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ORGANISATION AND PROCEDURES

For full details, see the Members’ Area

To ensure the integrity of the competition, the Olympiads must be administered
under examination conditions.

DO DO NOT

*+ Supervise students at all times * Print the Olympiad papers prior to
the Olympiad Date

+ Seat students apart
. Maintain silence + Read the questions aloud to the
students

 Provide blank ki
rovide blank working paper * Interpret the questions for students

+ Give time warnings when 3 minutes
remain, and again when 1 minute
remains

+ Permitanydiscussion or movement
around the room

* Permit the use of calculators or

+ Collect, mark and retain the papers other electronic devices

+ Olympiad papers are scored by the PICO using the Solutions and Answers sheet
provided.

* Results should be submitted in the Members’ Area within 7 days of the Olympiad.

+ Original student answer sheets should be retained by the PICO until the end of the
year.

« Solutions and Answers sheets are not to be handed out to students. They are a
teaching resource for use in class after completion of the Olympiad paper.

TiMING OF THE OLYMPIAD
* The Total Time Allowed for the Olympiad is 30 minutes.

ABSENT STUDENT PoLicy

A student who is legitimately absent on the Olympiad date, may sit the Olympiad under
examination conditions on their first day back at school (if that date is within 2 weeks
of the original Olympiad date). If these conditions cannot be met, the student must be
marked as absent on the submitted results.

The Absent Student Policy is available in the Contest Administration section of the
Members' Area.
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Total Time Allowed: 30 Minutes. Calculators NOT Permitted.

2A. A lattice pointis a point whose coordinates are both integers.

How many lattice points are contained either inside or on the
right triangle with vertices (0, 0), (6, 0), and (6, 2) ?

2B. The points A, B, C, D, and E are equally spaced in the given order
on the number line shown.

1
Point A is at —3-

A

Y

. . 1 _Z -
Point E is at +g. 2 +5

Find the position of point D, as a fraction in lowest terms.

2C. The diagonals of the 3 squares shown in the
diagram have lengths 3cm, 5cm, and 10cm.

A point is randomly selected within the largest
square.

The probability that the randomly selected point

lies in the shaded portion, inside the middle
square but not in the smallest square, is K%.

Find K.

2D. 2" means that 2 is multiplied by itself n times.
For example, 2* means 2 x 2 x 2 x 2 =16.
Given that 2025 = 3* x 52, find the number of factors of 2025.

2E. Inthe cryptarithm shown, different letters A B C
represent different digits, and there is no letter -

that represents 0.
G H J

Find the greatest whole number value that could
be GHJ.

Write your
answers in the
boxes on the
back.

(_
Keep your

answers
hidden by
folding
backwards on
this line.
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Solutions and Answers
(Items in parentheses are not required)

For teacher use only. Not for Distribution.

2A: 12 2B:

2C: 16 (%)

2D: 15

2E: 981

2A.

How many lattice points are either inside or on the right triangle with vertices (0, 0), (6, 0), and (6, 2) ?

Strategy 1: Draw a diagram.

We can draw a Cartesian plane, and construct a
triangle with vertices (0, 0), (6, 0), and (6, 2).

Lattice points can then be drawn directly on the

diagram.

A A
) 6,2) . ]
1 ] 1 +
] ]
> 03 T 2 3 4 56' O)l_' OT/? s § ﬁ & —

There are 12 lattice points either inside or on the right triangle with vertices (0, 0), (6, 0), and (6, 2).

Strategy 2: Draw a diagram, and build a table.

There are 7 lattice points on the side of the
triangle between points (0, 0) and (6, 0).

There are another 2 lattice points on the side of
the triangle between points (6, 0) and (6, 2).

1
The line through the origin and (6, 2) isy = 3%

Points with integer co-ordinates on this line are

(0, 0), (3, 1), (6, 2), and so on.

A ‘6 2 A \ ‘6 )
2 . 2 } !
/
1 1 /+/
]
0, 0) 6,0 0, 0) 6,0
. — s —

2 (6, 2) 2 (6, 2)

1 (6, 1) 1 (3, 1) (6, 1)

01](0,0)/(1,0)[(2,0)(3,0)[(4,0)(50)]|(6,0) 01](0,0)[(1,0)[(2,0)[(3,0)]|(4 0)]| (5 0)](6, 0)
V4] 1 2 3 4 5 6 Vil 0 1 2 3 4 5 6
We can now fill in the lattice points that exist on 2 (6, 2)
horizontal or vertical lines, between points that we :
have already identified. 1 BN @&N|G N6 1)
There are 12 lattice points that satisfy these 01(0.0/(1,0)|(2.0)/(3,0) | (4. 0) | (5, 0) | (6. 0)
conditions. Vsl 0 1 2 3 4 5 6

ForLow-Up: Rectangle ABCD has a diagonal between A(0, 0) and C(20, 25). How many lattice points lie inside, but

not on, ABCD? [ 456 ]
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2B.

Strategy 1: Draw a diagram.

Find the position of point D, as a fraction in lowest terms.

A

Y

On the number line, there are 5 equally spaced points.

These 5 points are separated by 4 equally sized spaces. A B C D E
< | | | | | >
7 T
5 +
The distance between A and E
7 -+ = + = =
1 1 1,1_2 5
iS+--(-3)=+-+-=—+—=—.
5 2 5 2 10 10 10 L, 1 ) 2, 5 ) I ) E
2 B 10 10 - 10 B 10
Point Cis halfway between A Point D is halfway between Each of the 4 spaces is % units
and E. CandE. long.
7 .17 _ 7 7 .17 _ 7
Halfofﬁ|55xﬁ—%. Halfofﬁlsgx%—m. . . . :
NN E NG
LI = Lo - A B C D E
2 2 < ] ] ] ] ] >
1 1
1 7 7 1 7 7 ) 5
— X - = - - X - = _
2 10 20 2 20 40
The position of D is therefore
o7 .8 _1_1 - i i i
5 40 40 40 40 1 E ) s E ) 1
T 40 - 40 T 40 - 40
Strategy 2: Find the mean (average).
Point Cis halfway between A and E. Point D is halfway between C and E.
. . 1 . 1 . . 3 . 1
Since A is at —5 and E is at A Since Cis at =55 and E is at -y
. . 1 1 1 . " 1 3 1
Cwill be at position 3 X (-5 ++%) D will be at position 5 X (=55 + +%)
1 5 2 1 3 4
AT =Xty
1 3 11
= = —_——— = — X —
2 10 2720
- _3 - L
T 20. T 40.

The position of D is %.

Forrow-Up: Which number on a number line is one-fifth of the way from -20 to 2025? [ 389 ]
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2C. Find, as a percentage, the probability that a randomly selected point lies in the
shaded portion.

Strategy 1: Divide a complex shape.

If we cut the largest
square along its 10cm
diagonal, we can Q&
rearrange it to form a KNy -
right-angled triangle Using a similar method,
with base 10cm and we find that the middle-
height 10cm. sized square has area
5cmx5cm+2=125cm>

10cm

This triangle is half the area of a square

measuring 10cm x 10cm. 10¢cm The smallest
square has area
The square with a 10cm diagonal has an area of 100cm? + 2 = 50cm?. 3cm x3cm +2=4.5cm?.

The shaded portion has an area of 12.5cm?-4.5cm?=8cm?.

The total area is 50cm?.

8cm? 16

The probability of selecting a point in the shaded area is 5.2 = 100 -

As a percentage, the probability of selecting a point in the shaded area is 16%.

Strategy 2: Convert to a more convenient form.

The diagonal If we multiply all of

of a square &‘7» 1 the side lengths of all

is always of the squares by V2,

the same ! the proportions of —>

multiple (v/2) the resulting diagram

of its side length. remain the same. 3cm

This can be determined In both the original 5

in a number of different | | diagram and the new cm

ways, including diagram, the shaded portion occupies the same 10cm

Pythagoras' Theorem, percentage of the area.

(r:{ok:jyerfsrlgrgntgterjtreegay 1 In the new diagram, the areas of the squares are 3cm x 3cm = 9cm?,
’ 5cm x 5cm =25cm? and 10cm x 10cm = 100cm?.

The shaded portion has an area of 25cm?-9cm?= 16cm?>.

The total area is 100cm?.

16cm? 16

e . . 3 i —_— = 0,
The probability of selecting a point in the shaded area is 100em? ~ 100 16%.

Forrow-Up: Three concentric circles, centered at O, have radii A cm, B cm, and 10 cm, where A and B are whole
numbers and A < B < 10. The middle ring is shaded. The probability that a randomly selected point
that lies in the circle of radius 10 also lies in the shaded ring, is 20%. Find Aand B. [A=4and B=61
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Find the number of factors of 2025.

Strategy 1: Build a table.

We know that 2025 = 34 x 52, F?C'ELIOVS Expansion |[Value F?ctzors Expansion [Value
Therefore, both 3* and 5%are gre3' 30 1 1 gres' 5o 1 1
factors of 2025. Y 3 3 51 5 5
Since both 3 and 5 are prime, 32 3x3 9 52 5x5 25
3*and 52are relatively prime 3

- they do have any factors in 3°| 3x3x3 | 27

common, except for 1. 34 |3x3x3x3| 81

All of the factors of 2025 can now be expressed in terms of factors of 3 and 52.

x 30 3 32 33 34

50 1 3 3x3=9 3x3x3=27 3x3x3x3=81

5 5 3x5=15 3x3x5=45 3x3x3x5=135 3x3x3x3x5=405
52 |5x5=25|3x5x5=75|3x3x5x5=2253x3%x3x5x5=675|3x3%x3x3x5x5=2025

2025 has 15 factors.

Strategy 2: Make an organised list, and draw a diagram.

3x3x3x3x5x5=(3x3x5)x(3x3x5). |1]2[3[4]5|6|7|8]|9][10[11]12]13]14]15]

We can see that 2025 is a square

number. Iél 3x3 3x5

Aside fi 3x3x5=45, ir of
fascltoersrl?nrzst TncI:de one \?z\a/lirgt%?tri(; |16 | 17 | 18 | 19 | 20 | 21 |22 | 23 | 24|25 | 26 | 27 | 28 | 29 | 30|

less than 45.

We can identify factors that are 5% 5 3x3x3
less than 45 by inspection. They

are numbers where the prime 131(32[3334|35(36|37|38(39|40| 41|42 |43] 44|45
factorisation can be expressed as
some portion of 3x3x3x3x5x5, 3x3x5

We can now use a diagram to find the number of factors of 2025.

Note that we do not need to know what those factors are, as long as we know they are unique.

=

2025 | 2025 | 2025 | 2025 | 2025 | 2025
1 3 5 9 15 25 27 45 27 25 15 9 5 3 2025

2025 has 15 factors.

Forrow-Up: What is the least integer greater than 2025 that has exactly 15 positive integer factors? [ 2500 ]
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2E. Find the greatest whole number value that could be GH]/.
Strategy: Eliminate All But One Possibility.

We know that With this There is no

different letters ABC assumption, A Blc redistribution to Alslc

represent +DEF either: the tens place,

different digits, —CH T . C+F=7 or + D E|F sl e B + DJE|F

and there is J _ 98 impossible, so 9 E 7
e C+F=17.

no letter that B+E=8.

represents 0. Since 9 and 8 are both taken,

there is no combination of SOMBIRE(C Rl 55
greatest possible value for GHJ, digits that gives C+ F=17. Since1+2+3+4+5+6=21,

which is 987. IfC+F=7,CandF could be 1 wehaveA+D=21-15=6.

and 6, 2 and 5, or 3 and 4. We want A + D =9, so this does
not work. Therefore, GHJ # 987.
112(3/4|5|6|7|8|9 112(3/4|5|6|7|8|9 112(3]/4|5|6|7|8|9

J|H|G (© AHlJ|H|G O B8] [B]A|J]|H]|G

Let's begin by assuming the

To maximise the value of GHJ, we will endeavour to maintain G =9, and H = 8.

From the B+E=17and B+E=18 - Digits 1 - 7 are available for use.
?E;svc?ning are both impossible. alslc alslc TS Te ST Ts
we know | Therefore, B+E=7 (with | + D|E|F || + D|E|F
that: redistribution from the 9lsly 9ls H|iG
ones place), or B+ E=8. 14+42+43+44+5+6+7=28,
Either way, there is no redistribution from the tens so we know that
place. We can therefore be sure that A+ D =09. A+B+C+D+E+F+)=28.
Suppose B + E =7, with Suppose B + E = 8, with no
redistribution from the ones place. redistribution from the ones place. A Blc
Then: < C+F2=10. Then: « C+F<10. + D E|F
« C+F=J+10. « C+F=J. 98|/
e C+F+J=28-9-7=12. ¢« C+F+J=28-9-8=11.

If C+ F=10, then /=0, which is not
ilable digit. !
an available digi )35 J+)=11.

If C+F=11,then/=1. +746 Jis a digit, so this is impossible.
As shown at the right, this solution 98 1
is possible.

Since C+F=/,and C+ F+ /=11, we have

The greatest whole number value that could be GHJ is 981.

Forow-Up: Suppose it is possible to use the digit 0, but no leading digit can be 0.
(a) Find the least whole number that could be GHJ. [ 356 ]
(b) Find the least multiple of 10 that could be GHJ. [450]
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