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What 1s Mathematics all about?

Meaningful Mathematics

Al and Seaiy Useful Mathematics
History of : . .
Mathematics Froblem-soiving Applications
Puzzles, Pattems Critical Thinking Arithmetic + Algebra
and Games Creativity Modelling + Simulation
Understanding - Data Science

Nature and Science

o Cryptograph
Fiction Precision RS
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Trigonometry
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Timeline of Mathematics
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Mathematics is filled with Stories!

4

Applications and Nature

iﬂ

P —

@ History and
Mathematicians Fiction



Stories are great for teaching!

Get students Make the
excited and content more
motivated memorable
Showcareers
and people
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Polyhedra




Volume
Surface Area
Nets/Cross Sections
Euler's Formula
5 Platonic Solids

Photo by Dirk Eisner
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MandelComp = Compile|
({c, _Complex}},
Module[ {num = 1},
FixedPoint[ (num++;#"2 + c)&, 0, 8191, SameTest->(Re[#]72 + Im[#]"2>=4&)];
num],
CompilationTarget->"C",
RuntimeAttributes->{Listable},
Parallelization->True

Mandelbrot[x_ , ¥y , m_]:=ArrayPlot]|
MandelComp[Table[a + I b,

{b, ¥ = 2.7 +2 -, ¢+ 2, 7% 327, 0.008 # 2~ 7},

{a, x - 4.8+ 2" " x +4.8+* 2 "% 0.005 * 2~ T}(*0.002%*)
1] / 8192,
ColorRules->{1->Black},

CulurFunctinn-}HandelEnlnr,

ColorFunctionScaling->False,
Frame->False,

PixelConstrained->1
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Creativity is Problem Solving!

%  Reducecomplex problems to their
QZ essentials and discover patterns.
@’I
A4

é Expresssituations using new
{25 or different representations.

Recogniseimplicit assumptions
and think outside the box.

43X Combinetools andresults from
different parts of mathematics.

N



You break a stick in two different places,
uniformly at random.\What is the probability
that the three resulting piecesform a triangle”?
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Here are some Trapezium Numbers. There Is
just one number between 1000 and 2000 that
doesn’tform a Trapezium. \Which one?
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Here are some Trapezium Numbers. There Is
just one number between 1000 and 2000 that
doesn’tform a Trapezium. \Which one?
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Horw many ways are thore to
lile b reclangle of sice 2910
with dominoes?

Canvyou plant 7 trees so that
bhire are & slraight lines
containing 3 trees each?

%09
*s0
*

Wil e 10 cans of peas: All peas
“'f‘}:_"l.l Hrrllll. HEL I"ll'- II:r {InE L4an
with peas that weigh (L% grams.
Hivat aPen de viu naed 1o ke &

scale to find this ighter can?

Cais ypivis placs TR bilnck amd 15 wiits
s an.a &8 boand, 5o that there
arg b “sguares” il Fheir four
ooimers having the same coloar?

A semicecle lies inside a sgusne.
Whal progorisan af the
square is shaded?

What is the value of x7

I E
C.an wou arrange the sesen

Thbramninces in a Tea s Langle
with no gaps or owerlaps?

20

‘What a-digit number,
when mailbiplied by 4,
reverses its digits?

ABCD x4 = DCBA

Theres are 20 strings Ina bag.
You randomily pick Two ends and lie
theesm tosgether, Wbl there are no
Pl richs beld, Wihal is ke expacied
numbser of ksops you will create?

Afasthe i5 duirraurded by 3 5 malar
wide, reclangalar moat. Can you
oAk b ising motbaig excoplt o
planks that are 4 8 meters lang?

-]
oy
o
e

Selentisks are abudying & micra-
arganism, stating with 2 single <all.
Every day, sach cell eitker salilsin
o {with probarbility pl, or it dies,
Whal = e probability that ths
entire argamise dies evertheaiy?

What praportion of a scuare
i Chosar to M5 conkrp
than s edpe?

Hearrange these numbers and

wyeihaidn fo rmuln o True gqualion:

234
5 + =

I repaaliedly bass & Fair cain And
recond the outcome, Wiatis
Ehe probabalety thal the sequses

*HHH" poors before “THE™?

Cafk you maasinn exactly 15
mirstes using nathing but an
T=mireite houngglacs and 2
T-minuie holrgiass?

mathigon.org/puzzles

Wy hat & the least namber ot
g ers sk, a0 Pl any
of these could be tree?

Eisiary Prog jufips wle ank adjacail
susre (fef, right, up ar dosmid
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squares that could Becoms emphy 7

You pick Ehiee rabdam peirls an
acircle. What is the probabiity
aal thie resilling Lrismg le confains
the cepter of the circle?

Hiow mesmy ways-are there to
cligfribits 0 icken i il £ochies

betwieen five different kids?®

e @
e @ o

Can the lacamative ! swiksk the
posdtion of the fwo wagons and
eyl i Wi L SLarkssd? Oitly tha
| mantive can fit wnder the bridge.

Three gaysers & Hond Cina
rastinral park anipt every 1, 2and 3
housrs nespectely. You just arnieed

bt e Lhie prrohability Uhad yau
will spe geyser A erupt first?

This i 1he mael eMlicest way ba
place three conigrucnt squares in an
ayuilabera triangle, Whal progaciion

od the triangle is shaded?




NATIONAL COUNCIL OF
Im TEACHERS OF MATHEMATICS




NATIONAL COUNCIL OF
I@ TEACHE.FE-S OF MATHEMATICS paraﬂel O!'Q’ uk

ELEBEATIMNG TG O H S

parallel

by Siman Singh
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Philipp Legner .
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WEEK 15 - r oy
Blackbeard Equation R o = %
B 3% ™ W :
WEEK 13 < T . §
Sumaze 4 v
. . ’ (™
9,

WEEK 13

: : %
Good Will Hunting

Year 7 « Parallelogram 13 "——

|
3

s Good Will Hunting

The Secret of
Happiness

[ Iy

i - : Noun: Parallelogram Pronunciation: / paralelagram/
A matter of factorial!

1. a portmanteaux word combining parallel and telegram. A message sent each week by
the Parallel Project to bright young mathematicians.

WEEK 9

Easter challenges

WEEK B

Tricky parking problem There are only 3 more Parallelogramns this year, as we will be starting our summer break

at half-term. If you score highly enough in the last 4 Parallelograms (#12, this one, #14 &

WEEK 7

Optimising your pizza #15) by June 1, then you will receive a Parallel certificate. An average of more than
money
40% in these four Parallelograms wins a bronze certificate, then 60% or more wins silver
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Primary Secondary Early Primary Secondary

Students Students Years Teachers Teachers Search NRICH

Primary Pupils
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ﬁ. rl; @ﬁ% R

The tasks in this feature
encourage you to play and
explare, then think deeply about

Free resources and curriculum
mapping documents

In this feature, explore the
problems and then try to explain
what's going on!

Early Years the mathematical ideas
Primary underneath. See all problems Open for Solution

Secondary, Post 16 and STEP See all Eesources for ages 11-18

See all problems Qpen for Solution

See all Resources for ages 5-11

Your Solutions

Events and PD

o }
N Rgt ol § L 1
= I

\ R T
\

Tweels oy @anchimaths

WNRHGH rmedhe Ratwesed

a Liz Woodham
dpm T Do

Fira® day of @ nrichmaths PO with & new group of
primary taachers from Tower Hamiels. Six days
focusing on whole class reasoning. And | get to

= N : 3 1

L

SRR _ -

waork with @ Franfdaths toa. Yoo hon
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plus.maths.org

about Plus support Plus Plus sponsars subscribe to Flus terms of usa

EEN -

Reviews Videos Login

Welcome to the FIFA
World Cup!

From making penalties fairer or
taking the perfect free kick, to
designing an ideal ball and
predicting resulbs using an octapus,
it's all there in our collection of
football articles. Take your pick!

Genetics: Nature's digital
code

[5 nature using digital tools to
deal with genetic Information?

Maths in 8 minute: Chomp

Explore a game that invalves
hiscuits and comes with a
surprising mathematical twist —
what could be better?

The real numbers and
Cauchy sequences

We take the real numbers for
grantad, but what are they
really? Here's an interesting way

Clocking the schedule

The way many football leagues
zchedule their fixtures can lead
to unfair effects — and unsolved
meths problems! Dries
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Albert Einstein
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Featured Articles Recent Articles Featured Profiles
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Depaak Mahta - Data
Scientist and Community
manager

Which Degree Courses need
A-level Mathematics?

A-level Vathematics is ane of the most

Joint degrees including

mathematics
widely accepted and respected subject : :
choites by universiies. Read sboul how it Choosing what 1o study at university ¢an
can entanca your course options, be hard. Laote of students choose o study

joint degrees, where they study mone than
ane subject.
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The Golden Ratio (why it is so irrational) - Numberphile BRADY'S CHAMMNELS
25098 2650 views + 1 year ago (‘T}
4 Objectivity
Checle out Brilliant (and get 20% off) by clicking e
hitps:ffhnalliant. orgdmurmber phile
Featuring Ben Sparks --- More links & stuff in full description - i
below || LE i FPeriodic Yideas
SUBSCRIEE
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Mathigon

Sequences and T . _é
Patterns s v | ENETER
il T e 0T 5
. STEAET TR
Traler I 8 2 s 70 5 3 8 1«8
Inttodiicion 1 8 36 84 126 126 8L 3 9 1
T 110 45 120 210 22 210 120 45 W 1
el calie 1 s 165 30 @ s 30 185 55 1 1
I 12 66 220 495 792 924 782 495 220 66 12 1
e Hmbs 113 7 28 TIS 1287 1116 17i6 1287 715 %6 W 13 1
SequeT 1 14 91 364 1001 2002 3003 3432 3003 2002 1001 364 91 14 1
Functions 1 15 105 455 1365 3003 5005 6435 6435 5005 3003 1365 455 105 15 1
1 16 120 560 1520 4368 8008 114401287011440 8008 4368 1820 560 120 16 1

Fibonacci Numbers e 440 8(

Special Sequences

) Pascal’s Triangle
Limits and o The diagram above highlights the “shallow” diagonals in different colours. If we add up the Q

Convergence numbers in every diagonal, we get the _
< & 0 N

Nice! &
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Thanks for listening!

philipp@mathigon.org
¥y @MathigonOrg



