I YEAR « | SEMESTER
COURSE CODE: TRCHIC)

CORE COURSE - I - FUNDAMENTALS OF CHEMISTRY

Unit | Atumlc and molecular comsposition of matter:

L1 Ao = comstiiuents of sy sbom. Elanuataey particles and compodiie paridles
(hadronwe)  Alsnde Strietiure Bab's theory and its limitations, dhaal behaviour of matter and
radeation, de Broghe's telathm, Hesenberg Uneormainty prisviple. Al specanm of hydsogen,
Zosmam cffecs, Molecntes - moeculie wght — mole — Avogadro mirther — cailculiting treber
of moies.

| 2 Quantum mechanfes: Fondanental postalstes of qumtum mechanios. Tline
indopendom Schrodmper equation amt pumning of vanow teoms meit. Senificance of v and ¢2
Schwtdmyer equatiom for hydiogen siom, Badisl et guolay pars of the wave fimatiom tatoomc
orhaadi ) and Vhesr vanumens fore By, 26, Ipc 38, 3p amd 3 obaals (Only graplucil representation),
Rondiial wod enguiur nodes sud thetr agmihcance. Ridin] dwanbuton lunchioos aml the conceps <f
the most prohubie doaance wath special reference s snd Ta somme orhinibs,

1 3. Quantun tunsbets — prncipal - crbatal - anguiag momentum goantum numbers (nd
wdl m). Sigstificances of guantun mumbers. Shapes of 5. p and 4 wotoie orbaadi, nodul phaoes
Discovery of spis — spim quantutn suinber (4. Rubex fue flling electons m varicas ocbituls.
Flectromic conflgurationg of the aoma. Relutive encegics afl stotme ocbitals ~ awottmilous
electnmic configunstion.

Unit 11 Periodiec table:

2.1, Periodicity of Elements: Modern periodic Liw, Strvctire ol tnidem perisdle able
(o Tarm OF periodic twble). Cliskificstion of elensiurs ax s, p, 4, 1 ilock elerients,

2.2 Perindic variathon of properties; Detabled discuuclon on the varianion various
fandiumental properties ol the olemends.  Effective mnclear charge — shielding or scroening effect
wind Sluder rubes, At radid (van der Wosade) pnd fonis radit. Inetzation enthalpry, successive
iennization ontlalpies dnd fucems sffecting innistion energy and applications of lonization
eathalpy  Flegenn gain enthalps . trends of electrom gam enllaly  Electronegativity, Puuling s/
Mulliken's! Allred Rachow ™ s and Mulliken-1affé's electronsgativity scales Variation of
metallic chisreter in pesiodic lable

14 Compasrbson of different groups and periods: anomalics between G and wecond
Fow L‘Iin;tmll fidathmndiipe. Paticrpation of d - ochital m compamd formation, Perodic
aoenalles o the non-mstaby any postisnston metaly.

Unit 111

A |.5ources of orgumse compounds.

A2:Naming ol orguni: canpousts wiih singhe or more number of funenonal groups m
nraal and ILUPAC systemm,

3 L Maoltoculir weighr derrminanon of ongenie acids wnd bases by silver salyund
plimmcchioride methods. Protlens smving empiricsl and molecotar fotmuls using percentage
composition of lemenis and molecubar wetghe
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3.4 Servctural formulas - Shupes of organic molemles, spd, spd mid sp bybridization it
otgamic compounds with suitable exampies.

3.5,ClasiGontion of aeganic composnds as aliphanc, sromanc. shoyclic and betero cycine
comTpads.

3 6.Steric and eléctromenic effeen. Tnductive effect, +f and -1 effac, resonance efliects
(o plized chenmici! bonding, rubes for resanance. resunance stbilizition éneriy,

hyperconjugation. Explanation whih suitable esamnphss for sach

Uit IV Physicul properties and chemical constitution:

4.1 Clansification af physicsl properties of materials us additive properies, consniutive
propestics, wlditive consiutive properties s colligutive properties with suitahic exampies.
Veator ankd dcalat propertios With sultsble examples. Extensive dnd iefinive propertisd

4.2 Dipale moment, caloulition of dipale moment dod bond lengih, Bond mooient wod
dipale musment, Calculiming peroentage of indic clusracter linm dipole monment and
electrmmegativity dilferences.

4.3 Mugnetio propertics, pars, dia, forro matifeno and fon magnetism. Curle
remparsure (T Magnetic siscoplihility, Deternunation of maggnetic suscoptitvlity, spin omly,
maugnetic motment wnd its relationibup (o nonber of uopsirod clectmng,

4 Mol volune, surfscs teaxion and purachoe. Atomic and soructural parachoes and
theis waes b 1ia the et snucture,

Unit V Introduction e computers:

5.1, Basiesi Types of computer — different componcints o & SOMIREET — conalints —
variahies — bits and bytes. Binary mimher system —~ represontithion of integers - cotiversion ol a
decimal w by wd vice- versa, Other mumber systems and their mutral conversion.

4.2, Programmung - aigonthm - fow charts . openstimg systonn. Expressions. neranchy
of operationd intuilt Functions. Blements of the BASIC language. BASIC koywords and
comypands. Loghcal mnd relative opetators. Comgilisd verais interpreted languayes Debugiing.
Simple progranm uing thess concepts foe caliulining the rule covstunts, velogity of paseos
molecules and malar concentration, notmality of a solation, matris wddition, mutriy
Misltiplicsion and statistical analysis

4.3 List of coumpruter soltware and thelr wees bn chemtvry.

Test Books:

Inorgunic chomisuy - R Madhan

Advinced iargmic chemiutry — Suthyapeaush
Lneganie Chusmisry ~ 1D, Law

Organic chemisity - PL. Som

Orgunle Chemistry — Sharmm

Cirganic Chorrtsiry = Momson & Boyd

Oganic Chemibstry - LL. Finar(Vol, 1 & 1)
Advanced Physicad Chermistry ~Pun, Sharma & Pathanbi
Phiywcal Chemmstry - G- W. Castellan Tih edition
IU Physical Chemasiry - 5. Glissone:

¢Fﬁ?w+uur

o Stanned by TapScanner




iuniammfzqf C@nce:p&g T C’Lenﬁ%sluﬁ‘
SIRCH I

Un‘?t—i[

M'rbmra, (g‘TRUCfFURE ‘e

/C\TQM* (orsifhuant O*ﬁan odom |
The Tdea of clom woor JRRE iren

pacd FRedu E; Gt31e_K ]SH? 0&0]55@15 On $he bor?R Oﬁ

Lowo DD‘ cherPaal comkmahon , Tohnr LHalkon Olfo“v'o‘
i&"\Q Qi't:amqa %v

. Moties B mcade 173 op’ \/'ca:::tcj el

TrdaF=thle ]rnti?aes cattled aform.Bud ¥4 T= Pot

ThdtRethle « TF hos o Com(bfe'n Sz cduse < mqols?_ :
DF ofF ofe ckoton , Fmaicr) S Nmiaeon | TBe_ej Qve CQMQOI
Kub- altercte PQﬁt&t’ cles .

E(ec&:rmh

‘76';& 5 ( g::_‘;_'; @
—————— >

> Cafbode
> /Qnmb




When o gos at [(ow j'DY (©-olmm) woar
'&Bj’gckad iohg l’f?cah -efec:ts??e_ [:r)ﬁ:cnf’q‘ ({oooo Votd) o
Sd=ieamn of e—u:?s weste enftitod ﬁ“:nom cathode « Thege| -

Codbode stays Conidn r)fac]m%fvefa C'anz-rrﬂeo\ Pamzﬁ%"ol‘a&
catted ofectstons . |

1310{:003 | - :
GTOHQJQ?D e tovesad ]Emé){conz e (fnexeol
‘Cﬁcih '\[bl&:-c.?a "ﬁﬁi@t_tah o '%as ab Jow Fmgs&u‘a\e_ tha

k=)

techaxae fube poevRded oS o Fq%tﬁo‘mcxf:ec'
Qoiﬁodej- P

Ccathod e 91@73 g Jurmfhous ‘31(13& Pas-s?r?
EClCKCDcrmd tha@uaf\ e rSthude Fx:\e.a oD- e
Codhede « Yreze ome catied Omode "1&35 o)
%‘Q‘-J& Co) Tb‘ﬁ?g? e %lmj&.

IMe e stonyt .
P No.of o lH*—TV!'P&o&DD
e = mpbrokon. :

Yhus He & dusce r')raoma ag H.« Bul e W Frnee
wi -0 H&.

Fiui‘:}xz:vgomci predfeded In 1950 Kome
Nevsdsial pavtdreles F)Ck\ﬁ’na Mag&  _qua o Fmo&ona
Muel be roegent T dhe hucla? of odoma. Thte cimac
[odow c«mﬁ"‘?srmeo\ Btd chod e,




©)

He g covested $yege Neutsal ’PGL‘m-I;?Q_\\Cg T~ laa s
E bm‘sovdﬁ’ lcl’Cap)‘}- Q—Qem‘z ﬂ'&& ‘?KQ- L‘?tBG » B, 2te, ST
a Dﬂ Ca(teo\ %Q Dau.ESLaf)a \

o ‘lh".mﬁ’ﬂ\‘a* e
CID_ |
LBt Lte - & of g 0

Neud Hon r}wa.%on — rus leons -

.

I ————

T | Cp)amgo_ Muce (iﬁzgof )
'Pa@ﬁ’” | '

|
Newokon o) 3 ol
£lszccf_>wr> —\ @ -2 N
[T e

.Bof'fbf Mggtq,'f Q"Tﬂ Piorsic g‘bcuo{su'ma‘,
Tx J)Qfgpoo or> @Uﬂﬂguzm

Rokala odom d~eolel
E)ﬁ&u‘a $o& @i Bob'a Hﬂe_ow(cj ¥ !1

4 Fleckstops mevolve  astound e bucleus

Ce st EOfD )“,Q::tm?ﬁ:QC, Grenlay owlES callod

&.Eafsf’ommj gbates Coxy SMegey [evela |

-




b/ oYt MO%Q@% \ ;

me thzﬂ
\&Cheste-\n’ 98 Krown as P:ﬁ‘né‘éf)le_ Guoandem

Parobast C1oesy by obC)
Fee e catted Quantt<oon Of
XPe lorg ag dhe clect=on szvolves 0

ooty , S8 deer ot [D&o,(ony:aoﬁn -Qbe'bcﬁa .
X The oleckaon et abrozb Qmagd P f;aeke_bs co)
nio @f %oe& to o [‘ﬁ‘UBe:q- Qna‘qarj oSBT E - Ord e Kuoh
Lmd‘?&c?m $Hhe O Tr ¥aite #:)’Jae_ r e Qsce‘?j_ed

&iomlo
% ~TRe eleckaon come Rk '0’1@113

o o ﬂmmrn! glate T One (TAH)MORN %umjbfs’ 58
orceilod mamcay .
& The Q—sz:ncaa aﬁ’ppo_ﬂenm_ Rebwean e oo oSk
®& Fiven f:\ao ,_

wihese |
Eﬁ-— Ehwaij DD‘ ,'\%%‘;Qbf C)ﬁ‘db?'}-l
¥ - Phamacd 05 ,{ou;ao_%r OmbE

o momenicm .
fhe &{50&%@1?

the ebcc‘ﬂ:v?od iate

Elh E; =AF '2 "a\f.

\(fﬁm?_a‘&m_nca of Stactatop.
¥ Fach [@he obgestnyred T dhe alorfie eslbecéﬁzum)
Pe due o ihe ene=ay ens@ied coher an eledson
‘T“’m[)& ‘ﬁaom Bt’ﬂhgéaf othdt do Ihe dowmas  O>hTE

I




S@ﬁwqﬁﬁbn of RBobzte Hadls !
Copsides an cletk>on o CBOWQQ\QI"D'(P—\J‘D\\F?nﬁ
chastge \m/ (\wwheye 7_Tg dhe

- [®lowd o hudleas of
soton) . lod

odonte pumbe> & o T e Cha-nag Dﬁ o
‘! be he -masg ofy the olecd>ton g 'y ! be Ihe

ANadrug =) dhe om&?foﬁ\- .
’\D—;— Cam‘f_.a,?ﬁuaai "{-Gmco..

ThHe ol et sostalic ‘ﬁcﬂtce oﬁ Ihe ek
adf~ackon befuoean $He ruclevs = —
ard &he eoleckyton -

. T

Nhe Cen.{sr‘fﬁusqf D’oﬁtccz Otcfs?rﬁ c’ﬁqj N

e ocleckson

Yo ['{ecaf) dhe Qlec.!;mén o~ the &&:ok‘c\’ohoaod onhit, e
l:-_t:AID D>OE1CQS Ea‘aﬂcgg Qqéb "Dﬂ‘ﬁezm\

o
My - iQQ‘
—

1) NEE

—_———

oy
Preecdig % Bobals Sheony dhe angulom

> o
v::-:Z'Q ._--_.@

Myy =~ hb_
LAY




3 ¥ AV-N\ e
&Cv_'a;_f?oa on Bbﬁh ek | 9
mg\f'g'w’n':: Dlh

L
Vi ot —®
J*“eﬂ"(g—
o, IR
Te. =D ,
v =oh
I G >
%m H olom, z =!
S
s A=Ob
rne ™
T 0o ok, 7= kT E)

LetSne

Y = DQHL
=

Radm& ofy Pok\& -ﬁt;a,,&g ookt (n=1) 'ﬁ‘f‘“ &£ alom =

a -
¥ = 12 (6628w to"3H) T » &.8<CT » (O
l‘t)-‘l-

-—

2.t =) xto M x tboD RO

€= 0:58p°

The =wdrug Off S-nd to K ombTle ame.

Y, = 22053 = 9.tep® Ya = nosg

rrJ{ ~ 119-7(.0“6-8 = g“h&'ﬂ' qﬁht ‘H‘hy 0”38

-
-—

-~
-—

T

R e d S

I18.256°




Q) |

@Qbﬁ'\ﬂ&i&(‘bf) D‘f)' meﬁ_%;_g‘ﬁ ela\m‘vf\’ncg elecdsion '~ )
Votal epexqy Of alesh>on Po ony oobet Te dhe

S Dﬁ 'PDLQnH"q( ¢ IKPnedfe Qnuﬂta‘?aé-
P&Fﬂnfn | £n mﬁcd DD arn olect>on o ap oxhit TR

£ o cleckaror
‘if?\fm BU Hho cootit dope T at_qw‘%g £
decfonce do Fhe OobeL

fetom ‘?nﬁ?n‘?i(?—

PE =~z
R
Kere fxta Er)a_:-ccavb v (KB :-‘E.-mvg"
N («s“:’nce vz ?L_%L)
= my Y

o

R £

KE = 2

Tokal .En@nnw , PR P WGP

. S
= =" L Ze

~ =3
fo-tzd — O
2 o
Rabs The \alwe oﬁ ,.(::fff P eq,n@
Ha%etn

F=st o % rr%2adm

E - ,_‘J—-Fl‘pv:name_‘tf
T B.n2h2

%5‘ H atom, s =

o E - ——m%ef(’
o ke S




T S« ontd Fo - < ontoet

2 —
(uTE) N R

Y 5 &l ( et
L — -— i
DQ- R %o’-‘_)ﬂ.

g‘i’)en(a7 Dﬁ Ehe “5‘7:\\615 < Re cord O=kTEs OD

ln d':ﬂoﬁfan atomg aze
a —R] -—rq‘)*f
E = LT §uaxa '»Cl-bor KO
o’BHJl

o
/ R % CBES K to ) TR (L b2b =

Er=<g.118 xo'fy
S N e C
Ey = —orade l'oﬁ(&j'-
Thua e oxER KL s ome T e ondest Of
?ﬂcae_qg\‘?oa anexgy . .
‘L‘?—E’?&ak‘:c’”d Of  Bobxe ‘(_ﬁ)eo‘acg L
& Bobos ‘_(F);sﬁtv e hHot Kumucze&fm{ Tr Q"F(\Cﬁﬁ?na

fHhe &Pe_denq og aYome cm&g,ﬂ?h?na e Fan Sre
olectston € Ha i) Bay o v)

% Bobsxe @;ﬁmfﬁ -ﬁ’oﬁ[ad $o exfslgf?n the D?ma

KExawckoxe 0«5 &[mc,;-_xq[ (Fhee |

& Bokm's atorfe brede! Cocitdn'$ Q\:@(@ﬁ’ﬂ?n? Fhe

ﬁo{ﬁg?p% of @.chimt (free ®n he oxtomnal alectsic §

r\no%na&?c. D’?o_(o\a (e Kozt @ Loemam o_D= FQQ{; mggpctﬁmb] ‘
& Robsis :[fhemmj Dh:?\ad Fo C&r?&?olqm ¥Hr coave.

fb\cpoj;[{a D‘D‘ Q‘QC&_S{QQ .

.




'ii-yzoarﬂ Joeent koke Toto actoupk ‘.Lh-p_

% Pokots
%Fﬁ—) DU pocleos
&= Rohstls ‘ﬂyeo‘—rtd

Actorbutodn § osmeang

o Boka!’ ‘H—:aoucd OR&UIMeE $ak—
defsrefe ooiBrig JEfe P= Q?a‘?o&‘% Hn‘?smbzmaz

O ce=tES b ¥U I)-n‘\'n c}"}rﬂa '

b@UQt Natuste Oﬁ Madies ! de ~Ba‘ggf?ﬂ‘g Cmcef_i_ ‘
fﬂaﬁﬁ hoz o

T QOB , FtHeidin &ucaac_{s'f@d i

Adual chamackesr ! $he pamitele < e woNe ruoiuv\o;f;
PNGDZDQ-::!H’Q& (Phea d?rpp@:cgn g Trie D’a-u\o_r) c &OH)D"Jf B
\Wave nodusie Of L’t"ﬁﬂi- PF;o&cge(eeJ;m“?Q Qﬁb’cad’- EIF,
Compdon effject &Ljpjsumjs e Pasifele Nakum® of «ahé.

95 (2att . Jouts e Bacevf?a &uaaa&{ad fhod (Datban
Pa‘.a{i’ckz g the |

doegntE 1en ang$rg about the
orpend OD’ ole ckocons T ar akomn.
olech~ons Mmove TN

alke hag dual Lasactey : dhe
Warve Datoste. '
Th Pobt'e ﬁ’xeomd
Pasdtete, Rud he de —Borog (te's theoxy gug9=< kad
dhat cleecdoton hog o dual chamraratem - hols as

@) F)qaj‘:?o.(b_ q \Rdowvvre.

Mccoac:h:-bﬁ fo de—Bﬁtanﬂ[?g, ifyr_ YOave‘anﬁﬁﬂ <D
DD- o mo\r‘ﬁ'xa FQUH’QCFL OD‘ Makg 2 m@v“f’nca OSSR o
\/'elccj’bj ) Tr a“?veh AU

A=b

mv

oleci»on T& dnocted ag a




Wiheste F) T= /D[anck‘a corelan k. Thts Qalpal:gsn Fs
Catted de - Boogliste Waye —@CVU{E’@D g Xx Te calted
oQ?_~Bwo:afre‘& \A)a\feienﬁ‘ﬂ':- ) |
S?ﬂh?ﬁ?mﬂw % de Beroﬂ(\‘.a\ts C@nQQPE: ! 1
s‘“zﬁﬂ-"_;F'p_ Wave anmo:Icith\ of &mall OE\T«Q& CF roofdn)
Fos con&fdexyalle &?cﬁn?v?canmy rce TR M\m_\.anaﬁj b73
Qa@‘?}ed Obzes ved Fn clecioioria <‘§Feci~:wm, o
& Yhe \A')&Ve\o.ncdth of) |03\80- Obj’ﬂc'ﬁ G rmoton) Rag
Mo P:tocalﬁ’ccq &?’cdn?p“f’conae gente Ehe \Wavelenth & dos
Zmall fo be oObgestvrod & P;Qn@_ carnot be Meoguaed .
de - Boeqlta's Eqpatfon: )

de - E;L lie q'le'm‘?vacl QN -ey_?meggf)m ‘s\ebkr:ﬁ
Momentum 8 Wave (enth Ob‘ '} FG?A{‘PC(Q_ P Mhokron .

C/@h@:d?ﬁ* o photon Oﬁ eIy (F) coréh 531QC]NQ”QU

V) & Wave (cm?th CAY, Hoer

Ehyv=be _ D
A
:me IPrefcthe 2,
E =mgi —@®
chmPQmQ_ 290 0ed

.6_9.-th2

—_—

X
S= b
Mo -_"®
’ 4 :'b" "“@ [WAQWQ V.- \(e ('ou"&d
o 00‘ .Q(eck'-vtcﬂnj




ed de ~P> [:ee E Y@n.
SThe egp He B ove 2 =d .

narple
[V [Q‘?genr:\e‘-’i Un(‘&l‘ff&ﬂ?n O CQmEoﬁB%

- Lo
ﬁccwﬁ% 3O Hdwsen 3\8& O\zi:Q?“m?he Qstoc*&(a
X\ @ DO&- f_)gg?bls?—
Paﬁ’ﬁc?lsle TF & P

3 | mmmiwm Lvdocf’hd) x

hott> ¥he F&%‘?&too e &he
Srealt mov‘?r\a ""h‘:ﬂ:{i’d?_- y
He &howed $hod $he [ i
To ’]‘)D&?:if&p CARY § Neroes Furm CAP)
Plooex's Consyant CR) 0%-
A A P b —@®

FN .
\Wheme Ax '-chqrrttcx"fnhd O Tnf?g‘?@r)

AP = UDCQ""’{CO\‘?DI:% o Momenium

,‘) ~ P(OU‘\CR\& congiant ,
S &?‘ﬂh > theang $hal the ]Bbrodud_f OD‘ AxgAap Ts

- 4 b
( ¢ cates Fhon f_)’ Rut Drvesd lecs thar T—)
egpa o) Ca:n = | H-U ‘

2 The egn & A,Q,AP:iL )
LR

ot Of UncesthaTh Fes
e -mo_(a:[ﬁ-d o

A ee QF =AY C M- Mage D‘D ibe Fomi\—?dz <

‘ NS mcem'}oiﬁ’nhd °n -VQ\DQ;EH )
Eqn ® becomeg

Ap{\m.Ay - 'b’
N E

A o orop £ fo (ocabe $he oxacd Pos®iTen Of
,fi—p_ olectston ot mqwe_.mtqmsza?hhqa o TE=R

rrementom . \Teehle (‘?Qgh cannet he Ored Fo lecado e

p— S

RSOt
= e e —,




| e

Qcack PD*‘{?_E_?OD tﬂﬁ ofleckson as the \A‘)Q\,‘,_\Qhﬂth @ h‘?ﬁhe‘n:]i
rDD We URe *-ays o (ccate tHhe Q(‘Z-C}:ﬁtoﬁj,‘ﬁh (39‘:& ‘
o\ur:dh:; Comp'&on 2fjfect =t ]Dtxo VR
o the mon')'?-l")l:um 1

[ QLO detasttoe e ocack l

|

Qcteletated
U NCe > EOfn

s lanly an oddem
wtle Lcd ’:f‘) cast i\ ‘?D&mnducq untam‘&:@?ﬁ\??

{ >
1
}
] -
|

MMome NS Ure of the o\e o
T a2 Txag?-&,%n.

SR Unc:sz:oﬁ"n& Aastgeg Dok Sue
e pament bechoiyon, but T T8 3
P"ﬁﬁ?}b(c’— of Pafune ‘?i:&snz!ﬁ .

Qgcc:gh?] Taanpe!l -

%YF)& r}:x(@oluu:f‘ O'ﬁ QT'\Cemiem?nl:rd <L J}D&e(fstgﬁ § [\omuenﬁum
O\Q\m_mﬂs “por tHe roge of the Pamiicte Thys ahLamEOL?D%
st fo rrome &’Eah?p‘?mni o= a Eroalt Ph%\%t"dq (Pre
elechion Hham o ﬁ?cﬁ@f Pasdecte e o bett,

X tf &= a Poeof o dual Patone O ale cf>ton
3 Stﬁ e Pozﬁ'frt::r) C)D Jhe quk‘l’c(‘g =R coo_ﬁczmm’:ﬁwzc!
Moxe (o) 4088 Qmacﬁ«d fher AP ssoeitol be |c1‘.5\?cz.
Yog < %coat&m‘“nﬁao T momanlom il be (o&e.

P[tdo\mgm /%fxdbwm'.- |
Yhis &‘PQC:;:‘?ium, ke the adomte gP?C%ﬁfUT‘O (Frve

C@?’Wﬁ F:cd’ otbes clerments, Tz alre kKrawom [D‘d otbesr Marme’
2] (=) :
\Tke LmMTigrion 5chbtum Com) alorSie onstR& S &}Bo_cbmm

P ‘370\%103 e,

How> Ts f’;f.ob@ﬁm Epeckotum ObtcRred ¢

‘-) ) Whm an Q::Cjﬁic_ Oﬁsclnm%o_ c?& IBQQS-QCQ #Fﬁfo‘JﬂFJ
7 =ogen qos v( el TH o d?SCF)Qm?Q iubo_ ai \{‘e:xv buo




bes hluteh  (oght 7= —
- fﬂfzbta‘tcmfﬁ.éfbg F“J\essguma, o bluteh {‘ﬁb‘l-' T8 omPiied Fxom
¥he dfachasqe libe \When $he e P dtee bl b opstypad

, ‘?ﬂhi. T= Fous%ed ﬁ)aouah e} F""?Sﬁ"‘ a dfgenifrucus (e \
55}30_(;{-_31&.,0 Corfgf’s‘ﬁ’nﬁ O.D' &e\re‘:xq\ ‘?SO[Q&:D-(J\ «‘—i‘s&tnfb f‘fﬁan u;a'l:iﬁ—1
Aok Qoea Fo [ﬁn’_iumn 9= obkst ped: &ucth a djso_@bmm?:'&
LQL\Q-d ﬁ)Qck_?tujT) Oﬁ ")q‘_jdgluapﬂ‘ (%Q‘-’-"\QP—Q

Dichooge fobe Coot ™y L

chcl:noam Q¥ af (ewd /j%la_&&u‘atqz /,ij———-—

9 v

ARAN;

ff%tgﬁm

[e e clotum of Bjd‘:*c’jm alam ﬁ?ﬁD;’E”JF

ohgemyed on Poestng faht onsifed & petrac—
p’mm a o@?&ctav\?e ﬁJbaeCconfcﬁnsf’vj Aesties

Mtjcﬁ'-’-&tﬂj’eﬂ) .H\':qouﬁh a <’Ja\rofsm .

\N[WD ap electia ot’f’zckem7<z Tz Pocg&ecﬁ Sh-mbuah
an,ﬁb@ mo\ecedles Dﬁ Fjdmoﬁm YT:\QQK Cnto aloro -

beds

TQQ&Q. & bl ane>qy ;ﬁmm {he elecdstte &=k E/ ok
exctred. The ewctied atoma %ﬁ\f& fhe exdra Qne“?‘d ™ dhe
femm of arRtfad ghe: Cbleitah (?cim_-). \arhen e orsddfed Fﬁa(at
7€ Qllowed o ;nag ﬂ)?@q@h a P:ﬂ‘?gm [‘i“qq, &{‘ﬂdﬂwm Oﬁ
Hddmcbm = o[ai.c_f?r\ed-‘rf{f‘s Speckaorn ' ailto antied

Pre  eretaston Specirwn |




aj‘@fg catted 5PQCE51QI ResTLR cobteh a

'khf\"fﬁ Afgtovesioma QB &heeon EQ\DUJI.

1
Pu fre=e cSPechcx( feres Con be dcns&"?p*‘fp_d ko = E
e Pamed afjtey \

&P kol Re=ter MECQV@QO‘Eﬂ QFPQQ&\RA ?’1_
c9 = O (3= &V‘?D‘Q{:_
b l—jr‘non et ] I—'J"‘Q LB ‘3\27"'0” :
rble w©n
) Ralmest Besfes Pl est Vsl 7
i o> ~>tecd
o) Pascgm &emies PO‘GQBQD E:;ca ©n
) Borackets Broc kot Thfva ~ 2ed
E=tto R ﬁ“ =
9127&0()
. ord
) Pﬁ'ubci Bexies FP- %V;’\Q —ed
eqe_qu top

ﬁqman Eﬁ‘ﬁ eck! -

G)ﬁ dbe &P?— cEstom

EYﬁ eck
Hodsen

&Fa&ﬁlum Ts F\chd T o M
ok &RE UP Trko o Mo~of CQorSd(j

Ei]nqeol (free - Thee TJ"\QﬁDmQDOﬁ TR Krowon & Tockrar

- L]
Tﬁ a gubzlance wobteh %QWL Q. \?ncz QMR ELON

nefle

—A Pb&mn T o Ce)rnr:ms?EQ Pﬁ\él&?dQ rade Q‘B
%uaztl<5 Fn(c\ ‘f:eaczihz:x }:ﬁ $he &f:%t\? ‘an\ca_ fn o ZPrrlow
cmacd agk Molecnfesd ae fetd l*—OCJ afhey fbcd
Q(‘zd:—tema?nﬁah'e ’D:‘omc@ oﬁ He Eod&oné.f.\ac.&:na a™e

\thk , g&"’?— (?h?.?:

Fhe




—
RYoble; @ Netkb>teng hound otk odorfe nucle? ase !

Bhabfe « ofhest hadwond G318 unefable  Undes Oﬁd?mm(j

Cm&?.i:l?on .

MdQCu(QK ' \
co\l(d Neu{:‘:«ol ?’J’(DDP Oﬁ Ei

A Mofecule 2 o 2lecksl

korng e ok i@taetfyz:n -EJ% CPHerctcal Pord |
rmay ke Romonucaleast, frot T= 04

one chermtcal clement

fiso om) PROYR &
B roolecule
ConwTata Off aforn& Of
2y B |
Tk m*d EQ_ hdemomc(\zc;ﬁ, o chercal CD”’FO””C‘

(onat &t Of Mmome Hap one olemnenk.

2(3& Hb_o .
Md@(u(cg:t Mgz (on) Moleculadr Wﬁc\:’ka:r
At & calenlated os The Sum Dﬁ‘,dﬁ'ﬂ- atorsie

WQG&Ehf_G Oﬁ each em&wl??ﬁoén% element mwﬁ:fi?gd Eﬁ the
| Ntrobe By afomg 55 that elernent T he toleculest

ﬁ‘b\ﬂ'\u\q )

The moplecedt
A MaEE Of &matt §O tnedFurn &ze

roolecet(or y Pheogued E% fVMogs &Peakmm a.ﬂm
Aefexrine g &‘Imatch‘?ameiﬁf |

AR Petote®ne, Methods

&cakresfg ¢ m
™ ar: Be Oged $o o\&éqm Ne  poolecu ot hagre
& 3 .
Q.)F—)Qn stcd éol Oﬂb\quktc_ GlQJ:Ck e DOL" aNG "{ Ef
aLe \QAD (.

Eci.- ?o‘éd [cnrao_ WMoleculeg, @uch
€ed on \r‘t"&m&?{v ; @{ f?’a'?)&r




———

IS

e rofeculast U.D?ﬁfaﬁi of Methaonpe . The Onoleculas

Fomroulo. Ta cry con be &hovon below: 5
“‘ @H:Orrﬁ‘?c (139" 1i$aS _ Toial MalS \
i (9 .ot . (. on
H [-ooT1ay H.o1t6
| 60k
C&ly,

b- casthon atomg (Plorie Mass Of coston Fe 1201)
[2 - de"ﬂaeh alorn (B¥omhe MY &E GE q)

‘ - e
6- ¢ er olom CRlomie MABE of \o! T 897

Droleceslom Wkgbt = (64 tnotl) £ (2wt 008)
_ 5.0 « 0 oqk 4+ ATAHH

= tgo-{fé:/-
Fvogadacte  Nemboy CNG).

The MeamnBest op- arormig Tr a -P.MJ &aml\:(z Yol

+ (6 xt&-3)

BEEES cau~tryand®®  Lhsurs e Oﬁ caxhop ~12 R& catted
pf\rocagd‘:m\s Normbed . |

y BecengE measustements Of Frz Mumbe s ﬁ’we e
alue 6‘01m367 =0’ , whiahte 6092 129,
A tole of o Zubsionte contolns Pﬂcoaado
rkmg_em of frolecules- A doren eggs equals (o 2g45

P Joese of P%f’o/ls _gual® Uy Penc?fgqfqama(e

B8 Ob' efhonol Qq(uo.\& 6~6989\Q®% o_ihou)o_ ﬁ)oteCu‘es 5




ol

S?Cﬂﬁ?'ﬁ'f’cgﬂce de }
The Moleculast NMase Of 0 T 6H8n'>o| - baq o

-9, 8
Q. cortgrn b03% =i’ moeculed ©f Qo, . 9.9y RS I

A
of Sq ab 8T p. Copbain 018 5 022 tnolecules Of % .

@ v\
g%“c[cnthd if‘)e Moleceddat Mases Op o, ¥ Je\t? ol

b s wto 3 rrolecute Of ¢O -

J‘*Jﬂ? O‘D Cay conta®p s -
P Condofng (boz3 ~to

99t ALS T2 of <3 al %
Mol toles of ¢g.
Mole. Contepd .

NG ,C&mﬁttd?h out ":r(eao'.\":noor) e ave @ﬁl;o_m
Tieseried T knowstng e Pumbest Of Promng o) A
Molecules Of Afﬁeatcm.{ Jleackond b a olgg?n?l:a Sako

eﬂle (onRTd= The 'p‘otﬁom“?rﬁ Hema M ors aae

A¥, 0, — ¥ 20,

In itﬁ(s Steackon Ore Mmotecule op 01"1‘3"2“ ANeacks
astlh duse Molecubs of f oqmam\go, o4 coould he
degtsablo {o {adao Hhe Molecew (eg Dﬁ' Hy a Ut‘*’d‘]‘lﬂ)

™ e ko 21, o, thot dhe ‘3(:2:10&330& Qe
CmPYeio(U Corgumed Auw® e Sleackon . Rud Qlcm&
‘E,Mc\em(qa ava R0 &rall T &re thad 9= nol PGEK?I:IQ_
o counk them ?noﬁ’\ﬁ”o\uaf(c‘f

Tn RId 2 '3[:0 Ovenecome - ﬂweﬁe_ OQ?-DD?Q&\L\?QE

/

Hhe CﬂﬂCeF& of Mola wag Pni:ﬂoducqol- ﬂuomoﬂ?nﬁ% Jo
Sﬂﬁ’z C@ﬁ(_‘ef)i‘ PLPO foy 00 %m&?QtQG Db- ﬂ)q_ &U}ASIMCQ_




T srelolod {o the mMmasé& Of The Lubciante .

Yhe rooje Pﬂald
Rubglance tha$ Confatnad o€ mﬁfd &Fﬁ?'p“?o,fd
‘meﬁ’o_tqg as the Pesrobest of odomg < 199 oD- covthors - (oo

?&DLEFQ_ X

Ct @) ONne

Mun’\f)e_ﬁ 06 [JO‘JE?C g .
One Mole = bord o> PC"‘“‘HCQQ&-

One tHole 05 osudcaen = b o3 8 'Ruaig’ Opdjszf) '
one. Mole OD dbanol = G'OS—S%QDJ_B-Q%MO‘~

y L2 lQm@ﬂﬁa%@d

Nale of on ojorm Coﬂ&ﬂ?‘:[cs OD’ A\rocaodmg

Tﬁ (e dhe i@m Mo e o Forte Kubgfonce s,
Wz Meop Hhe purmbe st iy Gﬁ{:’ﬁ“mcﬂ& ontE= Oﬁ Hoe
Ccfbtgofﬁto-

o. tole Of Lol

&ub&.{ancg . ‘_'Tobi Q‘ﬁC’LmP[-Q )
boot xro™> MR

(@ tog) Ta o Guan-:f-«e‘hd C®D£Cﬂ’r\‘?ﬁq
Orfrig- Bad o aech ‘ﬁ'af:\mLL(ca Un‘ﬁ O’ﬁ \
2w biogsntet® Nat Bne § ome <OF

2= Pop &

\ihen Ugen iF,.L J:Qatm f\fb\e_,‘?{ =
&F“ﬁ"’ﬁ‘\-f dhe ‘Do‘mmu\o O-D dhe OTL b ave?d anal

= und@-rg.(;qndﬂ—? ,
'&3) A mole ob’ O‘iﬁjo—h Oi@"ﬂ :CcDD%d‘?ne é@ﬂﬁaxfci

]
Q_\_Qoﬁ (L@h:’torthé

_ 2.
Pore | »Ew0223XIO

C
)

chPgat{-cmg Jro

8

D‘Ir\ﬁm alome. A mole of o:s:odcjm aIE-om Mo‘@l‘if@

oo . 9_3 \ Q‘B

Omdcaan 5

b@lﬁfﬁ?:f:}m NES _
g,a daﬁ?nao‘ ag the armount of e |

“




1o
N,

e oles 1-

'——Dne_ fMole Oﬁ &Ul}@{aﬁc@‘
fo Koo .

Cﬂ\mrak% fhe Rewnhest O
TS wond 6o Mdass bf
| hese cn\jc:[wm "E’mPo‘:nLani— i‘}*ﬁmﬂg

= Mc:u: (‘Ouck does o CSDW'Q—D Puroh e Dp‘ role& Ob‘ o

ubalone W Q??gﬁ )
mo(as OD a cd"i’\rap o%(mufa @)

Qtwep Vooss Of cuheborce topfav

Poih of e can Be Krowor Aa

an C.\Led&?g . "
edhonol &

To cenvend MWMole Dﬁ' Qﬁsonof fo Cd‘)tamz OD . H"

&ro \Ld CoriemE ﬁ‘xz Conwmgﬁbm-‘ﬁackom C#b“a 2 ©5

U rnole Cg_t-tr)oz:e)- )

f—\cicﬁ'n, &u}:\PogQ %Ou oxne (ao‘t’:rﬂ éo _Pne‘fxmm acelle
ga Oﬁ Qiﬁnm' Lti—k‘ft{} . ‘_‘
convaTd [o.oca Qy
ﬁ‘ﬁ 'C'LHN\DP&‘&O&Q Conva&:!on

ook dock a

=¥ Houo

loed Hnna moler

ad o (o
) 40“ T ot o moles
OD CJ* L'fgc)k( S “vtf"'t’& ? (‘jou- '
o -
Vm A Lo | 4 HcoR

(o-ocJ UL = Ot ol Qo

@uan.,[wn Mochorstes Cave Mecharstos) i~

clog®cal Mechortcs ‘?-'g O&afféd &d \\‘N')o:d?’lo Sw/ﬁ’Q
Pcm&i’c(ms * Kueh QS P(%e& S 5173‘?& &I‘Pf"@s . Howesoes,
EPeve ~Fhe MResoBORTe Pa‘ai-?”e&o\cs Kol ag clectsion&,
Pmﬂ'f':’n? » atoms 9 Mo lrcuslog &Lc,ug Wovre Pc&ﬂ%fcf?
O\L‘d&&d' ihmd st5 Do GBQ‘J MewoskorTon dymomtes - They ]




Homcaveﬂ , Ob C&mn.&m Wechan®el (o \Wowre ‘K

a‘-‘ﬁﬁﬁicﬁf@ﬂ DD Qnemcaa ﬁ Qn%m\am Momentom .
{%&iofafeg OB Qucmium Meachasic® -

Tt poslofate: o
‘n‘%a P[v gteal &&Q&Q_Oﬁ O E-Ljsfam ok i[Pme T
dercsahed by \ovefoncd®n ) 4y

(QQQ@()OL %Siﬂf&ﬁo_f

e W&VL‘D’ODQ&EQ t‘)cu,h) Q Ti= ﬁf“.nci—Q( €2 Cord
destvoltes atPL!Qrt) /am @ altpomt) /a-x-L o™e
COMEPUOUE » E‘?rﬁ’icz ] &"n%(e \Valued o all \alueg of

x. flgo , dhe u:n\reﬁ'uno&cbn Ve, ¥) T Mommaltfzed.

— o<

le* txed) P oeed) Ax = |

—od

T-QJ

\nrhen
lP" T dhe ('c:mfs(esa C@rjuaoge OD' P -
R Porlolofe ).

A phytaaty obeesved  Buanfily aon bo
ﬁefﬁ@@mrﬂ:ecﬁ &d o Wearsdton tjmm-{st:fa. Pr> o;;emagob\ A
2 &wd o ho Hesterseisam ?ﬁ' Tk &mzlrf'af&& the ‘petmﬁﬂa
Corcl?font -

: U‘J{"va‘iﬁ o5 ‘—\(SDJ (2\‘]’7)&011-'
\kfheste ,

C}?E ) QPJ‘ ase the \’\AQ\(QvonC.‘gtod?ﬁgl ":B\Q-pmo_&zmg’ha' ﬁg\e_
P‘sc-\rfcoaf &lﬂ{q Gﬁ’ﬁ‘n Becandom &J3£Qm' Kuch ag a
Fb‘agc(b yap afom (om) o Mslecule .




Gy,

Joromdh Postulate:
The altowed \Jolues Of on ohreswalle A coe %o

atqen\roluet ,Ao:\ ) o $he OIJz‘;noio*ﬂ equordion .

AY, = oyt e Knowon o& Q‘:?’?,en\(a('ua equobion .
MHewe A Te dhe o]nmcriom 'chm $he C)bezmvolif@ CF‘-Vg‘chl
amnﬁhd). ¢ YT e on ﬁcaenpunc.k{on of A LS
O_?CJQn\taQuq el .

B Valuel.

TF)P— Ou\re_:ﬂm:jo_ \fa(ue (O?ﬁ ﬁﬁa ?‘JQFQC&Gi‘lo@ﬁ

<BY ODt an Oéxosmocgb(a [a Commzszolv &o he
olek"‘"’ A' = Oﬁkg?nc:_&l "ﬁmcbm ﬁ)e MNe adton «

ot A

<A = J ‘f’*?’:\cpoln,

-l
&ti‘h @&‘U[ﬂ &o_ x
Yhe @Quoanium wyechanea ! OT)Q‘:(O.EOmK QDB\'U‘(Q?,F;)”:‘{:;?
o He obgexvales ome contizwe kad B‘J m‘?"iﬁﬁa e

cloggteat Qschz'za'r’on T dung @D e \Vassrables ¥

mera_ai-‘fmd the Qtfs‘:n&%'zmg :Eo i\’*z DPemakoer.
Sorendh ‘Pogi:o et .
The Wove furcifon oty Te o dslokn of 3=
AFrne Aafenikzmi écﬂemdf’maem 'Q:Vuaﬁ':pr).‘ |
HP tx ) :?%6_?&__FE2 |
~ Ok .
whese £ & the  Home(Yorson cpesalon of e

' &j&j;m‘




[ e

Teroe Trdepandent tQCB':f_oo\‘t’naam Wave 2quadion.

e

T &cffbrodﬁsﬂa_m Wove model of an otom 1+ b=

e cstele ane>ey [exrel (o) OMEREE Pmoromo\ bd Bots
Qasle mp(qced 1:13 roadbemadical Jonckiong , P, wdieh
ade deloted do He Pmobafa‘:fii?j OD ﬁm@lﬁﬁ olectaore af
Vastous 'mece&s asound e nucleus .

Gradest a Smple  Woye. Molon oF $rot of he
\ Phoadcon g @ KEsieched &f:?i?na ek ¥ be $he o,mra\?}:uale_

4 s TaodBn ok Qﬁa Po"’\'n{-_ U_)f)ogcz o rcﬁadf’n:rﬁn als
o dfne‘t! . Thig Qquaton TE
a
WY.L (%) 0
oL S
Oy "‘\(‘Qfoc.?%

B(rf.‘ . VQ'ac\%Qb fe

Te, the Qmpﬁ’&ude >/ de_PQ,ng OIDOD
Fuoo Vosttaple % & £-

%: {»Csc).a ) ——=®

WF)QJ'(Q
:f‘f‘l) T Ofonc§r%r) C)D‘ ih?_ tomadtrata 'Lc‘_mﬂa
ﬁ%ti) TE o ﬁonc.ﬁ'@p O}‘ e Fme Lt ODCJ .

Wm, '136':'[‘) ~ A & cs_ﬂ?,b) .e-—-a
q _ AT Bmo*&?nﬁ TaQCp‘—LQDQnd v P “Cﬂ)g{ﬂﬁ)"-‘
S 5(&3&&%(»@{%3 —)
Henca, %Zl = HOse*y %'sen Loy ) B
Zg‘?n%[a:r[cd ¢ _%éipﬁ'-'m’l\’ ,,}_m g (¥) -—-“

RARECL

A Naw <aca)____a@

&9,




G

Qomﬁoﬁ)n‘?rﬁ an &) ;@ ‘é@ ¢ We ?0 k-

9 9
?__'Ei?- = ...Mq:::")? .{’(‘I_\ __’_'
- o2 2 . ) i “-Q

% e 2 \ﬁbmq}s(ons ‘? = mepochﬂ )

. ﬁmec}u ng D g e.k:)a)* , N 1e Co'aauramch,-a

Yecoc?{a 0u.) B%j dhe Qv:.tpm.ee"c’on

&D:&B‘z\““a% anr}cmp _ _ gy {‘\f'f)
O 3 X2 |
\We M oxfernded TE ¥FO o, dTnenctors ‘ﬂeptﬂeﬁzhee

fxd 4‘7‘2 Cm:!\d?hd&ﬁg M,&fﬁr_, E‘eCDU‘j;I)

éiﬁ— .1(3"9- .,QEL{ ;—J—eﬂ'& @
o2 :}_tEa—: —\_619‘ ——5:5— rfdwj) -
D)

De - B"ﬁﬂ (NS ‘S\e\oi;;ncst-a‘n/ﬁ’ X =
ﬂ ¥ @fﬂj—(— .aj_‘i - ,m;_ —_‘@

o3+ a'd’ Sz 2 Ko P
LM < MasE u—\/c(‘ou‘#v ,
[<Ene fie o_r‘)czacaed CbE):.‘gjmug’: [ -\ ()

P mas 3 (£ ) (D
99 « 3 # gfr%c;:-xo) g =o &

OY «
TR e
Dd T Knoeon of @cb:&@cﬁ’ngoﬁu wWave QQ}AO‘\L?OD .
-_"éi ,,9-’3— = 8% -+ ag
om0 L peo -—?}—3'2 @)'\'VJ ££(}7"‘ 3\/%:3?]
Sy
"_’5,9_ %y Ty = '
om Y ”‘Ejv '_—_'
vt dhe Lapladen opevaos |

. 1 s
e = R




———

————

L-fan%'cr.{m‘ran Opamedoy |, fi= -4 Py

Yhe e ‘?ndzpzrﬁ‘&n.& écﬁq‘:o:?‘f’n?qn Wave eqh @

[BGEQ es .
es &?q;::.[;f @

Yhe échamdﬁaem Wawe oqn con bave &evenal
Ldottong Mok att of cobteh Qo'a%\a%pfrd‘d kOQ"a N |
Y)F’df"cﬂ\ (o) t chemizal SXaedion Stealidey gueth &olakens |
Coa) \WWoxe D’mc\h‘?n? oR_e -ﬁﬁaﬁ'ﬁ’mc Noi ae@epﬁed

b= accptabie Wave *Duncﬁt?mg mugk ‘&lf‘?w

=% VA= worea ‘leacg%n d(\ TS (g.?hﬂfe \[a(uQA Yoe, fﬁoj‘
Cach \rolwe oﬁ- He VasSodh (e AV 2 theae TR Gnla
Sr \Value OB Q{) gu_PPQgQ ofe ofF Hhe \[Qai?qg(eg e an
Qﬁa\@ © + Yhen, &‘?ncq(e— Yaluednegg o) ¢ ‘Juzyfim&g
$ad t-PC@J':Q)—‘CE\*&SU)!~T') [ N e an ‘?0&3‘0\:(
=7 The Wave fonckon P & tx fonet destvalive «5th
j\a‘ZFQGE o dhe Veoableg murt be conifouous . t.e)

hexe Mmuct ot b orva &uddemn CAo.naa = ‘]0 aohyers TEE
\[CL%QOLB(QK ol ed .

= Fom boed &latec . p must Varfeh ol Tty
‘I\v Kf‘?g CDmP(aso_ p’umk'sm- Hen ltJ*LP rmulk Veaursteh ot
?nﬁ?n‘?% (p* Pa dhe Cemples ij‘uaodq of ) .
&§&ﬁ Bk #e ohove Corclfiona « $he
Kot n ofolde KTortrtant Olokens fou
Cemiq%nﬁﬂ;jﬁ?n:q Cd'::fatueg o? ‘52::_ kotat Qmatqj£-Mtw
] Vatues ame alled FRgen Valetes, ' -

{




Cnﬁ\ri'gr “ s N ‘)

{:{LPI') = En {Pﬁ
\thea e,

N — Guantom Nombea

l(—’n— Efqan :F_lncﬁ%n

S gﬁ@n Value

The g fondfons ane & 0 oo o
O>dhoroatmal Kot ‘TD

\H): 'fm dy = Jio" :i:; - cg)m ( catled the
Kawoneckesy &GHT"\)

S??\“? ffar of &]QH‘B@O\?Q?QS\ \Aowe (:]—‘Uﬂcg?@D“

S

¥l TR o &cernd Ovdex d?vD‘:z;tQ niral Qq/‘*":"i‘@o
aofseh Sefot®  dhe \Woave Ronelon wotdh emeTqYy F

-T2 equaddan Can Be KoWed emtud 'ﬁo‘:ﬂ cestio®Pn
?ﬁ&oca:mq\ valueg @45 QQTZD VQt.quo' The Coa=t M[bor:d?f'ﬁ
To\-ncé:ﬁmg ane @tled gﬂeo ‘?unr:éwoz- |

& o EI'?JQD ﬁ’m}:&o&, P rouss Pe ‘Dﬁ??ifzr g?"‘ﬂ("
Nalued & @nihasor.

& Solvfione of &kacucbf’naqm wWave QD(LLC!HOD

Tvolee g Cenba®n Con 8-[053&& Cmtled &uanhﬁm DUL!‘DQQ?S\E
N .

! G o,
Qppli’cq:[?@ne e

& Tt Trivoduces Fhe devps alomte oobelal .

& TETE Red T dosive $Re th;)ng.‘??oo ﬁoﬁ‘ eneagy
05 on olectson T H dﬁt@?can adom, |

&k W vged {o catentabe ﬁw_mmcaa g, \Wave

fjoncdton N Jedeles o ome d?memii?@rnf e ¥hesree
cl‘i’rmnﬁ?mf Box. ,




.

Nadvste OQIV\DGNQ ‘)’um&e’un P _ -
oo ompiikude Of Kpﬁv@f'?ca[‘ \Wawne

,ﬁmcgm ‘P N)Odd he ng?de'-:r\ad (074
ged OpfoatmeE @D‘ o

—

—*—\?-%Toﬂbmaﬂeﬂg

fluncdFon - The \Woxe
Aode ‘Fund:?oo »Qt‘ﬁ[f—"‘&‘g

ar oM
CDrG?:tQDﬁ*ﬂfQ& ‘fr)fai
& o hove <tiove COP) f\(‘eao%\v Vatt
Loy CO,an\"ﬁwo‘;cz
éaPQno\‘?ﬁj on the vatue® ©f
& The N'J&Cdn?iudca ofj Y et Cﬂ‘?\“’- he omr)stw‘%tde_cab-
electson Wave | -
ok VL(F\QF) e Kolve e KCBm@ah”nCJQm \Ar)flva- Qovpf.:f’on;
W ffed Soroe ‘;\eca“c’ens‘s 9 S‘Pam o odhfee P e FD&‘?&\‘W«
g okhest ::\ea?orus Fry OOk e.F e nec\Tm\"‘V‘G«\ Roug the
&oboﬁihhd rouEE f)a_ofwmd& T)o&‘{{:?ve_ S camPok be
Bowe O V& t]JL “?na&aoo\ 9N

(ﬂfjoﬁﬂave . Thev@ D’Dtrta- N

CP 3
/f‘?q;j’pe’n—r:onm oY f
if: chzn&?.EJ °§’ uncfr?m .

o Qi’j' TE o ]5:31&')
X bk JRre€ {te P:tobaﬁ\‘ G&d of ’ﬁ?no\‘éha on olecpmon

ce aswoupd e Hucleu .

Smooulp o) “FONQ Eu{ e Q:lﬁh\gt

P2 ay he (aauan,
O. Frrag-?a(b_

he “?Mf’ma*%p. f(s*a@baﬁiffﬁd 05‘ ﬁ?’m\
rora $o = |

ak o Invt%?cu\a.ﬂ 75091'3& T
Squole Of $he \Wove ‘51_)4'7&.{:1900 at e [:o‘?nf \
& T—D ‘P('i") Te ﬂ:w Wone ﬁoncﬁm Q)ﬁ' '\_a:q{—?dcz ’{het) 'R)a
Pmﬁ)‘ncﬁ:z hbif @5 D#hoﬁ%g the ?;Qca.t\-?co@_ w)&?csm\ e N
9 v
il A®.

som ©r o Atd w T& F('ﬁ\d‘f\-—_— ‘P&LFC)‘Ftt

wbeae *re dhe e
! roplex carfugate of ¢,




| AT ekl P“QE’“NF"E o fbefnq the pamirete N::?m&@’\
= R fopr:c)dv = [ Prypdx = [ 1ypriat= =t
<o - )
YRe <2tleckson ]\u@BaB?ﬁ"f:/ Com) GJ\:O\&[\ Pmob:k?]'. &«d
oncidon D) Of < &thvﬁcn\ Ahetl  ta& :@fﬁmn SYS
D~ (olurne c‘)ﬁ EiPBeaﬂcn‘ ghetl = kP

\athen Yeo (o3 &, D

{Eeetiby {he (8 alechsen of the
Argdance C= o0) wohen ¥20-539 N

Pobabifdy o ety dhe efecd>en
ab the Bokbxte 1 OWBE
s %f[quc@c’.on P-%omh

o chaodigen  Sasation Tfo  MIYE
Yhe &0 qe ‘ -
! Te o § oarencwnal &(j@-&;m § th=

Schaediges eqootdn fou die syclem e

f=qels the
Pz NOAXTroO™

&,}‘P = ETJ — 0O
’\* ""/62'
b= 2 gl \IC'!\vHri) -——"@
M
<% __8__9_ {—,?iz.x—ﬁg_: s J—QP(at?un QTJQ?IKO&OW T Yhe
Bop > BU 92
Lai;mu:zn 1he

Pﬂ:mg?a\ g)o:&%a C)D ‘?mt_o_aﬂtcmg oD
oflect=opr & ¥he nucleos TR %‘N%
\rCg) & "E

A, §
SEnce ‘if\e . QMQ‘QQA:?\I‘Q Po&.cm[;{‘od ['\qg 8Fhm?eal

by

N e s@y?d v P R
‘ID .0, e Shen® fr NO uokak‘f\bjog
pueleug 07=0) @l?nﬁgh-?&

|

(S(Gmmekaﬂco\‘ Qt(\'mdﬁ"ﬂ Qn(a Opon v, o T8 comvestont |




do Qﬁ/‘bmq_g,g $he &Chwacﬁhcaa‘m
equ 1R Fn Festme of polas!
Co ~osdfades ) O, (P) n
Stodhem Yhan castEerian i
Co~oval®ng fex - o |
Y = ¥ &THO (o’ _ I
{d = ¥ <ths &f’ﬂ(’% . | 9 ~ . 5
- = F o8O Vi RSN
Yhe écfﬁted?neaom eq/_nk?mr) ﬁom F)gfl‘arocdcem atorn °h g
Oﬁ ]33‘&%1‘ Co-osdProle Aec@mg.
l;%?—) r L2 [ &he )+ L 8—2? 5

vigire | e 30 ) W 04

0

7

"y

t 3
o vk

T AR pevis)) PO
5

C e ﬁ‘-i‘ AR qu?

Plvio,dd =R(¥YOco) § (p) — @ Me Oy,
Rey) — sadtal ?Jnc&f@rj, Oco) g[ '@(cp) — P’hautoﬁl\

QGV) @?D® E[ mu[E{"Pfa?r_? Bcj YQK?DQE_) ?\Jncf’iibn.

ROY
&vo 4 de
= = CY‘Q-——-— fg?hg A do
R o c;H) 5 %(gtoe?)-\-—-ﬁLEw\fCTy ragt%g
— :_I_C;'ié @
A 2P (P 3 '—o\? )

OQ (Pl ~ '-ms’-g) ((tb) ‘____‘@




G-
L7

2 2 5 lsolg e
Qrs'a;e %(wa‘%]»f%&i(fﬂ 3;)+/%—%L[uv-:)]

< =Pre= My ——

5 c?d?mj BDSSA gPdes &d <tnle 9 ‘ﬂaﬂ%ﬁ@fvc?ﬁa -
o
' de \ 4 ™=
R Chf J{* /59_ @S?DQ o
Yhen s - - )

g?;%e (,gcemeo%@g);r @H%ZQQ o —®
 R=0 — (9

}II ff;, (fﬂig}f}_t‘_ [ e R 7 %‘,
o e © QWJOS&‘(QSD <

=290 ®.® < @ catted @ ch/uo-igon
e R. ockuokcum

Mﬁdaf ?l\@ng b
ﬂo.o\?qf pode s Chool,et‘ &uﬁ\ﬁchh \{Lct‘ﬁ’tf's € &

| Aol(OcD ﬁﬁkﬂ?’cnf "Aec:dfon NOpY u)l:ﬁ'opx QIQC.Q:‘M@DS C’QDDD& EQ -
\

oy Tr e®hem <
NO&CL[ Jﬁ‘th (P’f}qu\&?ﬂ Naa\e) \ACF){&) tR < =4

) { — - l.
P(Qm‘ Whesie eleckytons ©ONNOS he CU:-’?) conta Ku?\ﬁ'ﬂ@q

Prerciple ) & Angulast, PrTmathal (4) GBuen fom
MNombem . .

M wl-t
2q) (& otbRlaf .
=0, N2}

2 PR -t = (con sosadial pegle.

R0.0Q‘:’QT Node (MNodal Luam X ce) car he ﬁcxuao\ U&E’m@ ffﬁ@

|
|

%

w



mﬁﬂadaxv-f hocpe& Cr\gdqt E‘C}r)?) Cour B.o ﬁou;—;o\ Aﬁmr[a Bd

do_f:aﬂm%n?f‘la {.
20y 1 =% 2P oorhelal
-1 &o, teste e ! On‘a
d-2 &o; Hhemne = ‘lonrau
=Y 3p oeibikal
| stadFol mode = n-{-
| apgula> Node p=t <, |

PQC“’OT < @hgu(\onm ‘_jfmcfmg_.g.. -
Fo= toost cateulokons , Tk T <Pople>t fo Solve 3he

\Wonre egoakton « T dhe comipan Coovdfrades 2t/
Comvexied Todo polas coomatTrafer T B & P

alan Noole -
(ot Noede

LJ ¢y ane

T =Yiogss |, U - 1@%}-,945.-015 , o =~TINO" oz ¢
Yhe «Sd‘mocﬂf’rxjo_m xn T,
Vit i cpvyg=o.
b
r‘,.;: —————— o Clirffw"—) Yhe ﬂe\akbongg-s?fh

[DQL:;:)QQ.\) QQ‘S\{‘&E?W) Q{

|
:
: ' (Pofcaﬁat c::oe:@hsna:kqg .

e
"y - /
Sa A oy

613 3 &lﬂ-

CL)Q"‘CF 7 ‘iD ;Dc:kfcd coomdimales | ViP becornes .
”—L'L(‘l%)*‘ L 3P - 2 ~C6?n%§)

¥ o Y )y 66}:2 Y'=tn0 0O
FhHe Solukon 5 dkis & Oﬁ‘ $he form,
QP-: Rev) » Oce), @3(¢’)




G

Y

$hal olzpena!cﬁ on the dFsforce

Acy) fs o D’oantTDn
fusw de_{:ﬁhcl@. on e

‘63101'0 {he pucled & wheeh Tn
Oroandum  Aturnbest ne d-

Do) & o '[;'uncir'bo of &

Quanium  humbets e o )
@(tp) % a T)’unc&%op of LWl \achtah def;anda a{j N

$he &wn&um thgn_m n .
hoa &PF’}_& e Wove ﬁuhc:}:(c)n

| Loly .
wohoch con he &oted SefaE /
::)“ R(f) ip)i ?CQ) dz‘&zhcp& or t})t

3\@\0[?’0\\ ﬁ'uncgm webs
Quanboro Nombests 0§ L i )
—% AmNQ gbe Iotal B.—;au\qm \Waire ?thC'QCOﬁ WG}!QP)
AQPQ"D‘E‘ on $he Quankum
Nhe 2nadfal Hone ton A baz DO
bud Rg—a?\res e P?fcabcuﬁ?f? of —ﬁ?mh'ri

Mot
{te e[Ej@m U o real! \olume Ol\f"l’)ecfs“ the Po‘?n

of witcdh R T qugu‘maczb . Jomu @ Q":’weﬂ (aluwe Oﬁ ¥ the

Plrpbe st of Kenalt volume T8 av1y2, &o e fDBtClbo.Eeka
OD' fhe clecd=on bﬁ@rﬁ ot o SRefonce . ?mam e

MPucleas T #RTYRS. YA
ak’(’&fi:x?_l)u:‘;@n ﬁ orc e

wobszeh oonanas on {he

Numbza'\ e L ’
phytea

<z P a@tled The FodPcal

%

J'.'-

(8

!s



2.8
= 38
°F

1O

s
o]
2.0~
-S4
1O -
[« 18
o

9.0.

(1) 79 kg

ad.

to

So-
€ -

(o-

o




- =

: WRL Diblfﬂ [ﬂidc?s Toao at fhe nucleua (7 :0)

g the ploks O e, 02 8 48 $Rod dhe toosd T ])mthe
Trcatease & Moaatbed ty at ke P cPat
Quandom Numfae':ﬂ Predteage  Hrradhest Mo, ba
Hhe pote o 08 2P (09) &9, %PQ’;-"A , T
hag beo¥ <een ok ¥ roosk T)%}_ol:ab\a “adfu e
dotb\eo €eg &\‘fﬂhﬂ% ae he &ub&?déa \@un.n:}um
Numbes Treded e .QTCQF}: ey att othems of Je, 8%, SP
Q & onlstale base 2hott Rxe glowmckoae

The Prrautq-n ‘PQDC‘E?OD P o\a-FQ.‘-:d& Cf?(td 90 the &,
&‘YD‘QC‘%OE)D e, g ?ndQPcardQn{: of ihe Obﬁ@“IQDCﬁ ~’6’5‘®f‘0 <
Nuckus () Thas, 6° Ts e fmobabiliky Of fFrag
o olectseon al 0 Clvep dAfwckior: O qS ok ana P [ X=X} 1010}
.ch oo pucteus o ?nﬁ“‘?n?ﬂ ;

Tbr‘:‘?" Ol%ﬁmmz dorok =V e€enf 3he l‘ﬂiO\
e ﬁmf{ﬁsﬁ ) beet DD('d $he aﬂau\a:n Pcm& of e

\Novre Vumc.{:tmln‘
an fdal \Wove D‘Uncﬁ ©n )
P=ro .PT
Yhue dhe Pmc;fng}[&a of -r?.—\d? an cleatson

imu\‘{:onaou&fv at a offgdapee ¢ Q Tr Qca“?ven
lﬁlQQ&?DDI @rq) }Dg “qu)@ ?

| Aeefan e

Com e

0
Priog= r2ey prio9)




nloda \A)mreﬁ'inc}ﬁ%ng Po= S oshPlale & Fheq

Corn
“\SL)QP_Q;‘\r
:Fjv\ ap \&'0315?6-0(‘ ,Q:GJ; Mmtso . Lo, -CMPld'Q \(chy\?_
ﬁuhc.;?oo T& a '
— — <—L
BD.D (. \/m - RF\D( ) Ve ?\\[ET

- Rt

SRYNEY

=" wamdem‘f Ov e 3 Ci)
= &P")@m?cq\ &Y’\ope
=% (2 hag po sadfl pade
=5 93 Fas ome sadigl bede
=% 8a har kwo dodtatl Ped ek wzpecﬁim%,

2 4

A 2
~ ‘}. i
Pl a7 j
_4*( N 'Z( > — f
% & b %2 >
Kﬁ@oﬁ'{q‘ %\/ =
L N&CRQ - RClde[
- £ (8 o=th ior -7 S ag C}WE‘« atqr \}V teoole;
J =
g;mpe.& 20, 3 p, d oalfialg 3. ggﬁm\t‘ﬁ (

e &&qrsa % odbttals olaj:enol-s o e Cﬁu@a&um

Mombest Lecm . -
S— oahrya (s




- &>
=y Joot & oulsta) 4=0 =0, theme = only one

O':‘?QD tadcon -
| = Bn s-ombiale ane EphemPaally Kjrme fofeal

=}The &Fze Of e oot al Pncocases, ar 'n’aleo

?DCDTQQ gek .
B- oaksialg Ra : 'I\z
AT /"“/ 47

P . | P}‘ | ‘ I .

= FJoo1 p-oukptalg , =1, m n hove g Values
=l D' 1 +TThesie fome theseame 2 oufenta Hon<
LRy R alerg fhe 8-QuiE . |

—v p-ovislale hove chimb ~bell ahape

=% Each oshkifal congteir Of fuo (obeg
gﬂ’—]‘h?na&o_d B@ Podal plone . |
Ad- oxlglals |




pal': -
';QB;_\/SL. .
=\7'TT'®\ ~Ol- Ot:f[:?&q[g ,Q:&,m:-—i:—\roy R d
[u]
ome & ovfast aktons O\M/ ) O\f:t' e

%axef o) (=2 FHee
a , d

vcl,_\{sl ity R
=4 d- o=fRiale ave doukie domb- batl &hope
= the Oﬁll)?l:af& O\%) N € dil Q= ﬁ)ﬂ?eﬂ&:ed Clp@"ﬁ

-—

e oxiz Catal cabRdal)

= Yhe ooidfals d, ,dyz , olz% aze . oatem
BQ}W&E He Combesfan oxtr C!\(‘thO‘ﬁU@@-(
Ruoebum Numbesg 9 Tis &?\n?ﬁ“\”conce,'.h

Lo bHO o) &cﬁaod?njem &)c;ve QCVJ&I‘I%D

Forolves Kome Congfantg cotted Ouaniom
NumBesig. @uantom Numbeng dekostmPre the st\ad, _
&r‘a,f:tz. OvFantadion 4 &jg“?n _Dv e Clectonr Pn on
atoro. I_F’Q?"Q‘ e 4 Guantom {k(umE@E.

o :)@T}Ql Quantom  Rombey (0

X B‘Lcmuﬁ'::n‘ (o) oxbedal Auondom Arvm&f.n (2)

¥ bnognedte @uantum Kom hest Cory ¢

HEF Quontom Nombesr Q) &'_

fod Tn
o3 kotal) .




A Yatues

\] =" Tndha Ruanfum fk(‘umm Ly ' @ !
. On?%?p: P'J(?nc‘i‘)ﬁaf @u&nﬁJm M\omfaam OO Pmejmqqq {
. B&J Rokot Jo -Q\:tpfa?n 1be Dm‘?’%‘i’n Oﬁ' &Pzd:afqp |Pres .

&T%D?B‘?Cam‘a % h?nd’j)a‘ Quan A Mumbw C:O&czarm?nq_g
olect>on \n/can fake

@ e @) the
e Mt P afcdtJ (evel ] Qd bcd 1 b

e {
Vatues [h 2y Sk ole AP Ken g
‘22231 .Oﬁ olechowonE P Q. %‘*N—D

&hels « The fokal Nom .
‘E&BQN TR Ca(‘Cu(ot:Eac;l Uéfna the oamu/(a\ 9y X

; N | .2hell | Total no:of Lleckon® |
| ! K 9xtr =9

5 | 4 2yt R

3| M 3 ~8°% 18
;; h| N O or &t B2

: % T also AedeamritMeL ‘&f*,a. a\Pc{:\oLcdz c;l't‘&gar\(e OD’ an
- lelecbson ﬁ-nom dbe_ Nucleug .

=t Pefmuthol Quandom Nuornben (2)

Cﬁﬁa‘i’n L TBee @uantomn Numbesy esas Prkmoduced Ba
&Omme'zrb"?ou o explat fhe [FPe elswcfusie. O &pectal
| [fres

: zg‘?cah?i"?cgmet Pyrmuthal (@uantom umbhed Adeecnthed
=Nelated '%Q b=
\2! can Dave

ohoeed the &ﬁnpo— of #e oxthol R T

Ql‘xau[acﬁ Morﬁemm Dﬁ Be olecfsion
o D%Or)v—‘ '%G’_ humE@ﬂ O‘D Q(&?C‘f:‘*xong N

on exbtal T C&Qqq_n [}J the V’Cﬁ\mufof 9 (af¢l) .

|
|
|
|




f owbeial &&aPQ o of elect2orR }
‘ B 0 @Phq;;ﬁ’ eal . \
\ P Aumb heat 6 “
- A4 Aoauhle b bt f(C; \
3 o dum bert
5| bl b >

]

=% Nagneife Buaptom Numpest teo).

%G"Cfﬁtvf\f)o. nesre Buontorn Mumge%ﬂ woas Prizedoc ed
Feeman Q‘XLP(Q?D He KFF%-L’%% 05- &Paci«nqt [res

™ o Nﬁcncdne'iﬁs’a T’F'e_md Crooman eﬁﬁecH : y

%‘f’%rﬁﬁmm:- I\Daano_E?Q Buantum Mombeng ek O

deppesent Oofentalions O oulbflals T Space - Fod

@ Ca?\co‘”’ Value Of 1" 0> con foke Values ﬁ?—ﬂom ~4{ o

* 4 ?“Ccucm"j Fon® ‘O-e-) 0.0+ ~Nalue.,

A o OB os0en fatdng

) @) 3 —onbifaf | ‘
| [~lio.+1 | proubilal LR R~ )

ARty O Ol-—o‘:ng}{-od S(P P P

A\ o ApOYE er”, ;U;_},x
L ).
27“&3‘?0 @uan@m Numge‘:n () .

QF?D Quankore  Mumbest descsrhes the

ok‘h\ectﬁt%o DD Kp‘?m GD‘ e ofecixon ch:ug R ©ceon

OXR « WRese oRe $woo &Th(e df“meoﬁ)@o«:‘ CCOQKm?rS&
(02) Ari?e Clookestee . Henee S a ' can Yotre \aluex
—VQ tox) ')‘"/3_ :

b]




()

N

s, W

i B

ank & E&CQLK?D& D@ ciple L-
b sfabes ot “ao bwo efecdon T an Ao

tap l‘n\rb alt dhe "ﬁ;oum @uombm Numf:@t&ffd@ﬁ%‘f’ml".w
£UDD e‘QC.'E‘DDM F‘,D_N\Q_ Koma Valued Or P\?ﬁf?]}d(\,
Arfrecikhal § Maghette Buanton Mambesie $hen K10

@uoo&um Newnbea >t T CbtdWﬂ%[QOE-

Lltustsalion ¢
«‘SFmH N ﬁ_L_rp__ A ﬁiql‘ ho-Oﬁ ole ctonE
(3} o | <Yy
e | o o | < 2
9o T O %[ —
9 o (& | %
9 { — &l
b s ! €
9 [ o | *¥
5.8 ( o | -l
b5 | + | H/:l
N B R

qur\?ﬁf’QOﬁQQ
I+ ® Ured {o aleulala toe mraxfroum mo.oﬁ ol ec fswon

o a fven &hetl.
e@" K &bhedl X
i_ ,CS"'QN o2

M KJ")Q(‘\" '8




aThe folal no-of a\ectrwne Pme%ﬁﬂi T Qny ghell

?& ‘ZHUO!( do 3,—;3
& The f:m?nc'?f)le
Ohh-.& oo eleciston
t\r\Llﬂd\(g @u‘a}
e g B
FACC@UA?HEY a(o Hunol‘e stule oleckatenp [ 0?

any oxkrE TR Pot J’Socsg?ﬁla_ ool The ovelohle  owbbiak

Contat™r Oone e(eckOn each 4
“he D"’l’lf?’rﬁ Uj} of clecksons TR & ges OD
& Qne&ﬂag\re Oﬂﬁ?&atg {ﬂ(?- 'P'\r P'Y ’ P‘I- i:aKLg P(QCQ.

Kuch thatr Heme wo?ll he Mas®mum Nombest OFf
UDPd?’quo\ olecdaemng |

&Louo& ot ad b\ coan OCQLLTJ(H

It(u&&maﬁ'@n I~

N?§-Tl£ﬁm wS5TER op d e cbstonte C@nf‘i’c&)u’o’(a&e‘gn _
[€292® 3 pd car F)owp_ Caevena | oleckstonte atoha arnen kb
Rut the Coseck cmoﬁf?vuma%n acc«:mo(’i‘nﬁ to Humd®
e le T&. g 95 8 oBy afy

ﬁ”@mi771

ST lO:‘mCa i
O

9.8 "Pv« °R, My

(A [T] 1T (1]
g?’ci n“rﬂﬁ?ca NEQ_ ) —
%&mt}?mﬁ ) l‘)ofv«-'p‘?i\eo‘ oabedal Te o dfect

QPP(FCC!&%D 0‘6 {\I(_)f)d‘& Stale + o if-)q_ P)O[\'ﬁ h??l\ﬂld
&fate , electson Aaw . ST Frhurs Jle Pufgﬁ’m e

OCCu_fu.d (OU.D Qn@:,f%c%




_( ’3 ) )

¥ The elecimTa (m‘p‘.“cdu'atqﬁzoo of§ ¢ & Mo can e

Cg Cate) ey | A1 1

Ck)’]"{]/f(] 1
o s

Ao (h0)

Dugbae Pocodple:-
Peeordthy Jo Auﬁkau /_)"bl?pé??bfgi
ootom dha VasFous oskdlals To 7 oeR3 Of
?ncmmg?n(j ane=gy i
Fleclson Oceafy fhe

Qﬂa‘a:cafd v'?-msi‘ o dhem oceufmd
Qnem%cd , .
| 62 ovde sy of "?’P(l?na .J7> ob oshthals T8 T accoTo AN
casPEh éﬁ—nfvot@uﬁ srcilae . i

= Oublales oshe ocmrfl’ac:l I e ?nﬁ{qqgf’,y

it E [ eCioon

Dﬁl}:ﬁ{dk Oﬁ PSPt PN

fho oubmials of hRyhes

Oidem bb- $heter (N ) Values .
=% When $oocom) MHove 0‘31!3?{:0‘5. F)a\p:: $he

Same trh+d) Valee {he oOne o7t He [owsen Value

Ov N, p’ﬁ\ﬁ U})'ﬁ‘t’a\g{-.




R

5T ety | onbriats .
T o | 1 e
Y o) 9 Be
| 2 S.P
50| 8 93
\ 4 g‘g
2. A sal
K| O R H 8 )
E\?_C‘&Dtof)& entom $he sabtkale $hH= 'Uot(c:v:hr)j

Yhe &az:v_;mcq oD «p?uf‘ba U}s Dﬁ electwon |
P fhe ombilole -

R4 3¢ 2 2P RS P Lg g sd 24Py G LLeol<‘.7b
L be g My Lgel 2 SpL~Q.




,P‘QQ‘K"‘N&F)?Q E@B’D‘?ﬁ{qgﬁom OE@“D_Q_ Q[\Qmeofxi .

—
Mﬂm: ﬁ‘mm)“’— L lEotroNAQ CONFL ORATION ¢
Modmagen | ! AN S

] N
!"{O TLarn 2 A
8P ) e 1 —
Bq':rw_h"um & 1% 93>
BO‘ZMDD 2 1898%9p!
Ca=bop 6 l&ﬂsmgﬂ.;b =
NE>egen i |2 302 2p2
o¥eyqen ? la® se? 19}9“ .9_?.’.' o P,
Tlaofoe 9 2> 02> 2p 5
LMeso lo (S> se® D_J'pé
| SRt © (I (Are)e gs)
Nhs%nrs‘?wﬂ 5 (Me )82 2 ;
B Jonzezuen E! L) 3 8 p! }.
Rfpcon £ (Med8s®ap ™ |
' _?590635“703\@08 (T Cate) Be° %P% !
&J[P"‘tﬁf ' & Cne) 85°%3p*F ]
Ctﬂb‘?t e T (hCe) gtlg{)’S‘ %
Bargon e | (Ne) sa*apt
-'#ﬁm‘g“‘”‘“ i LPry) g |
talePuro 3o T |
— ey = (Pre) 325> d]
‘ Tanturo Qs (v ) doe 2oy 2
. r_\[’&nao[?um- PR (Ax) &2 843



Nk)ms: ' ATDE:_ F 5&6?&0 A1 C'DMUGWRMTDM '
chstorfom | 9 Cpy) ke ®aa? L
Mongenssel 25 (e ed®
Foon_ S, (A 84
Cobald % (v ) +e8® 2d T
| Mecwel og Cay) &> ad §
Coppest | 99 || (At ke® 849 R
Lohe %o o )3 od

,L’E‘Q chseorte  (on Fﬁ:ﬂummﬁ% 5 C)"F)' Soroe CE)DE $—
Qe Loy ’
Qe¥rig] 1s* ac* ap® ac® ep

4 .

To Y9y

et rigy 180 98” 5p° as ap”.

(/%zla e e gfes Pr Hionse Grddals «
TF)o_ﬁie_\a%'annetra?Qs 0-5 ANoTou § om[;ﬁ\;g(g OE

&?rcKKe electstong, cﬂQ]xzrxJ on Hhe Nalue Oﬁ' Ps\@mq‘fpla.

Quondom Numbest * n 'E’t 7.3 ?no\ejﬂno!er){: Q;b- the Volue of

oxFratbal O vaniom Neombesr €.

T Mwéi- electon atom , $he ene>q 4 oﬁ- Oﬁ‘ll_)ol"LOl(E
hove fhe Rome Values of Nof dfwgmmg: Vaolues of Vol
Thus Foit \aluea of \n' g \t' detemnwo= the

eneqy O on ovbelal.




,Q?Wg-um& Oﬁtﬁ?ia‘& r‘;\r'?na %;*&—lﬁ -f}"?nd[ﬂca @

, Quarium Humbe st ‘N N?D'q hove C\?ﬁﬁeﬁtan& Qnez-tca‘?o.g.

- Fos o pavdiacos Motn -Lneqy Jevel , $he outslal
Lb\r‘:’ F\?ﬂf')o.ﬁl Value OD’ O-I‘c:’muﬂ'n{ &\uan{om N‘um\ge%r

\L' ‘-)cus h‘t’ﬂﬁeﬁ\ Qﬁe‘i’hcdr-d « In cj»anth Qhe'aﬁi’o_& oﬁ
oothttals halonging 40 {he Kome Mafp eNeqy [entef
, "OOUDUD He ondey S« (> Azf :

%Q Omfft'icl‘ EO\F?D(? (C)UD?—%'T (h+¢) VQCUG ")Cl'& rD'—Q@T
VQLM@&?@

Q-ﬁz’:ncae.a Howeve ﬁ‘cﬁ" Oéﬁtb?ifm\e coboge Ntd)
Bte e%cﬂ ,i\i'n o:xE‘f'l-q( f-)o,\ri'nca (oot Value Oﬁ'\n’
[SREE Ql‘)mﬁ«:a.j.
Ho=t arop(e

‘ﬁ\@f’“ﬁ Lovel ﬁo:ﬂ H 8 osthiial 2 sd O%(‘L‘?gaf-

has

he =30+l = Lyo =4
50{""‘"‘”“’2 =D+ =5

y €0« B P Q
AA hmtﬂl')zbt Qna'atata Fap &g oodstdal.

--_Jf,LgF & 384 Oab?fﬁtr.
.La}) =% Lkt =T 7 Hq‘me We congidedt u.)f)‘c’eb One Lax
b

cafaca Fs{i’oc%"fsle Buapmfom Numb ey
o, lb@ua 'LfP> a2d.

QDQW&[OU«S £ (echstonta Cooﬁf’%u‘aqg%p b
F—V )
Rerme Oﬁ ﬂ)o_ e,\emenf:& L\ci\rp_ Q'led:ﬁ*orﬁh

Cmnv?cdumx‘stzjb ﬂ'ﬂi d‘?ﬁﬁem (SC?(OHE[? ‘anm u)‘n% DL

Q__nQ%tCt\ [)T\CDCQCQU:\'?UL cﬂmcd {qu CJE {EO Pm(?_dfct .
g ge O ﬁm emenfr alxw "i’mfou&qnfs ona]
gcauk =&

8d =% &+32 =5

oﬁ -iumga QQ




vaoaumg'g(DD

pmedroioo‘ ﬂac{mdl AC@G‘ E(f’f‘!‘am‘
I‘mml C\Dﬂﬁ\ %ULUVQL-(_DQ Ooﬂﬁlcq UB(QDL( |

| ¥ T= L}Eeﬁo\ o Knpowd theia -E&%\h(‘ eloctsiorRe

floetston Cmﬁ 8&%@{:@0

J;cwa‘
|

Mo:

ralad™ 502

co | [ArTadlse? | Devied®as'

ACJ | Tk ] qd YA | [ kel 8 g |
P E [t bd "5e ™ Livl4d'® i
Ay | .C)(ef(af”' 6d7 4e2 f&]ﬂ sd - 68| I
- E Forl 48" e” Favlad ag |

i
|

L kI ud® 5%




.

\__L—"h’d: - &“1 \No.\ A \
> —~ep
£ 2 PIRINC TBE 3

The powedic  classification of Jhe Eloments .

TE 1 A Dwpottont Conksibuon  Fowass
dhe Bovelephons 0F  chamisimy. from Hmg ko Hme
Vosiouk  AERmPE hone boan hoole fo @anrge all Knoun
cloments Un Syskumatic rmanng.

Tha Vasgous Abempe Tnclucle Prouk S
ijo«%ﬁozis, Soboeoirgs' s bwaids, newlord 8 A0 of

foctards , Lothas mayasc's Abovie Volume cuwwe and

mercloleef s pesfodic Table.

wordalend's  posindie Jaw ard periodic Table:
According o mendaloaf 3 perfedic Low

Physical ard Chomical propotties of elomonts axe

pestodlte Punctlon of dhdy Akomic weight.

He fwmanged e elomany o Tnoraasty

ol 0f fhuly Promic welht Jn fom of Hble
Lnown ab Mendalef |9 perfodic kable. Sy the
Elraonts Sntp goup (uaetial - Column) ind pesiedtc
(hodzoml  Aows)

The POsE mundlaleef  Aulelopmont hoe
S, brought out a humbn OF defects rd ﬂm@ﬁé

| AN
s J
I——
~ A — | IR SR,




N0 2

A T

S ;{wmx 03 mong quu) pm\w.cf Fhak
Pmpg,dzu oz clmonts awe vaell  Qplaiined béf’
ntomic. Numbot Aather fhap Promic useighty.

Modwn, _pousdic kaw:

5
5
anko  foun  rmain )\ﬁ-}wﬂé

5 cloctzonee  Conffgwatisn.

Pysioal nd chamical propesies Of |
domonts oo pouiedic funilen of dheh atomec

ke meWwo&m

10F randalfS  porfoclic  fable

lorg Powmn of pevicdic Table:

x Tn len\y fosm of puiolic koble eﬁ‘m’f‘b
{xa}j_ Puoumed Ao the Mmaﬁxy ovdon  OF atomic
| numbey  (65) Jncseasing ok - eloments . '5

% Thiy koble 13 also called Gohwd
| Plodic  Jable an & Acflecks e Bohs'S
f:dﬂi&f{-‘fmﬁbo 03 elamgnt ko Foh Eypes Bazed on

e

i

¥ T D Lo from mmb!aim’amb&
by exindtng . Joog polstic amt Dosspduing
of 4o Fransieien eluwonts Lo Qhosk  pedtd.
%%QPQ),@D(L j:abiﬂ-"{:}jbloh\hdﬁd ;

$ block  elemonts .
pbtockefmwzbf

TS TR RS AT W T L AR S




Q>
rod
7
J,
| ’F block
) olomonts
IH)/& ,F" 9\7 ' 0 Z
O{{ 8'P d - \\"D}
L .o and )
_f M

. % Eloronts
zonkal
. x mm .
ero o P@jbzajho’%m%d
CM@&; w:zh e WE&; -
_@‘Qmen o Wmm jﬂgal - |
P e e -
- CoTERIPONS
| ko ruunm "
" 0
of

-~

e mg L
| 18!: (}&b‘;
znd als 21
F Pilled
| 5™ ,
: - | Elomonty
LIS P :
5h HSI o &%—m—- io
| st B - 2l Q HP (HEM
I 17 bz'“d,ll:rp : J\iiu |
" p —m :ﬂﬂ
i ne, »d : : f
R I | (
g \g ;;“f
232
-Xe
% C&
L ~-Rn
plota.
Posg
odf




Qo

LONGe FROM OF PERTODIC TABLE

Block Elomrts. ¢ P Block Elomory —
4 ue thurzb&) 200, elimarts
A < (Reprerantobive B Vi
| A | '
4_ ”H’l (@r Bﬂ%t@ EJ&U’V&QME \ '”H'\VH,VH VIH "\}”R 2'
A wontitien elomonts) Jm L6 16|17y
1o | BQ ‘ L6 7 IS 9 ilo
I e 1B} B! VB VB! VIB Vg >;\B HB —B—lf N O _E | hE
r;'%%)q?an b6 .93 9 louwial ||| )
_Kgclég &%&3 an | &5 &e|grr\&g &q |3 {32 (33 3y 35 36
e iy o el e | N O Zni 6o O B ISt | g | e
3# 3% | 39 | Lo |4l A& |43 i hs | A81 M9 | B0 | B B’ | B | By |
RbiSs Y | 26| nbmo|Te l Pgled|Ip | 8 | 8&h  Te | | | xe
55 B | K7 |78 |73 [ (15 —/b T ~9]rq 8| & |&a |83 | 8y | or|eh
1C8 B lla | HP qa W [P [0S [ 15! ! po H9 | T1 PbIB| Po | bt | p
8T | & 89 |1y 106’106 -
Py | | Pc | ko | Ha | ynh.

£ block Flements (Tonay i:éamswaen Elomorts)

Lartharides | e | B9 bo | b1 | 62| 63 65! 65 46 | 67 bgéﬂmi'ui
m‘df‘i-> ce | _p}Y__NjJ_pm SmiEV |Gd| Thb ! (DS‘ HD Ev T yb l—U 1

—————— _*.7,_.‘

° © 9o | q) ! 9& 93194 10K (9b | QT | qg Q9 | 100 [0} 10Q | 103 |
e L LTh | pol 0| NpL pol Am| 0w | b | ch | 8 e tod rop| U

'




callod  Ghoups:
x ﬂcumﬂ‘;g o 2uppc » Elamants Sib one 'Q” elactoms
2o Valence Shll ase ) (B) Aikalt matals ard @8 aweg(im
mwmwmm.wﬂ called &
¥ In Jwoup la(llm,m(wg),|5(v9),lbcvlﬂ),l'1(\1|lﬂ)

S valuarce Shell (P) Tray ane coltectively called £
block elermints

¥ $ and P block elomant are Pepresontative
cloronts .

% Eluants Lo prEoluyg, ate called Jontranies
(1f block cloments and ACgq boLg ae called petingdd

03

K Trey are aﬂa(‘ﬁw)%y callod Trnei FzansiEion
Elorants -
moils of )DDS_? fsoo_of peuodic  able .

% T Sy Bobad On Promic numbot (hich
o furdemental  poparty  0F elumentz . X
kK TIn i kble eificafien olimonts A2
basad O valene skl elackzonic MTﬂMoﬁ@D and
hnce Sk s mose  coszect.
F noble goses udiih Cor £2Uod \fafm&

I~ Zd
§¢ ) ’ ; AL ra
ﬂk‘)ﬁ%ﬂ ConfTguwation 2 pPlacd at ey ”j-%&u




NO: &

\

i

T Popoesents a fogic complerion OF each posfod .
% Noble gages act as bridge beboan highly

Floctonsgative. halogens and Elactroposibive plkall metals,
% Tn A5 foble of block olavants e placad
botxngen & ond P block clormants.

% Dk explains Qunilaseities and gmoﬂaﬂjgh oF
mpmﬁm of olonts In tums OF oladmenic

Con iUt - |

£ Tn i Foble elomanty of buo Sub-guoup B
plocad  gepasadallf - T clissimilon  eloments oo not Goms.
ﬁo%ﬁmﬂ&mtom 3 @y o undesesiand , Aemombor
ord  PpToclies.

SmpI s
*
*

The pofitien 0% hydiogen B noe clear.

TE  fails accomedatr the Janthantdes and
jf) .

Tha

0

Fo
rain body of pofodic fable.
Treluslen Jandharum ord Aok aﬂmj
S Smrdfurd and  Yebrniwo S Cgnoup (il 8) I ek
FusEifiod.
£ The palolic hmble oloss nek Qeflect dhe ©YACE
Sapsbutien of clttsons  omeng ol the oloments

2.2 daz&‘fﬁcoﬁbo of lewp op the Radic OF <mu3\

elocktonte Cond %waﬁﬂ’_’_’_ )

Eloonty  hone bear clasgified ©n buic of

o > ° s and o . F

Hudh  elickronic Configwatien Jnko &, P |
_ block  olumentA .

o ————




No.\ = 8

-

s =)
€ 1. S - plock Elorants : ‘D

wiittic as ng' and ng” gwoups (1A and & (11R)

|

e.}b 8\\1.013._9..0 %ﬂﬂrﬁq&bﬁ

£ Bkl and alkaline eaup mkals axe callod
8 block  elamants.
¥ Thyy ase mutallle and highly elactmopesifive
%TtW/Q&DVMO‘JMISDQnﬂ%
m‘”"”‘”"mjm?ﬂgﬂogmom

® Hﬂmmﬂbﬂ%?,umitﬁnc}ﬁc?bﬂock@ﬂmwﬁ

=
£ S dhe valence Shald Cmﬁguaiﬁen Conbﬂ‘

| Grooup & C11R)

GerouP A C1R)
Al motalr | plkald casth
Motals.

Mo-gs' | pe.---gs>
a.-.. 98" mg. --- 85>
K---- 48! Q---- WS
Pb---- B8 S5---- BT
c&---- bs Ba-.- bs*

- py--- 18! Ra - - - 18>

[2: D- Block  element

ﬁ

£ The Genwal eloctsonie  congigusalion 910
p-block elomants Vs fwo (ngtp'+ons >np®)

e N ‘e) img ‘.2@ (8) MM MA"A

S)\\




No: &
£ T haie hiyh volue Of Dbnigatien enugy.
R Ty avw higfr’\lly PeocEINe .
¥ Elockronic (onfigusiatien of P block elomantr
D 8?\[11!7 bolexo .

1 (IR [ 1Y cwé) 19 th)'ﬂ“lb CVIB) |15 CVIlR) | (8 €VINIR) |
ns2npS | nsppd | n>pp® | n8nph P8EnpP | NSXppb
B C N 0 P no
pl 8L P 8 | d ps
Gt Geo Ads Se by k¥
T IS) Sb Te. D e
| T Pb | oV3 po | p¥ L
| D baock  Elemantti-

% The Grnoal eleetronic (enfiguwalion of o black

damerka  pg Cn-1d 70 2

R Grooup (2k012) @ Collectiely called 5 bolck
clemants - R ) _ )

% The Elocksonlc (onfigwration of FitsE Jow
FsanSEion Elmins & gaven  below.

| Elomentz. | Symbol | Bremic . o | Eloctvonic onfiGusation

| geardium | 8c & CAringted! |

il 28 Chvd usled® |

\oraclittm v 23 Chs) e ad @ {

chhomium | ¥ an Cev] hstadh J

magantie | mn 85 CpyJ neled® J
| Toon. | BB 826 CrrJuedadé

cabelb Co &t Cav) nsdad 7 .

NEckal N 48 - Coyihed3d8




1

No. Cr \

& oy 9 Qe

&l oppoe | ce | 29 Cps) W' 3 =Y
Zibe | Zp | 80 Cav) 132 8d'®

Thoe ase foon Foangiien Sales chatacdwiabee) by
fillig o3 ad, bd. Bd and bd eobials

GroouP8 |3 |4 [B |6 | 7|89 |0l |2

135 g0ean| e |15 |V | or | mn|re | o [t} |cu | 20

9™ getis| Y | 7 | Wb {mo | e [Ro [ph | pd | B9 | o

5 soeiir] Ja | W [1a |w | R |08 |25 | pE | A0 | B |
F-block  Elomonts

5T | BR[| B[ 6o | bl [balba|by|bs|6b6T] 686 Fo| T
Jo | co [Py | Nd | P [Em|Eu|Gd | Th (DY [HO | By | Tro (Vb | Ll
2 [Qo | [Q2|92|QH |95 |96 |97 | 98|99 |loo | IO {02 f o3
poe|gh [pa | O [NPIPO|Am| Cm | BK{Cs [ EQ [T | hed {NO| L

Lapthanides
xR Elomonts  usHh  atomic numbot CLQET to“‘*rb Shak,
@ chonchriied By the Fling of Wi Jue] e Called
larthanides (L)
* The Valuonce Shill eleckzonie Confiqustation OF
bopthanides. may be Sopessatisf o
h‘f’o-_”-' dad‘&d b&

Aekink
& E’-""Wd% foor (PCgq t0kTloa ") s callad Pekinicles
¥ The Valence Shall oloc Esnic contiousiation of )

& L - L& R
o periniols  FREOM, bd %8 ,‘




-_
nNo: 1D ‘

Coude 0f postivdiciby: ]
& Elount & b &milos. propwdits occus ok

mogubor Sntonels o posdodic  fable. Such elumants fall o

Same  \JoekTeal  coloumn .

1©) The Same Group.

¥ The Rucwtunce ©f Suntlay pmpwﬁ’uﬂdﬂmﬂnﬁ

ot Tagulos. Sngwhials oo they axe cwargsd o Incoedtlng

o, of Promic Numbor 23 called paselediiby.

[
Gooupl Gaoup |- Gaoup 18
Ho1e% P--8s’npb Ho - 187
... 2g! A---- 3B Ne- - -- 88gpb
N - 83 Bo. --hhP Pr- - -- 3s%gph
K-...n8' ... 5IEF K- - -- HSQ;_HPE
\ Xe. -.- bR LP
(D:g .56%3* -8 6p% Rp---- b3%pb.

% Elomantd  ghaaing  pasledicity of propothis hane e
Saro- \Jolenc  ghatl  eloctmonic. Configustation - Thus 4he Ccaise
Of moseowst oloments uiiith Sirilax  propodties Sp poelodie
Fable . Theze Drifotvals o 9,8.8,12.18 and 39 .

* These nurebosed (ootespends fo Nuobeses of @ﬁoﬂwﬂﬁg:
b Cach pwtiod
PERTEITC PROPEFITES:

o Plopotties  such as  atomic ard Tonte Sadius,
Tonedabin - enstqy , elockwon a’j"Fan:H , elacesen Nagq!:""i\ﬁt:j
ekc...., Which Shows G NoRakion acposs a Pexiod @4

wall ay & growp asm called Pesdodic Dhoporbiys .




B

;g‘v’f'y,@.g_ﬁk_:uﬁic Radius ; g
£TE O dhe dirance bbuxer the Cnkre of
s and  ©ocken cloud of oubetmotE Shal.
Tk dsperds on Swlotaf Ffacker Auch as
muletpliciey  ©f bond
CoNelani bondflﬁ ©kc. -
T B Arudind  undoe AR Jﬁouownj hooclir 2.

1) Covolent= wadius
'l'-) kol mocliud
U Vordest wolly todius .

1) tNalank Radius :

# covalaint Podlus of an proro 3 equad to
rf%% Sokstuclost  didonc Patwen kwo Sdantial Foms
Jiined &n Covalond  Bord.

Eoample

KThe F-F bond Jengsty |-44A .. The Covalank
Todius ©f P=l.41/a =072
Fos o Hoteronuclsast olfatbomic molecle,

The &gl bord Jangth s namely dho Aum 0F ovalent

\
>

Fod .
c=F bond  fongth =1.19f
(ovalont  Radius OF ¢ = 017
.. Covalont Qadius Of £ =].Hq -0T7
= .78
N 0 .-5



NO . 1&

Wc Padiu :

TE U BHflned as one half 0f dfskance
pbwsen e Akt of metal So etallic dosed o
paket Cuyskal Aaftic .
\}oﬂumwsrad,uu

Vardw walls Radfus 0 dlefined as ena hald-.
03 disranc WWMMO¥MOWM
Txlated  atoms-

TDMQ(RQM:

Tonte Rodws B Lofined oy JdBonc beswmn
Ahe nucloast of Jep and potnk Lﬁotowmch—ﬁm nuclaaus |
Thas odelhlion oMwt +he ofection Cloud of Lon. Tnfveionic
dbrorce b um 0f Tonie Tafuu of Gatfen ang anien |

o}

AnLSD

>

A= 5Ty (o

po:anolkc \sasuaben Of Aromic and Qonde adius:

To Wvﬂi .
Aronic. and Qonfe Padius decrgease foom Jeft

ko sight acwoss @ potted Of noonaf oloments .

[

Eloments of | .

RS R L M H A L L N
(ovalont Jdadlh | ).93] 90| 0.8 07T {075 0,78 0.72
:TOF‘??C Badil o.bol 0.3 | 0.80 | 0:15 0.0 | 0.09 | 6.07

AC™)  [am|ae)| 68) |G U5 (+6) | G+%)




No. (13 B
;85”’”*% poriod , Elactomna ot Qolded fo Aama Wan:&nq%
(me wrile funclost chostge Dnanases by L

¥ Thi> Drcsease fn nuclease chotge s esponsible
(s dhe PHaction  of elodtzop  kouoskls ke rusclous -
. GovalanE and Tonic vodi Jdecmaze When we NNVES
Lrorn JofE o AR9At So potied .

£ The Blkall motols hoNe Sostgess Size ond
holsgens haile SncalloskE STz

% Tn cose 6f d block eolumant e AIALETONA
olockwon  Qoes £O pPenudiSrrate Shal. (n-D

- decsease Sn Size I» enly Fo Sroald

exent  alorg Q poseLod .

r To Guoup:
# On m,O\LGj doon e fjﬁwpwhﬂmic'
ard Tonle adits Tnesense S Promic Nurebt.

WC?AF)G{EWP /\i No 24 b C8
tOOVaf,an md&-‘-& 18 [+&3 | GH 2.08 9.6 .36
f[roo.02 Shalts 2 3 3 5 | 6

vakmn.uasz. mol  dowon  a Goup oloctsons @
addadﬁonﬂo&unnhunﬂveﬂﬁfuemunbu(@#ahﬂﬂ

T Ora0ses.
3 Tha No. of Shall InCrease ) 2
GO . pindc Sz A0 2pCarane €10 AN,



NO 5 Y.

T cue 6Ff bleck elomenbs . the Secord ard w
Tond  Aow pganstEtion  eloments hovle NIy Sama
atomfc ard Tonic Tadus .

covadent Rodius  of Teans £en Elomords ¢ B)

Se |l |V |ex|mn| Pe |[Co | N | Cu | zn

tetiiy] 1-92 [ 128 I1=t7 | 1=tT | 117 | 16 | ji (AT | 1.28 i
y |28 | Nb [mo|TC | RV | DR p9 | ed

real b e |1-89| = ey |15 | e | (.3h] 1 |

ro |14 | Ta | w [£2] o8 [F¥ | PE | RO | H]

b-éﬁ Loy | (2] 1-80f188] 186 | 1:26] 1.29 | L:3H ] lhn

Sug. Fo Lanthanide CenkETaceTen on ,Tha P&
Jandhanide  cloments hone Swalles 877Ze.

TorSatien Enevgy. (Tonisatbion poential ).
£ Tonfsation Enogy o the ensgy Sesurad FO
Momove FThe MOoSE Jnggn% bound elactoon fzom an;f.ao!aizzd
Jages Us Atona. :
Mt Enagy —> it 4e”

j £ The $SosE Tont8&abien enotly Ly enesgy
Toqubed  Fo wemove the fi58E @Q@Lb'ﬁonmﬂ ConNels
ot ) e o] 20niatTen Ouwgy b enegy TRqusd
Yo Poraie Hhe cotond  elackzon ard  ConvetE ¢ Mt o ™)

tenc

T, L 22<Ts
__._-——-—-—‘>

Preseasing 0TS

\ptsadie OF Tontdetien 2oty So_petied;
- T Ganwial j}gm.goiﬁjﬁo enmﬂgj .LnC‘KQa/&M

=3

L..-,m-c--sr,v -




\No.\\b— \

an~” - - ‘WB;
%‘0 This J8 S (o, 3

-

® Successive TrCsnsng 30 Nudomt ctmme.
X fecgase Ip atomilc Sz
¥ Tn any potiod  alkall muatals bone  Jow
Tordsatfon  enotgds  wiile halegens bone N9h Qoiged

@1@% :

\ Elormants S lee|plcec | N|jO |F Ne.
\ AEOMLC OO qa |4l |6 |7 & |2 (0
\ TE K. 520 | Feo | Boo | (083 |/403 | 1814 | (08! Q08¢

% The hghot Tonfsation enotgy of Bo & due E0
m«pﬂﬁﬁw Plled &8 oobleal. )

% Paraoval of cleckson Pxre $ad 23 evbial I
43 Teulk  and henca TSatien enotgy of Ao b KBigho
4fan Bowon -

x The Toisalen Fustgy Bawme maximum F0T
poble  gare which hay Ifabls ohetgonic ConLTguralticon

ns>np © .
& Tre Wigh Value of Donwbion enwtgy of

NeEDOgRD > otosibulad) ko balf Rllled - Con LYwation,
& Thow O SIPRE TnGuase b TongSUEeo
cavgis of tsangfation Clomonks when use-move oM

gooup - 3 0 FuouP (4. o )
r £ TE U Hue IO SMQldLuﬁ of anna Cn-L)d

A\ e,
S > gll@tﬁOn.- oo
Agb—

Q

»



™o 16

-

‘IMD\LQ— fsom. bop £0 bottom Gu,oup

hotoaan  the  hucleus  and ol oloctwon Jdacsese dhwwfore

| pontRakion enwrgy Hacrease.
| ie) J.Onp&lﬂrren .Emﬂrgcu c;QQCdmmC\/)L’-“ W

\Vosiatien™ OF %m&mo £ngs9y_ do o Gupup:

¥ Tonl Sakien Enmfgg e Cwoases C 1) whan waa

¥ The atomic &ize InCseasl and aktvackien

Gusupa. | Duiatien Grooyp & | DonLatien
AL a0 Be 899
Na nab mg 737
S niq ca c%0
P LR 8T CHY
c8 3Tb Ba 503

¥ ITn cate D block plomonts PonfSatien Cnesegfss
of 3 ransiEfon Smees Olmants ase higho. Hran (S5 and g™

tsang o0 Roties lomants -
x T I due fo pocw &hfglch‘};j of 4f osbiiaf

fackoss  affocking  Qonidafion enexgy
1) akonmte 8izo-

In TonLlakion ij (Rugon + &ize of akorn TnCreasestfy

outer eleCeson 28 Avooy oo Fhe nclews
Bromle Stz — C PrCxeade )

Tonf 8aki8H ©NHGY . ) Caecmase).

£ The .LCU{}(’, K 7o of akomice &zo e &Tnibz)\

e




[wefise |
an” e
& 5y pucloast chooige: N
§ 2 The fosee OF attactien buteen the
moelows  and oudwimoests eloctyon Jocsease watth InCreate
% nucleast chavge Jhus dhe Gueater Fhe Nucheost choge
dhe Jmctw; G» enwgy Nusced FO pull out an oleckwon
Lyom  obom. '

* Hine Doiabion  envtgy Tncuease worth

ATDW 3o Nuclowt chostge
e i) nuobet of Eloctwon o Tonot Shellsl

% The loxge dhe numbor: of olectron n
‘ﬁ}\nﬂx grotls fhe Smallor he Doncs8ation ©nvigy .,

£ dhe @ockronS dp Donere Qhall At @Al
Somean  (ow) Shielol botwaaen dha aucleast and electzons

9]

I oudtrhpse Shatl . TREY U3 Known ab &menfnje,ﬂfgce

o5 &r&‘ioidfj»j offoct.

£ T hostgost no Of eloctons dn Donet
Sl Guatnr ARe Sesming ©ffeckt . Hena  Tonisatfon
Enpgy  decmaide Clow).




FLECTRON PFFINITY) -
B S Ehct:'mn aHMf-by B also known as  Elockmon

ofn emifalpy. i )
/ £ T > defuned A Enotgy Palessed when an
oloctson B> added o valance ghall 0o an

atorn fo foorp @ Nefakie Ton. 7
1y fi53E oloceson at-f iy CER) |

><C9)+@.——>><+Enw%. i
% Piwsr  cloteon adfinity CEAD 1> €
fo Ahe prOmsd 03 OO X ?_um.md
) Saord electmn oY CE H&i)

& D b Egy podired fo add an electon
Fo e Ok mgaﬁ'\’uﬂ gaseous fen. N

K Cg)te + Ewgy —>X
£pddiEien OF eloctmon FO nagakive Top Leads
o cloctmesfatic Aepuluslen s tha paocesd Aaqudes Ny
ard hne EAQ 2y an endothotmic poocess:
Pcksss adfecting elockron adfinity
‘b&?m 0 abom:

® Tp Swall atom, The eleckmons o Skwongly

deﬂl&“’qm%mmmdﬂmmwgw
hald widh auclous e fose oloctron afftnley clocsease
as Size of atom
e, Sz of atom-T (Incwease)

Eloctgon a%ﬁ’nﬂy — |, Colocwease)

o |
uo-themec
b




:g}’!"l') nacdear chootge :
¥ Electzon  adfinity doperds on nucloast
Chastge of atom. hf_%_m_ +he  hucloase chastge . Mo
Akosng I abbmacHse boomn he nulloat and  ®utos
lackson. Hanca  @lecksop a,}ﬁnﬂar ANCEeas? worth
4o nudaase chaxtge..
3DEQ5LC£“60nfo, Configustadion Of atom:
¥ Ak with  Apabla electvonie (onfig
hone Mo mﬁﬁ"% Fo 9alh olactwon . Thowg foxe Afoms
wth  ComplEl g5l and holf filled electwon.
ConPTIustalion  hole. hecoely  Zaso oloctoon G:f-f-"fnfty.
* slons ke (B, M9, W) ekc.-- hane zo E.A

*&mxlwf% nNobde. gades hone Foro elockson

ojuﬁ?n?t_y.
vastation of clackson aifintty So poeiod
* @nma\fj}vj foero b R0 LAt G Paadod
The ize of atoro decsease and affeckive Nuclawsy
anctease . Hence  elockson a:ﬂ—ﬁnft\‘f Dncsease whan wal
move Fsom LdE Fo ALt dn Poiiod The alkaline
matals b2 fouwd \Values and halogons hone high Valua
of olockson  AEENIELS - @) Elactson a,}‘i’nﬂ:tjkjl\)
vaatiop of oluctson adfinity Jb G
* Op movfng dowr @ Guoup , §ize Of atow
S, Inuasg dus Fo SoCiease Sh no.0f ghalls Hin SlETODy

aﬂwww&af




NO: 80

ELEcTRON NEGATINITY:
*%Ehcba'onﬂgab‘?\/'?t‘y b :,tmcﬂmc‘j, of atom £O
Pt The Should @Me@x@onmwfb&%io

S to pottal Tode crosacey e BB Bend
Gl e moge SEwonger dfan o PriL (ovalonts Bond . The
ertta Bond enwrgy B
A=Cpctual Bord enotgy)- Cenwsy Lo (0o Covalont ko)
gpaubiy 8uggestnd dtat loovs  Cowmlenk kbord enocgy
2y caloulabion as  Gmemebsial tean OF Covalont  Rond S,
of p-b ard B-B_molocules. '
T oo, Cowlink -8 =\ ECR-PI—EC6-B)
A =CActual pord enotgy) <) ECA.p)-E(B-B)
®Pauliny Rulated A wHb  clockvonegatifiiy
Alffetanca C Hp—Kp) Botwasn Fhe bondedf atoms a4
g — X = 0 1017V H
A B praazotd b Kk Jmol !

+_




| no- | 2 )

( 74 il ' L5
:g"y'ii)rmdﬁm S Scale -

s Mullikon 8 Scale > Rased &0 Tonflatiocn
Enstgy and electyon affinity of ap atom.

K Recosclihg mulliken Flocksongptiiizy 0F otom
T owtage of Penisation ena&rgg c2.E)and clactsen
o443ty value CE)

Elockzonagotiisy = —Ti-E—)
Dalaflen Bobnan mullikon cmd. pouling 8 Valuas:

% MullSkon measwtod D and £ Volusd b
elockson Volb. mmmagw,ﬂw@@(dﬂn )
Pcwh{vjs values .+ D T o:dfammmzumcﬁ 2o kegmol !

T eN/male = 9642 KTmot

| olactronagatiity = THE S
ax g xq6 48 SHO

# Acowting fo allied Pochow ., Flactzonsgativi
& attsackiNe  foste  equsid by nuckase on Valen 60
/ P:—‘EZ'K e = Chastye on enclectton

——m

72 || 7= cownlent Rodius.
= effectiie Nudaast Chmge.

#The. | Values oy be Convesetaot o clockrprugatiVvity
8 values uungl Y= 0749 +0:859 %

I

2,
AN,




—— No: &2.
r_ * ’rFuL a&absormgae:f\r.tg vabm Calawatas) wling Ao

Abote equation  show close agmeemant wiib  Pauling 8 and
nulllken s muthod.

Roctas  affeeting mcmomqaﬁ\ﬁty_‘f

D Size Of fhe oo
* Tn a&mu atom, wﬂﬁm&mmwr’%’

iy Aron Jastge  atoms
oIV Chaofge 5 -
i) Effoetive  nudendt ) PZSOW

Fo effoctiNe nucleast Chostge |
X & ¥ |
o Elo_ctmnngaé\ﬁtg Mcsease worh @effeckive |
Nucloast chasxge. .
i) Jonfsation onegy and eledon affinuby:

R Euctuomga,b:\f’\:j dAopends &0 Volues of m&:&:%
Cnegy oncl  electzon aﬂ?muy atoms with high  Tonisation
feusrgy and elocson aﬁ:m@ also hane high voluws ©f eﬂQCtaonﬂM,

Rl ) Tybus of Hylaiisatfeo:

£ Blochongafity Dnecase @i-ho 8-Chosactey
04 hybsd cobirad  Incxease.

| JosZakien 0f ElockeronigabViEy Oy Pevdind

R 60 mowing fsoro Jupk bo Right Xn Potled e
_8°m of e atom decwase ard  ERfockive nudeawc,h@ege

Treweail .

fHonce , The Qﬂq&mﬂ‘?\ﬁtﬂ TrCroase when woe
|mu—Patm Lk to BIght Un  posiod.




EAEEE

P x n pocodic bl halogens boilo raximu e
Valug Of electsonagotiiiy. %
Elornonts Rlee [ |lc | n|lo | p |
l.o|t1.s|80 |&s |30|35 | 4o

Eloctnonegaiky.

ROD MoUNg pon A Group Sizad atom

Incgease - Hunw  RloctmonshtiNigy olicsmsesf When we

Mol oloen a group-
Grioup h L& e | k[ | c
0| 09| 08 |og| 07 |

TTRGonAL. RELATIONSHIP.

Bekinetien ¢

oa:m Two  elemontg Showeng  &¥milaseitios o
Properties  ane callsd Sagonal elatienshSp Cowd Liagena
neighboust .

w 8imoselles in propesetfos ALY bobrnoan, tHha
ko clamants of ool pomy @ knaon @3 olfagonal
Q_QM?OQSH;,D»

) # Siageral RAERPSHP Ty 4t Posaroblang ©F
Propotties  of olaments 0% 8™ posied with ctiagonalty
OPPORL  Mmembest Ayihg & 97 petiod.

F T Up Wh.

™ poied K. B, B C
R T R
\M ‘(SC

\‘mj

\ 3'54 PQJ&OC}’ na Y/

»




No: &4

— TR T S —ard e e s

Both fhe Elements 0F €ach cliagenal fosr Shdfest Sligniticanty
Sn roany From e OHuSt Mmembeord OF fhest won Sub

Froup Bub ,,ﬁ%,ghﬂpnmajpﬁ.onmd &nullmcby uor—f?;*fﬁp_eﬂﬂmnn:tx
sTsualed Llagenally CpposiRe Fo Thm.

oF & factuss.
1. poladZsatien 0F Lpns
- ﬂﬂwmmgab‘?v‘?ty.

). polastisatien oF Jens.

| pof (7') TnCxease.
| RO mong ceon Gooup e chorze en aatioo
Serain  ame but Aize o) Drcweasl
Rl rw\wy aaa;m%,ﬂ}.abfa ’Iﬁe&&ube#ec&
pactaly eatil @ach oz ard A Jeoof Sinclasky < prgesties
of &membwsts of dirgenal owvos Obger\vad.
| 8. ElocbmonsgatWiLy:
: *  Elactmongativity Dncuease foom Jefs o Apht
po,wxf’ and decwease along 9p.

Be b puose eloctronggative fhan ko

Bo >kt
5 1.0
MG shightly loss daotaomga,b.w. 4har o

BRa > Mmg.
g &

* The Two Femenfs oF Hlagoml podsy I e\ud.g,aeﬂmaq

- cbngotvﬂﬁdabsagthcanbeempﬂamo{@h@aZJC%

| * Oh moxﬁu\j Fsorn MefE j:oj_;_%b I peaaoq’ ai:&za.
| docmanses .~ POSTEINE chomge Oh cafieh DPrlmease | Pcf@u-ﬁ{j

F

|

if -
{

o e o T



(aYo e =
e A and o9 b_Q_u’)j glug»ﬂlbfy Ap8A, e&cﬁ.ﬁon@@ﬂ; \Lg_d

ghan Bo boe almogs Same Valuo elaceronggaliViky.
“IJMJ« hane pany  Simelast propotties )
‘Hence Ny Show dagonal RafationShup wrih

cach Othef.

il Effoctive  nxwcloast Chaige -

* W D Pul po e Sh‘iﬂcﬂ,a%y offect Of the
Trnosf elockmon  8h e olesf ~elockwon Tk the Valancap.
efectmon 032 attractve pull froro the nocleus.
XThe decdeaso Ip aftrackENg fxom Aocluco he
nuclous chasege s dicreased  huclrast Chatge s calhd
affoctive pucleast charge (%)

7 = Aromee Nubey of element.
Srielding (ov) Scsmning effock 0f Tonot Shell elacknons
e valonee Shell  elecksop: )

£ D a mudbielctmon atom the Valinca - Sheld
Cloctron av abtwacked byhe nudens ord alio ab he
Sama iz Agpolled by elactzon Present bebrodzy
nuclons ard Valerca Shotl  €cESON -

(Te) Drnef Shat elackwon:

)j )
\[@ﬂﬁ‘ﬂ@ _JJOA




No. 26

X Thur +he Valena &hetl eleckosn Sxpestianc sz
Artraction (o) putt teoxoels  the nudous

o

Defane

* Tha Jn attnetive fose exwwind By dha
nclons @ velonte Shall elockssn  wanich b Obvioualy . olue
jo fhe pmetance of elattmont clying botwan —the nuclows ewef
alonco. Shatt elocEmone X3 callod Shieloling effect (e51
Scwfxﬁ effect

Facttos  affecking <the mgnfbuolﬁ. of S%Qolﬁ@ Cffeet.

ONo . oF Tonest Shall  elactson (08D Tonor Shelk.
@. Types 0F tuiiral- dcuplod by e lecksons.

Do . of Tonot natl Slockson Cord Toner Sholl .

4 Ip Qa Grooup the No.0F Trnor Shalf € o) T onwy
Sholl  elocksons Tregoase d hane Fhe ghfo_ﬂ_df}ﬁ offort
also Tncxease.

Elomorts| Eloctsonic no.0f Aoctmons | oo 0 olose OF
Th ConfSqustai®n | dp Donop Snell | Donof Sold s
°> Sholl Q.p@gg;‘
h et 2 \ LT
na &,8,\ Q48 =
iy & &=10 o C‘i\)
2.8.6:) QHtE+ R =18 Q AN
™ | 9.8,18 8 A+ BT18+8 = 8L ) \! )
CS 4,8,18,18.8,) |+ 18+3+&88=5Y| B trmm%
: l

(® Types_of osbiial ocagsied by the olocksens;
s An eloctoen Jb an §-0rbikaf of Jiven Shall
Penekzaks  Ahe fucleast mose Aksongly fhak BT F
pD-ewbirals OFf Same Shell.

"




[vefag |

2P : - ~ep
& &S memlsn Pom_g_s-f’ oLQmeg y c.,_;

&
N > NP >nd >0F

value 03 p @ Same
s \Valua off=0,1,8.3—> T.ncfmming Ao

8 —elotksen arnd Mmose h2ghly boond ovth Ahe nudeus
that p-cloctwon and Pxd - due ko i Juetert
Pontwkion  Powsl pf g_wd:zron Lt Scrwouns the ruuc o s
Mos< @5’*@&&?% thap  p-elockuon anrd Aoop
Acmaaring  Pousey opgmemﬁvj -
ng >np > pd 70t
matallfe & oo meellle choaetwr Of element
x metallic charactnr - Bloctto PORIETVE -
a0 mttallfe Chotacksy - eloctm nagative
Makolle chostacte?

6 0|0

# TF O defing as ib sandency ko Soss 6ne
oF mose eleckson ko form QA catien . |




No: 8

—

s

In Froup: .:.
porisalion  enwtgy Adeare  hence . masaliie

Chastacley InCERES - Th goup Tk 2 ConSitmed by the Pk
oxiolot OFf efc..- OF goosf hetoma mege and mezebane

as we pooad oM top 0 boHor Lo 8’660)2.
PgOs - PS0z 50208 819 0g

2o NQ&OS y 5
Hdbﬂf@ VQW,P}LD;I:?{JLC pasic -
Croth Add Base)
Tn postind

DonL8ation onetgy Tncwease - HIrc martjib?c
Chastaclvsy olocseate. Th postiool Ze 2a Confivmad by oxides .

NQ&D ”750 74’&03 870& P&Og 803 Cﬂglog

ciclte MOSE SnOBL
baso ofe  Jadsd
Non  matallie chatador of elument.

NeFTAEOD
| ®TE B deflned as fanslincy £0 PeoPE One OF mame
oloctson Fo Foeo an @nion .

M —sm
Greotf +ha fandeny fo i s gueatsy non
‘mutallie  chastactty > gseadey oleckzon  affinity.
To Geoup |
# Elocsgon A3ty decsase (L)
Hena, mon mutallie cheacdsf 4D

Th pexiod . ) .
+ Electson BP?M@ Dnemoase (1)

Hinte, Non matllic  Chootcy )

M = L



\ /

' w0 Q2 o 6 - 2
Y o cnic. Configusation OF & =I5 &S ap 38 3Pj%3
o)
‘a‘gx‘/____——/

'07’— ""JB

e 8, 1.5

<’ Mt (8 : )
_— (=)

”

H

T

2

D
=

D

=)
|
¥)

| < o
<)

P

=]
_.‘.D
g

how £0 Calculate effectie nudad? chastge

= Gledate o ©ffactive nucleas Chastge eoqpestontad

by e HS oloctoon Gp Pokadkium  akom,

Solutisn:

)



NO - 20

Fosmala_t—
}Z’ = Z-—o—l )
© =19 -—[o.'%x no . of cloctzons So Shatd ) +DC5-009< .
Fofal 100.0f elatpon® b
Sonwpr &hatd)

—19 — 0. 85 X8 +1.00 X0]
=19 —16.8

z* 220

Jaxfabion OFf Sexealm offoct Sn perfodic kablo.
¥ The magnied © OF &cwesiry effect @0
Tresease fn Swma SDucklon 80 procedding _ngtop

o

bottom OF a Geooup and fgom L4 o Aight b ,

Eloment ofGaswd | )f | Na | K b | 8
value 6= | 3 | ! 12 |37 |55
vadue of ot |1 | 82 | 680 | 3480 52.8 |

Eomants of peied | 12 (B B e v o E k\m

R T

T,

value 0Pz 3 |4 |56 71890

valug of o= | (F (A 3'9§3-75"8-l js-us—fa.&fq.ls
Jastadion of Effcctiye chﬂa_al;f_w}e N7 pojjbdic tabls -
T pstind |

Foom Lot bos’fﬁj% QACEAR a;g;joqp +tha Abomé-
numbses 7o) ruclest chmge ) TnCuease by eng ek €ach
naok elamang ard next elament has mose \elency Sectron
LS effeSve cqual 0 0.85 and L The  effective nucloasy
chage Incseased by |-0.35" = 0.bi5) Fooro embey o

rRmbf ]
“ta E-N.C 0Ff €ach atom LB Jocadler by ©.&5 tham |

~+hen p-mﬁoué_“atom.' | o i J y




Kaloge) <apn
& poarmple | 153
’E@ammm opord pofed. (M iBGel Bl | |0 |O | P Np_\

EPpoceive Nouclaof .
chafge 1 | 195|2.6 (38|39 |HEc|F.a 585

%&LP Iﬂ:>;—L:||8_O/ NQZQ.&O[K:@v&@I%’:Q’&D)v
CS‘;@-&D;P’D‘?—@-%-

& biock elomontes. p block ofoments .

Dpcseell
A ( offective Nucloost
@Qrmfm Sama . CW)

HPPJfCﬁt?Q_DL
155,852 2p°, af 390 nf giaulation of Fffective

DAs =19~ b.85x00 OF oloctrons anCn-) Theshell+

1 (100 HJokal 100.Of olot50n 4D ‘I‘rfwfghﬂllj

19 - [(0.85x8)+(100 XI5 ]
L =88
cﬁ) ‘S )%&/apb/ 88 /‘pr" ?O; ‘MO da de) Lélg_EIl’D
* 0L ckson” !
A z¥ay =19 L1.00 xtobal 1o LY ool olictmonsT A

2,

Y,




No: 38

=19 —Ig
= |

Epfecene  nucleast chaxge of od < E.N.C OF 1Y

Root30D
TnkatﬂnacﬂeQMn,&imﬁ%wmm
nuclost APan 48 eleckmd 10 At additioml electzon

potfeorn 0 enkex L& D ad ookl
M) 4 osbial 2 flllod befose ad 0sbiEels. i
@ & elotkzons AL Somoved  bedee & eloctBons L0

dha ponuzesien 0F od smadiiien cloants Jnto @tions .

Llocksonie (enffguntiorifn = 1= o apt 85 b a3 s
P> a8 opP o apb. 2o

The Roason ©F 4 clockson pmfest 0 WO\L@/WBQ’

elockrons explainac a&f@.z*m

® fuczalie Jonisabion porential

CR <2< Ts) Can explatnes EN.C C effective

Nucleast Chastge)

® promic ord Jonic zodiud | (S and P-block olomonts )
JofE o 09kt doceaie wirib Drcsease T Cblzomfc
Neobes? aan be explatned by eﬁecﬁmumw.ﬂﬁm
o e ppplication DF asfeck Necloast Chasige.

ppplication of Elockson AFILEY ; |

D vordoncy  pf olonents £0  Avop anBD:

toodonty  of clomonts ro accepk e
footy AR anten  « ThCgeasd while e decparie
affialty values oo top kO boEEom ft”o?mgbffﬁcﬁ fancloncy




‘No.\ 29 j‘

3
|
P

= S Mock  elements -~ p-block  efomants . D
>S}>Cmm
b
docs0ag0 .
@@ﬁm‘@f’@m 0 elimonts . -

R D an elomnk 1o Jaseows Stalt m(g)gm
gne clatson and 35 o) o (Mg - Tha elament
Mgy I8 L o be acking @ oidLserg Agent .

Meg)+e > Q)
Va]io_nc\xj Jowest Valerty
Skatn0) Statr |
KTt he olamants which Pave AP
clockson APETRILY Values ase Skworgy OX ofiaing Pents-

RIp Gapup electzon Afintby eCsease .

KD postied  eloCerdn pSTALY QpCoeole.

* Halogens howe nasgmuwm Volue of cloctron AH Ty

Tws A OXicliang powaey OF halogens sk

F>d >B¥ >T

D 18 ownﬂ as fandan®y £o accepk 0ne
Lov) mose clamenkS 1o fot® @n  anieh -

e o — ‘ fa
(S M) +ho —>D . >
(ZON ! (o)



- 4
_oo: Qn .

op metallic  chawder (1)
Electson A_y;i;ini&j &)
® pdofve  srability and Poriviey OF elomenks.

1) The Tonissien potenthl Tncsase dn Pilodbomige
MOEL  ensstgy B Aequiied ko Aemoie Which mMaan &:abii’ly
of elomont. rcacase. :
N To Tontmen potintial docsase 2o Gusup
ecaue €nest9y minfmum s AeGailed  £OSmove.
T©) Smbilty of olaents gotz e docsnse.

Henta, T.p— N Conemeasa)

Stadility alsc Tnem@io .

Mulltden _jappo EloctmonaqafSiviHos:

D Indfoits 4hak an atoo Wil be highly
Slactsongpbivity ¢ Tb swleases much ensrgy (bequse TS [
S>3y Cunve 1 Stuep) ar Je aCquines electzon densiE,
anorihosy atoo WL be fozs elotkmonegebiNe  because Jde&
Custve 23 fogs Skeep %lﬁwhﬂo Combined WHb ~the moTR
elortsonegative ofom . It clees hok Cotk as muth ety
Cliobling Jks own enstgy Cone. B moleule ef CLP wtld
S DE ad C,c?"‘i;&lam S wxll b2 moze srable tep @
hﬂpg—wt?caﬂ nonpofasy CIF roloude .
fm&’,ﬁ £, @ ond ~8Ld>ﬁtuj;fﬁ Y =1,
W2 knouo ok dhe Gnpigy E,OF dhe QySm wiil be AbE
6 e — C3 | oF Hhe sk 1onLZasieD eneigy - Mkeult
fosq =_|, fhe epOM)Y will bo e PYatiue™! oF o elactzen

Qg?”i%ﬂ' -(—-‘.\-E\[:‘Eﬂ ﬂD{(‘*‘\)‘%‘BC’*‘\"):H 2 ®
— =Ry :E__} :o{C—l')'f'P.C—'\) —> @

s



, No. 36‘
QaZ—

"a: b N@'B‘

(S 8 e . ' : . D,

7 SEJEEQCE;\Q:? B A Psorn E§. & 3°|m ..\)‘
TE =By =8L

Ahich yfolds o aghe mulliken eloctmonsgativity. The
muﬁf’?k‘l” —Jaffe Lo finien Meia&mmglb‘?u"stg fﬁb’
\sdens hybstlzasrons Involies he Compukabion OF
\abinca. - Qkate SontzatSon mfgzd Sosons Nalence -&pate
clocston - afffnitios by adfiaing fesihe PrmeEeD

()

CUWNGY Loy tha Grovursl State. e \alence Spate LW
onegy and elactmon affinity are not e exp@i’mﬁfvtzﬂt/
Ob8otveed  values bt Ahose calculafosf fbsthe @b AP
s Valonee Spafe a3z e @d’ks Jp a mofecde.
% IRvalont - oo bonds Ahaoagh £w00 equldia-

fen& (Sp, o5 ctgeml s hyboils - The approprinte Loniza-
_fieh enotgy hexefose A8 hos Ak ©F Groud Skatr
porglfiuso i o5, bub ap Quorge OF fhote Onougtes
necensasey €0 Demove  electzons forn tha poomote |
\elonco Sfoate.

(as'apl 1858 C2Ep) ard | P sShplog)

one of e Samengtha of the mulltken —Jaffe
appooach. 3 Aot (14 Capab of tmeading ha
clactmonegati ity 0F putfally chosiged otoms. we Shoulef
Nek Eogect an atom e hes dosk electnon sy O
bone 4Re @me  elockmonggabiViky at Q Stmalos{ oLom
APt 3 not hd &ueh a oS ,ﬂw-gwﬁﬁ%
S, Opetta] €O hod en to S Awmainly oiaw:%qL Y
OONOEL LEghEly, (oovesedely @8 ap a0 IHYT T 00




R

_Noi-86

— S

=~

o o S ey T

Pastblol nogative  Chasge. Jks attmetion for mow
electzon oQQnﬁtg moee tﬁ%ﬂﬂ ‘ (,mwf,&aﬂ_d , Q% anh atom
m@dﬂ:f by ettl 0j5 Fo,. A& Jes attxocefon for more
olotimon clensiEy wll  docsenao .

x=dE/jg = a+bd
| P ard Sucord Row Anomalies -
D toany ways he ek ker elimine’ SiHfex

Pt rm———

wh4h dhe halogens b 8hastes the bendency
o fovm a —| exidation Shrte.

E ™ C,onbmﬁf- o) +ha P’ESD’EDD LD\\IC)’) WAk
£

ool STre e hydiiele 3on
£ po halide

A
i

- anamaleus beuie of Jes 8
[ weally Joge .Dx L dotge dhan anyo
| bone ootepE Toolicdle. -

| 700 B dotge end VFY

o P o = @Cmnq *‘H’Lﬂ. 'hglno{ O'F'
polosdmble Sk - wstainly ootk mard PReetlsy baa?cilyj

™ — ren1Oh T 0f de Y. il

D~ Arwough g ~OF dedmmning SE L

. R
B |




-~y

o

€ T oelﬂmmiﬁ of 4he Setond wow afie AT ong ﬂ(,\'%
fyorn Fhevf heayiesp lorgenots . ]
® NP B anomalour dhe alkall motals acd
akc;fP 2p €2) o e mose clotdy FO alurmint teo

Fron &0 dhe oty alkeling .eastth:

PLluosing I much mose wattie dhan Cl By Coy
Dy 48 s B2 qmacSue dban dES Congensts.

FThe mofs electmnsative g Smallesk elumonl
0F each Lfamily U he the OML h 4o RoCond Aowas .

Q1%h A 5 0 4HaO
9 naoH i N NosKhp
)P Cog ——————>355 04COg.
R The dostge ploastlrable -hydatiote foo whick
(an bond mose - &kwongly by a Covalent bordl the
enGuro  Covpound dn e Moik Skoble.

)
I\

<,
gAQ\\-—_ﬁ ——— 1 @‘

(9]



i

)




9

2 l‘\bkﬁtmlaabmclaﬁﬁufwnt-
denmaabandqﬁ;m&wnam how e
majoc doutes o ogaus  Compounds ey 2 wged. as
Jobo @il obo . rgh Syrikde ogenic i dr e
Produdibn. oy fundreds ey weld  ogoni &bﬂh@w‘“‘
Sobuts 5 Syathelic yubber | 2xplosie ond.  Plaslic . |




uwmmm%%WmMMJWWM@Wm
blaingd. fom nfival - dockre>
Plagtic , dougé s Wit
- Nomendative dy ogonic il

Te i dylin d vemiy o Grpned
ohdh it s obfaned - Tk

| dopans om e S b

E— c%mm uviney »
weod ) and. ocglit o (\ngg) WEEE —

O Ccudvence

As dFe number & organls Gompounds
OYWWﬁMM.DYgWW'M

'%M%ﬁaéﬂmm mgﬂ'ﬁoc[cﬁ WIL%“”“L‘%/ B




\‘\*—%

“‘m}gogmincomfmndb autes and it Jb  Called

nomenrclaluee -

Syl Pl + Pk and St The ot Jells 6 ho
Cq%mdlanm&mj’n%ﬁznmﬁndmﬁcandmdﬁﬁ oeer all

m%%m,%&%xm&www
quops Pt ohy, tRe molewle and HRe Peolyix Specifuss e

A chomial nome oy dhae fuds i ARe tupae |

Jochion. b - : o offer dubsients on fRe
| dojfﬁﬂ%umﬁmmlgmxfs other

mas, Chai

Pyl Faxenk Sulix
¥ v L
Wheee axe tRe Mo Inméj Nﬁni g s
Substituodts and b T s, 0t
fundtishal quoups ! He main Chain Presert; ¢

Alkares or ovahin o Seturaled. _hydotarbms -
%Q‘C&Cnm{)o'undbt&cqmaﬂ“ﬂdmgﬁn
,__(,UJ}}L @ﬂ.ﬂmﬂr %@(m}-\lﬂ« CnH:z_n{-y_ - There Cuumb e




—
Chavacdtpeded Eﬁ .LnJ(uH Caxborn asms o each  offier IRk _\

.-w
g

ouﬂh
gl bonds oy - <

Sttt fomula | Gmmen name lupAC name |
I CH,, Methane Methane l
2. Hg€ ~ CHy Effane Fhane |
- H,C - Chy = CHy Propane Propane ]
| M- o, - o, —CHy n- bifane Butsne
3 CH, - Z;CHB Teo b, 2~ Metfyl Propane .[

Alkenes o Qleftw or tnnalutated %oﬁm(h‘d:mb :
‘ The  geneval mofeculay dovmada o an alkene
“&)CnHﬂn . Thee CUWAL AR Cﬁnmitméai %"fﬁz

Hﬂ;ermg d o Gubon- Carbun, dxmbi& bondl (= c. )

The 1uPAC hame ob  dexued bom  allearer

by eplaig e Sufx " ane” by




Shudival %o\mdn Common RAMe WPAC nome
.| CH,=CH, Edhylene | Ethene
0| CHycH=CH Propylene Propene
5. CHy~ Ch,-CH = CHy |,qu - pulere
\ k. CH3=CH=QH-CH3 QJ'BLJﬂiE[LP_ 2, - pdfene
-c = |
5. b 5\43 * Teobulilene 2 - Medfy| Profens. .
The General  mutecilar Lormule e@rm%mw

C H, - T Gmpunds ove davadeised by e prtnce o
o Grbon - Gobe Juple  bond (-czc) - The hames & 2
wm%m&mmm@mﬁ name  lkane
Cordaining e dome number g Grbon aloms by “eploong T2

g ‘ane” by Ty
|

!
e

—






| a

Shudioal ‘6om1ula Common Name [UPAC hame

——

H=czc -H Acelidere E‘“%Jne,
CW,-C=C -W Melkylocefi len RUPE’.“B,__,
CHym O =€~ Chy Piimethylacats lere 2 - Biline
Chy CH,=C=CH Eiflacelylere. | 1~ Baffre

Shaggld - chale. alkyt groups ate formed &y

| e el & o Jormia hybwgn dim b e St -

Cwm.mqmmbﬁ wcataﬂmﬁﬂﬁg Suflix
"ae” by " Bamples awe
C“L, - Metfhane C.Hz)- ME}W%‘

Ug-CHy = Bthane  clly o -ov G Fihyl

Te b equolly  pronble f W@QWY

| d brondhed alkgl qroups by Cmouly R dntomat fydrgen

—_—




ajﬁ“b%m M-%Q‘(aﬁ?ﬂv“ﬁ@f& am'ﬂfmj()oilug
e - Carbon  allyl groups  and Jour  possible. oty - tarkon

S

[

- - CH -CH-
Ch - CH, - Clig Ci- CH,— Ry and. 5 |
Bl K CHy
| . - Mty Loty
Cisopvopy!)
Chy CH, ~CH - CH, CH O -CH-CH — and. CH -CH ~CH-
I
CH,
Rulsine n- Ryl
t - Methylpropy
(sec-budyl) |
i g cH,
CHy = CH - CH, CH, - CH-CH_~ C”s‘f”
CH,
2 - Met 2 - Met .
Metfiyl Propane Methyt propy) hogs i
(150 butane) C 150 bt ) iRy
( Jext - baby)
Bronched - chafi alkyl  Quoups  Can be  yafematifally

M@Y wpae  wmendaduce . Jor hibEvial  easons




1 &me [
. e Afe  Aimpler [DYUIHJLEd« - Chaiiy alkyl  Jroy B
S also Luue

non - :
| ég.’:fﬁmdhc, ov  Common fuuneb

Ayt grope Gofainiyy  duble bands
) CH1=CH - W ‘

Iy CH,, = CH == Allgl

kg hol
The  general AP ‘
-g qule o iyl halides b R-X

L o b ag g b Sl falger

; (F\CLq B"'ﬂ') -mpﬂ
‘ e 31am£cL [33 &ﬁrmciuﬂﬁa HRe Prekin
£ dRe name & the \

/W (chisvo , bromo sodo 7 Huro)
Dot akeane .




Fornula. (ommon  hame |opAC. Name
CHy - CL Methyl Chivede chlovomethane
CH, -CH, - BY Fihyl bromide Bromothane
CHg—C}l?_-CHq_- By n- P\ofgl bronude I= menpm-[:mzp_
Mg~ = Teo- Propy! fodicde 2 - ndoprofone
I —
CH, ~Ch,— CH, -CH, -cL n- byl chlovide | - chioyobalane
CHy " 'CH i - Sec- byt bronude 2 - bromobulane
By L
CH’-”F,CHQCH"—CL Teo byl Chiovide (- chlsvo 2-mefRyl
CHg Profane
iy
CHy -C -~ T Jor - byt andiele 2 - undo -2- methy |
ic Propase
CHy - cH-d \(J;ua\L Chlovide ¢ hveethene
Ch, - =Gy -l Ayt Siide | 3-chbor-1- propon

. PR




AQ |; E I- L
The Jom  aleohsls z |
b aprlxﬁd £ alt ‘\
o’tgaric&mpmmh

Jﬂpgmodzrmb
o, on Open-

obfiined Jading
by o o o i b
o alitwls axe forther

chain
N |
 fgon byt 376
o ) alcohsts
[lu&%l!wd omD - + di-, ﬁ" L‘HJME Yd'mﬁ
arcordin

o the numbker
4 by grops ol Ty oy O

- ————EEETNECUCE



—

Fomudn Common  hame [UPRC name
CH,~OH Methyi aleohol MeRansl
CH, - CH, — ol Fify! aleohol 2ARanst’
Chg - CH, ~Ch -~ OH n- Propyl alcofwol | - Propanol
CHS’?? - Chy Ts0 - Propy! alcohwol 9 - profanot
OH
CHy=CH, ~CH, ~CH, ~0H | - butyl alcohal 2 - buifanol
Clo~CHy = SH-CHs | e Ly aJeohol 9 - batang
oK
CH@.‘(‘:H ~CH, —OH Teo hﬂg\ aleohol l—mEfﬁj\.’l-i-P)’UFln.Cl
CHy | ,
CHg,
CHg -¢ - oM tevt - f;LdHI aleshol | 2 - medfyt -2 - Propanol
i
Chy
CH&'CH -CHI.. or Auljt Cllf,t)"wl 9 - PTDPOILE -1-ol .




Alcohols  thuch oot B - oH gvoups R
malecle  axe  Called Aﬂwﬂo‘mﬁ alcohots -

Shrudival. dprmula Common Mame tupac name

Ch, - ok
\ Bihyene glyoot , 2- Ethanedin]

CH, ~OR
T olishals
Mechols @hith Goitan Theee  -oft groups  Jer
Nincbale o @led ihydus  oleshots |

Shudiool formula Gommon. Rame upAC Name
CH, ~oH
Ci - o Gilyexol 43237 frofane
cily, -oll ‘ - Jual
- EfRers -

An Lifeys  Jb a &bbfhnm MRt hay wo mgamjo

gmurs honded %o Re Same 05%}3‘3“ Cﬂfmb., R-O-. R. The

| °

e




= _T i
e —————————————
‘ .

orqunic grop may bo aly ov eyl Wen e grops dlided
Ao axe e ot 5 Ry e Jemed a5
dlached 35 AR oxggen dlom \

k
3 Re oxygen ‘

Siple. Bifers - When <the gvoups

axe dj.bg@(eni ? Qiﬁi’éj aXe
o Sysfem olRers Qe Contidexed 3o

Joymed op mixed e -

Tn (OP
Lo alkoxy derivaliizb o hydnwGarbont - -
B * |
jupac name
‘g Shwudural. Jomala (ommon. Iname |
| Surple £ifers |
5 : Methorymethane

CH, -0 - Cly Dimethy( eiffex | K

CH, - CH, ~0- Ch,- Uiy Dimetfyl offey | Ethoxetfane
Mixed. £thers

CHy~ 0 -CH,-Chy L:fﬁyl metfy ethey | MestRoyedhane

CH,~ 0 -CH, ~CH, - CH, Methy! o~ Propgl ether I - mefRo Propane

CHa-O“CEH”CHQ - Too Propyl metiylthey 2ok Profine,
3




—

Aldehydes

Adehydes  and belires ate o anorfart:

Cluses o Giponds  Grlaing e Grbongt G147 7
ldthydes e - ¢ - Goep b Diked ﬁmwagwm

. Fuddm)%m o dik ‘lﬂd]wgu‘b .AM_Q}UddLb e mrfe&ﬂﬁﬂ. L‘y

*i'ﬁp, %EMLTQL %QYTTULID- R'CHO
:IUPHC o (mw‘t!cm ae,  oblamed

A\ 4

by placiy e Joinalie'd ahane il "o

¢ - n
i

Shudiral fomuls. | Gommon  name |
IUPAC Lame |
H-CHo
Formaldshyyle thanal
CH, - CHo A,(dbldzktjcle, N:u nal.
E
Ch, —CH, ~CHO propJonaldehude,
‘ | Pyupanal
CH, -cH, —CH, ~Cio Bkmjnﬂjdﬁlﬂdé | Hanad
el = (H —CHO -
3
Iy Tso B:Il'ﬂr‘ic ald.gjﬂolg 2-(\4,@,'\%1 P U)""‘""i
y
|
||




0
Groups Thee Gmpounds 0 QFQ&’ME%% geneval
Jormuda.. R-c- R
I(I)
\etpres a® named Eﬂ mfhﬁﬁﬁ fre, Jominal”2”
& {he Covresponding done name ol “one”
Strwdioat  fomulo (ooman. name Tupre name.
Acelone
Ch, —C-CHq
’ - DimetRl)  fetone Pr '.:J'_‘LB
Ch,- CH, ~C~ CH
Hy~ CH, E '3 E«fﬁw Metfy | Ketone 5 o
i
Chy-Ct ~C-cH,-Chy | Dizfiyl hetone 3~ Retanone.




™

CaYLoxgmﬂ_ addb *
e aw opusiled by Afe goneral formula R-cooy

IUPHC I’Iﬂmﬁ- e.fb Cba:u'ZCL Lﬂ Wiﬂﬂjﬂ "H')LP/ T

o cunds @2
*fﬁaalkunznmnzwfnﬂu“oicaud#'m ik '

%“Y%RBY classiled. afo  monO - and. di - Ca‘rbox«))d&qm .

u&’ t{;

Shudival fpmude, | Common name i
Monoarboryhit. asids
H -CooH Fomc acd s o2
CH, - CooH et adid S
CH,~CH, ~Cook Propinic. astd. Pipansfc! o
CHy~ CH, - CH,- Cooft Buric  acd bianofe acit
Dicarboxylic. agids
- oxaliy s Effanedivie agd
CooH
A Moloric agd | Proponediefe aud
™ coo
Ch-Coof St acid Bitanediic aud
C HyCoOH




b a Ao devivaliies b ammonin Ju ki

b doms how bem oot Ly alleyl groups -
Ty owe cfpratid b PnaY socondeg ok iy anee
ascoundlig ot . o or Thee  hydnogen i, anmsi
nolecals ot been eplaced by allgh greps

! . :
R-1T- H R-N-H R-N-R
ﬁ* o o
CHy- - H Chy N~ H Chyr NP
le'ﬁ&'.ﬂffﬂﬂz DumeRylamune | Trimeiyl nmune \
(pimaty anine) (Somdny amie) | (Feidiry On)
5! g
H’I\T‘H {R"Niﬂx
|
Ao R
qeaEpLl




’Ef[&rfy Anmunes
o
CHy~ N Temelfyl amune 0%, - dimtfgiomsd
oM t petiiane
>
¢y~ N pify diety arine| (NN - dimetiarss
s | | 'H?lﬂ deﬂZ‘ﬁd ? | D)
S, ks

Nifio Compounds -
Tere  Gopounds a¥e epuasented by Hhe gensral
formula R0, tUPAC  nuumeb X2 obloined. by adding e Peekix

‘e 45 R alkone .

Shrwdioral. fsrmala Commen [ TUPAC. name
1. cH ~No, .
a, NirometRane
2. Gty - (o, - No, IIO].-I |ﬁ‘ I‘
5. CHy ~CH, - CHy ™ No ;
i S T T |- Nilwopwopans
, CHy - CH - CH, :
11 ) 2= TIJ}LDPTUPO-HE-

NGq
Y




e

j ;

e ote oyl Gwup b dached B M- dlom - B Gllad E

cttached,  JB
by amin  on 0 cllgl 8 o

o Ahcee
idropn alim fin B B G Sl AT

alk;jl groups A allached 4B “iﬁ‘”?fm
_ dtocked B

:Q’z\dfhwa e, - When Jour allgyl FrUfS e

gl B & oled PO S B

Shudlioral. Jprmalo Cammon. Name Topec name
Ll CH- NH, ijﬁﬁl. aming aminsmesthane.
2 CHy-CH,- Ni, Wiﬁ‘ aming anunnesthange
5| CH, ~CH~ CH- b, n- Propy! Qmune | - aruSPYSFane.
_CH-CH iy ¢ ol gl o
b, CHE) CI“ C 9 %0 Pﬂ’ﬁjl amung, Z,m?m
NHS
1| Chg-Ni -CHg DimeRy! amine | (-methylomiw) methone

d ' . .
2.| Chy- Cl{l— NH - u’l{ CH3 D,LB“E{-p amine CN- g&ﬁﬂmenn) 2hane

%, CHg-NH'CHZ—CHg E\%ﬂlmzﬂﬁﬂlamﬁze. (N—maﬂﬁlmﬁm)%m




The PmOfJIaﬂ% Ab ézf’.z\rc'lkﬁa B[j Lttoralion, > Washed
Suceessively with  weder 4 olechol and  effer and. dnled i,

1fe  éfsam e\Lar-'Tﬂed:rL(L’ éﬂll&*ég.ltdlwzﬁakf& s @
Croible ond  gnlled ol o)l dersmpesition 3 Gmplele
jﬂmm&mefmﬁuhcmbla odh 4Re  yeridue oh

A



e

Sibier has  cfained Conzih:tlb(mziah:b-']’l{anw{zudnrwaf@hx
d e aid b Aen CGloudded brom e w4 e

Siluer  obfnined o b

Calaulalion -
Wight. o fhe Siluer dalt = 39
\,\Iughb %%m%§=ag
el Suiex
\a/(‘j d nmmj;éﬂwrmmnd% . g o Sy
palte %ﬂm Salk
«L
Iog 9 d mefall Subtex = Vo8 o —
108X % & e sgueled mﬁghb & e &duer
(08
ot o fe oud- | ‘
Eqinnlert ws)  Epalad wslfil ob SIS
ot - Fuialet wofi & AT

Fyubtalerd. wesghts o Hydrogen -

)




a
a

. Q L] - m . .
ECVILV ULPJﬂ‘IL% - —E')CIOS —log I = 2= 5 o8~ o]

& aud

Ml wgigft] gl wight < besicly

t% W _(ixfb@—[OT)XN~
- c8

Problem ‘-

[, oT5qg o Suier Ik ¢ o dibasic aqad @S

ik when o sidie b oomn g & il Srlder vos Lok

P

Coloate.  motecubay  upight & AR aud..

\K&Jﬂ\ut of ey dak = 01659 G-

NNE%HP& &&MEY Jﬂ%i ;0.q533
@ wsdwe

f.m)’ m:ﬁht % &MYS(’H)E S ed f:\a

wold.  Jeave

. 0T X (0%

0~ 463

= |TT.058 A

23,




adpsit el ' Balt
! ' bt of Saluer

a

rﬂ;ufb Jds ‘qu‘““

— |08 +1
adert d. = ITT-05

Lqp ght ) e aud

" - Lu&g =To .06

i o fee o
Mofecubay uwﬂ
- Jo.05 X2

= JHo- |

Caldimuzfg; 1 Crucble msésig%
. g a
2y W;Bll deb;i

Salt F nujﬁ’.ﬂllﬂ'f ’
rr.?.oa t& élet

ole. ©-

M

=0 -365‘9_3
! ‘ °|,d; 1% q&;h!.z‘r Lenzoai&

= O-ITQ.OCCI
Weight & A3

e Slier dalk = logg & g

ke

TF'-E U—‘ﬂﬁwadd w z 0.3651 X {08
0-172




Tis B eqivalel weld b dibier Ba

Bob2L
. 036 X o = 9.9_61-9-3
0-)TZ

Equivalent cweight & bentotc agid. -
-999-9- [0+ = 1222

Moleadar it & 0 pguiatent teight * basiidly
bento,  asid

= (22.0n

= ‘22-2

Pladinichloride  method for bases +-
Mst oganic  bases (ambes) Gmbife it

hgdrwc,ﬁlmwfﬁdh}vl add  HyPtcly; & form  Gugtiable  dalls
by Ahe genrval forwda By M, P d, o Wheve B SQlands
«lamﬁlDTL- ClLCUTY\EOS\Eb 4 lgqug a ‘C%f&uz % Pjﬂ'ﬁ’wrrz_




bate Con ke Coloulaled

o s q e adght & e Pladinichobride
e and o AR plabun Yesidue Sl
s 4 pldiidoids * <
Weigt o the wcL>,z>u1w>.2S

0 b B i i by g Rlabnihlscide

Jovasg o Pe b defe by — g x 1as g Platinichleide

Fo e lerd mﬂﬂkb et FJniLn.LdllD’\U.rlE

. e
= =\
e q

—



Equlialeil weight e Platinichlvade - yio

2

X -
N TXIQS ]-HO

2

Te oadiy o AR bae ub 'n”fRe mufeuular

mp,fa\rd d, hate = Fguwled ulezah!:xaddhj

:(.’E_ % |95 - lno) n
[+

2
Problem :-
. 0. b537 g o he Pltinthnde o o monponi bue

o igubin gole 0-2093 o f&. Frd fe motelay el
% e bate (pe =las)
0. 998 A & b by o387 g & Plabinichlevide

lasg & pt i bt L,ﬂ - 0bEET R 95

0.209




—

0-bz87

x 95

. Moletuloy weight o Platiichlvcde -

0 +Joq

=596
mgfeg s ?JthULMnTL:Qe -kl

Fouivaled: weight o bate -
2
596 - flo

2

:qg

Melsculor weighy o base, - Fyulobt wnight > acidlly

= q3x 1 =93
9, 0.98 g o Platinichlotide o o duncdd bote Jeft on
sgiion. 03585 g & Pt - Fud Fe molealay waght & bate

03585 g o P db Jep By 0:9% & Blatinichloade

. 1958 & Pr db Jﬁb&% —E'_CE.-— X195
0. 3585
Mobsoudar il & Platirichiside = ~=— x145
| 0:3585
= b3%.




eR | . %
o ) N 7 u”
Motewslar um%hi, e Rlofinichnride -0 |

SRR

;
5
5
.
E

Job ub Gm“hdgr the MJ‘DT"'&’ W‘aﬂuﬁﬁ % t

Garbon dn b 8‘”‘*"“[ or forie, st
h | 1 QSl:).P,: 21"; 9-?:
k C ((Gound. Slafe) = ——
\alence Shell

ﬂma&mwggiem&h&vmﬁﬁ&m

P — |




S
e s——

Cm%%uﬂfm moy ke wpueteiled ab b fig 5118 chice ,fga;_— .
i nly i uspobid ol Chl - bd v, i |
o ool b only o dirgl oot bond. it b med..
m%bwl,&rkmmmﬁcicom&auﬁﬂfﬁﬂﬂ
kﬂdmgzn doms (H=18") d Jom o motewle cH, - The ivo c-H
s woold, b fomsd by oerlap o AR 2p oviiols (ROH)
Wi ARe s ol o ooy hybrgen asm . S e ogle
Separting e p ovbilals & g5, He O N bonds, would be b 0g
wofes o each offer. Bk b chemial. analysis e by b

e bt Alable Grpond ab Gtton. ot Wk hydnogen.
gmxr tdeiizal C- ~H bonds -

methone ((CH,) and Rib Compotnd. Gorifans

New ot w cm&mﬁntunz!%'fﬁzisﬂkdfmﬂﬁ

i e grnd Ste b e O promoted o e oty PO
HRe 93 orsdnb

S op, OYEIRL b of & higher ey ol e

tps promohin  pess W teqpie drpek b MY - T NG




]

3
b Suplied S He form o heat or dght - Thib ned dlide of Gavkom
'ﬂiﬁ{)zﬂedtb%"rﬁﬁ Exuméjhﬁﬂﬁgdzdhnn&n%%umﬁm
ef Re CQYbUnaﬁTnd}lrﬂ:b-oexﬁjkd:m a5

1s= o8 2 QPS' op,

¢ (el &) =
Valence Shell

T derms e} enevgy Level ciu%ramm‘*ﬁi 2ledfron.

Gnlggunalion. oy be Yeprberded ann Fi . 6v1e Sive Ther ate
“MMWdMMMMVWM%M&%MMMﬂ
14 Fe Goom alem in M exded Sl g be oxpected
Mot b oot bonds uil b formed - o0 Wb baslk, CarET
would  ombiie  with  how }ﬂmm%&uma musteudle CHy -
Mo dpuee c-p bouds would be fomed by Ao otexdap of e 2P
ovhitals (B o R wd B) wih AR (s orﬁme%mkﬁdmgmm'

ﬂmM%HNMmmwwm%mM@%mm
deﬂlfﬂBTm.Sj;LcB

| obtals & Garkem ofth, Afe 15 oviddal oh oy

!ffﬁg aquji_ézfqmjﬂﬁ'lﬁz P ochifple dh an dom fe 9o . HhE

A



|

R

thee C- bonds may be expeded b be at w3kt ongles
s offer. The Joorth c-H bmd Lwobng e olerlop 6f S
ovblals Wil het m%d&wfbhmidmmd}x?sﬁbmu&s
ovhitals ate  Sphevically &y
dillprerd Fijpeb d c-H bmds o

bitiod i Are omalioh o

[Leen &D@nﬂcﬁtﬂﬁb%midudlw c-H
Joverds e Gamers o a teguor
| To Jom J@ﬁwide:ihial bonds , Covbom
on bo achieved ik ARe 28

st Gt bite

o &t e ,%ouvbeq};ﬁ{aleri oybitals . Thib
ond. fhe fhvee 2p orbifols (E’Pj and B,) un HRe exifed. &ate axe

mixed  ov hﬂbﬁclfl’zd, P 8‘1’\1,6 ‘P)“W

wed  orbidals ove knowm ab sp° (}hmmmcecl 2ss - Ree ~theee )’
v{;o’(‘ml?.&

new £q/uﬂa12nt orbdalse These

bod  orikitals or durply SP ovblils botonse - Fhey e
by e sfpradion. & one S and. dﬁmPoﬁm.wﬁrﬂe{ya%m
s orbifal  and theee P ovblnls b vather  Juke m"‘."""’ﬁf’g @




e

|

——__n

Jallen & fue ed Famr. and. e 8aﬂunbo& e point o e

L SMC&%"‘F@’L‘MW% mixing %PMOTEM‘
b que a &t d ey apliled oblals & Jpmed Pysridizedion
figed ol . The alechm

o AR Guten B Sait 45 o b g |
¥ M)oﬁdlieci lcle b

' \ |
31 g lsp) G (o) 2(sP)

Cmbfﬂmﬁfm%dﬁgcamm&m P

&iﬁg e 2(sP
G Hjlﬁ“(h:&g’ o Vit Choll
. >, elechron
a0 b & enegy Joet "[‘“‘flmm"}? cbre
n ¥ ok
&%Mumm may Lo “caﬁteb?ﬁlli as | 3
% B P i
| B @ Gy P AA®| . OO
I s
. —_—
E’ s (9 L@
\s : LS R \5L_@_:. b
(&) Ground. Slate Brecied. &p° Hywridizd




T
The Protess i Jead 4o e fomabion o fowr egiwalent |

I

1 n A3
5 orbfals ae Summotized Jn fig. &°

95+ & - Characley ad 57 P- chavacter. Ab
ooy hay o Jovge Jbe ond a dml Iote (Fig-6-1)

_
/"
oges \|/

4
/7

~N

Fo'g.r_;.m Shnfﬁ i SPS flg 6.15 omdﬁﬁ&; . & -quIfSP?’
hybrid- ovhilal. }gbn& "

%%“’IWSP%OTM blated. aboe axe  adenfisal

. o AP ° . " ° Spare
mwa&mm bub difly oy T e ocerdalion, dr

with ewed 3o each offere  TThe dowr ep® orblals o aYchgﬁd.
an duch @ way Rt dhely axed o' diredpd. dowaxds fRe ComRYS -

d}a‘fp,gularjeﬁm}wdmﬂuﬁﬂh (]x(btmipa:ﬁd_a):‘fﬁe toriz.  The




A
——— B)
T T——,

angle  betieen any fivo orbidals b HRetefore .Mq'.gc,“mabmﬂﬁkm.\\
55 ool i Shoon S FRp. 515 - The Smallr obes ave
ot andicated mﬂﬁ%&mﬁﬁw Sulpiertly far hrom
s $o Reidule dn bowd Jormafiom.

T Jebrahednal anvangement 5 L avored.
s ¥ allows Re SF orifls fo Sy o for away frm 2k
dﬁzv@%ﬁwm%m%w?gﬁﬁzmm-wm
W.Mﬂm@ﬂ%mm%@wws@mw
| Gotais an slodon and ehbvon Sy ab fex apart ab Passible
focase Aoy b e Same 0%

Ar R dage e Shideid Shoutd chaarl
| Long. Doveilin.

i

dorstind A Govon s 1ot netesioly undergd
in i grnds S T elacbon Confectin. may Change Prioy
b bond Jomabin and He  foial ovongemet JRek ib Qe
Would  depend  upon e rumber o offier gz for groups T
Whith 3k b altbched -




——

Wheneey  Corbon b Lmdzd-itr%mr U'i‘ﬁz'raf&mb@r-

Bom:lma” an methone * |
G meRane  (orbon g‘mﬂ’ Sigle. Galert

bonds  with o [’\ﬂ&mg&ﬂ m'eg)ﬁmffﬁzh‘(mm%
oModed 5 fpur offer mﬁwngormﬂ%ﬂmm
bords . Fig 5416 Shaws how e, bonds T methane oxe formed. .

Cah C-y Covalet bond db the Vel d-tfe

llap ¢ an of° ofals o Gt ond, IS ol from

hﬂch’ogm.
H

@ 5PS
ELCDH : c.)‘i__\
$3 "
H& \-// \
ords H H
Fg- 516 Bcndug in metfane

Sice He bor 5 orbilals v ouaikd 4 duck
au%«tﬁn;tm awees 0@ dmeded  lmueds  dRe  Gmers o




o
'?’OWYﬁ&mﬁedmnuimcamﬁomatmmlﬁz ; 1
Wc—Hma&wmthmﬁ.m da
| debnhedvom  with Carm |
:dlmﬂﬁfmwau% same ap The m@m&@ﬂ%ﬁamc&«fﬁe

|

op? orbitals 5 Thad 4% [cq'So
o Govaledt  bends Dormed by the overdap & op®

oddals and g orbfuls Q &%mﬂCUJ-Emdb Locaue Fhe Lledaon

denily & eadh bond L ggrnslical. obos e e Jouuwg
e Cenbes o o bonded  &ems - Thus alt c-H bonds i1

methane  axe é’),lﬂm bonds.
Clodon. dipraddisn, and.  Spedipseople Abdes

ot Ghoon At meffone hoy o Pitahednal Sbudie and
oll e C-H MQEMM'MQQ‘% Same Jergh
(1.ogd) - The enevgf “equied 15 bredk arﬁi%'fﬁz four bonds
b dpp Same Con keal). The ongle botueen any fain @ bouds J

i [69:5




'chch.ﬁa in Ffare "

T eRane Thew ate &ix C-H Covaledt bonds

ad ope €-0C Golfalent bond. - As T
\ HEmidb%ﬁzmﬁt%%ﬁzo\mdap

Lyom Gadbon and- 1 orbial  dom Mchogm The C- ¢ bond axizes

‘ Leom e GVBYAQF‘E% sP° orbifals , ome Lrom each  (arbon dlom. -
g -s\7 s how he bonds Gn ethare o femed. .

J[ A

Fig- 5-17 Bondig n Fhane

AL C-H bonds aw dhe c-¢ bond ae Sigmale bonds -

Election, diffation. and. dpednscopic fudizs have giten
Hhe Jolliaiy measremarts fur e mofecule b ofhane : H--H andH-c-C
bond  angles @ (09-5, ¢-H bond Jenglh 15 1-0qH and C-C band,

r__j onar{ﬁ s l-54A




SF AYBRIDIZATION OF CARBON
As "n'n Ao Cate & P %ﬂkﬁcﬂrafifm , e Slart %
alh e ubon ol dn i qrund dlse |
( Grround. e & ada 2Ry 2Pz
(G

Valence Shell
m? 4 c%mc%*ﬁ.%'h”o mﬂuﬁst,tji
ochifal gies e excited Slafe .

5. { | 1 \
s 2p 2f Ry 2h

e emply T,
¢ (Exchd Sl -

Valence Shetl
A s P we tion o Aot Grurge Ron

ARt used dor 5P hybiztion . in @hich Gase ome 2s and. e
% orbdnls e mived . Trefad ARy 2 eledon and. Just
hio b Hheee 9p ovhdols oxe mixed or hybidizetm b Giee
fhee e equialed  ovbidols . These new ovhial, ow tefpreed.
f an sp” ( Pronounced ess- pee - Jido ) Tmﬁbv‘i&joﬁ:dﬂ!b ;)T“ST"LP%
S* ovhilals - becoute tRey ate fomed By difevudfibn o ome S J

= |




and i P ohlals - Thund. 2P, ovhdal b ,Q%% lm}w\mdLm

T

The olsdbion Conpgguretiom. ) fie Garbon i S dle o

Ilﬂbﬁd&i’f;& State &b

o Wyhidized Stife - 1 o 205 alse

Valence Shell.

B

Shape o an SP orbifal g Bl § ARt & an 87" orbilal -

P P
& .
—7205p)
s

b






e —— e e . §

Save. plone aith “Fein o> e ‘ -
pqildtevat Juangle - T angle belouser e ‘
fus 19 Womﬂﬁmc&srommwﬂh
o & doon i Ry 50 @ T Sralley  Jobos @
idicded becawe ey do ot mm@w;mdﬂy%w%m ‘
b felgipde . bnd fomation - The difmel arvangererit &
Dovord  lecse st allows e st orkials dn Shay ap dar aut
%mmm&ctﬁmabposs‘;u@mftﬁmgﬂ toducy fFe electron-

e lpdyon "szalubl;)rv.se
The u_n%kr?djm P, ol & oaenid a(mg

@b Ezvflmrf&ulmf + e Plone d o ovhiduds widh sadi’
Jﬁ&a oboe and. Eﬁlﬁﬂ‘fﬁg Fiﬂﬂf— % *fﬁz"gri'm,gﬂblb _ﬁg.g,;q




Clibn do 4Re e sp” ovbinls .

| E ) P
s O P> |
56 - % |
O\ W
(@ (b) (c)

|
Fy 519 (a) ovkdlabibn & ARcee. sp orkifals - (b) The 1
ey o o . T
wrbybridized o@d.[c}oﬂ%ﬂaﬁm%eﬂﬁepﬂﬁmﬂd in eldion
’ {5 Jhe sp~ orbifals:
T doald be Yemembered -ARek Wheheter Cavbon

ffibbmdzrl 4o fhiee ofRer dimb or Groups Gbinﬁf’nﬂlmzji: |
l

/alunas wet, SP* hylbrid  orbitals and 7, oveitial B fom it bond .

Bmduﬁmﬂﬁglma

Fach Gbn alom i pthglene (4,c=CH,) b

4 another Carbon  ddom Lﬂa dml:i& bond. . e each carbon s
dinded % P ofier dis, o ued sp bubidorbilals plus
o onlyidind By ol do b ds bonds. oy
— ,__J

\d



ok e 0n
( lond Gnd Yetull® bom ARe, O(erlap
ord 15 ol fom Rydrogen-

o & e Amo bonds v e cloble hond. 2

waqwm&w@m —:i:u«miﬂhne&f\ DW'MM

d fe spt orbials , one @‘mmﬂarjl(ﬂmajaﬂ T

bond  and Wxgs%msldah &Azticdml)owafeem

anbybidizd. Pz orbilils  ne Awom eadh Gvbon o, » B Should

o 2o Lmdmlﬁuadmua LgnidbaPlLﬂ)




e okt 1 ol an e ol o ol e s
o 0 e ame plone. it &b Ho Pl & e o bonds. |
Like fe P ovbiils féwmwﬁm%ﬂ»%ipm&faﬁw |
Consis o i 2ped P one ot L aboie Ve Plore- 4
Fﬂdrogwmfrﬁam&arwmw
upmﬁf)&ml.

4Re  Garbons  and
AP Plane . T o Pty dogeffer make

ﬂb%ua}bflﬁ.zc.—cduubb— bond. di e m‘@'ﬂ&a&
Cogmber Afat one Dne
1c bond. (fig-5-22)

‘(zrcwiha»o'badand-fﬁa@fﬁff*ﬁﬁ

mkulbcs—iﬁzfr BML
TBmcL

@:@ m /
AQ\ /Q\;i)\ /

’ﬁzd‘ﬁzr FJg R
Fg 5.1l fémﬁium %ﬁﬁgnwmw il ot
b YepCenented by i

equiijalent. - o line epeeserls
a o bond. _ e otfiey Juie
epreserdn Meywhend .




] il

Eldvon  diffydion and. Spediogopie &ludis hale alss  Shoxon
et sfylore b o Plonar (Yoat) mrtewde. Al bnd anglos (H-cou
and y-c-¢) ae 195, The c-h bond dengl of 109 A - The C-C
bond. Jlugrﬁ b gmﬂm i LBA oy Gmpaed b e c-C bond I
Srgh b 1647 ehae. b dhoconiy &b 45 Lo oqeled |
o e laslh o odddional orkifal obrlap asdocited: dith |
e Jwo bonds -

Sp HYPRIDIZRTION of QARBo
Ab i Ao (ate b P hyludizain, ; We

Oﬂméﬁﬁﬁwﬁl’fﬁe&fbﬂcﬂﬁmm mgmmiém
|$ 2518;1%

\hdence. Shell
fo 4R nply p, oXbdal g o exiiia Bfte

/ | ¢ Groud Stete -




A —— e e

- e e e e e

M Fib P we feltow o dietent anlbe’fﬁan’tﬁﬁi

ued for 5P hybridizodion & Gk Cote one 28 and. 2porbdals
wee  mixed  Tnalead [ fRe 28 Mmﬂﬂﬂéubtmcg%%z‘
op oreifals o mixed  or hybridized # gie dvo ey equilalent
hials . e bwo neg ol ol wpred & abSP(f%nmm:L
ot - ) hyoddi oebdols of sarfRly  Sp ovbdals berause They
aw Jpmed by dfpadin & one S ad one ¢ ovbial - T
et figo op ovbllols (B @k B 0 S anhyricized - The

2leduon Cm%mﬁiim d; dhe caxbon dEm 35 SP [wglonﬂi’ﬁed«

z
;
LS a( &P ) 9—CSP) ZPJ z |

Loy o (hybddized SfatE) = ——
Valpnce  Shetd.

| The Rotess Wth Jead o $pe  Lomodion o duo
.Eq/ﬁl/a!.eni Ft;}mchmi orbdaly aeR Summawied. Jn Fig- 523 -

MiX_
5RO Rl R R R D,
T&P & @ (g op @I@® @ 2p
; — e )
N m > s m 2(sP)
1S —@-— 1S __@'__ I
(€) Grvound, Shate Exdded. Sfate Sp_hybridized Stafe |

Fig- 5.23. gwmaﬁ:muﬁ Hio quialent  Sp yperid, ovhialy o Coxbon .




SIS #
(b |
o, dudo 5P sriitals (6 ouieAlafion ‘g \

fig.5-24- @) ovierfdlion ‘
Jn elatinn. 15 4Ro. tim 5P ovksilals

e ww}gaﬂmdm:l ?Sanri onﬂ;dnl.b
fach dp OT\;,Jinlb Corfauns  Gn h.nf’amwd-.elzﬂ}wn
:Qb'%%n%cgansv |

oAl -
provgy ond. Shape bt difler
wfﬂmtzfgﬁtib@dmﬂﬁzn‘nglmma@ﬁhmaMM-%
angle Loftpen, TRE duo  SP orbinls i thus 10 Fg-5-2na “The
Junn anmlﬂ,emﬂ JL%O’UOMWL&MMS%SPOYM'
b ey o fox opedt Dom enth offer ab Passthle and Fherel
M%m-mwm% wlybridizd P

M%Owaﬁatn%m m"gj’bﬁ“fﬁeﬂ_ﬁmc@%

|
e




—

8? ‘\’lﬂLTJB. ovbdals F‘% 5. 94 (b) itos e poid: %
%pam@owm@mmm}%m%wg@u |

T chould Lo Gmemboved. Rat Whenaey Cavbon
5 boded 46 dioo offer i or greps (as T occtglens) b
alssas e |Sp hybd Drifals and diw op Cpyord p_)orhudals
to fom ik fords.

T Ronds
e

Nye=e;
F \ .SP~5P B'
(O,

(&7

o Bunds
fig- 525 Bondma an Acelijlene

Bandwﬂmmm
- Ea&@fbmaiﬁnm@m@ﬂc(i@%

o dwngle Covalerts Lond. and.
pach Gavbon

MﬁﬁmMiTcgm Eﬂ
45 anotRer (ovbon alsm by o duple Pond . Since

db qJQEJmL iﬁt&m otBer afsms (b Oxes 8P }‘i'/l‘md ovbilals

R







[

Tre oifier Juo bonds dn e dniple bond. e P (T
Kide —%o - Kide  (daferal) o\erdap ds The

Omgeic Chemisty sb Hfe &hudy & catbm
Gonpunds - Bie $5 ffe Cafpration Propary oh Garbon T
Coxbon  dlom  Combines adth offier curbmdi’bmiﬁ@omﬂﬂ@@
rumber %W.%éﬁ%%ﬁﬁe&&w&w

avier by m%;ngWMgms Fated. on The
Seidncies & Sludice and Propettis ) dRe Growp mermbexs.

losdilfction i epen Chain and aydic
%ovaani&nmndbamdﬂb&é@d

Mjiﬂonmfn%?ib,nnﬂ\ﬂ%*’

—




g ——— .
e e g g o s
l The tRen Chain or ac(‘jcm Comprands ae-
oo 5 i awbon alms awe Jiked D each offer
ey dn Lear o bvanched.  fashim!Sudhiidhat Afie mutecule
b %nm(c] eym&nhw.m@npmmdw
callod  olihatit Goprunds Gk word ¢ albibhay meanry 4ot)

Examr.lzb )
CH, - CH, - CH, 0
CR -CHy . 2- MetRylbulmRe o
L
CHS uLbUFﬂdﬁnz
CH,
\
ch —-Cc-CH
- N nauf.e:l[hnm

CHy,

2, Cloted. Chan oy Gk Compounds -
ogule Gmpounds with closed Chath o
,’aﬁmbate called MM@WOYU%




“These. Ccrm}bmdb I\ %uﬁﬁzr dabéi&(m{ it |

s Homooyeie or Gasboryehe Compounds
| x Hoferogych  Compounds -

ay  Homogyelic (mfw :
T JReae Gmpoonds The wig Shudive

Thete Gompounds ag %‘L"‘Tﬁﬂd&b&&fﬁilﬂb

% Avomddic Gmpounds  and
s AUIYAE  Gompounds.
3 AWW ( Benzenoid.)
(pmpound® Conli&x‘hﬂm@vmra Bt

|
|
|




i - %w
Exampleb
Munbccx]dih E '
n c/ \c‘:-n
| =
H- C-N
c\c p
g LenZene.




f—i

Hﬁzm%chl (omfou.nﬂ.b (_ Non —lzenmno';& aromalic) :

\“ ;3.
" pyfiole
n -¢ ——C-H Y
u-ﬂ, “C‘” B 0

—




139

{ 'Iﬁzubo\w@mfmmdbafzammﬁa e Lormnsil
Gorapound s
it, Aligyelic Gmpounds
Gycic. Gompoundss Wit Thng Stradns. cafainig
oty Catboh ey aw Giled aligdic or Gavbo Qe Gpounds -
Though ARete Cornpoundl  Prossesd o Uy Bhaduee , 1Y
bohae mote  |ike gi,ﬁm-,wmdb

Examples | B |
| \\\
T Y
"N/ e
Yeloperdzng Cyclohexane.




anmmtib
J Y
ofen Chash 67 clned Chaun
e Compound® oY
i Oyddic c,cmfmmdb
| ISU’EﬂIme
y ! |
| Hemooyehic o Heterooy i wwm‘
Garbogyetiz. Compounsds e.gt Pyadic , pyrrte. |
| hiphene 4 Jervan |
] B ( Avomalic nen - benzensids)
oo 1
ag: bomne  Jole £+ Cylsprpore, |
naf’hi‘ﬁnlmﬁ ,
arthracene Oddn’ﬁm,
(W’«D'}dﬂ) Cﬂd-'-’fmy '
Cﬂdn‘ﬁzmna . }

i
f
{




—
gt ol o o Cmpnd Coasfnds %

Jolured. A e vabn o fhe

¢
F“’-deﬁgﬁ wosﬂm—h . IE O
4 o Compound . bt 36 daos not 8'%8*32"‘3“ rumieX

s o difprrt. ol
For xarmples Iyt B

i 1Ry vatid @gg*.&m
.%Fﬂdwgmmo%gmw@dﬁ%amm |
}"Jdm%m ?&mﬂﬂqﬂ i, Fowlpe, Ho- B2

eile ;m,, mﬂ&vﬁv%d@ﬁ"
Doades ghtes omly HRe

P(Mf}: in a molecule

oxide db made of

and ougm fe Bo, T e empoutel
ol ot AR adud by & alswe o Vo difpart
2lemerds WﬂaW'

anmﬁj,% mapgu}ql@mnﬂu . 3@&&
oL -mw tfd e number o dlomb & C # ando arein

_

|

|
|

\

{

i

I

— -'



4 vadb ) 1:230 Bub e kuow That ome meme,cg;ggm |

i made & 6Gc, 1o# ord o alsme f2. CoM,0 Whdh 4 nof

sdicated by i empiial  fomla. |

Had 45~ avvive @%Wﬁm@mo@awg
Te Pecerdsge Gmpotifin & o Grpouncl i

U&é«imdmﬁ%ﬁeﬁng’mml%mmdn%%am'fﬁe

a)&m%&a@w&amﬁ%
Sop 1 Shodd fe w&uuﬁﬁamrm%r*!‘







f’ﬂ, by e last number”
o Such G 1 4
i ”U‘lﬁ?%% Ydﬁﬁ% )

 &p 2 @ alw dres, ot gie
HWH -?.11})-0)’ UJ iﬁ

- %ﬁmmjaggcymfmdma@ghmserscs?‘?/

gﬁfu:
jgo-g-j_wﬁdﬁg@mdwﬁal rdﬁﬁ,cﬂ*@%%&rwxﬁ%
E%mﬁﬂmw&% ItsMwm‘ght




{ z Coxbon H-qM12 = 3-35
‘ Hydrogen 6t/ = &

oxygen 554 [, = 55152

|

|

|

( W%Yuﬁmﬂa\raiw & 23316713333 |
|

. . l |
%”‘a)%W%QWWM%M !

wmber yalio  dulided he abdfzmﬂ&[;t{%ﬂmsﬁnumﬁerfeﬂ%a |

Ga\’fam 33‘3/3.33 =

Hydrogen 67 /a.33 = 2-0I
/ ObLtlg,en 8.32,/3,39, =4

e Yo Aﬂbd
| b, Sute ARe number Griemdy P hydeger

ey Small frdisn 1) I B regledted.

So 4Re hole rwmber yafis o6 1124

Sﬁ?:%'\ W’rﬁj&% Wj)ﬂkﬂ-ﬂ g)\{m_uﬂa u%‘fﬁﬁ&jfﬂl)ﬂ{bﬁ@'
plemedts and, dhe  above aumben Le. °§.“in or CHO
The empucal bomutle. glucose. ?6 CHO J




ot oot WM
T oder B avive a e molecdax ‘DPY"WRQ

/@m&rrfmmi gom,%mn&odnrmﬂﬂht%ﬁﬁzwmw ‘

ff;?,f(nm i

. _—




0 T e e G T bt g o o g \
e@%gabwmo%avm%m-qm@ NP |
Cie. o3 k and Too mm d Prestue).-

by T e G o dipids and Voldile Solidsy e
mteculay mm"%htibmﬂi@d»hwmdznﬁgabsww.

Mcewlnvuza%}mszx\/ofmdmﬁ%

¢, Tn Ahe Gae oh ron- Volalib Sobfances TRe »

mofeouloy ekt db M@@M%%W _:

mefeds .

d,ifw}ﬁaccm%é rganle acls and bates ; muleculay
mﬂ%hﬁcﬂn&@lﬁ@& g gk eqpiiclert,  aegth

Muleculax ‘"’%Mt%madd:l;fb&”dwu&tgﬁxeaﬁﬁiﬂ
Melealar - aael, o &&&:MM%MKA%




b

 —_— T — ‘\
Re}aﬁmb“r FotaZeer mtf’Wﬂ Dmuda and. nolecudax prouda s

“The motecuday %Qmull'l dy o Compound may Lo |
M@%WMOTCLMRMHIFIBC&T-EQ |

Mooy Jomuda = nx Erpoutal Jsvrmda
LE wﬁﬂﬂ% as» .

I
!

| e

Wﬁvﬁznﬁ:m Aﬁhyzrﬂﬁzsafﬂe@n&lbo
n = Molevalay @ormuﬂn/Emf]:JmL Boanulo.

for prample , tRe  mufeodlar Jovmuln o meshane
and- <dfe Value Céﬂ,

Sure. ab b mﬁ}u}ol %wnuiﬂ CHy,

b fe
3@“’9‘?’ , The. dlmfjﬁlcaﬂ« ,%nmu.dn 35 CHO

b @ e (&
and s mekecular .&omuda ‘Ebcéglv.@(:‘%\/ﬂiuﬁeénjbé

Mﬂfl{ﬂzﬁﬁﬁ mﬁfmdwum%kbcgaw
nmaLe%ﬁz Sue ap ARe empwitl gwmulu Weight ora. Smple
m;lﬁﬁlch;;te&&q}ﬂoﬁb eﬁﬁn‘lﬂw‘:ﬁsﬁﬂammmﬁe

wedten .




f

|

—

dar st = e Enpprele fpmda G
- Molealar wegis / Frpuaéal. formala Uleight

!IO\YE G H120% and % @i s
Famples b Gud 4R Gloddlim € mofecday
foma ¢ on orguis Grofens-

——

L %WM '@vﬂwﬂmﬁg&m&& cHyo . T

ey g ds 180 il @b b moleudar fovmala




——

e _
E“f’” [ gm,wiu mﬁh = 1242 b =2

n- Molecoy N%H/Ew?ﬁufai formala. wieiglet
= ‘80/?;0 =6
Moy Jorula = X Finpiritol o

= L:?C CHQO i'e‘f CBH!Q-Db

Ta Sbudie has o Gxbon ~Corbon Single
Londs gl APee Gavbon- Carben doable bonds - Bowsatgery b has boen
dotexmusied. xwf&u}vw&auj Heb all Cavbon - Gurbon  bonds dh Lonzene
o idedial ond hove fRe Swme bond. Jzngﬂk 12947 ). foyher
e Fo Gobonfibor bord ogl & (noaf) g dilEemedide -




Letien. he nwmal Garbon, - Gurbor double - bond, hfﬁ% Lo ) : ‘
ond e nomol Covbon - Cotbon Swigle — bond lengh (lgyhy.

Maﬂa'ﬁm algomahite. &budine (| and 2)  Gn Lo wyidlen (%mr

=9 ¢ ‘

) & 1

Tee Hio Shudon difer oy o R Piden ‘

& elacions . e CO) rov (2) b o Govieck wepesedlalin o

li:znfme.cfﬁﬂ il S ey Doritons Jis Some e bfien |
Foe o e - Tb  phewmenon i @hih Fie or moe

|
|
mmmkwrﬂim%orawWAMMmtﬂmhﬂ !‘

9-0-Q




S —
| Te  adiad @S'}mfiumtg'fﬁ&mffmdn.lbén&inhe Pessnance ‘
iq[)wi 4\ Resible  allpmatie e, The alfemdabie. . &budive

lCKP. ‘(262“1&(1 iuab‘éﬂz [etonante Mﬂtﬁmw&mﬁ

= mmweﬁﬁzwlnﬂwd-mxh%weg iz )
jmd(z)&fw‘ﬁ Jhe \otonance
The nw{ﬁw&%&@wmabkﬂhﬁd,
e o by e Suge S ol (3). \

}’M&dmdamvsiﬁu&ﬁai%{mme \

shrucioes.  Adued Shucie o \
& HPose —hi5o etonone \\

r.[ﬂ@]:gnﬂnxamnfwﬁﬁ M?&@mam&ﬁ% an boig
h‘:ﬂmﬂ% FRete Ao LﬂPUfﬁEﬁCﬂL e nance, éﬁumm

|




omed ) & dRe Gompound. -

hat e hupothetital S () o () oeld hote a
[mot. The. meapuwied  {bbue by e

e Combufion & TaT keal
hpot o sl & fenTene > TS eat [ mote Thewefoee T2

ifawrwnm ene¥gy o lenren Io (797-75%) LmL{m:r( or 3¢ keol/ mat.

—




Enevay
%’i %
£
1+
&
W

H Gume bmd degth Coatr) - T Gabon - oygen bond. deng
prmediote Lotiteon. e novmal  (avbon - 0X{gen utle =

[ ]

e h)

[ e% L26A 4 |
:EUmL ﬂﬂtﬁ'ﬁ (1.20R ) and The novmal  (obon - OXY3RA .Smﬁ&. bond Jgn‘j%('
| _ 0%k

| I en,- L




——

Rultb@n\l'eﬁmua R}_wnancb
%WW&@M@WM ovganis “
o i ot o e T

. yung  esmanle e
am&wmfommjmmfﬁ i
(Jﬁzm-llﬁﬁanwﬁwﬂf*m

(1) Resononc 600
iz o mote Wﬂ?‘ &n&aw?j m‘% an TR QYngﬂ'wd:‘
wposrd b o il

e delsclizafiin ¢ eledes

; %W_Nmm swwm Resonane

| ora Agus o Shert M-Siﬁkﬁ-@w examples

=)

<L—> CH,;—
SNo
@ Acelate dom




4, ———
s

—— — )
) Resonance Lﬂbrfd Gputeds Hfe octial Shuiime o

" e m&%wﬁﬂbﬁd@mY@m
| %VMWmm&Maﬁmm%

fhen- ) The Resmance hybaid s prserdid @qmw“{
arrodt (). Thib Shoid ot b2 ‘
(22) wd o do opilioin bt 0 At Gy -
e it o o Slte o oy 5
(tsonaree. S

(&)
Gl s |

) %Wwdm%&%%om
ond laghens i Teadbllely

Tn o Chemint Yeablion , fhe Yool molerule Undergoing altack

& elpred H o e Subblrale  and. e general Horm ured. To
dosie Ao ooy Specs B e Ragats . T Lhgiode
ad Fo Yagerh Tiforod o Y o Poduils o YR eoilion .




ks + e > P
_ EWM%WWZQ@AM

e \legteu.(ﬁ% and.
may ach W
ngﬂbﬁ)

The @b
Cor Cleailed) o G2 pgrerts i
Guthts ity el £ i

s S Post i o st B 5

St —> Jilmmedicte (ransiloyy ) —  Podudts
| Mosk e allckely ety Carry ler ofeslle
Jafﬂ%ﬂﬁe}(ﬁm&em Pasdlue%( Chﬂ?jeimaﬁaﬂbaﬂa&dﬁz
g & Rjfh ebon denslly R R dubstidte motale . ON

f

e offer hand, B gogatiely Charged Yogerty il affack +Re




M%OWQWMLM

PoamD% dlinadting Ve

%:&mm%mw

dodrins S e bond -
puards e mow ‘zlchﬁm@gm “ijm% @Dma&iﬁm

ey e e J




cﬂrﬁm c@ Planity ‘w4 bond . The mote mnﬁm o
i o ol s g (8 T o2 dacboneyitie
i amqures @ Small poiibile Chavge (8,) -

‘ Gonpader The Caxbor - chlsue
e leconegaits o
;“ﬁzb?mt 4o R Gotbon odoT

S+ ©&-
>c-¢c —=c=>d ~c ¢l
/ / /

1 p7 3

cSiSuuﬁmth)in&mﬁb'fﬁztdﬂuZe Changes on
e, s head  Plased in e muddle, s
\iﬁﬂt %M@a&dm,
S Dhich

i alomp -l (2
Ho bond wdisfes o doedn B
n (0)s e mo fonllly Shded fort Gas o g
fo sledion donily & Greabst .

T e o (<FRE) s % Ke |
Py e o e 55 o ot i il




- — S

o ———

@éw‘-m w;ﬂaafw#ﬁ.z‘r:
%Ca‘{m’__[‘ﬁdmge“écnﬂdb wed ab a Sfandave.

Toro - 2t 5 asswned S b e e Ao DY%WSM
Saﬂﬁ R.GLQ:CLQ—{-'
2 bork as £

S, (o im0 GroupS Tl

Cupe +1 oY - E@gﬁtbcmasm belod":

(a)—ﬂgﬁﬂd‘ G“m‘p&( ) ‘5)

Na, s F 9 Cly Bry 1 s 0H, CHs

(b) +1 Eiedt GroopS (Elediom “eleasig )

(o) ey (M) e s CH,CH, » CHy




(E‘j“;ﬁ alkyl groups et Queather +1 2t Afan ME’I '- i

ik 5 dom exert a Geeather ffed: ARan Primoyy

T inductite et & o, upm Cz»tbé%*@{"ﬂl
/mh,ﬁz%d%%cmpﬁmdﬁmmcw |
“The ndudtide Jz%gitmmtb dn o F’g'rm.o.marﬂl |




Corjogeled.  Compounds (gl e
‘C&maﬁﬁmbamﬁjhke&dﬁmﬁ%%éﬁgﬁzwmgm}
o Bh s y o7 aletbons o debslized 02 o lntequnts

d. mesorexic lfpt, Ghuig pumbe e Yerenon(® Slsudines &

Gonpider & Cﬂ“fbc“"j] gresp (>c=0)- The Oxﬂgmaﬁ”"b

5 more plunegatide ot de Gubom dems Asa Yesubt ;R T

Podsins & 4pe Gaom- oxggen double bond Get liplaced. Frmarel




N N =
-:_'?5 —> C—0 O_._ 0
/C / o S

T e Coxbory | %mu\::h, Cmguﬁdﬁ&w_‘tﬁta Cm'bm—Cm’BunoqulJ.e
lond. , Fo abote Plaxizatim il Lo Fonsmifted Lurther Vg Re

T dedsons

- =
CHB—CH QCHQ L CHS—OH-CH=C.H ol |

The megomeric elfect Jike e Mmgéggdm%

e Ptz oc negalile. Atsms SRk Jase eedrons Fwad a Garkon

0 Said B hale a +vn, Eifect « Trose adsis o groups: whuch, dvad

edions  Guiloy Jrom o Gubon afgm o Sod F5 hole o M el .
Some Commen adsms or Goups Ghid Caue M o - M

veé%edlaaraﬁﬁi& betod.

(@ +M elfect Greups
Cl BY-;IyMHQv NRQ 3 0H,DC,H3




| defemaiy fhe fie o atmd- & eladmphle and rnchipfcls
| tn_tfe_mofele /




The Caried vt Shaas e diplacerunk. & TRe
o T s A v Lot & Shote G e Aehon foir
wd B hay gurid A Shae - A5 sk A acquis o PosSute
Choge and B o negaile chavge - Notize fRats e aorvoud poins, a1y




S ——

—— e %)

l'ﬁ.gmdgg;;% %o lbond and Tounds e afm Rk gaihe

/ 4 ond e
MW%MW%WW*M‘TL |
’ OSELQ,UI‘LAEY |
; qule 4P
o Led . The ol in T fond 0 |
B i o o il WL & Fe positiely - Chavged i
orbdal «b dtiuked
oloch . R mrn}jﬁﬁ of, Re molewlar |
FMZ &J ho ¥ig . 61 |
M&%&\b\'%m&m‘(bm dEmb s Shown sk Fg |
" o MO . ; ,
(0 o/ |
m er =
__c =
=N /S O\
H H h L
E*lﬁﬁlme
Figpbd . The Pasnce o an eledbuphile diftivs e Symmdbiy
/ & e mo in dalr o} one 4fe Curbon atoms d&zﬁgjw;,/

I




r—

M8?Wban£8dﬂhdw7?2:ﬂ)«iﬂgcwgmm_ﬁbm

C\mge .

& ] = =
=&-y —E—>H-C-C-H
| { |

HoH

:
The elechomous elfed 3 o Sompoeny effect - B

fokes Ploce only Tn AR Prtence e o Yeagerlh-

JHgPﬁYCnné,/Lxchhm

T voldde Sability & Veusis Clares S

Cavborugm  Jons may LRLRV(FMKL l;th.\mLP-YUeY no - bond  Yebonance

Sadioe Rt Gn be odilin fy Ao . Suh Shwdie o arieed
ot by Gipiy e bondufy eledons fom an adfacet: C - kand
iﬁ%ﬁzdedfm—cﬂxg@ﬁxﬂu Gurbon - T Fhis waﬁ.«%ﬁefb&h&dmga
,oﬁgmﬂj 6iy--Caxbon w cdibpersal Aoictfel otliogertes Thik mafer-of
@‘ﬂd"‘m tolewe by asgomig o~ bond chavader S e adjcent

l

‘fﬁzﬁm,mnﬁﬂm,(ﬁ%ﬂzﬁed&Ym o.ﬂ.v.lﬁ’w—b a fosidlits |

|




The mote. hyper Grydgabiin.  Slbnchune (o - bond Xetonanse
the move bl

Shactine ) et Gun be widlen for @ Spa0it

b e dpec - For exarples |
() Fify Grborwm for i Mabilind by e :

I’l{jﬁ&‘r &Waﬁh Shudine :
1

H H
| | |
h—C-c" "
] |
H H
= Govkoruim LT
J J v
i H + ll' t‘ H‘ !
' _ |
g o b H C=¢ H-C =C
Iy . |
" H
N H o H




o Slnklied by kﬂ?mcc@uaoﬁﬁw ]




P
a3

| Stoat £lfpcts |
| \hen fio (&) mete Jroups (on asms Gme un |
Py within cach offer s Vander

(ot P\U‘xlm;iﬂ % oach other

Som . Tb  mdler ‘
(umwﬂmw&amhml teplusslir |

S Alones mk@%mw&%mlﬂc;n
| echonism  and. W%M&ﬁ%m&i@ téCe?fb'm mustecules (n




Jufretn 4

leeette
(k= A

b ! el Pnrptﬁys 0{ 'm«h:nijl.s ®

O an

e

Qn UL ad

‘PW"CU& rznrmiw

andla s ML Lo

etien v B_Lg_s?_cn‘ PAoputiies :

mey e J_MA:JB:U\ ar  elthe

Surm

(3] Connt!

Framiue . Grlomive FW@L Ym‘:phuﬁ
s A‘fm’\ on Jhe /Sa\mf?lt‘b sze (ov) math
:l: lu en Uuu ounoun!: 0} mamn' ‘ \_;Jl dju, Amrh|
Y A axlinstur paspodion  andude  aize. Hows ard valumel
Ay pddTHiw b ag pattish -
Wan @ l')w)’”\hj 0% a  Aubskone G eal/“"‘ B S
Sum o

|onedd bunk ofoms |
1%9) roole o L asA

o Mo

1 ubive bro party

ooy | propulivs o M
Y VY tnlht\ an OJMM P}‘DFM
% 2 (D"\fwﬁ‘ s ‘3Twu\ z%q the

A

N%wa

fowien  oud o ewlijke Propasky g ufacs
\ﬁblm-l-l‘j ord gaoﬁmﬁ Nﬂﬂ°-l'j o
A(\A’IHW- ard CompATd utine Poe pat+y
An od Atlis
on Propesy (i

ool udive

s

o

of akcm‘)ﬁ\prkhj a_ thol dspards

S o i, U

broparty

puch  Propenties ard it ity

odd § Aaa axd
5\‘“’%""‘" Fanston




..... 5
Jun pate Jgnp ten cué!; i tok Conattudivm l?omdnw :
Fﬂnm a /&u&j QJ[ A \J_a;uq{, numba a‘d
Qeqpi d
V,}
y e 0
D- 4
Y FbSuﬂXm Jonien
D = _Cbm‘\'}.j
d 5 é)mfi’j 9% Nap o ok b s j;g.-,jv,uwfmb
C = (omstank
Hod i bed dhis aqualion by "“"‘M‘.P’l‘i"“j oo
oides &3 \4; e woliwla mm?/&.t " . J;%U;J
Mm“
D_d = Re' = [pJ @
T .
Juands Ced. . |
Wwos %Nj " Jes o, waA Gyt el \,bm 2 D;dbwa’
healia s bl nere paacha, Ay d
Jdurs Uy ST eqpuattin (22
M 34
D v = el
o) y
m¥E oI ®
G oo
Q"LL'3) AL Juuien (9) = .
Pduj UJ){JIL H Luu"e:f i fb‘-"m




Z @ \
er :\lm —\
S [\ sl 95 a vq”l/"‘*"\ L WMJ’“” o
el b Aunlaxp Sanstom o ux.ibj
wo o peades  un cduetdoling gtradies
mw\ oxpand munkal Pﬂmdﬂm Valums  of Samsrad mjaﬂf‘*
c‘i“’)"’ % 9‘ kn ouzn wmolewdad Moadwme - G, P"“‘*J‘m
w Jooth an odd ¥ S ard  coruipbudin M]wu\y. ok
W Jho batacher o an an dividuad com'f'mrJ et
|18 e,q_r)\uw\ ah a  Awm Of)
O. Afernfc __putaches:-
Shilh e e confibokim  of  cath o} cade
"% Mo akoms yw& R e wodo e
@ 3ru cbustal “’*“‘J"_ﬁ&‘
S .
s ‘W-o We ot babims g gy, o e
) B
(ooadis \a¥in o .
" j oS @m‘swmn%ul Volues o{ o
waols tulan Abusheiy »  Sugde \
o . " U‘"QH) tal ta\adad
wul Oué a . -
Tobls . S CXRA | }"”‘ thew dokd  wn




S adote ad il ponadhors ©
Nom fam:nd\u'r‘é Bgn,,] (o) PMMJMT/)
F’L”\ Ring r-"‘L—'—‘ o\
\ inau) at AT
5 njukod \:aﬂal s\'naqﬂ ot iy 3
) At ¢ ° la.9
1 D auble a-
H \t. |5 4.2 .
; b
D QD,D loi% ) C,DG‘IA!I’IG-L' i
: - 8 123
& \e-5 - & W"Mﬂ'”j iy
CL 4.5 BE9 b WH“WT:'IJ [
o Atudizs dn the  oluiddaliv o mofe_mLa_
Soractin. : -
0 3Hudus [ ./p),o_nﬁm L\ro?.D
4
_— ) e s o Pt damsan
| e Nk, C’B N1 ‘Jao\ac)am tan B,
Coludakad oy -
'“3 Voaa}»‘5
H
" |
‘tiH_ = C\C_H b < Lx e bt = ®l.b
C\ 1 6 bXxis*t = 9y.2
H—CQ_C/C"H &) 32199 = 59 .1
wkda ol b rmbod L
.9\'|nj
PMQL&U\ 9’6 = &Ol?-ﬂ
?‘I‘v hthL |
T Q,'ﬂ?aﬂ\\ mantal g X o e Pao*ﬂdng\ o% T
O Qb A S g G\uddid  potacher




L

whth ARk dutumted by erpaulinunt W ek g
e banzane o bﬁ?"‘m
@ Shruekive ) buus nowe [gw?
qfu- Lo ou
{q o FM"MLJ& /bhuthomi “%,:nmulcvs F}“OPM
9 IS
%
\\
IR Fapan
) c\_‘ cH / cy
1\
we ey He \
\ o \\ CH
-\ Ha “—-C/ -
0
W
Tha Poomtjwevs Qoﬂu,ﬂa_tgl \gb't 3&; b 1T Abrudauss
AN
) ‘Sv\l.‘hkﬂ- - R (Svmm_ 1Fe)
be bxye =4as8.5% be b AN ¢ =088
1 Aw 4 x\Hl =gy A\ AR =6geY
3o & X Q0.0 = 4o.0 Qo 2x90.0= 4o .b
4 &) 4 x23.0=99.8 36 S AN23.-2 =49.¢L
1—%'1%-;&1'7\—\:% \ x bat = b Q- i emambaisd Q xb.l T\Q-g
\9\lnfj ‘ = t 9\‘\\‘\“{) ;
[rrbu\ - 43 :] l:\“ehk = 2\a.0
Tha ex )»m-'mn&al Nl 0‘ Pm\u&m& o Clwonoﬂp
W Jab.8 qm ( Mérm\qlg b "Daﬂqd,\.ed
\ it
b \/B\Om fgt"“‘—h"‘"\ 'A %‘:u., Fu /gjﬁu.dl\l—\-
A m‘?mm fvlir\x)ru.. wmchJ
® sudke 4 ik _ ,suqd-an')
4 T pedn e ol Ran oo wiafo
Ny ?MY‘;'I\‘\'“% \;nQb(moLL’W’ An qard 10 oS 9{
i ]




8

o

\‘no\oJl
o Wk
Shg achor

Piu)s.ml Jn (d atn (a;\pu.rA . b Wb qroup (- No.) \ﬁm ©
exam[ﬂh. may de J\g,r,uwhcl or; P wos
—~0 20 ~ 0
-N - N - N
~ 0 >y :&\-‘o
I Souaciae
St 2 Shackus T LN % |4.5 =125
I | X12.5 - 19.5 W% (8B o e i q* 20:D =Yoo
Q0 2 x4Qo.o=400 2° I xgo.0=40:0 &) g x [=t8) =gt
l_-
a.m  Lx )fo =1t 29 9 x08.2 -4b4 cotak =14
Geral = bas Totad = A8.y
Ve eifm; ranol). Volue 9* F‘”‘“d’m “6°T"ND’ . Oﬁpuj)b
Fos -hoen u6ouml’ Jb ke fs.0 s ﬂfP’wv"’“‘m
2l ol ooled pata chet Jor Abechns T which &
Thors Jou 4B ApPaopriats ghudda o o, oy
fuochen :-

Po o eghth et o woffident o} VISl
Jak j‘n’w o nkank Value

moloudet  Volum (4] moldepliod by

FRY - The ‘1uau\+fbj [&]

L e ]/8

] YL = [Ff)

ol ums g? N P _ VQI"VJJ ak . JEm FMM
X, LA Lob] kg ° . |

: TS wl i pasacde
AA ‘4.79‘}?‘ OO\C\ btf\u_ Q_na ‘ b"mm

-
P A ——————




— ] — .3
powawr  uk Sas ok ry,\p‘w{ Q% rrach - i @“)\
’ gsl\ﬁncy /5\3}&&%"-\ FMTJ‘QM' \
go"‘\ mormank -
LN A“j bod ufet ch P A al;u]/ﬂ-lﬂ' &f folaoﬁtj
" dipel rnomank . s 5 wlled  pend rnov:wn.f-
T AP iy bt B o s A
honFalwf. Ghe “‘O?F@Q’ mormlﬂJ- mf the H,c,l ﬂzorcp A
O8O e S & polm g o ke mwlaedd
L ord momsnk (ouues Fm,ﬂ,\ b e gD-"pr o
T Y T T R
omens . N T R
413 uhdf take. (86D 0.42D
ey Loy > | ;
H > F H od b S BT y—2
GZ; wberd momant danreares witk J;.w.w;?nj
Lbiom_ }
. j"‘b Dt e '&o\l»}m oibm. USE_M\ & \m.olawnﬂ-
Cont ouns
i,’ 2% mh‘fi‘:f’ lo¥) mona aloms .ea‘% -%om' F
Fo Y-D'f E’_’Lam/ﬂa, '
ﬂ,; I'w 3 ey T -3 D
c Y +— e
: e b o B D W
T |
Jipole i Al
Vb P . T | S O P A
e N, ) S R
Tﬂ! Wt uak Aond  momsenk
[} \'“°l.lu.-.lu V(; 4 o b
MA . Jm Yeal Araing  denteal
e, dpbe  momnt b mw b
"gi’_!,a,w&b e, M,.H.Junk )mrd o . s Ao
e tanted each Qﬁﬁﬂoui’




) et il e
'j) alL mmml And wtatdoy, - ‘
J The ravagynf tuda -b the dippe  omark 9\ A diatoic
molpus QAsS At s " derac doedr AL

u

it e Ber vl S eeatod dipk

NG ) w o fad and bod  diAtenle () 2y @
'8

T’} Hhe ol e cpmfln*oﬂj Tord © (b 1y) cach

o
e (4.8 x1o7™ ) - £ e & fsb”' romank Ob
sl U’ '\oh?c_) ton S m&m\ai\ﬂ-éo

Y onke z exY = (4% ;Hg“’,,‘m) \\.q\xlo"auﬂ)
= LD
B e expariwanbd  ipele oot \ B o 1]0) Qg B
Ted Qheets B odad hdied,
fonic et 5 pTaD ﬂﬁ"“*""
Y. Jdoric osathan 9‘ e~y — ‘jﬁj}. " 00
[Fimte

o-1q D
=

___—~— Al\oD

L.T1D

=\.6
honwie  WB<Y O ‘ .

Golfl? Jajlus P F"'?j

A pottids @:‘L me e on e numhst
Solutien a_'d YlBQ‘ b G'E\Lq

) ] Q)Uila.lfmonk un Jon'nknj 1;0'; "

\ C!\af_)u,.y) Ten N ",6111—‘11 n] Pot

e e

©9)  Vapot Pruss wa.

{1 & e wll Lot s wil  dudeni G

———

——




—

sl el vede paopuliy M'—@T
. Wes
fLJSIC"VQ LY \
‘. J l\
stals uetha
U’m’) manf‘hlJr mjjj) \LM maﬂmm.w o:tpc!f;{;thév)
Sto!gys:-
Scaloo aluanlfﬁoa ae Mo 1um,‘w GomJlenﬁ)
SFMFW _ Fl\}r”‘“l 1(uan-ll°,tfm Sodh o b
comjoh%ojj /,]uufwb JLJ a numbed ) wnid
wdimﬁm Aats dbo it brly 4 tadas
o, Tlu},,;wﬂ czuuﬂ'x&u JEJDQ‘ s /Smlaﬁ 2l
M Jj_nj‘}‘g‘ o L, oy, volums donsty,
\lim}bmoiwu., edite ,  harye , els e Pohn»,:u.\ e
Qﬂmrm QLH‘:] Wha cd_jv, v!))’ia.rf—-
veds 1= .\\\ﬁw
l\wd%‘\/—-
Yoy
( /' ”
- . N
e




I

P

(19
Lo O‘uom-\fbhl s Shots- o,uomﬁ.h'm fech Asqpis
h;aﬁ&vﬁhu\.ﬂ- o wll o A% hadlion “‘5‘ hant mwflnb
orwiQ?mlW v Biows o FLLP'&»Q "Luwﬂi,bhﬁ, “SC‘:J\
0 el olwo
b 1des %wﬁnj Pott mu3mvtucb, au,r::‘ocD ,,;Mvm i Qb
N ) \ oo
OLHJ LY How D’ﬁ jwmﬂu""l d o
?Dmﬁh‘\m.&) odd? Lieo (i) e Aoaw of  Jnion
s et
o e ard a0 o] mehﬂn‘?am TR arri
un SUWY MM) _ \’\"“V‘ij‘ clum’rfm . S an.
w&;:b M dphoumenk , wledly,  occdsakion, fotss el
L! ’ \’“mjh\bﬁcg :&I\invfl’;‘]j , MM, »%91(9., Qintlm."v
'”‘N’\\'\Jlt omae ik d’,t = oo %uamu'LLx W’H‘LGQ \_,lﬂ
Jorodd ke b sl

L’bb\ifn Lodoerd

|

proviesss oot ads ard

Kb owd B ondude)  dg 35wl
& sl O\uunﬂh;j. Eldate gk 3 4 Aol
aandily |

P = dumily

PMD\MaijL fsu;,upt.'l;?lfl‘j X, ma,j A Teladd s T}MMM

gt S I IR 5 5
v = Npoowl

" 3kt - +Nﬂ°(m @
\KML NP. : H\Io\ﬂﬂdmo hmm k,—_

Bolt 2 mann Cona tenk

Tz Absodd \ijmaﬁu
d = majnﬂkf‘- YJ o = ko Ceonptant )




G

%am

ol
Joned

A

Breud as J?a.rnwjmbkm- Do o Jfamo\‘ﬁnﬂh‘c Subsi ance.

g_;g?_g‘-' sh, ¥, =5, nq, Ru, P\’-@&L

Chate inisfea -

D moguate  pomeabilily B 2

G aqrte Awelbitly 3 rwj«h'“ﬂ wtﬁ‘}nhfwf\iﬂ-f‘l'ﬁf afuuts-

’ I\.‘) Tn o et tvmaQ maqratic “"r"l’l ' ﬁ“‘j : 3'&

ﬂfnmn;m}fﬁm " rugﬂ%q_rbﬁjﬁm- :’fmzm“&m 0) T
AD_"LQ"J___-&J—— ) }_mﬂm \
Iy qumaﬂlm*fhm.
J
g ubatan (@ .ﬁﬁ;()‘ %\gd Lhe maqritic  we
e called c\:,,mu.jm*"" ard” e f""”fm{j =

rm}@l . j':amajn‘lhf— Aubs ot
momank

G eledien /5']’:"” ors

./?mm o} )o U mam,l mm,-].mirfc.,

majm{'}/\«d"“o’ !
"toa» A %.J&M . pane o'u’uma‘]m'”(' an |

Jipstien oPPB"i'IfQ- . oo
Substantp B & hm&&nj J ool

Sl (sbomga Lo el field)

podla a4 m.*?ﬁm i

I 1 |

3u})/t>iom% &J aﬁﬁad: e man}mﬁc Xivoa a{'
s P gt oy
Joarenad B ’?”"“’“"‘ﬂ“‘-’f",""” ' Yomamujmh'fsm‘ m:m)f)wm
s ek AP &“3&105\ raomaniium ard oot ol

oy wlest " o ntwm

' nld - pet nebiam o

o e unpodial  cladhom.




iy Fato magnutiom :-

gulbaranles uﬁﬁj i ’Quf"tj faaq maj atfe ad 29 atn
s pupy G el o gt il
AL quomdjnﬁ"‘— . On 'f@\)-ﬂ mctj bim Mo movanis o9
Badieo - "'?wj e /an& majw . wolay e net ©

; Subm‘)h');l?\lj JBoouery Foup muj,\,ﬁ,m W o
hrﬂrmabw- and %la’o\ rS\:\o,njU\

examplu = Qron, (oball  agl wieet.

| ;
Chotacliaiablos : g

*m“j"“”‘ Fﬂmmﬁf'l.‘llj 5 oty /E\?%)‘D_lf>>>9 /

» mo\elmﬁt_ ,%u,&}nf‘}'ob"fﬂj S Mj \)LCDF’L

& As iam’wtm' @nLis-osts mqjm.iu‘;. éu&afﬂ,&‘,’,ug.
Aowe o ompetaecalld i fumpoabin,  feod
f majmh’Jm A2 tomas )‘.)a?lﬂmc\j ke -

1111111t

b eheh ey o day gk
st




—

e ——————— e e et et L .

@. Rn-h_ﬂ{Wb mal?naﬂ,&m : " ’&
. 20 Oml'l\bwﬂ mujﬂlu‘m- Lo - or;)‘\ah‘\u- Q»HQJA L ;jnnuljpm
[odiidial comen) oty b ollormaling g GenteoiE
o dipls o gqud  vovenbse il alfurt 47
\)o:(\l: \:n “FPM:J"L A‘i,\;.&iem i r‘m J.lOAA Jn .qu)ﬂ
mucllwi;',sa,\m) : efﬂ.a_rnrm Tk N'-Ta , MnO, ko ()6 C_lb prdi *j‘; N
S Ko SNV al Ho ,HQLL bmrmaﬂ‘-‘-‘- . °
5.1 Afmf&# !O.‘ﬂmmaj
N »tlm?ﬁ?iahu» ““j N haus s
R |
Lf\\rclnme,ni, gg ma‘jmh.(, mpmnnjA ...Zﬂ

f

mbe

| an!tu‘{Wfﬂﬁj mh)

V) Fewmr majm4-:;,m:- . e
Tn \,‘w{? majm’f‘fc mah:ﬂ?alﬁ (th“x’“) he mu‘J
reme ol d  odjocnt  dow o W'Pmmlu and 4 e
Um‘ltmsk ,gt,twiﬁ‘,. Honle  hwe b a Jg’nm k- mag '
jrﬁl aesulkank vk ma‘if\ﬂ'—mm Jies  ubp Jpghwesn {W
mm}mh’,xm ord cmif\!eunmajhﬁmm-

eulamF(n - H, r%%

L moxsoun . \f,a  di \ﬁmlmqhm_ 3 abows a @it
Neadas., s A Lsitonmis paramaqnetit |

[ R

al,“ﬁ TL_ oacJion ‘_Un.wfr;tj_ @?l ma g ne 4fAm
[ Fﬁ?i&ﬂﬂi—tw o Jfamaﬂm.",;m!-

'D‘l’amajm’l‘;’ém NT1 oot alzd wr 5 oo ch-}ain?nj

an euan Y1 wrn boy o% elecbions . qﬁm&“ 2

1

|

mL’AaLmi

1

|

pam&lo 31 ___g\isuhm Ko cach bar  Haun
_//_ —_—

“dfa maﬂmﬂc JoubA*® an G B S eleim  ApTe @



oabiyal No}iens s wall  as 6F7n wotiens  Un Qf}om?b-a Agnie.
Ne susull anl rmeMD'L roomend OB Jhe  akom g Jthus
foo. Wee  swh a4 substanie U }’MW’ G o meqnlt
Sl ot bk des wd b s alige o Lo
“”1“?"’“ on Qmeh‘m_ muj het To &TFOQBJ momank uS‘:JfJ\ "
3 QHMLE_, Do Jhe Ovrrjjn;\ %‘QM Hanta cD-qmajnn
Auhmfiﬂﬁlfhj o mjalfwt and Uty roald .

) Euplanalion ! ota maqratisam:-

% Tn })wwtmu(jr\v\':c. .:fma:ah. the maﬂmﬂ"'L ‘@“‘w"
oxpo e Gt ebtl  and  spiony dodon 9O not
anel buk.  Hwe B & ot abfeie menunk o M
T moleaudas R | ho hosina STUNEEEN N 1) Mujnﬂh :
(e ’ Aue a Aubstan tuy 9 )Dlau,\ an a entunad
agubit feld, &k wl aJiqo )30.,7!0,]_111 Jp s extund
h'\aljnﬂh f&rg_,lg\ _ ™ bl Jo o v%uﬂﬁm inks S |
B:Q\e\ : o o -%o\n 9{ edfadtien . e molxt mu.jm'\!.c-
)"“"’\"P\'ﬂ’”."t.f 5 57 Lo War @ ))cummqtjm.{:l‘& Auhitantes
B Sedid g dhamd  wobde 4 o ol dnwess  oxd
ge  olgeract  of  di dipels  howms e diffield
Ronte ‘Do&umuj ek ie ,sumfﬁbwﬁj dateaser  Lith Kose
%m;twluﬂm_. ‘ ‘
z &=
7
He« ¢ —~¢l H —e —cl
I |

H—c— ¢l WL —e -y
W — D1 Unleroebuns Tonau - '-b'nf‘«um.ofﬁmﬂa

(K= L85 D) (H=0o)

cH — cooH _.mah_"e atid Hoo C = i {-Fumatie acd) -
Q“H — oo Y ’(:Le:i-)a-\"ﬂ)) lC}-H*C‘,DDH Sr?l“;w -;ubmi I
A C 2




F—’—""‘"“_&_—-‘——_‘__HWI Yo ydA b - - - ‘@ \‘
M) ortlo , wela and poia e |

o dipols  momert valus M quik dnfometue
Nt c\"-s-ﬁnf)ui;ﬂ\'mj Juek wroen tthe , m™meta  and Pa:w Joaivali vas, "
0%‘ Jenze e 1% Hs o Lubstop® AL Jdent el
Yhe Jo'jmma\'eﬁcd }:ao\n b s wll hae ho ot PQL'

[

toomank M o B&Q\D and meta Wb 0 MEAS FMMM ;'.
&f A Cable d3 Poh mormands -

© d\
&~ 9 1hovo henrane - 3% dnlow hanZune b cé;c}&nfphnﬁ“‘*
(h= &.39sD) (h=1.59) [» =)

MAatNE 7T ¢ FP!‘;FE?‘T@ES
b maqudic  Aus whbibiliy ;
magpil )

-USQM, A e F\GUA do a mujm’n'c.
%\oﬂ q o 3011 rnat}nx\—lw\. Tha waans  thak

n:mjm\r. woma n \:uo ﬂ\m&uuﬂ 3o Uh mg\&wj’u‘ﬁﬁ,
W khoux‘. (4 V3 u_n&uwx;i ch}m-‘.;m . f‘tg ma_cj n_q_-l—?C.

promant udud  panwAC g d Ha
coMad A Sotanily o) TNt gl T,}
q m%mmﬁm. ad H W #aenq it d R
Jhero Jhe Sotio H/H ds talled

};u.\azs%un(a JA

magutic & wapti by,

I
H
Mo wagwfe L LapBiil  divid Y delts
bd P Apafel wmaqualt uapli Wiy
_ Y “f
Wi = S




S [ —

Au»ufbbxltj mulxapﬁ;d J"j o gl

The f.:urﬂ-": F" moy ned i e
wadght d e gumorte B keewr s moled
AU‘LU'?”\NLJW rnognﬂfb
im = %, H
“gh&m'?mhbn %_ muc\_mﬁ’c uzu,}__lblhtvj \9\1 U""ff e §od
pub S apafe P pusopttiidiy 2 4 0
4 touis con o 9&“}}13 mo}oul—d wth o m“‘}“‘ﬁ“
bolonta Colied hmj\b Lodante - B Gy din dxieel Juke
Cownlar ')pc&ur\.(.n:i "Q"j Pla&nj UJ&TE}M un the ,qu\
mm% b He odw aw o) tha bodanas . .
syl ndoricol Joids totadn g sampl 5 suspendad
e Jun pels

-%\ofﬂ - onn o} Ha  Adente  hgtwen

& on  dedemegub

/("'“1”*‘1‘ .
A |
A da mF(!.

S ;
K . :1 Chanie 4o wass. 4 | S Aﬁ“’;fl““"
mac&,\g*w ;sub(afl:: &b Ftt] ‘huouﬂem J:: 2 oo *
,Am.j :% (_P? P ﬁ)AH a%u |
2 '
m ol (F‘l-—f’n‘lo) at Condtant BunJH

K

i i



/uﬁm A = Bita ob Ao sotlion gl Hoe

- r\%u. Q,Tt.i)altzlmr\L wh h’onahll U.J‘HH‘; A /So.rnPJJ ‘-15 knoun
mmjruhc ,gu.uu);jjm\;bj ’ u);un_l,q,\j walsm un dhe  gKaume mu'jru.t}c
‘{f‘lu & (W&n .

Am  _ 0 -p, 7,
Ams pm(s = P,zo

.

Am = charge G0 mam  of Hu gample
Dty o Ha Aampls

chotge  do  ma ofwalﬂ«

be = Damiy of wabis

Po = @iy of o

S
"

11]

Lo = SP.ui’{r‘:. majnn«{?c. 6UEu.rthTiftj°P ask
_ Ty = Spuife mag e Murm'.ucju{)wom-
d- Nagquetic wmewmank -
L An ela Yion

) 0 molfer  (oTHtel umoitn 01 £5i0)  Aehauss
Ju ke a Ao} majnth axd P)\o&uﬁl—b o moﬁmm- ‘%"Q)J
coXlsd k-noﬂns-ﬂf- mormend”, Fmammjnl‘r?‘- SubAr ans Fs%.nw
ok m"-’jmﬁ‘- o mank duwe S T)um’(nnm Re on-
o\ e un?cfmnA oadiond . n &Tqm&jmﬁt Aubdtantyd  the
oo dnond ok pafhd ord dhe majm’cfu moman %2}

Gaﬂw—umi .

Dot nolion j=g_gs,_:g»___Mw :

e mntj ke womandy o3 wlic
hm‘j
N el I

/)u_buru \)\ \:X:DZ U)ﬁn() laﬂﬂmf?"l
2

o B

3kT

/'aamr.ia._ ]'!(-,l:,z 7 T




“St‘“" N = majmﬁc mowank Lo BN
N ‘\\303(1;1)10 N wen bk,
L - Bo\-\z_ moann C.ODS’(W

Appl7 cakion ) maq‘m—\‘l’c pomant * °

J
majm\-fc- o ma A o Uned b

humbn o} wnpeial  cladurs o add  oidwo mobule
ﬁ\m JLOAT(WL& oI\A J_mb fﬁ,& mu%nqjjt_ momsml b J\J)“b’:\

b e hwokw 4 odwens A fhe  expaumen

dalah mine  Jthe

Pm = h("’\’-’)
maeﬁm&‘{; —_ . waw u;’ ok matjmlnn (BH)
TSR S EPNUARE b S pon ko)

T w b adoien -
b T ey (3d Qon%:llwruiﬁn) Shar | MFG;M olacien ord had a
'macsmﬁt. vnormand 9% ). T3 B.H. W Lo)Lu.\\uhﬂ‘ rnaarm?t

A R
= (L ine)
=\p

\

=\.T 32 BN
2 Yoy (3d° Lonffjuiamﬂ) Aoy 5 n paiiud oJo dons
Bem = n{h4a)

= \[5 (549
= Vst
=35

i =591 BH




[

W/
_ polante =
R —

) magne it Aublardd b'ulFbj NS e
(ﬁ—ﬂ- Aarj) F,h s U_T taken dn a Ujl‘né‘”

s pandad \m_\i'?mlhj Jubwan S )’w :f: m:h“:g i
stliomoqned  (bY s g o “"“‘ 43;;; 1 paaamagele
blon) ot ddoraqet B ) ond e
Hukstante O },M » the m“‘j"ﬁ o s |
o a\Asd B tpuiwr el Ao 4 popallod by e
stkor Hhord, o d‘.’amajmlfb Aubpront e

mad gt e )Oom, adr'n}m o
AT Bienal POTVARE

9

2,
£
-

€

s
g
g
o
=
&
>
=4
£

¥ le chio maq nek

"“’“’jh wetfed Jow annaswrs mand *mujv\!*:"&»
Aus wpt b dibios .

e — i o



| Jhe mqjmﬂu /S\Uaurﬂ\)””ihj (%) Q} Hee /;am}JGL A )
ddmmand - Gy e obow dalalims. e abseluke \nolues :
e ‘%7&3@\ )Sbmn“‘m W 5\;1&3/&9:\. Howwmsr vegosmemank |
h ad A tan be elemfnaled :’4 . Qa-r:uf mank s .
-%:,Ud FWL!W nad with a £ uwpA fan(a @{) K no ui m“jm“ &
/Bu.&urﬁb?lﬁﬁj- U);"n“‘ dhe  Ramd mcwxru‘rn \{hau an] o Aams
L-j\‘\\“d-‘u“;ulX Joho, -

LI =mojmk ,submfh'b'n\:bj a,ﬁ au, ) ‘

e s 5 ubstana(n)
&.\‘5 (D‘Em Iﬂ\nu,t,ﬂp o mu‘q“‘_*p]c momnﬂ_ [+ boaa_ma.l +' MJ( -
1 P g a “.djf‘ A@A"’W

! ornant ) pO—
Ts  wolo madns He AU 'b':m‘j (tm) @ PR [j i
\ Sk by the Selohiw

U 95 \aded b b W“WT ¢ moment e

Sy Lk _
ﬁm = B }1 + t\% ndm CD
3kT
bz‘m = \Dnb+ar& 1 8\°r”
A m

Na a\mcjubw n umn hu
4 = Rollzman tongdant L—”—\/—(f"—_
T z fﬂ)}go\uﬁb }Emy,ﬂ.mhwu

A PloE 9{)"2", G.tjtﬁnbl \/1 o uld g o /5\3\01%2‘1 Lrs

T\lﬂ ) H:
3%
‘b\brﬁ frEu /\Xof)ﬁ VOJLU.L Hm Can *%ﬂ. Q.Q,Q_U-L\ah“

Na l
d-1b E%ln+7w/bjzn7'}9 %é%mn:‘:' ’mdjjm—ﬁc moriand  and ' pemkst
:% o PaiALd udion : -
C)'?u. ool ma%mﬁf- momank &g any Aubptanie
Y TR of ol motfem ard 4pir moifew

\l&)&m Qﬂtual ‘b

e




{,

‘%0 L oA

eolu&llm

s

| B‘ﬂ }znow’mj

tna ngtre

QT Applic

T - 2\
q 'ﬁw ddodhens . @m m\;‘\”(u,i mo+1 en "[D) ”H:)w- ngdwn oa.

_‘ Qi wndp Ahe o conlt wiolie - Hant. majvw\ e
momond dw b AF‘in motion 99’1'9& olathion VEY
Covvh darad -

Wy = & m g, — O

wrn b o
“gi&ﬂl' S e AP0 Ol\mm*um L ’% "m; Jacdons-

P B GB "&“Fm

Jen Lnn—\oﬁn?rﬂ a
b = 2 \slsr) ——— &

\m?ﬂ:f‘\’-’l OAQJADM S = "/..Q

e%m N \m);ai)\ml ng‘_}/wm 8 - h/.'.\.

@ 'lmu:rruu-

" :m w (n) e

dhs  humhir u_anﬁAﬂ:[ Qj@'jw
ynomank (gm) ton ke hidald.  The numha

Q\ WFGSM ods koo mﬂlj 3% mlw\ah\ :L% W

¥ now mu%m’t?f— ynorent -

Cub w?h'\;.\:cj
eatank 9%
%ol als

i apwimankd :
¢ Ml’" g me
T Vv
D gwdy o o S tal - |
&UA?LQL AL })mq muc}@\—?t . muﬂmhc.

WQ})WWYJA %'l\JU- an Hm &,\JO\L“ M
cb;/,bbt:ai[ﬂ) Q% a C.DmPDu_rcl \L\h %m
molwnt  poawoamdic  Lweptiviliey  of g napiyl

A ;Pha.n'?g ww J?Mb\uﬂt\ L:n AanTane woas ‘Bouﬂ!j
1 e

Lyo X1 e c,ewz,oane\‘inj Valas ..%01 one olothim

A

-

y

 aams

—




LV . N

oLl
a

& 1200 2% lD-L:l- 'Ttu: /R\o\u} ’Te\a& emlj a %ﬂ(ﬁjw g”b Ha
@nﬁ’f}‘inul AubMante 5 5 Ho e R0t ol ﬁo'rm.

QG %

of - ““P)&BQ JTPMHM
ms.‘\‘h# ﬁacntnl

4t motfakien o 120X 5 “x 100

onlent =
‘r ¥ 366 x 107"

= v\\/,
_J?Qahm o 0

ekt Di He Tow o’f) Hrory’ Heo odd wnna
.Etw\h",iino ey ol }Jaxamo,cyru-ﬁc. ‘ TL /S])?n ar\Lj
majm’rfc oty Qﬁ Aome .




T ... - X N
T A S L :'g
YRR of |, OgmRioy

IS s
@ DiquiaL @

| * APQlog  computan J&a
COWT”‘H‘ dofie | Adbak  womk
20 Qm*?no.w -Tonge 163 ! VO;LLJQﬂ:
Computor otvey
VerY  congs bqus:m L

y
!

* CﬂQDQD’Q[[H dh‘ o '

¥ Noltago
K ProssiLg .

j i Vvl

| R A




% 4onpeg O TUIL .
%  Qpad e

on adglon  doka  Such @%@
Dumbess. Ty 1)

+ Dr sy bDPOTY D"mbgb'
guken  En  anieh they age only

©

d,ﬁxaA,L O anNd

* gach o fe caned a

utos OPQo Yy

Dt
¥ | thoy. 0T 4wo levalg

loce  known ome loyfe 0 and logic |

1 §h% ﬂ by
% plglon com@uiczb can

9?“& tha TouE  with move N

QCCUOWH e Po loS (alie) -wo*g

i) Gorrias @

d Ny b‘zr?d ComputQy

(7]
1S
ayerem _ a Corn b o+ Po 0 &

3
l 2

P —




——
———

o1 dorusmuabtlo Hoorureat o oradeg

and  digfiat  comnputQT-

* 2 s mostiy  used “ow
automadtic oparatfon . o |

compifc atagd Phycal pyoce S0 and
machlnag, | |

Ditroweny compoponts 01 CcamRude.

COTXPULOD -

* A computars fg any maching |

dhat can  be  PTogpammad 1o
(avryYy out a get of

QULg 0B THhHmQ
ard  audth Mot

U StouctSons |

* O% COUNHSO  tho compukOT WO
HUDK 01 doday au Qo much

Mmoot thot - ard ' m +QJ_KE|’)9
boyond  Just  bofng

warth  Vidoos o4 crmat op the
|| Sndovnot]




—

Componote ot Q Com PUtoT -
*  tHe ;lan (lla&&lc COFDPCODG\iS
©F a compweT 0o b'D‘IQ':th
docrfbod boalow EOch comraomcamg.
B digcugpod db roTe ool U
{t$ own goctlon The opeoat fon
0% ‘H\Q—‘P‘UOQQSSUU s boddt wndo
fhood PN +oom3  +thadd Coropgoat$.

PROCERSOR . i}
|
ot 1 . J _? . t 130
tocth 7 8 (\,U)PUJE |
e L 2|
T i \ N)QIT)O ] } !
. .—."D'S
[ cor}\Ofar‘_f,__‘; = o
: . ',_\Jr ( Ot

COMPUtOT  Compopenis |

% | ) ) Y { :
- —— i N




Datn Path

*  roani purated o dota
Com?r_)ca thvougn t+ha_ PfO‘OC’.Q&SO’G‘-‘

Pr wgo  provfdes a amadt

armount O+  +empovory d,DJ:q
Qtovaige . | |

% gonosaios contwol Sfgnals
ot dfooce  tha  opasation oY
mamoty ard +he dako path .
x bhods, fretvuctfors aml most
o+ 0 dora Ao CUDT Oy
orecurfng  Progoarmms.

oxtomnar davios Quch as KQ%

boacks  mfe dBks aml potevovks

_evorfdl Poput 1o tho pooieanor
eu-& bt

oaiannat daveiy Sachan
du@PICLgsL lms?m.m  ABka ,&Ddh

NOt LWOTKS | that dota toom, PICR.SSO% )

i s

("‘"“"‘-—-—su-..- ; —{
\ ( ' ¥




osgoclodad  wdlty A vedild s
whosg adxz}aow&Qd Vol U may be.
changed . .

4 ©p  PTOGOLHMING

fg; a CoNEALNOD

+ q0 fndlcated she  S0TOGQ
coch  vogdable  ghowsd bo
ven o unfoa votble  norned

ove  Yust  dg Symobotic TG PogONk
—cu:?oo ok a. nemoTy ocafon.

‘#OUM

Nk Playos dove =9B

o+ far +tyre bhove s vaoltble
%0 m@ noed — an ntegam VCLLLLQQB
Bdte ad Byros

D

'r}ﬁp_hﬂd@ ba&;‘fcunﬁ

Hose playes  grose fe o  VouTablé

1

ot &ggmyma;nan D romputtng.,
U




. W

eSS RO SR A ETATAR T 2 r—

Al ot comma,mo&?oo, the natﬂa

'uB Q. pogtmaniaw o biPasy duglt o |

"/bafi Kopdadonts o togfeas Sratd
(With e ot fwo  eoethie  vali oS
THhoma vcuuaa ach Mmo8L  CommONy  OoP

oW

L o Q’ bu:t othep soppanted gueh

0% toul/raise yos/no, * /- onjo+ oTe
commco-

the byte fs @ anit ot degekou
f)n#msmai?m That MoSt CommODl‘d o%

o}

oGt budks histamcatky 4 byl wa;g;
m DAbOT o bitas ugod o encate
a af NQIe Chasactoy Ot foat wh Q
reompufﬂ% . 4ot thi® gleleluNialy fx fo
| | the Imallost Qddwssobtg unit oY
MeMOTY o many  pemputon TO
'dﬁwob?gun:co ocob?JrUC(tr?i:H 8fzed byroo

ATOrm 4 ommon g. bfs dQ"%PDCL'HOD
:nmwoma

N ————




fooay  purobT 8ystom .

+ A Bfpary  numbes sygtem s
00 ot the 4 H4ypas od  pumbed
Qystom 0 computos  appications
whose BINaTY  numbose  ome@
vepvecontad. by only oo SUmlb_‘@S .
dfgizs  dho - bfbasy  puwmPeTs have
o0 oxpoesced nh e hodl 8 Nl
QUSEEM® or  Oxorople. 3 a Bnasy ,
oumbey  fach  diglt @ +hG Sgatero K
ond to b0 kR

those  awe 4 dPytoTenk NP@@ 01
O pambes SLJStO.m

¥ efposy  numbed sgéim@sé 2))[
£ pead  DumbOT  BysEOM (oaBo B)
r pecfmas PeLmboD ;%smm Cbﬂ@ﬂ ‘03

| ,* \V\QAOLdQumai r)umbcxts
- - g%gmm CbaSQ\b)

] |
! ¥ f ’
f ) ) ok A ! 5
L I ‘. _ L . | |
£23

Wil




;-_*__________;—_»—______——-—-——-—'—__'__.'——:——"— |
dfiguon  @eApoNTeeot

* Acvoduhg O

mc:dchcama;tfa@ . a
as QA ownbes  dthask s Qg(pa\QS'SQd 'J—UD
Ho gloary gQystem  boge & pumorau
Qusrem , Dx doseatbos mmeb-‘fc v a\ues
By swo  ooravatod ngﬁbo@ IC@.nci) oo
0(z000) the base -8 gygrom fg the
Posttionat  motatfon it & o8 eadix )

_—

* e udod uh au  |arosd
COMPUATS  and  competos basad dovicag

b
QoUe ot B HPgoe. ool mondadion
D elockonfe Cloleliug
. Q T

gotey  miooy  gifgfe [LASLCS PO
Bit :- |

A Slnge f 4
BI{DC[(U * o 4

A bibomy 9 digit B
) Pmee copedeg o |

g S SQveray

Lv)

plES

£ xamblos ;
* 1010 & a b-bul bBinawy purdben

-___
—e S — i,

x 10000l s a 1 bt Bhawy naobes .

— =
—

I



T —— !
]

e e e - B

I
Rod Xy & -
{0
+ Blhomy Sysrem oPoatod |

dﬂdt o-\ SOPTOSONIS puwbes U g

pase Ps  kpown O ROALX
gnowy Mbcm Toblo - ]

e

§

Qome o+ Tha binody poroxfons
doctmasr | PuPbe® “+00M

ot (Pxic O

130 20  oae  monttonad b tha BRLOW
D
Uk - , '
ok ) |
@ & d’“‘)}éf) §é° (;g’) & éoéé’ i Qof_‘*% bo?
-..\r- ! _5' Q} :
W Q)‘&& S - § =§ eof !
Y (R U0 U \ou 2 \0] 0] 13
a | 10 12 oo 29 LoLto
3 1 S R 23 Lottt
4 | 100 U L 240yt | L LOOO
et | 16 15 LU s Lt ©e)
1 | wm | eoo0l | |
2Tl uwet
g looco | \§ | 1OO to 28 e
i . ‘ (ttoo
a |10l | @« |(oou =T laeel
10 | |otO | 26 |loOD | 30 nuo.
_dw’/‘_J___—’—_q—-f




S — i——

Hos &g:- 13k

i i e R e FEDE R B

VO 40 tho Oxponont  =2owo e ondj

l83h = X10>y e x\o’l + 3%+ Bx10°

L2

Tbouﬁ»aod, Hunio:uo_ds |4 wnes: ONOS.
| ¢ g s T .
S e R NI S
T2 abovo tablo  caw be dggj:mbacl o
1 thaissand | 4 u.ﬂiczc odg rtcmg . ones. [
103. s lo"l’ [O\ - _L_Oo _ l
\ 9 o 3 5 I
(any

™ME can aeo po Qbocm uh tho :touowmg

(OO - i¢ LR
thaugands HUMTEdS | O0NOs  * | Tong.
DocT DO o3 (B2 lob Lo!
B noy 03 92 9 D o

1238 = 1x2®> +2x23 L 3xolpmyra®-

5,0 o A
Fosition JdbD _ BINawyY |

Dumbes  Systom
Bfﬂaﬂy}gwtm el .

1




-4l
T_::‘-\.

‘X@*OM‘\‘ X2 & \x ‘,/2% '[X\/‘f-\- - \/S o

= WIp D Doclmag
AS
we. Jﬂt)o.r@_ MmoTe  10F: tho numbeogo Plad

& 8 (po  move moda DT%M

tho
PO tha Cxampla 9‘?\/@13 Obove
Tn |

v —-_h-__\-‘\_“ 7
e\ o
bows "4«
. - Q7 o adeocProay

Chotwa qu:( ]
: . €11
A do “ |o.1 o o
b1 OQ N, T
A temal . Lk b’ B

»&M&:‘;ﬁ Aolthbamotilc  oposotfons. |

X we can paxiosm add f:Pon
o
S Wp400 cATon wulpitcosfon  dAnPelon

©
Oposotions  on | fRoavy ' pero baw.

;‘|3| Eis O (3 ~ i ! f i
c\ .'gj ::I H(J‘il,—}‘()r)‘h—- Vobigt™ ot "’
kf’ ) :)

} *  AddPng’ tawe B?qucra ou,mbqar:_.
| iy
|

A

5 .
with  gfve o DPOCL"E%' - Dwnbos K‘Dj'..gQ\#

R e ——

|
|
|
}
|
|

|
[
s
|

!
l

i
I
i




Dumbm‘ 4B gfven bolow.
B?OQ"KS T 0L o ‘
_QUJObQU gub ; WRE
O O 0
| 1
O \ \ '
\'!‘O""'\’ )
B L oo by
“fovr Oxau VPO .
f 1t O)
’[’ Q_)_L_(_)___L_t)__
| ot W

binosy pambos fe  glven uB tho +able
bo\ow
eltory | pumoba s Add Prton . |
O 0 Q
O \ \
( O 1
| \ O
-
0% oxappio
11 0] -
+ 100l
IOHO
¥ 8uUbTOLTOD OF 4000 &uag&z Bhoairy




U0 ! -

doxa » tha computor wDdoptarndd’ e

—_= B e e

muwdfely  nole g oLo2

{10!

oo,

0000
tip!
©09
Lol
e

| 00000 10

% BINA®Y EwhHbeo O ConMoNty US|
Jn  computes  oppfiattons. AV tho cating

e e e < e i

O QUOCRR (10 comPULQs  Suth o

¢, e ual bfoamy AES o gt ton
whte a  proggaun cer) ONY « ALgIL

| -

only tha  eodad languge  theee HoTm

°

thaso s_ diglt  puwbw | &y&tom

|

ES UQQ_C{ 40 o Sot @%‘ dalta C‘DTS)

dﬁqovnmdc?eo :

(&1
ProT mafon B dBctoted blES o

i1




REPRESATATION ©F DVTEOIERS

+ Dogene ogo. wholQ HUMDBAD OO
#1s ol polnd  peobos  with aad Px
point  sfxed  adtes the toodd
sfgnifeant w&
¥  DIndorgass o0 uhole Do) pem
whb o sange of Vounek gupponed
by O Payilculow -mQCh?ﬂQ
¥ ComPWOs Ul .':Q'E’):.Q::l purmbQs oY
bPES 30 copgomONE up TNXCHAE

Prrogoos owobao  (tna

ZQ@O fs nQLtbCLQ Y-
PogPtive. Co0) maative.,

wdﬁ VS?Z‘Q% ot machfres \/Q@H

ot on ?f\iOQQQr thax can be %%O'U&:Q

Lb,poDdﬂp oD compdd « -

* CnoDQfUQuH intogows  occupy onQ.
0ot ot Storge  and ofha the |

”HgPl caly #or 3, bired J-the 512@“




£+ o bag Awea Classe® o =
noLmely ShOM
8\DC3Q£1 ODC\

?r\&agms Stooage
i&% g & o beth
J oomg -

TNTEMDERS TYPES
\chﬂi NN
\ \ong ink - | |

et

Convewelon ot ' DiPAvY +0 doc troal -

£ Binawy  pumbestog 8Hgim;
Jourmns 40 basld  Hov aud ComPutew
and diglkar  gysrem

* tho doclinou o dQDCl‘md Gounﬂog
SO A0 the © BORO- o4 - 1O
NUIPBETING  “Qustem  whoma ek
afgir Wb a - nurobos MQ%;O@,
oo o poassthle o vayuos,: QO\\\Qd
d,ua&ks = gorn: edI) B et

‘J)J-r

ECS - &\3 C¢wo | Hu&ckmml cmd +h1’c®n)

EL///Y’_




N

* But ag wen a& hawig 10
diglts tho docfmoot  pambemng WStem
QA0 have tho prosasfong ‘ot addition
(4 ubdactfon - mu,bt?{:l?whoo Cx)an:\
d’?\f"s\or) payl ' ‘ S

b 90 o docdmar eussem cocnail
bod a vatuwa won +imwos grooeT
than g pravious puwnbQo pelFant
dockrooy  mambosing Syakern tR0A g
|sex ot symbol, Wb upgetas Wit
o ba& g, ub dorarmi ﬂew@’*%i
o4 coch digls ' with iy o pamobes .
| V= b0 P baarBybaoy L b iy ta bets &
i | b—ay™ 4 --. O4c
thqml : |
| NTQ, a 'aauo_ qu Dumeb

bl’sﬁmdu»ca&t

Y fe, thoe base vatug

2 ¥ e f
ard  fntegos f can e peiive
NOYALIVe () z@:w




e

e D__cjzm__ég Mum_lém“fng_ Systorm
* Dp o dacoal . o danQoy

Dmb@‘b"h% Sysrarw oqch uegon
NWAbET Coltmn hag vVoluok o4 enis |

Jons ,Jmﬂd'decis , thousKands  ote 0

|
wQ Move @lonPg  whe Dambas FTOM |

|

i

, | |
vPght to otk thap cach pogifon |
4D e ettt oF Hha decimoy Potnk |
f

Prdfcatad oo fncroasad - pegPiive f
POWET 6% o and o ' bada oY low|
Modulo ~ o with  pogpifon ox J
ool digit P0 Tha docfmod. Qygters |
tNdL cartng tha magpfiuda o7 tooighs,
ot +a diglt o8 orfe cowal uo

lo Lo thpough &) dho valuo ot eny

A cLmay Deurnbes Wit bo 00

Jp tho &uwro o fos 108ts

et PiTad - by "ertG‘ 'UQPQQHVQ

KDQU%MES

e,?oo&rg LoD TTDg  SYSIAD.- i
4 Dr douoto c’rho_SamQSo:c o

ot PUCSE am m daciLmas mmqur%,

fi

A—

3uatom , put _unifka tha docrmoy







\9

lrcsg&om hieh uBgsh  POWLRS 0% Jan
Png Syskare wovken

e brnasy erpbea
0D POWTE 0% WO Q?V?ma <

ofnoTy o doctroal connensTon

pfoasy  difqlt |
‘ 1SR
2P6 |le | bi | 32 | lo K

¥ BY adding  upgethew All the

doctimal pwobas values Hgom
aPght to tosh ar the  Poartlong
thot ome Popvesented by o U
ofves ug (@Bb)+ba 432 + 4 4 | = 267

Rpeated plvisPon by 2 (Metbod)

* pNVididg oacen doctrmoay
DL bo . /
"8 e =3 Sbowr) W

gTven - ol tosdllLL Pluss o
: e O TQMa oy




—-tl
- | r
% DY thg docimau  parmbes bemg |

d?VYde B} Qven than tha yosulk wiu,
b cwhowe ard m‘ ‘Uojnmm@ﬁ LU?“
be cgituas 3o 'ov

X DY 4he docfrar NuumbRS ?8

odd. thap tha tosutt  wiu pSt T
le\IC\)dQ. complot\y and +ho RLMOLNACY
wiwbe o 4V
NUbeo - oY, CoMmICON
BDOT tof .
— > D‘ﬁ“éis)ﬁ_ﬂ____w'\'“’.“f}_.__ -+
A Buk | ;
4| \Bene
Lovovge g le Bigandy 5
SN | O] U - S
32 | bouble wosd |
R 5 feund ks
- e — HE OO R |
Nurbo 0% 84108 | common Names
Lo, 04 (') Q. H"owmcw)
L, bAg, BTle (279 | Mog abg+e Lmb)
B2 I B
l 612, thl ; {24 Cz’? Sigabyre o) ||
uwo_w%&ngﬁq _ | Torabye o) :\l




2y
‘;a

——

———

X A BT P tha avpvovfated tormg

1
doastved  aqom ginasy dRot# E

% A ploomy Qustom bas oy Ewo
groxes 1eqfe v or aud L—OCB?C A

QNing a bass ot & -

¥ A pocitmal Scd&:cm) was dg-rrovon
dugts o to g giveg & o boda ot °

Nuwboy gygiom  grdl ' musudl- Conveas o

p— e

*k Computor awrchftocdang !
QU POTLES ‘:}o\\owfﬂca ou,me'a SUAXQMm .

* BlDOJbg Du_me'a SY&ITL
F OcktO ocuanfa LUk
* 00cfma Purpbos 2Y&kem

* Heaow qfemal parrbhos
SYLOM . .

1 !
= LD

) Lok A BNy Durob e 'SYSXom

bas ony two digls o and | thy
bOB0 03 binavy OwHbos SYstam 8

gy



Tc-;a,\oclrzr_c_; dgnor.Qaz blool’ﬂ:l P'UQ'*‘X |
fxounP(@ (ol = tg 1ol & | ‘

Ix@* A 0x2—”’ x x2? +ox2' yid

\

= Ix\b -\-\xlr )
= (b vAtl =2)
QOlOQZ = a2xt! @—‘) 1o

x ool nuﬂbe“ syskero hos
ooy (&) diglts oo L2 B AP
. pwnbet gysienn tho bods O ockad
”DMDDQ‘U f< &

‘Ex_wpm _.

; (B¢ = @rst AtRES

!
| - 2 2xg = loxt = (1“3)[0

o ' )

Db QT

=
1

—————a

e S e

5 pkelmar mumbar Sudkem
as ooy G dige ot 9
01, 8.3, 4,561 8.9, to bade 0%
dQ.C,UT)Q—Q ) DuIUbQ)}ZSCAéIQID'\DS

I

| , | e
,! {_O [ 1 4 ,i.'. | s LS O
P e




ExampPIO ¢

=(8x100 0) ¢ (P X100 +3(109)

\J

2000 + BOO +30 8

- an3s-
Hoxa Doclmoay UMbl gy8xel

,*\ A Hoxo  Declmat numbe
gystarm has (Lo ehanumoste

Voo otogq A got  BVOTY [ela¥galatek:

with 0.8, 3. 48,06, aapn, 6, DE F.

g-u c—l2, D-13. £, BB,

- CON\/ER&HDN

X HCcozbung 550 r‘m}d:lc Luxhox 8
uxsr?og Qrooucotkad  ATATCLGR |

_foD ot Boothos and S&k0o
0o wwor® 0 godPol atong SPda.

(&538)lo = @xlo® +Bx107 & 3)“'014!-%?\\1
' *@)gf\oo)
|
|
a

8‘4

thcz basQ O DaJDberSgékQﬂD A0

mumm convesaation Qi cornSolg

>3,

|
|
&

|

* ' mouwtod Capveossoirton  and ..

_-1—__‘_——_—’

—— i

ST




i

|
i

CONSO! ai:?orb

E@Darai:?mfh’ socus o O
lohSsxafng convay o el

F wha we  oxpestent sdob
TQthth?QcSp ound iQ_ﬁf-#QQkS»"la‘r)

and ~owgfvenasg and T

othQw

world o =ovgiverodd .

* Awaronws ko the coung

¥  todrcg love P clalming U
Qven gamfdaxr oun &t |
+ =orgfvancas o+ atng

. ] .
%  proging Foddb

i
o
|
|

————————

conversatrion Than wo oPght

conclude +Hat Scleh fa O
occ,argton o ! mujcwm i

@Dvmoﬁc\od ouad. Coragolatloo

I T




R

| f‘n-.uvoduct?oo Lo com _Pu_thb‘

-..nx—__..—.—pw

’r s = : \
@ﬁammuﬁg |
| o IEE SN | B

A A prOgQIOID f)s.ou {far 0%

Tnstvuctfors thot fs ©xecuxad by Q Pli
COmPULOT o accorOP\PSh o PCIU'J:PQQKG@ |
Josk .
| . quoa +hasd ,rﬁ;}%&f’oo@
s PTOQ BaITMING ! o

x ‘DQVQLOPULDQ q pvogn‘wnls
A elvewlas . Poocoady .

| * Analyze: *rho_bUOb\Qm‘ -
£ DOsugD o PrOQT O D

f

y QOdCL *H\Q_ pTOgTOm i
K TS tHho progTrTouUm
lfrypa& ot compudQo [pmgmbmg [

(LonguogQ
+  machre languayga




e e e e - — -,

| _
!’1' No o lgv .Lﬁ__uﬂ_g_%—
! = New lovet m@ggfg
%DQCM ro madﬂfm [cxngwafg@,
.EPSSQ[Y)*O[H J——CLD%(_LO._SQ Oﬂﬂﬂ_ QKCU’OPLQ
|
|
{

|0F- law (ovel LQDW%Q
&) ﬁi‘-’aﬁ Loves Lapqu,cu;

T

3 e —————

I => - High  .1over Lo.ngun_gQ
;! fe neas o  puwwan long oG -

that  apquone. - moskly E0QiEh|

|woTd ¢, cxt, Java +  cobol, PHB
2asfc . oua hove Mmooy dthas.

otanqugg |
ﬁgpa o% "rggggiu{ oD _ :
b F\\I{- |

? (ASS Q'DbQU) Q@—Om pﬂgy @(TTQ\'U

-

088 oMy lonage thgo moching
| Codo._ -

1.@ . poere)
QN  asl0 by +oars| ot

|

-~

i
b -




s e et st % ‘
gl e —— et S e a———
vy e A T S £ ‘_‘T.

com@?l53 ' SO | \f\
ITanotoTs | ap  ontos sak ot hetockfor

wottten 0 o  gfghow  jevel Symbolfe
ranguoge fato  pachfe Languoge !’

¥ CompPutos  language PUUCQ%S@@!
Thod 1o g (o proguasn N by &axqmm‘
by grorommans

Corn PULOD - _
N3t caTo ! -
Higb 1ovear \ s >

SlcEr i

|
1
!
!
l

|
|

Lang |
Ligh:  lover Lwc@pwm>LMQg LmaD;
Loung uwago ' > pagggrob,g |

: !

— Rinary




ALOIOR ITHME o1 FrowcHARTS
’_____ﬁ_»iﬁ""“ e ] e

¥ A Hyefear wagferammfﬂ@ TS
canhke. dovfiod JJ’U:O 1D locaty

Gaobicrs Bl (pross

XK produl Qs gardcmml SQQUJUQDCO- oY

Sreps thak dolceu’ko, Qolukion 0%
proPlem) . | f
frop lenontosTon phodd

S
x Jopotamant o progsauo s
SOMA.  PIDg 70UDLNG Jonguage .
- STERS v RROBLEM SOLINOY
Sk RRFUNG B augortthm Sucossiva
Juoget S+opy  Stap do ra o
QLJLQOD'IO']‘-D('D that (Pe VaTY 46 o Come ”

lond (,LOL%Q\

¥ fs anastidfcoe ang

PodOT MmO LCchau_,CL!SQ dhat harps
pfa’ogvo.mmo_@g dovoPlo onoo oPihmg

PScwdo Codo . fs  vowy SC o Plowy
1~¢> Qvorydaogt Fog sk .




T_ = _\!
|
I

LK

ExPRESS\or\LQ HlE_RI—\QCH 9‘* OP‘:RF\‘_L_ONS 1
|| - 1
ITveULT.  AUNTIONS

[ | . |
l\r.xPRESS\oNu ;
N——— ﬁg
i{ D computas Suonc O @apwﬁz&fmuf
Il\s Q.  QYntockia ool  up a pmﬂmmirg;
}idﬁ dokaw ming iiﬂ \!Cl,UiO_ b e a I
;comb?naft’on' o+ ona ©F  MMo%Q cgoarOﬁdQ
'\fagLfab (@3 , Sunck 0§  ond opeORKOTR
thox  tha P'zrog’awnmdf)g lanNguoge n
I““LQ}{PM anrnd (‘_cmpu;tQéP e P’UOd,uCO_
'ODo“becs vaila ’Hus pq;oco_aa r 40T
maiho,mcu‘?w& oxpoeadfond fs  collad

‘l ovaoxton

s

[ FAPUOSALO0 (B o4ton  coprcaiod |
e ' |
lenlth Stasdament  -a  &ypnractfe Qni-?’fa

i?u)hiQD bag no valug Can er)S%'ruci?OD)

& HOU Q)(OJ"D_F’LQ% {&4(3’ \f& both an
o Prb max e and  programn s |
oxbreakdn | whfeh  ovaluodes po Bl A

L




e T
LS p - e e e e - -

vosble 8 an exPresslon pocaudy ft
AONOES o vaull Jbh roonmodd 2o /ytb]|

o pelartonal  oxprasalon JR [+ 4]
whTeh Q\fcuwcz&' up Halso

VoID AS A RESLUI\" TYPE |
X% un ¢ and 0OSk C’—dmr?vqi

kw)guuggg a -~toll Lo O *rf(,mc_i'L@D

g@xpm@s&oof ot tgpe \fo?d, VaUes oF
i ‘

o+ &uh an rown audy .

QipE SFFECES  AND. ELIMINATION -

¥ \p  many progToumn g
,"\ODQUDUQQ@; oL dunction QM bena aw
QX PTORALOD 'Cghmﬁr\fﬂg Q *—}Lmu?or)
oy bhave " gldo | otdtocts AD

RSO

‘notrmaly Jhave  tHho p'UOPQU'Hd oY
‘Qj@"&Q‘O’Q\'\i?m '\"UODSPQWQD% DN mou’)(d

nguﬂm&_ QJCPU‘QSSIOF\& mowy bo . onded

l4ype ~Noild connat Jo usad  &o tho vaiue |

oxproasion  Lolth o otioct doos o@i

Lﬁmﬂ_—som?c@fm D Hxp  4ho OX P RSSton!

fa ko an OxPTOSBIOD , AD @xam Pl ot

Wi a Voﬁi ot LD Yy Pe Lsavaud '



ep\/ﬁms
| * Notoes that the SHormod no+?or) ot Q |

180 &4t

tho oxpressfon  Hor fis  gftle —etteets
| d&mgam the voswt o Tha

ooy and o
Q+oremend +hat Pnducos

oxpacasfon
ofda oAfects

Qldo 0#te Pe @ chorge 1o tha OUOSITOCK
gtowge 0% to ounfng | prog@s® -

HIERARCHY - OF OPEQHTIOI\B
on)m?o% lO-DfBUJOU%Q

* fp o  pIOgT
PHVo\V 0% kPPl

when o @xo‘m&&mo
op@rm—?ona e hlosomeny  oF opasortonsg
ds  Tha confiaog ond. Poyau PTOeTS
on o dQe  uhH wnfn  the oxpress fop
cons S8 6% 6P oroxfons ke add fton

aubtvocafon  mukt ofcoxton | abvPefan

| oxponONLS oA poTAON:h Q0% |

*Hlo_ Wamcbg o OPQJ@LOJPOW@ ud as Holl 0cog
t pocwmbmos ) | ‘
X EXPONQONES

* T\Oukb?mg 0T ofvidp .
% AJALRD  or_ Subyythlon-

i ogke the \%Dimmmw?om D @Q(Lun:ta \

M_/

Y= gl 00 FUR 4unc%CO 3,

|
|
|

|




¥ Frocution o% tha Qx@rg%&fDﬂQ msndQ

Ii

o pomenibead growitng  Avom the ,l
?ﬂ fnnoTmosk PagenNtead. othQw P owenthag \\
tho  gpects,  chogoctoss 1k byokors £ |

t ‘

pracealy ol squome woak 30

I
1

Jal doT CodegoTy o FESTR|

%

} % Ator going tho opawodtons fo |
"ThQ Pagonth 6aas &mm?ng ahooda tha ' ' §
prooou\ie ?ov nggu?on |
JmUJiPPl?CQi?OO (DU D[vlgf\\ | ,ﬁ
I i
; Ofb”oLch :p bwl \Dnc,aj:ten {%
chd df\nsmn Jdb an : QAP'DQ&&LQD b%
fm..-t?plfm;uon o7  qivisfon QPQmmA
]

(b Hho et o ofghe CRYOLQW(

:- 0v_( gubtracetfo

|
s'
,1 ¥ dhp owoew oY% Odd\Hoo
{
1

0o cubfvlrekion B ap  Buphosnise
hﬁajd% Lo p'zrf’tr(’w POT 0T
tfon oy Sub’r‘uqu‘?or) OPQGOL:H

e i ot 'mmmm ~---.~--h#_1

_;__..__



I — e — Ext
B 0 =
| Solve ha AoliowdnNg  OxPToROD |
| : 1
A= FQifg +RB+b ~ [+DB/g i
Q= 3alg+ajgrb-|+b/g

3 ' j

0l +R/g +b-1+h & opovasion = |

o .

U= 8v@teyb-1+5l8  opowatfon :/ ,

O BhbEb ibn L opPaTaion i/ L

A =3 +l4b — | o g

o oPogouion i) |
i it st operation :+ |
t Q= | -\ x0 opcration f =t é
L= B+0 opoTER ON |~ E
| O-=o . opagoction - . |
i ;
DNpullr 2 unafons *

;. *. 40 PO coading W have dong
;iéio fav  pvolves matehTng QXFS%?DQ'

! CLGJCQ Q*gaifl&& QL tOMPloK. |, and Oma.
1OL  madeh OCccuag . .gap L,©

‘ . I Qr

|fotosoat dola , s DG mona
| el .

'O pyockPea

e D
I8 mueh  (Pko whieh |

4ot Pod 4o b0 abw yp _CompPna Tk ol th |




e e T

e

B

pramr——

o 8o MO
| X Buflbt ID #U,DCJ(‘\OOS o/ P’UOPQJLL(QS"?O'U

cobteh  cwmM  Con . coltudord hg oLk
gfvep +4no qupfock

¥ puin(p fovoose ~+uctions Q92
V@P(Xf—\—?@& 1ov  WHIL  cwm can +Hha
cupfect glvan tha obfoct

% A complata f&x oF pultttd
fe  availlobw | ‘
gfda ‘o% o Tulo i o \
| x thvo oull o tunckiad giwef
lodow you to ual basfe  pro portioR 0%
;8(-'3?093 OLDd NUWMbAT U Houo oD
[Hhey ocugo oUDW you todo PIay matic
mcas guch oa Pt up commond (tha
%EPOLfcrODQxQS and vVoaToblor , whith attabd

e ! T

]

|4he who  TUlRR | Sygsam +o bQ POYAL
tenfzad thoy  augo alow yoaualo 4.0

e —




JL!'—.—«"' A —— e
. 1 \
= .

* A @A largQuoide | ag any othos

larQuae  hoa I own auphakor oY 5

chowacter  got . AdL dhe guuariiias dotined

X used D BASTe ama congiruicenl by
loton > pgB.CL ... 2z

‘- al .b:Q---Z
Diglrs —~ o, . @, - --.q

SPeclay chavacky —> «_x/¢y <> ;

| Blanks = 9n tho 4t we. shall donota. q

blanlk by tho chazackes A

£9-80 PRINT “© GoVPVD 7 5 ** 4 2%, ¢“opm e
O -~ (8'n

B e et

— i,

comaE be changod fa g ProgTeue oW

B

e

oo tonred 40 05 Cong+tOndts



o e e e e
e bt kb i S SR

/_1) NujT)O)c_lc eowﬂ :
& Nob. Nuooxte o+ el o% v ing

congtaNS- e g
o badte Gnpeily

| * A Congtonk |

o, La-..q thox

£ Drreges  conStonE
% 'RQCL(L c'_cwsw—l\r

sﬁ p rxu*o;om’ it OuE on
ox pifeft  doctrmay B caual nkodew
corgiand (%, © whart '‘owmbev) 9,

2 roal congtalt

' .y the purobew ?DC!uoLer adge?nm
polnt  By/r @@, 93 ;.o

‘93 12 c'_quczd tEs - Poocklonad . PQWS\“@J}& 1258

tMQgQﬁ FD.&J’ ‘ i (L

s‘i:

* vorfablo to Storo tong \/QLuQN-
—long A

/* varn ab(ca {_0 Sj:OJO'lO_ Grom,t

i
| xp0r 200 |

i
w
|

- ———

A R e ——

(L/\(p_tu&* ﬁtoaib.; ST T




P R e e e e e

(koy “woows

_ S P T

B oTtow .

!

(CommANDS
|

¥ keY work canngt usad ag vomtoble
0T constant’ noumos

|oantng  bos ban oxplaihad 0 CCOMP
| x hay have o gpoafrfe moantng o | |
TPy Doplomont gpontfe ¢ tapguge 49{1&“&1
¥ D0 toema o+ IED thoy ama tha 'i
WoTAL  pwe. phagosns Hot SoanchoT QHeT |
fko Coameh ongPhoy  alse catled  SeaTTh ,
!

|

|

| X Koy wotTk Oma tha wowds WRATEe
l

l

!

l

BHSTC kggwoads ADD ComleNDS Y\
|

5
flas . }

| > ROY wodse oTd twIHtan 0D Lo Qagyy %
1otbor ‘
| ¥ Koy wodsS ‘nao Barofvad word.e :
lwhiteh ax  proeese . ) |
1B thate ax g2 poge S o
| 3> KQ_H wodS (n ¢ QT Qivan | ,
below - !
| audo joubte. ans Srweld |
[ bTeal o (ong geu HCh J
| cha | OX 161 7 TekunD LoD
| cong. |+ loak S as vt o]
| do f "?E— Staxic. RO . -J

tl




"'wa £x *

> auwto
¢t quio koyboved dodeTam 1T
i . “
foa_m(:\Q '
|

ouko ?n:t vood o

|
|
|
| & chow | |
} o chow key (otd s docClowos « J'
l | j

VO\T?OJD(Q YOoT OxeuoPlo.

i

t

| chow  adphadat ; 5L ‘L
I
!

| i

| ~OOlleAL OPERATOR ard RELATI‘\/&QPERMO&G
! ,5

W It
(LOGITCAL OPERATORS) I
~— H

!
{ 1
i
1
!
{
|
x

Il . 7 — li

| # A logefog  opoasdat fe e 3
![;Sgrob@! Ov cooml  uSod . 2o .conNEet Lwo OF

|
l
roQIQ. Ox PTRAST ONS Such thax Tt Vedua ‘
LQO tho p% ta originol ExPICsSion cuxl on |
1%’(\& rocaning o3 the oporotos Commoo %
!\bq&m oraofoTs ANVD ,eR, O Mo T 3 i
|

)

!

?

I

| ————

\‘,DtSC.uSST;\/:\
___/J

f r wth TN nooss tanguoge Q. @tpfm%&_w
i T d?\f?Qd_ a\t@ 40O ‘Q'O"OCLD o qmw:

QQ_.J( OHXT - uwp uUldan- tegcrd OP
‘wlﬂ) 't?'(goi—*m OAPTosSIOD -




.

- . ‘

Po mazt  [anguagos thooe omae \\
St Tt FOLHS,  ROT . HOUMING  PTOPQD logeay |

' >34
b> A 3$24:l4~

b>4 cand 24 = 4

= . —
AP opQuotor sk tO coaa

COOPIOX  BEO(COn OxPIOSHLOD

fouth qobles.
* common was 1O

nolodktenshCp .

Ex amPlol

- A&B <« TIE A 3b
5 >2RUBT
4 > 1235 <£=H

D 0T USSP | L
¢ +ho dolaxfonoul - OpeTatoss, OVTQ

oo usod o, Qooodn o_%a.q ©OxPIRAgoON

thod COO'F‘DOLQ ProgTamm oW O PQ g0 t00

Cympbod. arxd- 10T mamcm con vary gyt
j;##@oce,nr ngmmlog tapguwaged  mo&t
progiarn topguage v mtc:titorwt OPQ'zra_tczs

40 +ha -a’onewlr)g

B

Sow logerel .




¥

L_ - J;:‘mw—:f:ﬂ‘ff;:_i j:::ﬁ T:
i o T |
cposarove | roecrng
2 |1 oS8S +han |
N gg@ﬂigﬂ' +han
- OT &V
| = legs e uQb 4o
} = greates than ov
i Qo‘(bl_,o_q-ro | \ I
f - T covuouty Ceaualy
: | = 0% 2> oo OULEY (ned coual
A - [ "\'Ci)~ "
EFxaroplal ‘ R
- 9<85b o =
g [
| a > R 15Y
qQ < =7
! ALr>=2X
= =13
§@Emrrfomfu DPERATOR:

* AD  opoQtoD ok given

:DOC{QOD Vo0 by @_\(Q/U,O.klon +ho
| volaxfonabfe potweon rwe OPRTANAS

ConpiL£D LANGIUAGIE

A aemelPed .LaDcaunJaQI& Q
PoOTgTAMMING  unaN fmPrmand ax

| +SP?CQ\LH com\of’ggt and. oot Pt e Qﬁéw
ITVTERPRETED  LAGIUAGIE LRy

kAR Pnchpmq anguago P
Q

W




.)‘\) .
\

s e ST
- s

[ OJ')CJL'{"
“’mP‘W\iM?oOS Q)UQ&Q_ OWTU.&TOOS d kH 5

T O out pEEVO
and = Yy worth : . o,
Progvam ndo machund - [on

usty comp\og
&?OOQ

CompILED LANGIUAGE VE

LANOCILAKE

| H

o LANGIVRCE
NFERPRETED AT

CcomP|LED LANOIUAOIE i = - /

% tho codo mcomP?le A P‘i’rogzram oy sdon

language con be o a fngoveooked

0 xcutod d.?.:"-g(ﬂ’lg bo LQO(&U_W fgo not. : !
W?lQ.d_ ?J: le l

o computer v Tl coatea’ |

o Qoone cabh mugt
be douns Foomod |
frdo machine dddob@ mochine  lang uage
tngjaacsfong prios 4o [POfoT to wunl 0g ona
QX OLATON | PrOgTam.

DEBUGIGH N
e 3 DQbUQQU)_q ‘@ 'HQ PoOtosS +OdQ+QcﬂxﬁJ
and ‘m'm\rtDQ 40 Qﬂ&itog aeh poter®

e S caial g bgg o @ qoa

A



PRty _—

8Y *@FD I
¥ OIMQ

b e

oporation
oLQbu.gq‘i’r)g s usd - to ;{—\_DO[ oA

bhgs  (ewD dofeds .

BASIc QtEPs  frn) pEBUGIaAIN O ARE

; x Rocognfze that QbonNg ox sk
¥ QColala 4o Lowwe 6" ona bug
¥ @dontfty tha cauap ot to bug

X porerming o #f Fov one bug
A aPPY o 48k ond tesd, R

SFmPlti pTogTans u&ﬁ@ ’!‘Mm éontgnts 0T
Geut03) i teold) Condimh )

,J ¥ Do hfs  ocompla you witl teawnto
o 8impl Cotaudodo®  ub C prEgRarnmitg

using  tho  Swih Stata moant

¥ J0  umlesstant s Qrample Yoy
’8bouﬂ>l LhQYQ tho Egoowiagl% .04 :FDUOUJ?D%
¢ peograming  +opfes

* ¢ . godih smmmm
X o ook and Cd\tluf\o

ol SEGTE) (sl suten graa
# foctude Z 8L h>

einke oty ) g -

| ‘ dawr OPRag4oT




double i@t Second :
prfoty ¢v Endon o OP

St (e, o opeTAs) !

PT?O"I’B Cl\ Enko®n +wo OPQQTQ-DCAS 2 ”)
Scand (v 4 o, o igat s apd Second ).

0
Swith  coPavaton 37

Cag 4

P'&?r\ilg & r._’faf T vy Uy =y, LD
F9  , Qocond , Hindt 4 gewond i, HTQAR,
Cax0 .- |

Pafray ¢y M~y 0B ey 1 F4 RO
Socond |, 108t - Secona )y ¢ pmaale

_Qo&‘xx .

P%‘?M\B Cu ¥oow Ul SR YO % o~y ‘.kc& u) -:;"n;&k)
Socond |, HPpgt & Second ) : proak’

p'w?nst\g (" edaw | opogaton i ‘pa,( CO‘D’QCi")'i

‘3 ]
ALATD 6 -

J-

ooaxed (Y2 ¥)J; ﬁ'-\

B

Out put o
Entas QN OPQyoRoT €4, =>x,)1 %

ENtQ?  tew0  oPQTIOXOT i L6
A6 S

— e



e N ——

a %=
tho 4 opowatos ontexod od the RS
stoved  n opowator o Aha H0O SRR
' and 4.6 ooa grooad T ATISK Gl

SQcotd  congrock\Valy.

vovroafiy Of @ Soldkfor
@@@ NoTo Yy

x novalfiy  fo domfsiey o ot tThe |
Mo oxProaton ug@l to napxme tha :‘
comond Tatfon ot a SotusTon. PO+ 0aco| &:
fs Moy used ug o moassume ot Tl
Sdiep D a apd duefng +vatfon rmac,t?or)s
fovolving apd  paso wm,gqﬁ

T T SN—
M?’rg ormida s )

T

i

SR

r——— ___.

— T s

* N= molavity ‘R@"C(q‘b roass
x [eavulvalent + magas] |

* molastty x Bagicty = Mt aniy
Xhcldey  nvovmIPry fs 64 ovdoms dwnotad

by tho (0QT N-SOMO  o% o othoo unlty
$1  rooomallty ame au Qx POSLQy

TN~
W m®%ﬁwf’o®

!
{
|

| T x Tratlon  fe tha poocess o

b

J R

—_—




B —

oD —e -
[l - i 7
wadaol  oddufon o @ 8oLxl0B GRoa

and volumd Wi Qo

, | KDOWwD coneantTaA o

l‘:nj N0 Boaxior
O UPAKPOWD  contermivation un

; obPRoehos Pr D valization 10 Al tha
x POc amakive ot Ho acd o basg. +T+oarTon.
P MY 2 NaVo
o | N = novoalfty ot e fcidlec gowtion

g : Vi = yvoluma o th .QO\ui\Or') .
"‘, VR = (Narova 4pbmb ¥b &b eme Ve - N mougs
. No AV bx V¢ \-\IJ_>-'
% motsix  ogdfrfon:
g * 4 rmoatxix  addifon tokas a3 IoPut
' Mmat+tarties p and ¢ DProduody ong OutPuk noodkyix
: A _toch olemond o tHhe outbud  nearafx 4
e tho pum Ot +ha CQ’DQPOJﬁfpg

_PQ) A LOICSI=pDIO)T e ofT O |
(Mot ofx QMIOD ?mioa = |

4+ motelc a4 and hoskaix o I

< B = £ b ”
- L \




hy

ot @ QOuK\0D o4 a

é@qduoﬂ QodUX 100

KnownN conean4To 10D .
Ol UPKPOWN  concemtration an kU o
opDTachas fr Naukoalfzation 1O Al G

eOcamative ot HO acdl amd basd +Ptocdon,

NIV o N2V
N = NvoTroalfty ot the Acidlc Solutton
Vi = Yolume o+ te  Solutlon -

VoAV b Verva) ™

moteix  oad f+fon .
| ¥ A madxix addfion tokay tes InPut
matries g and ¢ Prodund ong OutPut rooddix |
A - f0Ch oomend o tho outbPut noanatx 4
le fro pum 0% the CoTopPoding

o) A LIC3=BIIC)T L)

|
|
|
|

\

and  volumd with /oot
+ho Peadion

A

|
|

|

f/
U

VR = (Namava 4n0bmb ¥b tbcme Vc‘c-ﬂdm\/ci?f




|

x v e st e

e

|

EQ UM emPharfzo  tobar 5 brdes to add
lr‘ywo givan Matrias thay - Shoctd bava
|

W0 damo Size o othowian (i omort SiZes
0t  dlvcondon 'S undosxipod !

}:Algo'ZYPTbﬂD o rororm  matofx Addifon .

L
8P 11 WP b Nparf | Qlonoonts

&rop

steb =% Rpomt doom (20 to pwoboe
o Tows
8Qp A

Ropoay 490 126 1o nwmbos

1 colwwnng .

Qtop 5 :  masrtx
-+ m}.‘?r?x £ €33

| SmP b @ prink motvixs

Sep 1

(@ b fcodfon) ¢

| ¥ PO MoAhanoLtes Poa utasty i;r)
‘; l?(mq mgmﬂf ﬂDOJc‘B‘?X mulip\?cgi?or)

g Daj ng - m%ﬁo}{ EUCS)

L& POPUL 4o moasarfy aquards'

|
]

:’?D a b?Dbe'H OPQM?OD thox  produws

! FTix Rrom Awso Potasies, Hob mq‘?x '
Jg@coaﬁd DOy |

—e,

-—-—-.____;-——E"
i

2

AXE - b 5., 19 o r
o (2 ;




i1

S ocorl o TQauwut -

Stat vica eraigste  dotingy

S manutocumes  wusg
40 _wogue  Quolty  Jndo e

0
g
g
g
:
>
3
=
5
I\

Dby 04 Founa P +hg
MOETTX  Mmoust bo basg |
|




1o l:;‘ﬁpﬂ Al Ao W0 oltt o hﬂj.f}
L OO I}Q,aru_l?‘-ful_ f"‘rm,ﬂﬁ:,

WU o4 o Y point gcall

5

i i 5
{ * 90 avialn cases 'O eonfur

P Pocude was  pronfon fs agBant at the

A pofad Cealg Pe o fdot

l‘

i : oren! ©
! ¥ BGasd ton  yecodNd

| on had

Nns ©72 )

Syuleds / pvodact ol tha
L usad  f OxbPov Tarxod, b

Oﬁs ot a 4 pofnd Scalo-
+ A 4 ponr ifront Scond 0 -
i{s]oX ocratdd 4o disonr “to resudsd I:
J * A4 pont Scaty Hored Q UOi@
whR a bas Epiniol) .

| Framulas .

+ foplotion mean = k= (2,1 /N

* PoPwlatios gtarmdavd doy vdlon
= T =8 Cg (Xt =02 b))

| * poauas

i tcag Ot FOPwin fon :
| PoPUQrTon v gy ?Qﬂa ._P = Pafy 8
I * a, Rl - IR S o

| Stardaral > aq 2 ong £ Lx “"«y‘it
| R o E
i T r e i S mm"“—ﬂvwm;;:bkj ‘-"?u.":: . i

D e -




M
SR T
Ll APP \Tuasfong VBT U, gl
907y ) B
' |
| web PO FOoTwhH0k ©OXPleU® 1/ . |
|| BYOWReR | g qox BSR 45.70 |
| google chtrma sh 0. @Qa.3-31 |
| Adbha Htasb on 0.0 194,
:J\ PICLHQU . |
a FR
'}l&x goaf) | thundes biod Ab-b-O |
o\Pent +1°te zTta Q-840 |
- z'
Qomrfllll\l ufn} Scp qu #
y
ki T 3QLQTNM 4.Qa
Leet w2 Cym —2)
mitoo | mfcerasott o4l | woTld Rolb
qo{t ) Al Bolb
o33 lon
| pluss &olb 8O(6 Accoac |
| - | Ro(b P (Pehar
ab b r
‘ | Q { ' 'l . ;
ks h ‘dcba\k | ) . olp - o1 S VIR TR B i
B QOOBY |
b £3U400 *TQ‘DCLPDd 511 RN <) 1
Ivkura sdrton f 2. 90

f
i




l\
! :
! :F) :m(,u,l"? NVLC de_IQ

f
1’ Q. )
madta |, iayeo s |
-; ‘ i I)
8) ‘Ot‘mpm‘c&.' TP R--13
[ o= — ot it B e
r i |
D :Amchqu L HMOat il eph 80 |
| ‘ R \O &l |
| othas | AvCollg
| mox frma L B 3. O - /

Lfas o+ CcompukQd Sott waTe anrnd. thalr
uca@% 96 chamistty.

f b B a s oFf dqikt oaT o
dFmulold  He makertal oM +hady encogy
patanc 4o chormicad waoca,&% b lants
contoTd Sy Sxom ehQck out Proco$
Sfmuiarion dynamic , @ oposaton Amning
+u,r\fl\l-

x  thamg onsm_a NCDbRY . O OVeTY
probleres ot o) Sg&i-_o.m Conknol @A

oukomatfon coMeh  oTlglnak oo the
cormma  prfoolPl wheaa by tha Computats

]Lw.ﬂd +O cdeana o0 Qmmm_gm. chom Gty |

T —




.y

e o ~Arod ot auonum MachaItay \
compuktotton . t

4 9o wond fs o %ok o% {0 X 5USEIO0
dora Ov Programs usad o opchatd

F al<o?
COmPLiers cund ©xcutd SPQC,&LC T
dop by tha

ond NS
Cpooalta. oX hom W ot s W

gor you HaMe it Pvboty P tha dosy OF
o Dot Commands and. JeUmaed had. o
b loodes an wun ok thas Sg&Lom
oldd  oihor whe Fon BO Theo

@ong  ouma  toindows .

| ,1



