 0. 0. 05 5
A 0 KNy
This kite has angles 6, 6,6 and g
What is the size of the angle 67
(A) 120°  (B) 105° (C)90° (D) 112° (E) 108°
8. FHIE—REEHD
1,4,7,4,1,4,7,4,1,4,...
CAREVUIUEIS . AT 3 WU R E SIS 12, Sl 7 WU Rk S 28,
Vi T) R AR — AN TE TS R AT BE 2 XN (0 R oE A ?
Consider the undulating number sequence
1,4,7,4,1,4,7.4,1,4,... ,
which repeats every four terms. The running total of the first 3 terms is 12. The
running total of the first 7 terms is 28.
Which one of the following is also a running total of this sequence?
(A) 61 (B) 62 (C) 67 (D) 66 (E) 65
9. /PIREFFEMTE 1.5m, WA AT E 2m.
AT T A AT 5 D IR A0 A8 N TR R R S I AT e AE 20 20ib)ia,  JeATT i R
FHIE .
R IX AP TE R B KN Z 2D km?
Mia walks at 1.5 metres per second. Her friend Crystal walks at 2 metres per second.
They walk in opposite directions around their favourite bush track, starting together
from the same point. They first meet again after 20 minutes.
How long, in kilometres, is the track?
(A) 3.5 (B) 4.2 (C) 6 (D) 7 (E) 84
L1t 422 433 448
10. &3t + 27+ 57 + _

1t 422 +3°
1422433
(A) 2 (B) 32 (C) 11 (D) 43 (E) 259
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Questions 11 to 20, 4 marks each

11. L% P679Q nl4k 72 ¥R, i rEP% T4

The 5-digit number P679() is divisible by 72. The digit P is equal to
(A)1 (B) 2 (C)3 (D) 4 (E) 5

12.

—ANEMA MR R R K 4 5 6 KM
Bto 3§ XA = AIB IR ] ?
The altitude of a right-angled triangle divides the hy-

potenuse into lengths of 4 and 6. What is the area of
the triangle?

(A) 10v6 (B) 24 (C) 25 (D) 12 (E) 6/10

13.

e AR, 7 2 AR, USRI, £ RS E R
TP, B AL 2
HBLE AT P AT 2 D 2

In a box of apples, 3 of the apples are red and the rest are green. Five more green

apples are added to the box. Now g of the apples are green.

How many apples are there now in the box?

(A) 32 (B) 33 (C) 38 (D) 40 (E) 48

14.

T 1R) 1 Z0WR AN TP R B IR e % ?

Which number exceeds its square by the greatest possible amount?

(B) (€) (D)
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15.

—AESUA AR LA RAENT . W . 3F
XA s R A 2 KN g fif 2

A regular nonagram is a nine-pointed star drawn as
shown. What is the angle at each of the nine points?

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

16.

K3 PRS2 900 T £ %1 -
5,8, 11, 14, ... (
3,7, 11, 15, ... (

i ) IX A8 P A7 2D TR O AR R 2
Two sequences are constructed, each with 900 terms:

5,8, 11, 14, ...
3,7, 11, 15, ...

How many terms do these two sequences have in common?

(A) 400 (B) 300 (C) 275

(D) 225

(increasing by 3)
(increasing by 4)

17.

AR RAEIH N O AR, ot
P Bl o IXA N EVERE B B PR K REAT 20 1
Ji 10 AN 98 1 X

T I X AN T T T A A 4N N D AR K L2 2
JL?

A circular steel gateway surrounding a rectangular
gate is designed as shown. The total height of the
gateway is divided into 10 equal intervals by equally-
spaced horizontal bars.

The rectangular gate is what fraction of the area of
the entire circular gateway?

(A) B (B) V3 (© 2

8v/2
25
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18. Y o S FAF A, BN 5. 5. 2 M MBREDS .
Bifi = fME -
For what values of x does the triangle with side lengths g ) %
5, b and x have an obtuse angle? -
(A)0<z<5V2 (B)5 <2 <5V2
(C)b<z<10 D)0<z<10 g

(E) 5v/2 <2 <10

19. —AMNMEERHA N 20, ERIEEKA 22, 1§ W E RSN Lk K A ?

A rectangle has area 20 and perimeter 22. How long is each of its diagonals?

(A) 4V/5 (B) 10 (C) V29 (D) 2v/26 (E) 9
20. E—% Yy =mzx 4%@32% ABCD ﬁ%u& A(074) B(614)
AT AR KT PSR
W m 2GR A C(10,0)
D(0,0)

The line y = ma divides quadrilateral
ABCD into two equal areas.

The value of m is

(A)1 (B) 2 (©) = (D) = (E) =




21-25 &, & 5 o
Questions 21 to 25, 5 marks each

21, /MNP =R AWK BLBIPEERS Skm (19 TAEM A W2 % FJE, W2k 12 4
Bl WURM S B4 B, BRI 24 opphy W RARDAT BYE, SR 1NN 44 238
A ARURNIE 24 AT R U, i DL R P P T 10 A e
At A7 = SRS -

(i) WlRMAET AR, WMbERE RIS, ARG s 4 L,
(ii) AR AR A AT TAEM AL, SRR B AR Al SO 2B AT i 5 5
(iil) WERAE ST, B 20 22 BHMEPE BAT E MR IR R S kS0 4 LI,
Al SR AR HTAT AR R R, AP B AR N o T )X M B
efta?
Manny has three ways to travel the 8 kilometres from home to work: driving his car
takes 12 minutes, riding his bike takes 24 minutes and walking takes 1 hour and 44
minutes. He wants to know how to get to work as quickly as possible in the event
that he is riding his bike and gets a flat tyre.
He has three strategies:
(i) If he is close to home, walk back home and then drive his car.
(i) If he is close to work, just walk the rest of the way.
(iii) For some intermediate distances, spend 20 minutes fixing the tyre and then
continue riding his bike.
He knows there are two locations along the route to work where the strategy should
change. How far apart are they?
(A) 2km (B) 3km (C) 4km (D) 5km (E) 6km
22. —HCERN 1em HORET AN E 7 TR0 R S A

AT LA B el s e, B al i E S 7 R IAAHD) .

MIX KRR T R E A S, e A — R

WX IEF BRI A Z D em?

A circular coin of radius 1 cem rolls around the inside of a

square without slipping, always touching the boundary of
the square.

When it returns to where it started, the coin has performed
exactly one whole revolution.

In centimetres, what is the side length of the square?

(A) 7 (B) 3.5 (C)1+7 (D) 4 (B) 2+




23. F—HIKSEN 200m FIEALL 80km/h FIEEEAT R, —FIKER 2km KT 4L
20 km/h [FSESEAH AT R 76— 4B 42 b, U ) A 21 K A8 1 s 28 7 471 K 2
FH S 1) R 0 2 A AT 2
A passenger train 200 m long and travelling at 80 km/h passes a goods train 2km
long travelling in the opposite direction at 20 km/h. What is the distance, measured
along one of the tracks, between the point at which the fronts of the trains pass each
other and the point at which their back ends pass each other?
(A) 1.28 km (B) 1.4 km (C) 1.56 km (D) 1.8 km (E) 1.88 km
24. [l C SIEANLE H ZHRMS. e~ © H
¥ H WETE C. — AN ¢ WUITIESUE
HO
Wi H RS O TR 242
A circle C' and a regular hexagon H have equal area. A regular hexagon H' is
inscribed in C', and a circle C is inscribed in H.
What is the ratio of the area of H' to the area of C'?
(A)1:1 (B)3:m7 (C)9:x? (D) 3:4 (E) 3v/3:2n
25. W — ALK R 1 BIE L AR TI Z 0) f 2 I AN T i

A5 IE S 7 PR B SRR = e, S AP S 7
i OV 2 P Po 5 PV KRR 42 £ /

A cube of side length 1 is cut into three pieces of equal AN
volume by two planes passing through the diagonal of the AR )
top face. One plane cuts the edge UV at the point P.
What is the length PV? u rv
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A 26-30 FIESA 000-999 2[RI,
EHERBEAER R EINMALE.

26 @Y 64, B2 BE 74, H 28 b 84,
29 B o4, &30 FL 10 4.

For questions 26 to 30, shade the answer as an integer from 0 to 999
in the space provided on the answer sheet.

Questions 26—30 are worth 6, 7, 8, 9 and 10 marks, respectively.

26.

B35 A —AER, HI|RATIE S B e A N b 2, R AHE, WA LA )
5x7=3b, HEKMEIE.

W AR, {IRAE S B A b 2, SRIGHIER, 5T Ry
S V== | I TR w8 )T S (V- 9l 1 Y

The number 35 has the property that when its digits are both increased by 2, and
then multiplied, the result is 5 x 7 = 35, equal to the original number.

Find the sum of all two-digit numbers such that when you increase both digits by 2,
and then multiply these numbers, the product is equal to the original number.

27.

FE— NI, R AN SIS AN EEG WRREAT A i =Jc4l.
Blhn, FATR 126 BECE LR I

6 4 2 1 3 b}

WIILRGH A =0 (4,2,1) 5 (1,3,5).
PAFERRES T AN 1 5] 1000, 15 )5 22 A] LA 21 2 DA B A =04 ?

In a list of numbers, an odd-sum triple is a group of three numbers in a row that add
to an odd number. For instance, if we write the numbers from 1 to 6 in this order,

6 4 2 1 3 )

then there are exactly two odd-sum triples: (4,2,1) and (1,3,5).

What is the greatest number of odd-sum triples that can be made by writing the
numbers from 1 to 1000 in some order?




28.

NER ALK, S A =BT . Foh = AN A L e DY A1

WK 110 20, 21. 5 AIXASARBIER Ky £ /b2

Terry has a solid shape that has four triangular faces. Three of these faces are at
right angles to each other, while the fourth face has side lengths 11, 20 and 21. What
is the volume of the solid shape?

29.

NEATR A 15 1 x 2 I EE 1 3 x 10
R —F k.

T IXANEIEAR TR, BATE & e . B 2wk
A ARl

B RIXAS 3 x 10 WEEE, E M aItE 2 DA
EHTE?

The diagram shows one way in which a 3 x 10 rectangle can be tiled by 15 rectangles
of size 1 x 2.

Since this tiling has no symmetry, we count rotations and reflections of this tiling as
different tilings.

How many different tilings of this 3 x 10 rectangle are possible?

30.

FEEBHUESNE RS o b f(1) = 20 f(2) = 3. JEHAE n H1HE, W
FUF(f(n) =n+2; 5 n BAEL W FF(F(n) =n+4. iR F777) ZAH A2

A function f, defined on the set of positive integers, has f(1) = 2 and f(2) = 3. Also
f(f(f(n))) =n+2ifniseven and f(f(f(n))) =n+4if nis odd. What is f(777)7
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