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Mathematical Treasure Hunt

Instructions for Teachers

Introduction

The mathematical treasure hunt is a great activity for fun and engaging mathemat-
ics lessons: the pupils follow a trail of clues and mathematical problems around
the school site; each clue contains a hint to where the next clue is hidden.

This document includes clues and questions intended for Key Stage 3 (UK) or
grades 6-8 (US).

The treasure hunt works best when the class is divided into groups of about 5 chil-
dren of different abilities. Working in a team, and in a competition, supports team
working skills, and even children with difficulties in mathematics can participate.

The questions are taken from a wide range of different topics, and often not di-
rectly related to the mathematics curriculum. Some of the problems lend them-
selves to further discussion afterwards; often there is an article on that topic in the
Mathigon World of Mathematics.

The answer to each problem is an integer, and all the answers — once decoded into
letters — spell the location of the treasure.: the library.

The Questions

Name Locations Solution | Order of Teams
A Cryptography 18 1{9]7]|5]3
B Combinatorics 18 2110/8|6|4
C Graph Theory 2 3/1/9]7]5
D | Number Pyramid 9 4121086
E | Pascal’s Triangle 8 513|1]9]7
F Prime Numbers 25 6|4|2]10]8
G Probability 5 715[3]1]9
H Platonic Solids 12 8|/6|4]2]10
I Geometry 1 I 75 131
] Sequences 20 10/ 8|6 (4|2

Preparation

First choose 10 locations in your school where to hide the the different questions
(see previous table). Either use the prepared clues (pages 9-10) or come up with

your own clues (pages 11-12) to lead to these questions. Print the clues once for

each team.

Make sure that the class is able to solve all the problems. Print the introductory
sheets and questions (pages 3-8) once for every team and cut them in the middle.
Print and cut the additional materials for various problems (pages 13-14).

Put the questions, materials as well as the clues leading to the next question into
an envelope, and hide the 10 envelopes around the school site. Keep the two intro-
ductory sheets for each team, as well as a different clue for each team - the ones
leading to their first problem.

At the beginning of the lesson, divide the class into a couple of teams and give
each team the two introductory sheets, as well as their first clue. The treasure is
hidden in the library - usually chocolate works well...

Table of Contents

Page 3 Introductory Sheets
Pages 4-8 Problems

Pages 9-10  Clues

Pages 11-12  Customisable Clues
Pages 13-14  Additional Materials

Copyright Notices

The mathematical treasure hunt is part of the Mathigon Project and © Philipp
Legner, 2012. Graphics include images by the sxc.hu users ba1969, slafko and
spekulator. To be used only for educational purposes.



Mathematia Mreasure Hunt

INSTRUCTIONS

Professor Integer was one of the world’s most famous mathematicians,
who made discoveries that changed the world forever: from algorithms for
computers and internet to statistical calculations and quantum mechani-
cal predictions.

When he died, he had no relatives or close friends but a very large for-
tune. He believed that only the best mathematicians deserved to find his
treasure and created a trail of puzzles and problems.

Many of his diary pages, notes and letters are archived at the University
of Cantortown, and they all include clues and hints regarding the location
of the treasure.

This treasure hunt will require you to move around your school, find
the hidden clues and solve mathematical problems. Each question
will contain a clue about where the next problem will be hidden, but
every team solves the problems in a different order.

When you find an envelope, take one problem page and one clue. Try
to solve the problem, sometimes using additional materials in the en-
velope; then look for the next problem. You may not find the problems
in the correct order!

There are many other children in the school, so avoid any unneces-
sary noise. Don't leave your solutions behind for the next team to see,
and don't take more than one copy of each problem — otherwise fol-
lowing teams might not be able to solve the problem.

You are now ready to receive the first clue and a copy of the last letter
written by Professor Integer.

Good luck!
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ProsrLeEM C: GRAPH THEORY

Last week I visited Kénigsberg, a city
in Russia. Kénigsberg is divided into
several parts by a river, and the islands
are connected by bridges.

Many years ago, the mathematician Leonard
Euler asked whether it would be possible
to tour Koénigsberg, so that you cross
every bridge once, but not more than
once.

Here are a couple of other city maps. In
how many maps is it IMPOSSIBLE to find a
tour that crosses every bridge exactly
once? You can start and finish wherever
you want.
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ProBLEM D: NUMBER PYRAMID

R
Last night | was thinking about a large number
pyramid, Unfartunate{y / spilled my coﬁ%e, and [

" lost many of the numbers — only 6 remained legible.
" S was thinking about it for some time, and I think it
 is possible to reconstruct the whole pyramid using

-~ only those 6 numbers! ¥
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P Orthogonality || Pascal’s Triangle : ;9:1*”}%

Two lines or curves are orthogonal if they are perpendicular at their point
of intersection. Two vectors are orthogonal if and only if their dot product
18 Zero.

Pascal’s Triangle

~ Inmathematics, Pascal’s triangle is a triangular array of binomial
coefficients. It is named after the French mathematician Blaise Pascal, but
other mathematicians studied it centuries before him in India and China.

A simple construction of the triangle proceeds in the following manner.
In the first row, write only the number 1. Then, to construct the elements
« offollowing rows, add the twonumbers above a cell to make the number
in the new cell. For example, the first number in the first row iso®i=
1, whereas the numbers 1 and 3 in the third row are added to produce the
# number 4 in the fourth row.

ProsLEM E:
{PascaL’s TRIANGLE !

| Pascal’s
4, triangle with 16 rows.
L | Guess how long the base
wl Colmul AL of the largest coloured
ar [ 35 [ 35 [2t] 71|

28 | 56 [ 70| 56 [28] 8 | 1 | triangle was ...

Pascal’s triangle has many interesting properties. It is symmetric, the
diagonals are all 15, the second diagonals are the integers 1, 2, 3, ... and
the third diagonal are the triangle numbers 1, 2, 6, 10, ... Many other
interesting number sequences and patterns can be found if you look more
i closely. i
A particularly interesting thing happens when yo_
sult will be a pattern of many more triangles H

of various sizes. As you try this with bigger and bigger versions of Pascal’s
(5 ] triangle, it starts looking like a fractal, a shape which repeats itself on j‘
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Playing Cards by Wikimedia Users Asimzb and Jfitch
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) realised that my previous problem was rather hard, so
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- Item 9: Two letters by Prof. Integer
/Ny dear friend, 1 received these

_Here's a fun problem: Can O two letters from
you wotR out which propor- "Pro{ I[V\‘('efgefJMS‘{'

a couple of days
before he died.

tion of this squareis red?

ProBLEM I: -
_GEOMETRY

/Ny dear friend,

)

here are some hints: Let us assume that the big square
has length 1. First, we need to calculate the area of the
biggest circle and the area of the second biggest squate.

A 4

Now notice that the otiginal shape consists of a sinsle
frame, which is repeated again and again - just smaller.
Chus the proportion red in the final shape is exactly the
same as the proportion red in the frame.

Can you wotk out the proportion red in this frame? Here are three
possibilities: p=0.57 p=0.49

KEY: 3 -

R e ik L it sy <

p = 0.68 5 e i
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PrOBLEM J: SEQUENCES

A sequences is a list of numbers which follow a certain pat-

CeeeoueLuyLLYLLLLI

tern. For example, the square numbers, the powers of two or
the prime humbers are all sequences.

A very famous sequence are the Fibonacci numbers.
Starting with 1, 1, every following number is the sum of the
previous two numbers. The third number is 141=2, the fourth
humber is 142=3 and so on. \We get

1,1,2,3,5,813,21,24,55, ..

Piscovered by the Italian mathematician Leonardo Fibo-
hacci, these numbers appear in many places in nature: from
rabbit populations to sunflower seeds.

1 love playing around with sequences. Here are a few ex-
amples, you need to find the pattern and fill in the missing
humbers.

1,3, 6,10, _g_
15,9,27, _\Q)—
3,6,5,10,9 &) _

The answer to this problem is the sum of the individual
digits of the numbers in the circles.
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Print several times for each group, cut out and add to problem E

Pascal’s Triangle
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Print several times for each group, cut out and add to problem F

100 Number Table



