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Treegonometry creates perfect Christmas tree

Festive maths students from the University of Sheffield (UK) have created formulas for the perfect Christmas tree.

100cm®dDY ) —i 5 (3,

—_—

Number of baubles = zio? X (tree height in cms) 211E

13 ¢

s (tree height incms) 211cm

The length of tinsel (cms) =

The length of lights (cms) = x (tree heightincms) > +¢™M

height of trvee (incms) 10cm
10

The height of the star/fairy (cms) =

http://www.field-pr.net/news_bglL.c5n6L38.html

http://www.shef.ac.uk/news/nr/debenhams-christmas-tree-formula-1.227810
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Why Rudolph’s nose is red: observational study

B orPEN ACCESS

Can Ince professor , Anne-Marije van Kuijen PhD candidate”, Dan M J Milstein postdoctoral research
fellow’, Koray YOrok PhD candidate’, Lars P Folkow professor’, Wytske J Fokkens professor”,

Amoldus S Blix professor

"Deparrnert of ersve Care Modone, Erasnus Modca Comer, Erasmus Universty Rotiondam, ‘s Gravendikwad 230, PO Box 2040, 3000 CA

Ratierdan, Netherlands; “Deparnont of Otorhindlaryngalogy, AcadermnicMed cal Comer, Univer sty of Am=terdan, Nethodands;  Deparment of
Trandxiond Priysiclogy, Acadernic Modcad Comer, Uniwersity of Amstodarn; ‘Deparmert of Arctic and Marine Bidlogy, Uniwerstyof Tromse,

Norway

Abstract

Objective To daracirse he funcliona mophology of e nasal
microcincd aion in human s in companson wih reindoo as amaoeans of
wesing he ypohosis Tt he luminous red nose of Rudalph, one of e
most wall known reindeer pding Sata Clusg's dagh, isdoe o the
prosonce of a highly dense and nch nasal microaradaton

Design Cosorvatonad study

Setting Trormzo, Norway nexr e Norh Pole ), and Amsterdan, e
Noherlands

Participants Fve hoxd Ty human volun toors, 'wo addirendor, and a
patior win grade 3 nasy polyposs

Main outcome measures Arcnecire of Mo mocroaxcdire of e
nasy sooty mucosa and hoad of the infenor otinaies, kinedcs of ned
Dood cadls, and e tme reacivly of Te microcrauiion 0 oG
maedcines.

Results Simkrites botwoon humnanand rend oo nasal micocraulxion
wore unowered. Harpindike apianes n e rendeots’ nasyl sopt
mcosa wene rich nrod lood colls, wi a porfused vessel donsty of
208D 0.7 rmenienen’. Scaterod eyt o gandd ke sruciures suroundoed

by capilaries cortaning fowng rod blood colls were found in human
and rendoor Noses. N a o Ty volurme o, Nasa | mIcrD s oUy roac vty
wasdoemorsrand by fe pplcxion of alocy rwesheicwh
vasocorsnaor acivity, which resulted n droct cessaton of cplilary
slood fow. Abnormid mcroascd rewas obsoervedin e plet wh
nasy polyposs.
Conclusions Thenasa mooarcuatonofrendow isndily vascuars
with a vascuar density 25% higher than hatin humans. These results
nghlight e inrnsic physcdogcl propertes of Sudalph's legondary
aminous red nose, which help %0 protect it o foceing daing slegh
0sand 0 rogdaie he temperatue of he raindoer’s bran, factors
essond for fyngreindoerpdliing Sama C
fon poratu nes

s s soaghunder exrome

Introduction

The nasal mxrocirculation has mporntan physiclogical rokes
such & heating, filenng, and humxdifying inhaled air,
controlling inflammaton, transporting fluxd for mucous
formation, and dehivering axygen 1o the nasal parenchy mal cells.
The pathophysiclogy of many nasal condiions, such &

REFE 'BMJ .y VURRRERIS

~THADENKRVDIE, SOFEM

U CUWVTIR

BENKSFHE
NI NTWLWBSLOHTH D Z

ED, ASVUTE/ILD I —DRRF—LADIRET
hhofc. AREED ANDERICTERY, NeETDHR

LTWLhD.
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7. [8FH ) 7.0 FEFREBEHR RS p230

$T$/q% ‘) 19
(B A=Z+ N 6

BT 5
 10-10g (B3 700

/
7.1 BF. BF. PHFOT—% | E%® | THRES

-O
e BAE B [kg] R [u] HEHR LRl s X &, AN ER (=845, &
i » | electr —e | 9.10938188 x107 %! kg | 1/1823 1 3R - ac g S B el
BT |ejelectron| —e & { /75 IR TR (=T RRALT, KD L) ICET.
1 p | proton +e 1.67262158 x10™“" kg | 1.00728 u | 1836.15
P+ | n | neutron 0 1.67492735 x10™ %" kg | 1.00866 u | 1838.68 A (e

T/ — ==
___ RAHEx ;3__:j__‘
\ ZR = J’-%T%“IJJE’T"‘ AL 7 (7.1)

m%uiﬂ~muvbugk,mﬁ¥u nt& .m%®ﬁ¥&u%¥%®b®?@
5. NV LADEFFIE abiFELFEITN S,
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3 1 18
5 1A VIII A
o
1 1 R¥ES —|29 21| — BETEDAA U DEH 2
H z%78 - CU |- ZHESHFREOLOFAIAKSATH He
1 1s k& 2 THRE(BAE) — P 13 14 15 16 17 YL
hydrogen A THRL (EE) - copper A IVA VA VIA VIIA helium
1.008 | | EERITER 63.55 ~RF¥E —IEEEITR 4.003
3 +1|4 2| | BT E | 2BxEP +3|6 -4|7 -3|8 -2|9 -1]10
Li Be HRTRMA B E K B C N o) F Ne
2 2s| uyFyL SUUL-IN 2p oPES oS =% (&S TvkR ES
lithium beryllium boron carbon nitrogen oxygen fluorine neon
6.941 9.012 ERTRIK BRIF R IR WS ERMADAMNBIESTTHR 10.81 12.01 14.01 16.00 19.00 20.18
1 +1112 +2 13 +3414 -4|15 -3116 -2|17 -1118
Na Mg Al Si P S Cl Ar
3 3s| suymn | =wrmema 3 4 5 6 7 8 9 10 11 12 3P| 7rzz=wL A% o s % 7Ly
sodium magnesium B IVB VB ViB ViiB VIII B VIl B VIl B IB IIB aluminum silicon phosphorus sulfur chlorine argon
22.99 24.31 26.98 28.09 30.97 32.07 35.45 39.95
19 +1|20 +2 21 +3|22 +4,3,2|23 +5,2,3,4| 24 +3,2,6|125 +2,3,4,6,7|26 +3,2|27 +2,3|128 +2,3|129 +2,1(30 +2 31 +3 +4,2833 -3|34 -2|135 -1(|36
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
4 4s H)o L HILT L 3d RAAVT) L FAa INFDI L Zi=FN AT % a/8)Lk =9 i o 4p 7YoL FILI=") L =3 tLv BR 20Ty
potassium calcium scandium titanium vanadium chromium manganese iron cobalt nickel copper zinc gallium germanium arsenic selenium bromine krypton
39.10 40.08 44 .96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.41 69.72 72.64 74.92 78.96 79.90 83.80
37 +1|38 +2 39 +3|40 +4|41 +5,3|42 +6,3,5|43 +7,4,6| 44 +4,3,6,8|45 +3,4,6|46 +2,4147 +1|48 +2 49 +3|50 +4,2 +3,5152 -2|53 -1|54
Rb Sr Y Zr Nb Mo Ru Rh Pd Ag Cd In Sn Sb Te I Xe
O 38| eusn | xrovFes Al orywn | srazen =47 EYTFY ForFHL | LF=eL =DZWA ST L 8" AR L B fumn 2Z FUFEY FILL A%k /v
rubidium strontium yttrium zirconium niobium molybdenum technetium ruthenium rhodium palladium silver cadmium indium tin antimony tellurium iodine xenon
85.47 87.62 88.91 91.22 92.91 95.94 98 1011 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
55 +1|56 +2 57—71 72 +4|73 +5(74 +6,4|75 +7,4,6|76 +4,6,8|77 +4,3,6/78 +4,2|79 +3,1/|80 +2,1 81 +1,3|82 +2,4183 +3,5 +4,2085 86
Cs Ba Sv45/48] Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
6 bs L N L T 5d INTZI L BB BT RTY L=oL FTRIYL A1) L BHE il IKER 6p EULFN 22} EXTX ROo= L TRAEIFY kv
cesium barium lanthanides hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
132.9 137.3 178.5 180.9 183.8 186.2 190.2 192.2 1951 197.0 200.6 204.4 207.2 209.0 209 210
87 +1|88 +2 89—103 104 105 106 107 108 109 110 11 112 113 14 115 116 117 118
Fr Ra FOF/AR
7 Ts| o52em4 SO L 1 6d STV I SV [ Sy [ ) A novh | =qrrunn |#—nzseFon| Lorszyn | axzom s Pl =i=nu | svoess | Eraeys | uszuss TRy FHAY
francium radium actinides rutherfordium dubnium seaborgium bohrium hassium meitnerium darmstadtium roentgentium copernicum nihonium flerovium moscovium livermorium tennessine oganesson
223 226 261 262 266 264 277 268 281 272 285 284 289 288 292 293 294
SUR/4K 57 +3|58 +3,4|159 +3,4|160 +3|61 +3/62 +3,2|163 +3,2|164 +3|65 +3,4166 +3|67 +3|68 +3|69 +3,2|170 +3,2|71 +3
lanthanides La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
(L77—ReE) T4HM sus DL IN T5tA L FFTL FasFos | weyss | asaess | sruzes | Faess | szgoson | #usvs TILEYL wysh | q4yvFenn | LFFeL
(rare earth metals) lanthanum cerium praseodymium neodymium promethium samarium europium gadolinium terbium dysprosium holmium erbium thulium ytterbium lutetium
138.9 140.1 140.9 144.2 145 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
TOF/AF 89 +3[90 +4[91 +54[92 +6345]93  +5346[94  +4356(95  +3.456[96 +3[97 +3,4/98 +3[99 +3[100 +3[101 +3,2[102 +2,3[103 +3
actinides Ac Th Pa U
t 5f TIOF= L ULPFN TOrTOF=0 L oY FTY=r) L TILh=) L TA)OD L Fal oL N=DU L | DIRILZDL [FAVREAZIL TIIVL AUTLED L /=Ry Ly A—L>im L
actinium thorium protactinium uranium neptunium plutonium americium curium berkelium californium einsteinium fermium mendelevium nobelium lawrencium
227 232.0 231.0 238.0 237 239 243 247 247 251 252 257 258 259 262

EHAFR (periodic table)

HRE vi—vil
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) 7.1 [RFREBRER

ZRE p23]

[EifA (isotope)

B HZDBRAC TS, THETEBE) B TFBFEAET S, 2o zRuUuEE v, [

PARIZIE, BERZRDD EALETHDOLDICHEL T DD 5.

& 7.2 RBUFEDH

2 g (WP PEY g ) ek W0
DEL| DEX
KFE 1 (BKFE) | (H 0 | 1.0078|0.999885 |
K¥Fk | AKFE2 (BKE) |{H,D| 1 1 | 2.0141|0.000115 |
|KF% 3 (=HAKEK) |7H, T 2 | 3.0160| faliE 12.32 £ TAY T 4 3 (2
KH 12 ¢ 6 | 12 :().9393
e | RFE 13 = | 8 7 | 13.0034 0.0107
% 14 | '6C 8 | 14.0032| fsti |5730 FTHEFK 14 |2
777 234 Ll 142 |234.0409 [0.000054 (25 /3 5 T4 T k) 7 A 230
77|77 235 255U | 92 | 143 235.()439i().()()?‘z().i 7 1€ 380 AHET MY 7 4 231 N
77 7 238 =0, 146 |238.0508 |0.992742 :.14 {& 6800 T ') 74 234
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7. [8FH ) 7.0 FEFREBEHR RS p232

R T D ARR & IR

@ TR - BEAE
AT, 777 U 7Y 74 Ra DL 12, FEGE
RIETHLDHY, BB L TBL LRTRERE S L OBSRE

) AR | o a 145 2 B des L)y > Rr&eE | 81 | 82 | 83 | 84 | 8 | 8 | 87 | 88 89 90 91 | 92 | 93
LT, BDRFZIZEILT 5. DRR = HERRER E V). %S | TI | Pb | Bi |Po | At |Rn | Fr |Ra | Ac | Th | Pa | U | Np
- 7 1) A | A= | TRH¥ |, 75 4 747 F ) Ll % —F
4 B I 2 N hi = 2 - 7 k= 7 1 r - : ’ e { F
| BE | HREHR - REEE B 238 — 1 [ |
WEHRIIWME A EBTAHEL 7R FONETH A, st 234
ﬁwiﬁnwm:,aﬁa(nﬁﬁulmew¥%%n B (BT, 7%@ o8 K0 I I I I I A I
226 ,
EEOEVERE, %), X § EEOEVARTH L ERE) w IS S N N -
W | 222 S
Ly EiEh, FRERSEN R BETORBIIRES. s | | T L%
{ - ) ‘ $ ’ ‘ = . (l } 1ns . ’ ' B ’
BAHRE RO Z & A MBEEE v, ZOBENE b o7 - /.// ' o
1 214 m = m ms . '1”1-?{
WO Z L A BEMEME LS. wu £ % %) o[RBT 210 | ‘_./‘_.//_. ol || | || Hl
RIfi[fk & 9. 206 '-’“‘..4/ B HA LR
\ / m I
R7.6 HUSUHSHEDIHERN w7 238 (333U) i, o i;'f;J—;éf LThrY DA 234 (333Th) (CZ{LT
b, TO®K, BRELTTO M7 7 F=7 4 234 (351 Pa) \[ZZ(LT 5. 0% BOHERIELE BT
RWIEA DR, KELS 206 (55Pb) I2E 5.
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"« PERIODIC TABLE OF THE ELEMENTS ..

— el A 1 1.0079 http: //www.periodni.com 2 40026
s = RELATIVE ATOMIC MASS (1) .
= 1 i ) i [ Meta Semimetal Nonmetal
’ l z H He
GROUPIUPAC GROUPCAS i -
/ \ (HYDROGEN)| 2 [IA ’ 3 ||]|A/' Allatl motal (haloogens element 13 WA 14 IVAIS VA 16 VIA 17 VIIA| Heuom )
3 6941|4 9.012 ; Alkaline earth metal Halogens element 5 10811|6 12011|7 14.007|8 15999|9 18.998|10 20.180
ATOMICNUMBER—S  10.811 Transition metals Noble gas
‘, -
2| Li | Be o B - B|C|N|O]| F | Ne
. STANDARD STATE (25 *C: 101 kPa) J
r LITHIUM <£ERVU.UM4 Actinide Ne -gas Fe - solid \ BORON LﬁC.ARBC'}N & NITRCXSEN4> OXYGEN 4>FLUG?'£ - NEON J
11 22990 |12 24.305 | Hg - liquid Te - synthetic 13 26.982| 14 28086 |15 30.974 |16 32065|17 35.453|18 39948

ELEMENT NAME e - 4

3| Na | Mg Al | Si | P | S |
_ —— Vvilis ]

| soowm |wacnesiom)3 B 4 VB S VB 6 VIB 7 VIB 8 9 10 11 1B 12 1B Acuminim | !

19 39098 |20 40.078 |21 44956 | 22 47.867 | 23 50942 | 24 51996 | 25 54938 |26 55.845 |27 58933 |28 58693 |29 63546 |30 6538 |31 69723|32 7264 |33 74922(34 7896|35 79.904

4] K | Ca | Sc Ti \% Cr |Mn| Fe [ Co| Ni | Cu|Zn | Ga | Ge | As | Se | Br

([POTASSIUM | CALCIUM | SCANDIUM | TITANIUM | VANADIUM | CHROMIUM [MANGANESE| IRON | COBALT J NICKEL | COPPER | ZINC | GALUUM |GERMANIUM|
o (1 r "y fa Yo Y5 Y '
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Einstein E

BICKDE=mc2D

=t AR

It followed from the special theory of
relativity that mass and energy are both but
different manifestations of the same thing
— a somewhat unfamiliar conception for
the average mind.

Furthermore, the equation E = mc?, In
which energy is put equal to mass,
multiplied by the square of the velocity of
light, showed that very small amounts of
mass may be converted into a very large
amount of energy and vice versa.

The mass and energy were in fact
equivalent, according to the formula
mentioned before.

This was demonstrated by Cockcroft and
Walton in 1932, experimentally.
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