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Part A: Questions 1-6

Each question should be answered by a single choice from A to E.
BUEBARNEDR, EENNFEE—DEBER.

Questions are worth 3 marks each.

B3 5.

1. Octave Island-BR 72 1& K 5

Octave Island has seven small towns labelled A to G. The towns are connected by one-
way roads as shown.

B EHEANME A TR A B G #EAThRD. AN (el AT IE A,
W s o

Mabel lives in A and needs to visit G, E and D in order, then return to A. But she can’t
drive directly from A to G because of the one-way roads. Each road takes 1 hour to
travel on, so her return journey takes 6 hours.

fEAE A /M) Mabel 281% 18 G, E. D BIFF XX =AVMEIRTE, 285 FHEE A
NE HIET BN AL RATIE, W EEMN A NMEES] G /ME. %
FATIE AT 1 /B, Mabel IR B FE — JLHRERS 6 /N .

Mabel’s friend Klara lives in C and wants to visit the towns A, F and E in order and
return to C.

Mabel I & Klara 4235 7E C /M, MBEH AL F. E BT £ =A/NETRTE,
SRJE FHELE] C /ME

What is the shortest time, in hours, that Klara could take for the return journey?

1517 Klara 15 3% ¥R /D /5 222 DS/ 2

(A)6 B)7 (O] D)9 (E) 10
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2. Wandering drone- Tt AHLIZ24

Mia and Adam were given a toy drone for Christmas. The remote control for this drone
has five buttons.

Mia Fl Adam £ 2EHETT 2 RICE] 7 —RRBE T AN XBTE AN Ll T4 4%
BT IR A%

U: Go up in the air 10 metres | Ft 10 K

D: Go down towards the ground 10 metres % 10 K
L: Turn left 90° £ %% 90°

R: Turn right 90° £ %% 90°

F: Go forward 1 metre Bt 1 K

They took it to the local park and set it down on the ground facing north.
Mia A1 Adam FEJE AL WAL FAE 23 el 3 1
They then pressed the following buttons in order.

SRJE TR AT R B TR 4

UFRRFFLRRLFLFLFLFFRLLRFFRRFRFD w%E

What direction is the drone facing now?

T8 1) 8 AW LELAE X W7 1 2

(A) north 1t (B) east %< (C) south F§

(D) west P (E) it’s impossible to tell J5iZ: 3 Wt
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3. Growth-FF 54 &

The game of Growth takes place on a grid of white squares.

B A K ISR > e B R LR PR

* To start, a single square somewhere in the grid is chosen. It is shaded.
BERITEIS S RS T BEAL B — A BRI 4%

* To make a move, a player chooses a shaded square and shades two white squares

that are adjacent to it. (Adjacent means the squares have an edge in common.)

iR B — R R EIEE AR, RPN B kiR BB
o (FHRBITRARI I —2KIA T . )

* A shaded square cannot be chosen if it does not have two white squares adjacent

to it.
IR — AT A AL B BT R, A B RE L #E .
* A shaded square can be chosen more than once.

— BRI R BT AR T

The example below shows the first shaded square and how the board could develop over
two moves on a 4 x 3 grid.

NERIR TS 4 < 3 A RIS IS — AN R T A% DL il P A 4R A i A%
*T At ARG L o

square 1 chosen square 2 chosen
MRS — NI TR PRI AN I %

- | -

A game is played on a 6 x 5 grid.
WERAZ AR FH T — > 6 x5 HIRES
How many of the following diagrams are possible after two moves?

IR TAIE o, G20 R RS WA ERAE Z SR M Ei R ?
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(A0 B)1 ©)2 (D)3 (E)4
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4. Heads up-#HE

You have a line of coins, some with the head side up and some with the tail side up. You

want all of the coins to have the head side up. The only move you are allowed is to flip

two adjacent coins. You will apply this move repeatedly until all the coins have their

head sides up.
—HEE M, AR (B 51k, AEEE (T §i k. sk, fRAELE—HE
MAfIEm (H) L. #EdBEd, 5 R RN I m ST, — 8
HREBI A MmARER (HD 3 A1k,
Example %15

(1)

@

@ WX

You are given the following line:

IR —HERE T

- JON X JOROK X+ JOK

What is the smallest number of moves you need so that all the coins have their head

sides up?

T 1A 250 7 B LR A R A R IR T (HD 9 B2

(A)4

B)5

<6

- ®®®6®

(D)7 (E) 8
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5. Garry’s moves-Garry Y1 /5

Garry is playing a game on an 8 by 8 chessboard. Here are the rules:

Garry 1IE/E— 8 x 8 AR L DuliExk . xRN 4an R

* On each turn he can move his playing piece up, down, left or right.

F—8EAE, Garry WTUME BV By £y BT R ERESE CRIBT.

Diagonal moves are not allowed.

{H 2k FEXTH TS R R 5]

« If his piece is on a dark square, on his next turn he must move exactly 1 square.
IR IRAERETTHREN, N RRIRIER L AUR 23— D%

* If his piece is on a white square, on his next turn he must move exactly 3 squares,

all in the same direction.

WARM PRGN, N3 BRAIEN gL AU R —J7 R LR i sl 3
NI

Examples#19):

Allowed 70 Not allowed 2% -

On the chessboard below, Garry wants to get his piece from X to Y in the smallest
possible number of turns.

FE T B PR, Garry AHE R AT 8> fERAE ECK B S RIBET A X 7%
B3 Y Ttk
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How many turns will he take?

i Ir fth e /D T R T U A RER LT N X TR A2 3h 21 Y Jris ?

(A)4 (B)5 €6 D)7 (E)8
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6. Pancakes-FiI%#

There are three plates in front of you: two sorting plates (grey) and one serving plate

(orange).
HRTE =T AR O RN — M B A
You can move pancakes between the sorting plates however you wish, but:

TRATEL 25278 B T 69 84F, (EPID M REZ BB SR, (HA2:

* you can only move a pancake from the top of one pile to the top of another pile

(or to an empty plate); and

R Horp— A0 EJ7 IR 2 ) — A 5 i BT7 (BiE#
iu—/l\'ffﬁ'E%i) 3 #E.

* once you move a pancake to the serving plate, you cannot move it again.

— BRI B R, 3L e AR A 3 i AL Bt .

Example#19):

You can move the 4-pancake to the other sorting plate or to the serving plate.
PRATUAKE 4 S RIGHRE B0 20 5 — D R eE B R

You can move the 3-pancake to the other sorting plate or to the serving plate.
PRAT ALK 3 S RTGFRE B0 2 o5 — D SR B A

You cannot move the 5-pancake since it is on the serving plate.

ANEERES) 5 SHIDE, BA 5 SRIICABHERRE T 1.

( 3 )
6 ( 5 )
\ (S — /
Sorting 5 % Sorting 5 4% & Serving 5 #

At the start, the leftmost sorting plate contains a pile of pancakes in a random size order.
The other two plates are empty.

P RITIRIS, AR HE P RIBE X — B RDE, X EERIGIFRIZE R K
MR SRR, AP T A
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Your goal is to move all pancakes to the serving plate, in sorted order, with the smallest
on the top and the largest on the bottom.

IR BRI A B R s B fi T, R BT U #2805 f K A RO TRCLE
N BN R E A L

Initial: All pancakes on the left plate, in order 4 2 5 3 6 1 (with 4 on the top).

AR ITAE BT A RIYHZIR 4253 6 1 IRFAEBUE /2 1L 7y #54h (4 S RIDE
PRAE R LD .

Gy ey < = =

Final: All pancakes on the serving plate, in order 1 2 3 4 5 6 (with 1 on the top).

ARG RN T RIPHZIE 123 4 5 6 KIFPRRAERR T (1 5 RHERHE &
ETED .

(
Ny s N e =

How many moves would it take to arrange them in sorted order on the serving plate,

with the smallest on the top and the largest on the bottom?
1 ) E 25 2 /D IRRE B A RER FIT B RUGHZ IR Fr AL A HU e/ B BT I
fEd BT, B oKV A T T ?

(A9 (B) 10 ©) 11 (D) 13 (E) 15
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Part B: Questions 7-9

Each question has three parts, each of which is worth 2 marks.
BEB=1ERS, BEBS 2457,

Each part should be answered by a number in the range 0-999.
BRPBERNA—NNT 0999 ZEHIHF .

7. Restricted swapping-PR #i| 3Z 3

You are given a number with several digits. You are allowed to make several swaps.

Each swap is of two adjacent digits. Your aim is to form the largest number possible.
B NZAE DuR T B IR 2 AL LB T AT 2 O A e, 2R
R D ATRER) I K E 7 DS BR R B P AR AT B AT S e

For example, suppose you start with 8 53 7 9 2 and are allowed to make three swaps.

You might choose

risa e 2 MEE 853792, HIEFINFvF#EAT 3 IRACH . RWT LLILHE
8537925835792 5835729835279

Note that with these choices you have made the number smaller, not larger!
R, L=t Br T 7, mAZEK!

You are presented with2917 86 5.

B E N2 % 2917865,

What are the middle three digits of the largest number you can make with:

TE IR LR =R R A28 L 2l 3 2 s K R B = F 2 %

Y

A. 3 swaps? 3 IRAZH?
B. 4 swaps? 4 {RACH?

C. 7 swaps? 7 IR H#1?

For instance, if the largest number you can make is 1 26 9 7 5 8, your answer will be
697.

B, RN ERE TR 1269758, BMAIRMEENIZN 69 7.
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8. Plantings- & R F1E

Elle wants to plant her rural block with banksias (B), grevilleas (G) and waratahs (W).
She has marked out several rectangular garden beds. She wants to plant out her garden

beds so that:

Elle A8 ZLAERA AL (B) . ARMEAR (G) Fufn (W) I Lkt +3thpi )
J§% 2 BRI EIAR, I HLUERI% I L A U B R mh R -

* each garden bed will be planted with only one type of plant — banksias or grevilleas

or waratahs

FEBR P R AR — R —— 1L (B) L ARMER (G) BIELIA (W)

* neighbouring garden beds will not be planted with the same type of plant (neigh-
bouring garden beds are those that have an edge or part of an edge in common,

but not just a corner).

FHAR ¥ PR A ARA AR BUANR] CHAT B PR AR (2 S — 251 B 3L —
IR IR R, DU — AT E RASE AR E IR )

Just as she is pondering the possibilities, her mother announces that she has just put
some plants in! Luckily the rules Elle set have been obeyed, and now there is no decision

to make: there is only one possible way to plant the rest of the beds.

12 Elle % & HRIPAT VRS, Wb 005 B bt Lo /E — SE g PR BT R 1 — 25404
T AR, SEEFNIGIELNE 1 Elle BOE FAATN, BUAE Elle R BEFER] A FPAE
IR PR P AR AR 1

For each of the rural blocks below, find the number of beds that are planted with each
type of plant. This includes the beds Elle’s mother has planted.

X RIS AR T, SREMEYNEIREE. L &8 Elle B8R40
Ko

Your answer will be a 3-digit number, giving the number of beds planted with banksias,
grevilleas and waratahs. For instance 123 would mean 1 bed planted with banksias, 2
with grevilleas and 3 with waratahs.

REVE RNAZN—A 3NHL 7002 LA PR . ARMEAR IR . BLAA B PR 15K
o PIInEr7 123305 1A ISR ETR . 2 MRMEORETRR 3 4> FLAR IR -
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A. C.

12
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9. Sami the sales rep-fH7E Sami

Sami has clients in several towns along a road.
Sami [ ATAEIR B I LA/ NME
On her outward journey her expenses are covered and she can keep all the money she

makes from sales. On her return home, however, she must pay her travel expenses.

M FEV R I, Sami BUTE SR ASAT DA, DLkt OB S RN T BLSE A AE oK
EERAEY, MR A E OS2t .

Sami does not have to visit all of the towns. She can choose where she turns back.

Sami A LA MAER A/ MNEIREE, AR BIFrA/ME.

Example #15):

Along this road, if she turns back at Forbes she makes $11 in sales but it costs her $7 in
expenses.

i A Forbes IR FE, WU EIIAN $11, (HFGE FAT ST PR $7

If she goes on to Dubbo she makes $11+ $3 = $14 in sales but it costs her $7 +$13 =

$20 in expenses.

Wit A Dubbo iR FE, WIIEHEICAN $11+9$3 =$14 , (HFEEEIT A TEE SR
$7+$13=9%20.

Dubbo

@

)
5
=

outward #hH! (1) > 3 sales BE NN

—
—_

return IRfE < expenses 5%

In this case there is only one travel option where her sales are greater than her expenses

— turning back at Forbes.

TEXFH IR, Sami R M Forbes 122, A RE{RIEAHEWANLEEZ .

For each of the following roads, how many travel options are there where her sales are
greater than her expenses?

B IAAE T A =25 B rh, 5l 2 MR RS /I IEFEREAE Sami A4 5 IO LE RS
W%
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A.

A C
outward #pH | 8 4
return IR FE 5 7

A C G H
outward #pH | 9 5 5 4
return IR fE 8 4 7

A C G H J K L M N
outward #pH | 5 2 3 7 1 4 2 3 6
return IR FE 1 2 0 3 3 5 4

14



