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These questions require fully written solutions.

1. A finite sequence of consecutive positive integers is called balanced if it contains equally
many multiples of three and multiples of five. An example of a sequence of length 7 that
is not balanced is 30, 31, 32, 33, 34, 35, 36 because this sequence contains 3 multiples of
three (namely 30, 33 and 36) and just 2 multiples of five (namely 30 and 35).

What is the maximal length of a balanced sequence of consecutive positive integers?

2. The area of a given triangle ABC equals 40. Points D, E and F on sides AB, BC and
CA respectively satisfies BD = 3AD, CE = 3BE and AF = 3CF . Determine the area
of triangle DEF .

3. Determine all triples (p, q, r) of prime numbers such that

pq = r − 1.

4. A positive integer N is called interesting if it is divisible by 36, and if there exists a
positive integer k smaller than 10 such that 1, 2, . . . , k are, in some order, the digits of
N . Find the smallest interesting positive integer.

5. In how many ways can we fill a 2018× 2018 board with positive integers so that the sum
of the numbers in any three consecutive cells in the same row or the same column equals 5?

6. Determine all pairs (x, y) of real numbers such that

x + y = x2 + y2 = x3 + y3.



Email submission guidelines

• When submitting assignments by email, please use the following email address:
SAMF.Training.Assignments@gmail.com

• If possible, please submit as a single PDF file (with multiple pages if necessary), with
your name, grade, school and the question number written on each page and please also
label the pages. Furthermore use your name, school and assignment number as the file
name. For example: Isaac Newton - London High School - Intermediate Assignment 1.

• If using your phone to take pictures of your work, consider using a document scanner such
as CamScanner to convert to PDF. However, if you do submit picture files such as *.jpg,
please make sure that those files are labelled with your name, school, question number
and page number as well as assignment number. For instance Isaac Newton - London
High School - Intermediate Assignment 1 - Question 2 Page 2.

• If you have multiple PDF files for a question you can combine them using software such
as PDFsam.

• Solutions should preferably be written by hand and then scanned, since if you want
to typeset them you should typeset them in LaTex, which is an actual mathematical
typesetting software. Please note that files received in MS Word format might not be
marked, because version clashes can cause lots of problems with such files. Hence we
discourage typesetting files in MS Word, since the mathematical notation has a great
chance of just going horribly wrong.

Authenticity guidelines

• These questions are meant to be attempted by yourself. It is not a project where you
see if you can just find solutions on the internet. Furthermore, please don’t upload these
questions to the internet asking others for solutions. Solutions copied from the internet
will earn no marks and might also lead to you not being considered for the Camp.


