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HONOR ROLL OF DISTINCTION CERTIFICATE (TOP 8%)

is awarded 1o

Jor exceptional performance in
2024-2025 Mathematics League Contests (Grade 3, December 2024)
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HONOR ROLL CERTIFICATE (TOP 25%)
is awarded to

Jar exceptional performance in

2024-2025 Mathematics League Contests (Grade 3, December 2024)
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CERTIFICATE OF ACHIEVEMENT (TOP 50%)

is awarded to

Jor exceptional performance in

2024-2025 Mathematics League Contests (Grade 3, December 2024)
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Mathematics Course 1: Numbers to Algebra

(Grade 6)
Mathematics Course 2: Pre-Algebra (Grade 7)
Mathematics Geometry
Mathematics Algebra 1
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https://www.mathleague.hk/2024-2025/secondround/tableofcontent/Course 1.pdf
https://www.mathleague.hk/2024-2025/secondround/tableofcontent/Course 1.pdf
https://www.mathleague.hk/2024-2025/secondround/tableofcontent/Course 2.pdf
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https://www.mathleague.hk/2024-2025/secondround/tableofcontent/Geometry.pdf
https://www.mathleague.hk/2024-2025/secondround/tableofcontent/Algbra 1.pdf
https://www.mathleague.hk/2024-2025/secondround/tableofcontent/Course 1.pdf
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20144  Manjul Bhargava  £EREHHEFIFAS (Princeton Univeristy) SR,

20104 Ngé Bao Chau EEEEH5E (Institute for Advanced Study)

2010F  Elon Lindenstrauss Z=EZEMERIfRAZ (Princeton Univeristy)

20064 Terence Tao ZEENNMNAZF (University of California, Los Angeles)
20067 Andrei Okounkov ZEEZHHERIRAZ: (Princeton Univeristy)

20024  Vladimir Voevodsky =E S50k (Institute for Advanced Study)
19984 Maxim Kontsevich ZEE Rutgers University

19984  Curtis T. McMullen ZEEG#EAE (Harvard University)

19984  Richard Borcherds ZEENIMAS (University of California, Berkeley)

19944  Efim Zelmanov ZEEZNNEFA (University of Chicago)

19904  Edward Witten ZEEZRZR (Institute for Advanced Study)
19904 Vaughan Jones ZEFENNMAEE (University of California, Berkeley)
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thinking mathematically
creative thinking
critical thinking

problem solving skills
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Odd one out Dotty squares

Which is the odd one out? Discover the pattern in the grid, and draw the correct
number of dots in the blank square.
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- Shapes and numbers

Each number is connected to the shape above it. Find out
how, then write the missing number under the hexagon.

Who lives where?

There are three houses on this street. Two people live
in each house. As you look at the houses...

« ...Mike lives directly to the right of Ray.

* ...Andy lives directly to the left of Mia.

* ...Mia lives directly to the left of Anna.

* ...Rose lives directly to the left of Mia.

Who lives where ? Write each
person’s name under their house.
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Given three circles in the plane a8 shi n belows many 41 crent Ways can 2

fourth circle b added sO that they atc all tangen (touch'mg in a point at the

cxrcumference of the fou 1 added circle)’
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planets coHecting
A MGbbius band is 3 closed band with one twist, as shown below.
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Find the symmetry type of the wallpaper pattern shown below.
Note: The grid is a part of the wallpaper pattern, and each unit of the grid is an
equilateral triangle.
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GEOMETRIC PROOFS OF THE IRRATIONALITY OF SQUARE-ROOTS
FOR SELECT INTEGERS

ZONGYUN CHEN, STEVEN J. MILLER, CHENGHAN WU

1. INTRODUCTION

The positive integers 1,2, 3, ... are not surprisingly one of the most important sequences in
mathematics, and typically the first encountered. Quickly one meets interesting sub-sequences,
such as the primes (2,3,5,7,11,... ), the perfect squares (1,4,9,16,25,... ) and the Fibonacci

numbers (1,2,3,5.8,...) to name just a few. These are well studied and arise in numerous
places; see the On-line Encyclopedia of Integer Sequences [OEIS| for details and properties of
these and others.

Almost all integers have irrational square-roots, with the percent of n < r with yn ¢ Q
approximately 100 -z~ '/2%. The standard proof uses the property that if a prime p divides a
product xy then p|z or ply or both (see for example [MS] for a proof) and the Fundamental
Theorem of Arithmetic (every integer can be written uniquely as a product of primes in
increasing order; see [HW]).

Assume a non-square i > 1 has a rational square-root; thus we can write /n =
afb € Q with a,b relatively prime integers and without loss of generality it
suffices to consider n that are square-free, as if n = mym3 then /n = /m;-ma.
Thennb® = a®. Asn > lis square-free, there is a prime p that divides n. Thus
]ulﬂ2 so pla and we can write a as ap. Substituting yields nb® = nng: as n is
square-free and a multiple of p, we must have n/p is an integer relatively prime
to p and thus p|b?. A similar argument now shows b = gp, contradicting a and
b are relatively prime and therefore \/n is irrational.

There’s a lot of interesting history on this proof; if we don't use the property that if a prime
divides a product then it divides at least one factor, we can mimic the above argument, but
only by essentially reproving the result case by case. For example, if n = 2 then we would
have 2b® = a®. If a = 20 + 1 is odd then a® = 40® 4 4a + 1 is odd, and thus cannot be a
multiple of 2, and thus @ = 2a. Similarly if n = 3 we would have 3b* = a® and 3 must divide
the right hand side as it divides the left. We can write a = 3a + r with r € {0, 1,2} and note

a® = 9a®+6ar +1° = :i-{:i-nI + 2ar) + e,
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