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1 Maths Geysers

In Yellowstone Park, two geysers blow steam very regularly: the
first every 7 minutes exactly, the second every 9 minutes.
Yesterday evening, at 20:22, the two geysers both blew a jet of
steam.

‘When, for the first time after 20:22, did this happen again?
(indicate the answer using two digits for the hours followed by two
digits for the minutes, separated by “:” (for example 03:14))

2 Fishing Against the Current

Using 13 identical coins, Bob creates a small fish (on the left in the
picture), but he realizes that the fish is swimming against the cur-
rent. Alice, by moving some of the pieces of Bob's fish, creates the
same fish (on the right in the picture), but it's swimming in the other
direction.

Bob Alice

What is the minimum number of coins Alice must move to create
her fish?

3 The Time includes 2022

Bob has a digital alarm clock that uses two digits for the hours (00,
01, 02, ..., 23), two for the minutes (00, 01, 02, ..., 59) and two for
the seconds (00, 01, 02, ..., 59). At the start of this competition, the
alarm clock reads 140000.

Before lunch, Bob glances at his alarm clock, it reads 120220; later,
the alarm clock shows 152022 at some point; at evening meal time
the alarm clock says 202230.

Bob notes that in all three cases, the displayed time contains the
four digits of the current year, in the same order and adjacent, alt-
hough in different positions.

How many times per 24 hours does this phenomenon occur?

4 2022 in Squares and Rectangles

In the following L-shaped drawing, we can see eight rectangles:
four squares of one square each, three rectangles of dimensions
1x2 and a vertical rectangle of dimensions 1x3.

Consider the following drawing:

How many rectangles are visible?

5 Triangular Days

A day is triangular if it is possible to construct a (non-flat) triangle
whose side lengths are the three integers that form its date: the day,
the month and the last two digits of the year.

Today, (24, 9, 22), is a triangular day because there is a triangle
with sides 24, 9, and 22. Next Saturday, (1, 10, 22), is not triangular
because there is no triangle whose sides are 1, 10 and 22.

How many triangular days are there in September this year?

6 The Whole Pyramid

Alice received a square-based pyramid as a gift, the volume of
which is 24 cm’. The measurements, in cm, of the side of the base
and of the height are expressed by integers.

Knowing that the volume of a pyramid is obtained by multiplying
the area of the base (square) by the height and dividing the result
by 3, what are the measurements, in cm, of the minimum height
and the maximum height of Alice's pyramid?

(write the two numbers, in ascending order, separated by a comma)



7 Multilingual Cryptarithm

Solve the following cryptarithm, replacing each letter with a digit
from the range 1 to 9, so that the same letter is always replaced by
the same digit numbers and different letters indicate different dig-
its. The character on the second line is the digit "0".

2 D E U X + (French)

0) 0 + (Number)

2) b U E + (Italian)

2) I I = (Roman Numeral)
2 0 2 2

To what number does the sequence IDEE correspond?

8 The Sleeping Tortoise

Tortuga the tortoise has to climb up a flight of stairs. On a sunny
day, she manages to climb three steps, but if it rains, she only man-
ages to climb two. At night, however, she falls asleep and always
slips a step back.

Her feat can be represented by a series of digits, each of which
indicates her position (the step she has reached) at the end of each
movement, up or down, and which therefore ends with the total
number of steps of the stairs.

Tortuga must first tackle a staircase of only three steps. She knows
that everything depends on the weather conditions and calculates
that she can do it in two different ways. In the first case, if the first
day is sunny, she arrives at the summit the same day: her route is
marked by 3 (one single movement). In the second case, if the first
day is rainy, she goes up two steps, then goes down one step during
the night, then goes up two steps on the second day, whatever the
weather conditions: her path is therefore indicated by 213.

If we consider that Tortuga never spares her strength, that is to say
that she always climbs as many steps as possible during the day,
and that, where she lives, the days are always either completely
sunny or entirely rainy, in how many different ways can Tortuga’s
climb of a staircase of six steps be represented?

9 The Chess Queen

In chess, in addition to the square she occupies, the queen can move
to all the squares she can reach by moving on the same line, column
or diagonal.

On a 2x2 chessboard, a single queen can move to any of the other
squares. The following figure shows the four different configura-
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Alice has a 4x4 board and as many queens as she wants. However,
she wants to use as few of them as possible and position them so
that they either occupy or can move to all 16 squares.

What is the minimum number of queens she must use? And in how
many different ways can she place them?

(indicate the two numbers, in the order of the questions, separated
by a comma)
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10 A Tower with 7 Discs

Alice plays with a Tower of Hanoi game made up of 7 discs. It has
three pegs, A, B and C, and the 7 discs are of increasing diameter
and numbered from 1 to 7 (the smallest is number 1, the largest is
number 7). The discs have a central hole and can be mounted on
any of the three pegs.

Initially, all discs are stacked on peg A, in order from largest at the
base to smallest at the top (the example in the figure has 5 discs).
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Alice's goal is to move all 7 discs to peg C. On each move, she
chooses a disc from the top of one of the stacks and moves it to one
of the other two stacks, with the constraint that it must be placed
on a larger disk or on an empty peg.

With two discs, Alice can easily reach the goal in 3 moves (disc 1
in pole B, disc 2 in C and finally 1 in C); with three discs, 7 are
needed (1 - C,2 ->B,1 - B,3—->C,1 >A,2—>Cand 1 —
O).

What is the minimum number of moves Alice requires to reach the
goal with 7 discs?

11 We’re Out of the Tunnel

2022 friends have to go through a dark, narrow tunnel, but they
only have one torch and can only pass through two at a time.

Each of them takes a different time to cross it: the fastest takes 1
minute, the second 2 minutes, and so on until the slowest, who
takes 2022 minutes. If two friends pass through together, the time
required for the crossing is that of the slowest.

Knowing that each time except for the last passage someone has to
carry the torch back, how long, in minutes, will it take, at least, for
everyone to pass?

12 All in a Row for 2022

Some mornings, Alice enjoys writing down consecutive positive
whole numbers in a row, then calculating their sum. It is 12 o'clock,
there is still a little time before lunch, and she has just finished
writing all the possible sequences of consecutive numbers whose
sum is 2022.

What is the smallest of all the numbers she wrote down?



13 Pip’s Palindromic Plot

Pip, whose forename is a palindrome (i.e. remains unchanged when
read from the right), has a plot of land of area 41.14 m’, a numeric
palindrome, and which has the following shape:

Wanting to divide it into two identical parts, which can be obtained
from each other by rotation or reflection, he builds a fence follow-
ing the lines of the grid of the figure.

What is the length, in m, of the fence he built?

(give the answer rounded to the nearest 0.1m)

14 Darts

Alice wants to build a target to play darts and divides a circle into
three concentric areas, as in the picture. In each of these areas, she
must write an integer representing the score of the throw if the dart
hits this area.

She wants to choose these numbers in such a way that, with three
throws available, she can total all the numbers between 0 and a
certain number N.

If, for example, she chooses the numbers 1, 1, 2, she can get all the
scores between 0 (obtained by missing the three throws) and N = 6
(three darts in the area with 2). If, on the other hand, she chose the
numbers 1, 5, 6, she could obtain scores between 0 and 3 and other
higher ones, but could in no case reach the score of 4, and would
therefore stop at N=3.

Assuming Alice chooses the three numbers in the best way so that
N is the maximum possible, what is N?

15 The Four Tokens

Bob, after blindfolding Alice, places four identical tokens, each
with a white side and a black side, on a square board divided into
four quarters so that the visible faces of the tokens are not all the
same colour (in the example shown, one token shows the black side

and three the white side).

Alice, who stays blindfolded for the duration of the challenge, aims
to make all four visible faces appear the same colour. If she suc-
ceeds in this, the game ends.

A turn consists of two phases, in this order:

1. Bob spins the entire board, choosing one of four rotations of 0,
90, 180, and 270 degrees.

2. Alice flips 0 to 4 tokens, thus reversing their visible colour (so
she can leave them unchanged or flip any one or more of them).
Assuming Alice adopts an optimal strategy, in the worst starting
case, what is the minimum number of turns needed to hit the target?
(indicate 0 if you think there is no optimal strategy to hit the target
in a finite number of turns)

16 Prime Quality Chessboards

Alice goes with her 7-year-old daughter to Bob's chess shop to buy
chess boards. It's a rather special chess shop: it only sells square
chessboards whose side is a prime number of squares. So, you can
find 3x3 or 7x7 boards, but not 8<8 or 10x10.

"Hi Bob, this year I would like one board for my daughter, one for
her sister and one for me, but I would like the total number of
squares to be 2022."

"Well Alice," Bob replied, "I've got what you need: three beautiful,
first-rate chessboards, just the way you want them."

How many squares have the sides of the three chessboards sold by
Bob to Alice?

(list the three numbers, in ascending order, separated by commas)

17 Squares of the Triangle

The isosceles triangle in the figure below is bisected by the height,
which measures 2/3 of the base. The slanted square on the left has
a side of 35 mm.

What is the length of the side of the right-hand square in mm?



18 World Master Chess (WMC) 2022

In this year's World Master Chess (WMC) tournament, every
player plays every other player exactly once. Each game is awarded
1 point for the win, 0 point for the loss and 1/2 point for a draw.
At the end of the tournament, the ranking is established and all
players, except the lowest ranked ten, are awarded a prize. We ob-
serve a rather particular phenomenon: each player scores exactly
half his points in matches against the last ten players in the ranking.
How many players participated in WMC 2022?

19 From Flatland to Infinitesimally Small

Inside a grey circle is inscribed a white equilateral triangle, inside
which is inscribed another grey circle, inside which is another
white equilateral triangle, and so on until the sizes are infinitesi-
mally small, as in the figure.

‘What is the ratio of the total grey area to the area of the largest
circle?

(please approximate, if necessary, as follows: take V2 as being
99/70, V3 as 473/273 andm as 22/7: give the result as an irreducible
fraction of type a/b)

20 All Integers

Bob has a perfectly semi-circular plot of land, as in the figure, and
wants to divide it into several parts (six) by building two triangular
fences whose common base is the diameter of the semicircle (AB)
and whose other vertices (C and D) are on the semicircle. Bob
wants the two triangles ABC and ABD to be non-congruent, so
triangle ABP is not isosceles.
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Alice helps Bob and together they build the fences so that the meas-
urements, in m, of all the (seven) segments visible in the figure,
built between the posts A, B, C, D and P, are expressed by integers.
What is the minimum perimeter, in m, of triangle ABP?



