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Tf‘/jonom,a}ry PP W

Deg rez and Radian Massure

Q. Howo many J,Qjms are IN G cirddz ? LJLy?

P

A, The cirde has 360% The reason for #is is
orbitrary. The Babyloniens were Fond of Hhe num ber
00 ond used £ o5 Ha base of their numbe syten,
By condrast , our numbes system has 10 o ole bape
Pechops Fhis is dus o Hhe 40 Pingers on out hands.
The base x Sy#e/m /\ep/\eézwfr ;’r;4<3_m ool other
Numbers a3 & Fo/ynom/a,(’ of the  Form

&n)(n+ Ay X 4.+ A% T By : ohore erch ay efo,/,...,x-!%
For e.xavmlo(sz 163 = 4 10%+ 65-Jo"+ 3-40° andd

53 533 = 310 +5/6’+ 510 + 35+ %[0

163 (base 4) = 1-4+5:9+3.9° = |21 (base I0)

159 (bose 6) = 1.63+5:6 +3.¢° = 61 (base 10)



()

360 (bese 10) = 6-60" +0-60° = 60 (base 60)
From +he Bajo)/ Ioniews we  howe l\eﬂlw‘mc/? the

cle,sof;bo‘/'ion of J’?i/ruzJ‘. d_ l‘l,ouf = GO m,’wwl'_e,gj im,”nu&{:
= (L0 Szc.o-nJX -QJ'Q

Do Yo resnem ber ‘ILAAJE mdx\am'uu’ C/LUC/{LS oe
CfrcoJN?

. L

e

e

do they do it 7

s

A.  Degrees massure on3les . You may thin k
of an angle s & memswrement ofF +he SA_ar}amm
of & corner or wedge

Imag ine ooc#w‘ni a pizza pie nto 360 egual
slices (instend of Pha wauad 3) 4% is one shea

2° ore oo S/r‘cvs, ejl'c,



(3)

A Wejj,/@ thit can Bt in more slices is (exs Sl\.ﬂ/f,
w)m“lx e w«zo!je that can Pit Pewer st cex I's s/mrpz.r,

This w-e_Jﬁe, Thi WzJ.g,z
is %° = 35lices is R° = R slices

SLWF, SAw,o

De,jru.s ovce ot natured” s wnids of measuring
angles, becawse fhore is no Iojl’(ﬁv”y wm,@J};MB
resson to divide Hae “pizza” into 360 shis
ary move than theve is +o cut iHinto .

e e

Q. 2 there o netured” measwre For a/zﬁév;?

A A petured measurement of an a/;.jlz el

be oOne #\ai conw_ys ’ﬂ\& SL\N‘/HLQXS ope« c,’mu,laf
S«Ccﬁ,'of n Jie/‘»’h% oF a fm/aarf/ inheret to the
cirde . Such & messure w003 clr'fwMJ éy Arcl./meo[u,



(4)
st is called radian measurc
Archimedes disconered He Fomous /‘e/{ﬂ’)[)'ongln'/)
betwean Hhe radis of a cinds and s Cireum berenca

C = RTr,
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(5)
Since AT = 6.2%, Be idendity C=2Tr stades Hat

He circam Pesren cs op& cirds s a/)/mx/mau)(

6. 23 radii long.

/\/0"7"01 ‘H\Di ’ILL/s p&c:/' (s Mc[@&zacl,u\t of 717!\.1 LCnf‘l’S 1"
bOLu’oL nWe meosusre ‘ILLJL MJ"IAX' Zﬁ =4 n,
C=RTin = 6.28in. W F=2in C=RT (i)

= RT (radia leaghl) % 6.23 Coples of radies

| In the ﬁ,jm above, +he pizza WA cJ:'Vf;LuJ) into
6 slices Hhe lﬂ/\ﬂ‘l[’l\ J« eacl crmE s eﬁom%o’mﬂ\uy
4 I'\au:l/b% Lor\g .
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Q. So whet s radion mwsuce e how

P

cloe,z 't J{ fpef pr‘om ciaj/‘% 7

A, Tlm’nk ap on 3/7-5(24 as -H\L.,l,f op a ,Of'zza

e

S/f& Déj/‘&}} MBS UL e, '/-LJS Elij(SL L)/ COL(II'J'I;Qo) '7LA,Q_ DMMLU
of Hhe 260 sk ‘/’l\ai p‘li w:#\m 7‘1\Ljn/bn Shice.

R&Jl’&f\ measuqe Ol%(/‘lbf)i ’/—[\& crwrli op ‘7‘1\-2. Shiex 10
I‘&clf&v% llf)ﬁ‘ll'lx

R° = this she contaim Hpo00 op‘l[lua 360 slices,
Srad = fhis shice has erust of L@wﬂ#‘ s redii.



(%)
The Redationship bedurern Radians ondd Degrecs

Howo meny mJ/ems oL.wg ong c,,z?/‘u carr/?
M other poords, wohat is Fhe Lu\,j‘}‘L of the crust

of one of the 360 sliezs in u/n;"[s J sz’ux Len,j#?
We knowo ‘/’l\ﬂf/

260° = 2T red

1.e. 360 Sl{uex Wr7 ‘Hu puj/ ,)iz.za F:'Q Om,rf
5:’60& endd sl coriles an W—’J eomowt op Crwei,

o _ RT o _ T
1° = 360 rad = I rad

l

Ex, Connet &j/w to radiens
(&) 2° (b) 1%0° (¢) Jao°

) o0 (e 900 (F) 157



Sq/whom

]
N
<
o
-
o

(@) R°= R-4°
b) 136 = 1%0-4° = )0 Tg0 = T rad.
€) 120" = 1a0-4° = 120 T4 =

d) 60° = Go-4°=

() 90° = 90-4° = 90 T = rod
(F) 456° = $90 = j'g :g- = "5 rad

The conuersion oﬁ /\9\4:[:'&/;;; to Cllﬁ/‘eex 'S 1/14/‘1/ 3,;,,7,{”‘

RT rad 260"

Wl

360 1%0

4 rad = S = (7T>
Zn o‘[’ls.zr (,Qof‘J,g & §/r‘c,z aP/?/z.za (,)Aose_ c;/‘m‘b s AR

)b"ﬂ og 1ts eﬂ%,z (,onJ'a/ns —I-T?-?D—% 57 26 shies

from va,orlﬁ 360 &jm slices
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£y How many J,e,j/‘eu ere In ‘Hn’s Sec for ?

N

So )w}:“on"

4dmd =3in so ’3"PauJ E‘ 4 .

Now 360° = T rad  so (_’—,ﬁr(')—>o'_:_

Y 6o\’

4 rad.

H,anc,z ‘H"’S C"rUA/&\/ S{(,’#D/ COI‘F)L&,fM @Lou;(,‘ 19 of '/LA,Q

360 J,e,s/‘«ez 5,1‘(1)).

PO/}'jOﬂS OU'LQX An«‘}lﬂ/\

G—

Q. What s the swm op @_,Lj(ﬂ;s Opa‘}'/‘f&mj[l ?



-
-
-
Sae

Obserne +hat 03 we move orouns] the ‘I'T"W"j(z
we rotade e pu“ 2,0° or AT Mc]»'e\/vs; a’+ b +¢ =0T
NO‘)'I'UL GJSD TLl\.ﬂJ; a["'a = bl"'b = C/"f'C . _’T) bem

they awe supplomentory angles (i-e. fogethar thay complede
a line, which is hall of Hhe circle)
This (a/+a) + (b/+b) + (c'+c) = >T
(a'+b'+c') + (a+b+c) = 3T
2T + (@+b+c) =T

e+b+Cc =3T-20 =T
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E*X'- Find the sum of the inner 3"‘7(22 of

Solu—";’on:
Observe, Hhot +he ouder &/Lj(u add Lp to 360°

or AT rediens:  a'+b'+c'+ )/ = o7

Moreoves eﬂme 4/ IS & Suff[z/mm‘)'w‘)/ mj& to <«
Upren  (a'+0)+ (b+b)+ (+ )+ (d+d) = 4T

(M/) + (a+b+c+d) = 4T
2T

a"l'L-T'C-‘l-J = lf‘TF"",?ﬂ_ = 2']‘['.
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_@_x,_ Find ‘H\L Swumn 0P the, GULj(U» oﬂ ey Fo/yjon

lAJ"‘H; h V\ef#z’csu _

Solw}'fon',

Obm "H’\.At,&’\ L—Jab’fj ,d_,-l'd =_’T a/bl

o+ Hrc/+d +e/ = RT

Hence  (e+0)+(L+b)+ (c/+c) + (d+d) + (e'+e) = 5T
oo o+brc+dte = 5T -RT = 3T

Q. Lhst s the sum of amj(u, in o po/yjon
Hod bas n nerfies
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A, The swm of the workx eyls a+a,+.+a
= aTT-27 = [n-2)T,
Simply observe that the Supplemantary onlas
a/+.+ @ = R
Hen ce

(aj+a,) + (af+6e,)+ . + (e +@.)) = Nl
N\ VN (g Y
T " NiE
=>

(&)/+ az/+--~+a-f:) + (&,"‘&z-f-,__#- a—f’3 —— n—n-
ATV

o sobiih He dusined resiclt Bollos,

Remark:  The stotemzit ot the sum of e
pection in any Hiongls odd up Bo T s a stadeumgrt
ehout the very natuse of seomedry %,mo/mls
Hat owl geomebry i Plat” or cucledion geomsdry
The Fheary of relodivity predicts a diblennt kind
of geomutry — one whove Fhe erylas insicle o
«H/Mjlz do net add up to T,
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The connechion between Hhe sum of &nﬁbzx ‘n
Ok‘}f"amﬁ& od Hee W/)/ IMM aﬂ Sp A hox
shreacly bewn obserrd by the great madha-
madicion Gomss .
See Bouss’s T heorema Eqregivm (Latin For
“Remarkabls Theoserm *)

A/\uu; a/z,f lxwob we Commm,uu':( ‘ﬂ\q Vm}ms

aﬁ space

An -&m/?‘/}/, p/tuf, RD Spre can be ')Le_sse/(cuzleJ

vorfl, Sguove Mvs The, amount awg Spacs can ‘Ht\m
be cl_z,gcww (¢33 'ILI\JL n(/(/mw op 1['7[24 ",’l\_ﬂ,t )77L Co/\'?ll?u'/l,g‘
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The area of a retanl is particdorly simpls
to caleulade : A I\QQYLG\/\:’(SL that 5 3 594pes
wide and 2 s90sses haijl contais 6 squan
hles. More genemdly, o rechengle of heiglt h

ol woidth Lo hex area hw. That it Contaring
I«-,(,J ‘}:LQA Is C/LQ_DJ‘(

Problem: Derive, He pofmulﬂx For dix area of
o "’1‘1’&1\3‘&,

.Solml:'on:

FinsE Luffs "Jure ‘/ln’s area Por & /‘"jl\7£ "L""&’\/?LQ:

- e g e e > E=

w

The m'jL‘l: %r/en,j[; s lww of & fut"e\/\ﬂk Hepex
'ts Gwes s ';li lAJncHL X A,u'jlx‘l? OF Nd”a«\j(x
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For o'l‘lwr —H,g\n?(qA we can c,aJc«MQ ox o//oqu:

The asea of the blade driongle is Hhe aren
of the [o;"j r:’jL‘): '/T""»’\/\jlﬁ. wrk w,"”-L Lo+ L Minux

the owres " ‘Hf\z Sm_a/J (/t,” /‘:'jl\‘t ‘}7"(4\/\7[,\ O'£
widdl W'

Henes A = ;{-(wﬂo’)k - Fwh = Lwh
The anea o any ‘/r"amj& is & wordth % k«/?l\{:‘

The Py‘ﬂxajorem Theoresm

Most  peopla resmbmbes  Hot the N/{VI%MS’/\/}) bhedveen

< b
a‘?‘f‘ bR = c'z

(#N

Hha, leys o Hhe right drieng b and s bypetenuse.
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Buck how many ok you an abls 4o prove it

Heve /s a P@f/l"wiﬂw/y Sfm}ou F/\oop.'

b a
] L
a -8
o
b
o b
Moleg 5 copies of the ikt driengls ond orrengz

‘H\L 1"'/9\/\?(&8 7£D pOI‘M ‘ILLQ. SgUa/R n +L"~ p’jm

odoore .
/\/o”")'c,z CQ = A/‘eﬂ\ C} SWN— apSfc)Z.C.

(a—rb)z =A/‘e,0\ op é:j Souare a£ S/c[,'Z A+l
Lok = Aren A eacl /‘/71\}, ‘/TJaA,jLL

Now, Ars of small square = c? = Aren of L/‘S
Sguaie VDI Yo owens of 'rlf‘;'an,jlﬂx\,
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c? = (a—rb\g-z_;.;;&jo — &2*{:1-&1—"“5“@
= &2"'62

The Rhagoresss ore Famous for the Seugins
Al is pumber? By Hhat, 1 Hhisk, Hhoy meant
that ewery segment of space is in proportion +o
twery other seyment. |

for instanca, can you answes Hhose, queshions:

Howo '/""” o, )/au.?

How 10/15 M }/ou SW,(QJ?
How much do you wa’jl\?
How fest aure, Yol clm’w’,\j?
15 Hhe Pwllm Wm :‘/UJ?
(53 #«m Sucl- ‘H\;’u‘,j 0% COUSR @/lo! %67[7\
15 Fime Frove/ posv;'lo(,q ;
These. W‘ll"o/v‘i talee Hhair rect in Hhe problem L

mess urement.
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How many C,wr’imzﬂ}-e/‘s ’'s ‘/L/s /r'mz ;efma/rﬁ7

3 3 i 33

;_9:3'454;5;5;41;:.:21:'41{;;

TL»{S 5 aflamw'm,a.ﬁ,(y 14 com M_Q,a,?w)wj o Lné meo A

1% cn +-I—L:)—c,m of 4.4 cm /"”’3

The Luxj#- s a Daction ! 4 Y = 35—2—'

er:}o"o/),w‘ f)u/mLEJ'S
Mready within The Fhagorean Paeon lucks o




(R0)
’5)' ‘H\ﬂ- PvaLAjo/\eAn ‘H\.e.or\e,yn, C /s QA m,wnLar #«J‘

S&‘I’ffp"tx CQ — /2_'./’2 =2
2% there such o Number?

Assume ¢ = ‘,ﬂ,_‘ . Any pf\adhon cen be I‘Qe‘uuwv to
to simplst demms (2.9, 2= = =) Honce gcd(min) =1

2 2
- »?_(_'_"_) - m
A=C"=(n) = 5= = Rn*=m*

Therefore. 2 divides mR =5 21m? = 2|m
= m=2k for some inteperik.

Ant=m® = (2K)* = HK?

= nR=2” = 2|nf = rIn.

but b 2 divides n and = J{w’cL.g m ,”wn
3'(m,n)>,,2 WJ ‘H\/s s Q COD‘}‘I‘QJVC’};"M.

Thus Ja st be o Eucﬂlzbn,

(,Jl'\.m \/ou P/\e,gg \//_1_ n YOW Cajwla’llo/‘g }/Du gj;(
JZ = 1412155639731 Bt Hhis nember canpot

,ooss/uy be V& ! Mo wm#z[ how meny c/zj/’vzs you
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UON'J-Q , Hhe m,wnLu ¥ ol obteun s o Pmc‘l/'z’olk_!

A Sr’m:’[w’ cod cudsdion  shewos Yt J3 ,/75'1 \/Z) J7

et ove not Fachons

—

A The po/{owfms N’f)\/ Lo A% }nslo;}/(,,j L}/ my

desr Stuolonts -
o you dont car abort Hhe nature of V5, you

jlwu.u L( wmfuMy i'ncl" F'pe/\-/\’t Vﬁ I cl/\ﬂ/’ "llu's A.Uu/y
brick on your }Wﬂogﬁ

% ) — .
‘\‘ - ~ v —
E — ¥ \\l

L

A




(=R)
The b/’v'tj< w:)l ‘['/"W/‘GJ 2N o'k?'una’. aP J6£® PL in 71—/\_2_

L seconds that 1 will be in mOJ‘;"Dm
Am T lisble  For wohot w:'/l Z\.@f}aen next’

LeAs drop o brick 5 Pt above youwr heaol)

T he b e wi” ma e aon*ac:}' w/ﬂ. y o Sl(lzk/l

ot E sadidying bt*=5 or t= {5—

?/? V5 &wz no‘/‘ exfs‘t, He ém’(//< 1,0»'/, nee/
1"01,«.,01\ )/DIAI, Hﬂ/lcz, ,Q,"H\i’f ﬂovll\/nﬂ LO!)I lm//an '/b

you OF yow skucll woill cane in. bt not because

of the bride! At oy rete, T did ol T could.

C@vlwalﬁ}n/\% Roo+§

T)"—W% o, n'wny %/W ‘LO Pl\nJ 9000’ &fffb)(;—
mabions £o ‘/'_. One /s Wiwlﬂfly s:’m/DLQ:

Ex' /:ncl N e\ﬁmx/wm‘)'ion 'ﬁo )/Z.
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SQ/U-‘IL)'OI)'. \/;’Z = [+|(vx -1)| = (Vz—m(l/i"’l)
-] = 1+ =

|

— — /
j VX +]| ,+ 2+Z\/E—nj

TL.M V2 = |+ | -
R+ J
2+
R+

e cen K3e ‘ﬂ\lﬂi Convl;’mn,u,f ﬂ\i(ll/on iO af/O/‘o X/,W\Aﬂ!{
JZ . The caleadator estimades V2 = 114213 562 373 |

4) 1+ 3 421062 6% 678 95 .
5) 1+ | =1+ 113 I—)LHZO’—I-S’-H’%Zéos'?.
2*@ (46 |
() 1+ 3 / = LU41% 51n iy Hig d
! T
N I - ol ...
7) 1+ zm ol = L1179 Jor 437
| =, [”e3
b= = |+ = | L4 219 4 HTF 6
A R 4255 I+ [ =
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’ — G =z
9 1+ 25 ’*{ =L HI14212 543 ...
1o) | = 7 1562
[+ R-,.’(a:ZL & 3 727 —«LL'“HRH,?BG HYo9 44.._.

Theve is something poetic or ealishdening aoorid Hhis
erfm}z‘on,

D{,ﬁo m/ﬁ.&nr}ﬁ i's 7‘&4«7}0 /(37)/ CA/‘/‘)’J OLJt #O "”‘Q 'q”"'))’.

Tf‘)/ -bo Pf'nol &fpnoxfmpjp;’w 750
(@) V3 (b) /5 ) V7



