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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES

ELE

9 Theh oh LHIF oF TN 39 —

Sied o fafy=r =i o e foam &
ﬂ%ﬁﬂﬁm'{fmﬁl;

Tl oF TUIEHl o STHR W IR
FTHRIOT T Fehoddl R 3TTEd WROT
o foerTd W STavTd = Hohl;
ﬂﬁﬁ—ﬁ'ﬂ'ﬂlaﬁww;

et afieRoT o6 folt qREm-ge
Nl iRl fa=amd o STHR &t
Trefehdl kil THH Tohl;
100 ¥ Ifereh TRATI-wHRaTe el
o o [UPAC 4 for@ geht;
Tl *l s, p, d T f Al | afiepd
WET;}'T’:I;

el o ifees T TEEte oreEt §
e ALToN Bl TEEH Hehl;

Tl i sTfafwarsiierar 1 e &
T ol 3% S vl § SR
@WWW;

AT Ted UE Oifeash @el o
o Tee o1 Tehl;

TRHY] | Hard S Hewequl TUTEHl,
S — et W] e s
e, g, afed wedt, faga
BUTCHeRAl 3R Garshdl 9 Hafa
ToreI ol =2kt e o foru Wt ook
YTt T SYANT HT Fohl|

AT AR YA |iT 9T Y@ I @7 T d qgvaqul farem
&1 gfafeT faenet st 398 qeraar ferdt &, @isiaeisn &t 98 oo
fireret & 3V sgafierd ©q & WYUf TATIT 9T T WieTe qui fierr
&1 Tg 39 a1 T Tk HGYT IGTENVT & Toh A e sreatiad
g 9 faat gf genrd TET gid, oifug 9 =Fefigd qagl & qarTar
wefvia @va &1 S & g AT wEd & fon gfar sie-sid ofon &
%A at, 37k forg aTad AU agd Syanit &

o 2t el

9 Theh H TH oqHM 3Td 9Rvft o1 Ufaerias faem @ sngfen
STTEA-TI| T TEFH | T hT SFRTIT GHTY] h Seiari e
foma =1 aftomm 21 3fd o &9 axdl o Sifde qen et on 5
Tt ygfd W fa=ar &

3.1 dwal ohT SIIeRIUT Rl M9k 22

S T TH I8 SH ok € Tk o qeft TR o T=ieil ki e TR
B &1 T 1800 ¥ oheel 31 A% T 91 T 1865 Tk 63 <l i
ST 81 TS off| TSTehel B9 114 qdl o 9 § Ua1 21 39 9 B
o @S T qed ge-fafia €1 99, areft oft U a1 R w
o TAE SR &1 SaH GR el 3IR Soh 3TEEd Ao oh THE
T TR HT I g i3 81 T HiSTE Hl [ HEH &
eI oi=feht = el BT aiiehTuT shieh TH AT i G T
3R STEM a0 31 €1 e, 59 Wik alioh 9 gt ol @ Heifera
O AL T T ThETd &9 9 Ol X & Gobl, qfas o
TS WM o 37 qel o orema | oft ueg Tl

3.2 3TTad ARUN <kt Safda
a1 afieRor TuEl H S smafiar fEm ud sted @Roft @
forenT SRITTRI R ek STeclienHl de TA o1 GRumg 81 Teyerd
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e fagm

v YTHTIT-HTT daxd YTHTIT-HIT daxd YTHTIT-HTT
Li 7 Ca 40 Cl 35.5
Na 23 Sr 88 Br 80

K 39 Ba 137 I 127

SHA AR S SfEE T 7 9 1800 o YRR
TYRT § 39 1A 1 TR Hend fohan fop awall ok T[oTerl
¥ fafead vafa eidt 21 97 1829 3= 99 “Hifasw
& TR o e dF a6 el (el @6
TE M 3R ATl I a8 ot 92 fF g
5 | 9 9t a< T WRET-9R 99 IH a<l oh
TRHNY] AR o S HH o ST SR ol (FROf 3.1
i <) | T E, 7eA Il q o I 99 IHT a
o TUTYHE oh WA UT Q|

e &1 T o1 o’ 9 & 7@l & fag
TET T T SHIET 39 HES U HAN SHEehT $HehR
foar Big o T sHeh v WifeH e
E.‘sc.iﬁ. il %‘lﬁﬁ'{?ﬁsq (A.E.B. de Chancourtois) el
T 1862 H Tl T AU HIA 1 TAH TRl
IEIM Tl hl 3Tk Fed gU WHV-9R o %Y H
Tl ok TUIEET | STadt QR i g @ g ot
3y M o= T8 T Hehl| U WA Sl
AR =Joie 7 T 1865 | o1 TEwW (Law of
octaves) i fafaa fean 3= Il &1 37k a&d
U THE-9R o %9 ¥ Fafeed fwan don amn f
fordt ff 9@ ¥ URY & W ARS a9 o6 T[0T JAH
T o 99F o (ARUT 3.2 3@) | I8 HaY IH YR
<kl ﬂTaﬂT 313d TiTifdeh @R (eight musical note)

1 G JUH Hitlifaeh TR ok WY Bl 81 FeAS h
3T I fa% Ca @& oF T doh W@l Udid gal,
BIcAlTh 39 THI 39 HRON ! SATqS A=l el fhef,
W 9] H UgA Gl (deT) gR O§d 1887 H
Zeis w1 Sl USH TR GWEHA FR IR HMH B
A & TR

wH WEAR 3 Heold (1834-1907) e
STHA TR A WA (1830-1895) o Had gl
o HoRaEY SAad-9RU ok fohm™ H Therdr ur g3l
A & § 1w gL I EAR A T 1869 H
yEdTtad fohan foF S/@ awal sl 3ok agd g IRHTY]- ARI
o %A H oafterd feran s 7, 9 fafia s &
YT Sk ifash qen TEEttR o o geEd ag
S B 1 SR W A ofifereh O (€ TRATvE S,
TTelish Wel sereiieh 3R AT YR o WeAl ok Sfelfad
(curve plotting) fer, St wew fafeem =T eS|
Tl H HAMT S A1 T 1868 Teoh LR HAR A
Tl 1 Uk GRON 1 T X foaan, St enygfe
STEA-IRTt & HTRT fHerd-Sordt of, ofhd 39k
M w1 foeror s Heeld o M o foer ¥ 18
WeRTIOTd <&l B IrT| STYfeh 7o |Rvft oh faehre
AN 1 99 3 deda @ e w2

TTCATeh 3Tl Helelf o 3T T TR SRR
3 fan o, forg Heefa A oot 2@ &1 Teelt aR
HehTeTa feha| ore e 3 wem € —

ARUT 3.2 AT F IEH
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Tl o1 SieRYol TE TUEHl HosTafa

“aeal & TUTIH ISk UTATI] WRT & ATl
weT gid 21”7

Heofla 3 qwil i afast dfgdal ©d Seatar
WAl H 3k 96d §T WA YR o STTIR IR H 39
e %9 H W@ foh 9F U 9w 9 T g
FeAtR-w A el H T i) Hedld g a6
FffeRtor Fferd AR W dleR HeR & aefieRtor 9 efereh
forqa ol Heelta 7 STEfial o "o i U &9 9
T SR q o iR o o st fawqa
fifqer e TR TToreEl 1 eeR T fasie w9
T dedlia 7 qw 5N W AT o gerurdt g
(empirical formula) T 3ek TOTEET 1 FHAT i
MR THTN 98 I8 Sd & fof afs TEm-9r & &9
T qUia: WeH foRan S, @ F@ 9w 39k g fRu
T HH | ofed-gRen | e W@ S wehd ¥ 3
UM TEEE T[0T I a1t Tl il e -HRi |
3fad oM 39 & fau 37eh W9l oF H i
UL | SIEI0T ok AR W— ST, TSraent Tam]
IR F9E VI % I ‘IGfaq’ ° F7 o, Sl TEE VII
T qARE, A, sHE e o ' uiEE o
A o YR T W@ T (9 3.1) 1 3%8H ¥69H
TUTEH! ATt adl Sl Toh TG § W@ hi WeifHehdr i
FER A Y T8 TErterd fohan o s aeat (St @St
Tt T ) o fou wRel § $w e e s K
MY 3R oh fAu— S@ Hedd wi e -wRol
FRIYd g2, qd Afe@™ (Gallium) den SHfTEd

75

(Germmium)ﬁﬁﬁ@ﬁﬂﬁ@ﬁ ﬁlﬁﬁ?jﬁﬁqq
AR faferni= o F= Tw-us o wF sier R &
Tl Rl A AL : ThI-TGHITEM (Eka-Aluminium)
T Tehl-fafethd (Eka-Silicon) @l Heolg 7 7
eheret Tferas 3R S awell o e 1 N[ 1,
dfesh 37 aeell o @ wdifass qoredl w1 =0 oft feam
9% | @ISl T 4 q<all oF YT TOTEE qf Yifeh
ToTr 1 AR 3.3 W Geiag A T €1 dedd
1 AT ARl 3R hTelial W Seh! Hherdl oh
FROT 3% AR TR MEd GROM I wR giafy
fireft| Heelid ®1 ¥ 1905 | YHIRTG frerd |t
o= 3.1 o <wrian T 2

3.3 MYk Taq-—Faw 9T Tad
RO kT Fdd WE&T

el 9% 91d M < Irg 2 foh 9 Heeld 3 a7
groft &1 fakma ffan, @@ WeEs S WA @
SAeh |1 1 I T2T o1l S9el YRt o SARY
H STIUAIE HUIl 1 foah@ g7l 1 1913 | 31
qifcert ST BRI Histel o el o Afernerirn
X- oo eenl § frafaaa o ok @ f&
(STl v X-Tortor &t 79 ©) IR Tem-shwish (Z)
% U g ATfEd HE W Th T W 9 gt
?, W W] TAEE ATy, o feiE W Wl
T A& Sl o7 WSl o IR0 R - g
1 o | fohdl I o1 TA-hHI% 39 < o o0
w1 <9 H ifuss Tem 71 g % STER Heelld &

AUt 3.3 Heela gRT Tal-Uepttraw (fiferam ) dum we-fafeem (S ) awl @t e

[uT TR UeAfafem Tiferem e fafeerta St
(wfaeges aa) | (EeT T aw) | ( Sfesdees av) | (@ T AR )
YIHTU]- TR 68 70 72 72.6
TS / (g/cm?) 5.9 5.94 5.5 5.36
e ieh /K = 302.93 EiE| 1231
ATFATZS T G E,O, Ga,0, EO, GeO,
FAREE & 9T ECl, GaCl, ECI, GeCl,
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wEl agr SforEt | awel st Stafar

SERIES GROUPS OF ELEMENTS
0 I II III IV Vv VI VII VIII
Hydrogen
1 - H - -
1.008
Helium Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine
2 He Li Be B C N (0] F
4.0 7.03 9.1 11.0 12.0 14.04 16.00 19.0
Neon Sodium | Magnesium | Aluminium Silicon | Phosphorus Sulphur Chlorine
3 Ne Na Mg Al Si 12 S Cl
19.9 23.5 24.3 27.0 28.4 31.0 32.06 35.45
Argon Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel
4 Ar K Ca Sc Ti AY4 Cr Mn Fe Co Ni (Cu)
38 39.1 40.1 44.1 48.1 51.4 62Nl 5.0 5158 BY BY
Copper Zinc Gallium | Germanium Arsenic Selenium Bromine
5 Cu Zn Ga Ge As Se Br
63.6 65.4 70.0 72.3 75 79 79.95
Krypton Rubidium Strontium Yttrium Zirconium Niobium Molybdenum Ruthenium Rhodium Palladium
6 Kr Rb Sr Y Zr Nb Mo = Ru Rh Pd (Ag)
81.8 85.4 87.6 89.0 90.6 94.0 96.0 101.7 103.0 106.5
Silver Cadmium Indium Tin Antimony Tellurium
Ag Cd In Sn Sb Te Iodine
7 107.9 112.4 114.0 119.0 120.0 127.6 I
126.9
Xenon Caesium Barium Lanthanum | Cerium
8 Xe Cs Ba La Ce = = =
128 132.9 137.4 139 140
9 - - - - - - -
Ytterbium Tantalum Tungsten Osmium Iridium Platinum
10 - - - Yb - Ta w - Os Ir Pt (Au)
173 183 184 191 193 194.9
11 Gold Mercury Thallium Lead Bismuth
Au Hg Tl Pb Bi - -
197.2 200.0 204.1 206.9 208
12 Radium Thorium Uranium
= = Ra = Th = 18}
224 232 239
HIGHER SALINE OXIDES
R RoO RO RO3 RO 2 RoOs RO3 RoO7 RO,
HIGHER GASEOUS HYDROGEN COMPOUNDS
RH4 RH3 RH2 RH

farT 3.1: dscila grT g3 ead groit
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Tl o1 SieRYol TE TUEHl HosTafa

et frr w1 weneA foRen T SH eng e amad
Frrem F5d 21 TR W OAER ® -

‘vt o lifaer qem TETEfe Ut AR
TRHTUT-SRATGRI o SITEdl e 81 @1 (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)

e | o g Wihfds 9 9 U S ST
94 Tl H IectEE guEAd fhelll TR Sk
TR w1 Aifq Aegfem $R weitem o
e o e e =eie o O T So SThTe i
WEE T o e firen $iR S steur |
T

T Ted UG ok & Toh fordl a1 WA
I IH T ok AMThT STE (HSHI 1 FE&A) A0
STEH A H 3R Selae i HE % aUat
BIT B| Heh UYET deied HEmst i wefemar 3K
SR To=aTdl St STafal ol THSAT WX & Sl
21 o19 I8 TehR T foran wn € R eed ram awet
AT STk AMTeR| o Wifder e THEfR TN 1 Fe
2, S Tedl o TeleRien forarE WS Bl

HI-THT T TEd-9Rvft o fafv= &9 a&qa
foru U €| F© ®9 Al ki qEEte sifafmast qen
GASTRal W ol 34 €, el ho A e
fomma | s ayfie wey (99 etad awuit
T &Y WEY wEd §) Tgd Wl q TAd SyErT
2 3R 38 faet 3.2 o vt o ?) &fast dfeat (=
et 3 ‘9ot wer B) i oTed (periods) gl
el § 3R FHeaterw Tl i a1t (group) FEd 1 FHA
e SR fome arel qeall ol Seaier ol § @
Sl ®, T8 ‘e’ o1 ‘qftER’ e S €1 [UPAC o
3THIGT o 3TTER, a7 =l GAHT UEfd IA...VIIA, VIII,
IB..VIIB, & T4 W 3= 1 9§ 18 T &l GEsl |
ifera whteh fefad fevan T 21

HEd-GRO § el T SAEd g1 SAed-HE

77

3TEd | q<d &1 Afhan T&I J9ieH 9=l (n) &l
Tt B1 U SMEd § 2 el SUfkerd ©1 gHeh WIE o
e o wH: 8, 8, 18, 18 31X 32 axd ¥ @idel
st o T 1 g w W wed o % e
TOH Tl i SIUhan & FaIeq HEeT o TR
T 32 B BN 39 ¥ H AEd-9RUlt o B39 U 9rad
e o HUY: TOES N RS & 14-14 a0
H= 1o 9§ <@iT S| ® B

3.4 100 § 37fereh UIHIUI-hHih

Ty daval okl ATHERIOT
Td ¥ TWRE €9 9 7T Tl 1 AR 37 a7l ok
TMeRaisTl o6 A T 3 <1 ST o den yedrtaa 7
HT THAA 311'5‘.1‘1%.11.@. (International Union of
Pure and Applied Chemistry) §RI sh¥ {1 ST o1
T B B H 39 HE W 6= 81 T 3= WA iR
e U T T AR T € R St Shaa ged
G (3R wHefi-wf il vl B TE] 4 &) qrwd
It B1 37 qeal o e SR fae ol o sterE
o foru wET qen ey STl IR AT
AERTHAl Bt 2| fova 1 o € wEnmeenat § wquf
HT A ¥ TH HH B ¢ Fef-wmef dwfe o
forvergrita afleng goheg fory, U awell b1 IS 1 1e
F o foau arenfad & S €)1 SSer ok R W
Al 3R &, I & W ok SRRl T 104
TH]-SHHIS dTel T i @Il 1 S TRl STHRERT
TR 3 TH ‘TWIETn’ (Rutherfordium) 9o
w4 aﬁlﬁﬂﬁ 3 3@ ‘W'I?ﬁﬁ'&l'q’ (Kurchatovium)
M feE T8 WE # FfeTE R R A F A
IUPAC 7 ggia fan fe 59 o o &1 @ fa9g |
B 9T SR A1 &1 gHedA | 7 W, 99 9% I TS
1@9WF@Tﬁ$WE@WH§f(numeﬂcm
root) &1 TAM HId T SAh ATH I THT]
FHHHI oK YR W Y g S os9 wwref
3.4 H fean o 2

* 159 2 Hierl & HE Bl YOI FGE] VARl & T HE (T 1940) H TRl ®1 @ § g5l $9F 95 TIH & AR
At (94 @ @Y 102 qF) ol ° SEd-GRON T F5er S R UfaARe F ceAEe & A9 W@ @ g 1951 F diet H
TR 9T HT b [EHR 399 I & [T 791 11 3% ST 37 & ol Ta-9&q 106 & T9 ‘Harem’ (Sg) W@l Tl
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. Representative elements Noble
Representative gases
elements GROUP NUMBER—|
GROUP 18
NUMBER“ 11{ 0
1 2 Is! 13 14 15 16 17 Hze
L' 1A 1A B IVB VB VIB VIB| ¢
3 4 d-Transition elements 5 6 7 3 9 10
2 Li Be F
|( 25! 2s? | GROUP NUMBER | 2s1232p1 2sC22p2 2?21;3 2sgp4 252 2s’Nzi“
L n ll\ig 3 4 s 67 g8 9 10 11 12 ;31 ls‘: ! P5 186 g fr
g 341 362 ImMA IVA VA VIA VIIA <«<—VII —> 1B IIB 3550 | 3% | 353 | 3530 | 35| 3 s3p°
= 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
% 4 K Ca Sc Ti \Y Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
A 45! 452 | 3d'4s’ | 3d4s’ | 3d%s’ | 3d%s' | 3d%s | 3d%s8 | 3d4s’ | 3d's | 3d%s' | 34U | asap | 4skpt | 4d4p’ | 4s4pt | a4y’ | A4
o 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
25| Rb | ST | Y Zr | Nb | Mo | Tc | Ru | Rh | Pd | A8 | Cd| In | Sn | Sb | Te I | Xe
~ 55" 552 | 4d'ss’ | ad’ss’ | Ad'Ss' | 4dSss' | 4d%Sst | ad'ss'| adsst | 4d° | 4d'ss'| 4d'ssY| 585p' | 585pt | 585p° | 555pt| 555p | S5°SP
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6| Cs | Ba | La*| Hf | Ta | W | Re | Os | Ir Pt | Au | Hg| T/ | Pb | Bi | Po | At | Rn
65" 65> | 5d'6s® |4r'5d%6sY 5865 | 5d%6s* | 5d%6s* | 5d%st | sd6st | 5d%6s | 5d%s' | 5dY%s | 6s’6p | 65’6 | 656y | 6s6p | 65’6y | 65°6p°
87 88 89** 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
7| Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh Fl Mc Lv Ts Og
7s! 7s* 6d'7s>

f-Inner transition elements

* . 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lanthanoids Ce Pr [ Nd | Pm | Sm | Eu | Gd | Tb | Dy | Ho | Br | Tm | Yb | Lu
4/75d"6s 4£5d%s"| afsd'es’ 4f'5d’6s’| 4f'5d6s’| 45 d%s"| 4 5d%6s” | af5d'6s™| 4f'5d"6s lar*sd’6s |ar sd 65 |4 Sd'6s 4t s 6s a5 65 laf “sd'6s”

90 91 92 93 94 95 96 97 98 99 100 101 102 103
skk . .
Actinoids Th | Pa| U | No| Pu | Am | Cm | Bk | Cf | Bs | Fm | Md | No | Lr
5/ 6d" s 51%d"7s?| 5£%6d"7s°| 5°6d" 1 51 6d"Ts | 5£%d"1s*|5176d"1s* |5 6d 752 |51 °6d" s> |51 64 15|51 64 T |51 264" s |5 26" 5|5 H6d"Ts |51 6d TS

ford 3.2 T & WH-FAF T T ST Seaei-h o= & qrel S7ad GRvil &7 315 &9/ 7 1984 % IUPAC 3 ST7HIRT
& SFER 0 ®I 1 G 18 a% Il T 81 §9 YR HT Gahad a7 [ A-VIIA, VI, [ B-VII B Tq O T =¥ &3 &1 [T g5fd
&1 Flaeerifya #ar 8l
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Tl o1 SieRYol TE TUEHl HosTafa

79

yfafafe o HagM | Tl AW qen gdies fea s 21

|WUT 3.4 WwEl o [UPAC TTHEHIUT & Hoha

3 S| wiaw wu TRl A 39 2 1 A YW K AW & Fehl B,
0 nil n el 39 a1 WISl g8 ¢ Al HG Fhe i ok
1 e u fere forelt v SRIfeR ot T 1 Wehal | TRHTY- IR
i 311 ]: 118 T Tt F @l 2 g 21 |eft e & erfuga
4 quad . IUPAC i &1 ST 81 5ehi 2|

5 pent P

® e h SIETO 3.1

7 sept S .

- oot . 120 IRHIY] i Sl awd 1 [UPAC T @l
9 enn e Jdish (symbol) I Bhm?

Teil 1 Rl o HH W Th WY W@l Wl g, kgl
ST i Wl eI © Ao o H ‘33 (lum) S WO 3.4 % AR 1, 2 901 0 Sl % foIw qo
fean ST 21100 ¥ FW WAV FHF A q@A b (root) FFRT: un, bi T nil A 2T 120
IUPAC 79 §RUl 3.5 § 39| 7T 2|
TH YR, 7T a7 ! Ygel STEATH A8 S A YR Ubn @11

&L STl Yelteh T&a el 21 &€ § 8¢ 29 o [UPAC

TRH[-hHIeh a1l T 1 A Unbinilum el

WRUT 3,5 UTHIUI-3HHIsh 100 | 3Tferer amet dval et ATHeRTuT

TTUT-ShHTh ™ Yeiteh IUPAC 3TfIhd M9 | IUPAC Wditeh
101 Unnilunium Unu Mendelevium Md
102 Unnilbium Unb Nobelium No
103 Unniltrium Unt Lawrencium Lr
104 Unnilquadium Unq Rutherfordium Rf
105 Unnilpentium Unp Dubnium Db
106 Unnilhexium Unh Seaborgium Sg
107 Unnilseptium Uns Bohrium Bh
108 Unniloctium Uno Hassium Hs
109 Unnilennium Une Meitnerium Mt
110 Ununnilium Uun Darmstadtium Ds
111 Unununnium Uuu Rontgenium Rg
112 Ununbium Uub Copernicium Cn
113 Ununtrium Uut Nihonium Nh
114 Ununquadium Uuq Flerovium Fl
115 Ununpentium Uup Moscovium Mc
116 Ununhexium Uuh Livermorium Lv
117 Ununseptium Uus Tennessine Ts
118 Ununoctium Uuo Oganesson Og
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3.5 A<l oF geaEIeh a=aTd aeT
3T - oit

U= T ® gHa 718 o T fendt o) ® soteei
1 TEEM WX FeicH H@me ¥ &1 S Gehdl 1 gEA
FleH &A1 (n) THY] oF & et ), 54 ‘e’
(shell) ed ¥, %1 =k hdl €1 dd g ot ST fom
e T W] ® o fa=-fa 3u-mm | R
S &, T €9 s, p, d, fed €| T § el o
R =i &1 SHeR  TorerRiten o=’ whed 21 frat
T 1 3ad gren | feafq 39 R SHar sifan
el 1 FAlCH-F@eA i <eidl 31 39 90 H 7Y
iR R Tad WRUN qAT dwall oF goraeieh o=
o A WY ey o 9 § MR’ U S|
(h) 3mad H sHei-eh fa=mg

3TEd & St A1 9@l R oh fAU n o1 d9 Samr
%I fEd RO H Y SAUTR SATed (successive
period)aﬁ‘lﬁf WWE@IWW n=1, n=2
A% | Heiferd eIt ©1 9% @1 51 Tkl € fF ueE

e fagm

N e (n = 4) B IRA WRH F, 45 FHerw
o W % WY B ¢ F8T 98 9 Hewui § fF 4p
FHeh o W W T4 &1 3d e 1 T YE & ol
g, S Sl (energetically) ®9 9 Sdehd 2l
3 YHNR, TH dw@ HT 3d FHAV-AUM
(3d transtitian series) 9T & STl 21 I8 whfeam
(Scandium:Z=21)@91iﬁ%ﬁﬁ?%,W3ﬁﬂ%jﬁiﬁ
fa=ma 3d! 45* Bl B1 3d Hew 5k (zn, Z=30)
W ol &Y W R @ 2, Foet selaiten T
3d 10 457 T1 AT A 4p FEH o T o @Y
i (Krypton) ® GaTd Bl 81 el e =i
Ed § 18 a9 BId | UiEal Sed (n=5) ®iafean
T Y& B0 €, Y SeEd o §AE 2| SHH 4d 3w
(ytrrium, Z=39) T 4d FHIT 0T (4d transition
seﬂes]ﬂ?ﬁ?ﬁélqgm5pa?wa5ﬂﬁm
W(Xenon)ﬂwm%lwaﬁﬁ n=6) |
32 o7 B Bl SWIRR SoleeH 6s, 4f, 5d 991 6p

aad | dEl i G, R SHAT Sel-ER H SyeTs
TRA-Sheieh! F1 FeA W T Bl 81 39 YHR qUH
A (n=1) T YRY Ta¥ F9e1 TR (1s) oF T 9
& a1 21 SEH < a7 B 21 e w1 T
(1s') den Efe=m (1s?) 81 39 WK, H&H g0
(K I9T) ol &1 Sran €1 S84 37ed (n=2) oliferm
Y IRY Bl ¥ (Li=1s22s!), Fore diem s 2s
ek W oY il B T e sifeed | R
ToioR SUfEerd B &1 SHeR! iR [ (1s2,252)
21 THeh 9% SR a9 I i gU 5 89 e
% d UEed €, A 2p etk qui ®9 § gl o
oR S B TH WK L 19l e (252 2p°) a7
1o Ul B S R ST SO SMad § awdl 1 G
S Bl BI @ WRUN 1 AE @ (n=23)
Hifegy qd o WY YNH Bl §, foEd seree[ 3s
Hefeh W Sl 81 ST 3s Uo 3p hefeh! o gelaal
o 9 o YN dER 3Tad | qwl ol He difead
T A qo el e S 8 Sl 2

Hefhl H W A B Af HEEH 1 9T HiEm
(cerium, Z=58) Ee) RIS T Fﬁﬂﬁ"ﬂq (Lutetium,
Z=71) W U Bl €1 3H 4f 3Taeh GhAUT Uit
7 oFATIS Suft (Lenthanoid Series) Fed %I

TIAE 3Ted (n=7) Bed 3ad & TuF 7, e
TR IR 7s, 5f, 6d 3R 7p Heeh § W Bl
T ?%P:[ fafer (artificial methods) S HMHA-
fafifa featedt aw €1 Hial eTed 1189 TRATY] SHHish
A (4 @Sl S aTel) d< o W ol B, S
Ipte T9-uRer @ gefud g

Wl (Actinium, Z = 89) % I¥= 5f e
T S hAEEY 5f AR WRHUT- UM
(5finner transition series) W< 2t %I '51@ ‘ﬁl‘aaﬁa's'
AU’ (Actinoid Series) Fed 2l A 5f 3TANER
HehquT- SO sl AT AR o Y& 9T ¥ 9l W@l
T 2, ek TEhT T H1 S0 @ ST Feh 3R
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1T & YA TOTEE aTel dwl i U & WA § W@l
FfeRTeT o fagia &1 ot grem fmen < @R

SMIUT 3.2

e HROT o Uiee 3Ted | 18 awell o B i
AT 39 fhd ThR Hl?

&

S n=5 el €, @ 1=0,1,2,3 Bl & ST
HeTeh! 4d, 5s 3R 5P 1 Seliell o g+ 1 A
TH YR € 5s<4d<5dH el THelh 9 Hemh
IueTey B 1 S0 SffUehad 18 geleia o S Hehd
g1 gEifery omed 5 # 18 @ e &

(@) FEaR et fa=ma

T & o o1 SEaieR WY H SRR awl o garsiehdl
IS SR ToaTH HHH B B1 3ok Sl hefeh
T Sufterd selagi 1 WEA Uel e o g9 B 2
I[N F faw e 1 oh awl (@R uIgstl) @
HAISTehdl IS SeieRl-eh foaT® ns! Bidl €, i@l ==
fe@mn T B1 39 YR 9% e g ol € R faedd
T oh U ek WAl W W # 2,
for 39eh Afeeh TS W

3.6 THaEIeh fa=ma 3T a<ar o
Yhi¥ (s,p,d,fw%ﬁ)
3rerd SRTTeRT0T 1 Ygifeh TR * Siithess 1 fagid’
(Aufbau Principle) T2 TRHTIST 1 Seiaieh fo=ama
%I 3Ted GROM o Hediel ol (vertical columns)
T fee T Teh T (Group) A« qEr (family)
1 T R €, SR G qHEfTR e < € 98
THMAT TAfAT It , Fifeh 3 el o Seiad i

81

o gl 1 HE SR T T € YR & e
21 31 a1 faureH =R fafe= =tent s,p,d 30T _fF
o feman S el B, S 39 W W MR wear € T
fohe TR o Rk SoieRl gRT R W W@ B 3 fa
3.3 ® guitan T R

3G YR o TR0 | A 3T9aTE 3@ < fHerd
T TEel YA Eferaw 1 €1 SH s- wlish o adl |
GeIg BT 16T, T SHR1 T Tad ARl § o 18
o el oh WY p- =i | ¢ SHhT AT 36 SR
L %\ o Eiferem =1 Farst s (valance shell) 90
9 g ® (He=1s?), T5TEeh Foreaed 98 Sepe T4l
o AT 1 YRR I {1 T SAYAS wIEgN
%1 21 ST ohelel U s- TR ¢ (H=1s")| 39 YK
ORI TH a1 1 H g w1gel o WY s AUl
T SR, TE Th A URU Hich Sche Y
(Eiferm) w1 Seierieh forame 9 Y Hehdl €1 34
YehT ST SHaeR o 17 (2aiei IHaR) i wifd &
Tohdl 21 i 78 Tk g feorfd 2, ora: sEgem w1
e ORT B O SW ST W T I SAfeen
e W T R (Fee 3.2 IR 3.3 Wi @) |

e e AR H @I Y 91 YR o <l o
T AN 1 ==l g9 HT 37 awll o aR | sifueR
SRR 1 faawor a8 ® fean S 3ok Aeon i
= w0 % fou foe sresreredt w1 3w fawan T R,
IR RO AT 3.7 W feRan w2

3.6.1 s— soligh o o<

i 1 o qeell (&R 9ige) qe o 2 o qwl (A
TR] 41geTl) o SIRIAH ST o AT SeiaRieh O
SHURM: ns! dAA nsz%lﬁﬁﬁQFWWW
& s =lieh @ Heag B 3 |eft ferarstict enqd #) ek
AT TIEd o WH FH B §1 9 T Wdges

THTIL-HEAT TR AR o=
S Li 1s%2s! YT [He]2s?
11 Na 1522522 pf3s! 3T [Ne]3s!
19 K 15225%2pf3s23p°4s! U [Ar]4s!
ST Rb 1522522 pf3523p63d1°4 s?4 ps5s! ITACT [Kr]5s!
55 Cs 152252263523 p®3d'°4 524 pf4 d'°5s25pb6 st AT [Xe]6s!
87 Fr [Rn]7s!
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p-BLOCK
s-BLOCK
13 16
e 1 2 H
2s | Li | Be d-BLOCK 2p
3s | Na|Mg 3 4 5 6 7 8 9 10 11 12 3p
4 | K | Ca 3 | Se | Ti|V | Cr[Mn| Fe| Co|Ni|Cul| Zn 4p
5s | Rb| Sr 4d | Y | Zr [Nb|Mo| Tc |Ru [Rh | Pd | Ag | Cd 5p
6s | Cs | Ba S5 |La| Hf| Ta | W |Re | Os | Ir | Pt | Au|Hg 6p
7s | Fr [ Ra 64 | Ac | Rf | Db | Sg | Bh | Hs | Mt | Ds | Rg | Cn Ip
f-BLOCK
Lanthgnoids | Ce | Br | Nd P |Sm | Eu|Gd | To | Dy | Ho | Er |Tm | Yb | Lu
Acnoids | Th | P | U N }@m cm | Bk | of | Bs |Fm | Md | No | Lr

ferT 3.3 faf= Febl & 79 o YR W 37ad GRi § el & YR dcl H Ae dk WA
(T ) 7919 (] ) @9 39e1g () & &9 ° <9 a7 2
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ARIAH SR @R o 99 1+ 3T (R wrgst
o) o 2+ A (YR AT erget W) S o g1 e
T A= &1 IR SH W T 9gell o i e qen
sAfufareiaa & of e 21 sifusw sifafkaria e
o %R0 o Fhfa H Y ®9 H T 7€ St 1 Aferm
3R Slferam ol BIEH s— ieh o awdl o AR
&1 &9 ¥ e B 2

3.6.2 p-=Aleh o d<d

3TEd AR o p- &alih B o 13 ¥ TR o 18 R
#nglp—wﬁiﬁﬁﬁﬁﬁ?s—w&
Tl §gF ¥4 ¥ %Us a9 (Representa-
tive elements) a1 & T o a (Main Group
Elements) shgl SIdl %I Tk 3Tad o Schl dRIdH
TAERIH a8 ns?, np' ¥ ns?, np® I% 9RAfdd
mélmmnsz,npﬁ,mﬁﬁa?m
fa=Ira o T1er T el @1 Sepe Tl H G i
o @l e ol ¥ R W B Bl Selal
gTHT AT TEHY TH TR e &l ke agd
wfed B 2 sEifee s W w1 THEfTE
srfufsmarsiicrar sgd %0 eidt 21 St TGl o IRER
T Il AR o THETTR ®9 Y & wEwey o g
ﬁa”’f%lﬁa”fav‘%?ﬁﬁ?malogens) qem 169 o
o dd =Tehis (Chalcogen)l%‘lﬁﬁ"ﬁ%ﬂﬁ
1 ITH RUNHE Soiged dfed Tedl (negative
electron gain enthalpy) 2t g1 3 o e ©
FHI: TH A1 & I TSV FR L Ik W
TR T Wi & ofd €1 3ed | o1 9 <
3R g+ TR el o Aefeareh et | gig gt § e
fordt o7t § SR & = H ®E TH W s aeol
o gfg et B

3.6.3 d- SAleh ok axd (@HHAUT a7 )
3Ted WO oF Hed | e o 3 9 o 12 9t a
d-% o I FEAD Bl T i o aw Hl
YEdM 3o STaeh ¢ - STaed | soiael o WX S
& YR W &1 A g T wROF fR A T
d-=feh o avd Hedd €1 T axdl & HEeE
gaaejﬁ_“h_ fo=ama (n-1)d""ns™? %\I 3 g 9=
oY €1 29 qeell o 3P U A B @ qen ufted
% ®9 W 9% B €1 Zn, Cd A1 Hg o GHEM

83

Sﬁmﬁ?}m (n-1)d"ns? %ﬁ@‘*ﬂﬁq@i
GHHOT qeell o gd-9 AU ! YA T wLdt 2
d-sth o qw qEEe 9 W fatmanie
s-&ateh o el aefl &Y fhamsfa 139 qen 149 o
o el o e U YR W Uq 1 1 i &1 5
HROT d-scifeh o aeell shi “HeRHUT avar’ ot Fed 2|
3.6.4 f &Aleh oh d<d
( eTTafer WehHUUT a< )

A ead |qRof | = 5 awel o < afas ufa
H W TR, 3% weEEe (Ce - ,Lu) T
T (Th - L) %8d 81 37 3ot & qeei
H TEAM A MM SR O [(n-2)f"
U(n-1)d*'ns?] gRI 1 Sl {1 T awdl | fam
TR fSU-HIT T Rl &1 S SR W 37 Sfor
% Tl H f-oAlR oh dvd (T HWHHI q)
Fed g1 A Tf ad uigd B g SOt § q
O SIS THE B | IR UaHEae il o el ot
T T STRATRT0T TaEeqel o Hea®d 34
el o1 THEA $oh T R eAiEe 9l o el bl
o | srcafes Sifedt 2 @1 TaeiAige 9t o o
et (Radioactive)%ﬁ %I ogd £l Qa?ﬂ'—ﬁqg Giell
! TfeRTE stffwaet g Bl (Nenogram) &
IEY ot H 9 | e o T €1 3 ol o e
w1 e P w9 G T B TR 71 R % AR
e ae CREREE q’ e 2

ISTETTT 3.3

TR A% 117 TS 120 9Tt Gl i @S 374

Tk el Bl U €1 Sl foh g el ohl € 3T

gt o forg afar/at o g =ifen don g

T SR fa=ard 1 Bhm?

&

o 32 4 € T grolt @ o @ R we
HHE 117 I T H1 TIE AEd GROT o
Bae aReR (af 17) | At = grm qen
TUHT SORIH fa=a™ [Rn] 51 '6d'°7s°7p°
BITI| IRHIY] ShHfleh 120 el a7 oh] TAH a7 2
(e g1 oqd) H Ra o < €T AT SEehT
SR o= [Uuo] 8s” &I
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3.6.5 T, T AR IU-uTq
Tl & s-,p-,d AT f-5cATh] B IR0 & TSl T
O o SR W A AR W 3R wrget aen sturgett o
faefsa feran s wehar € (f97 3.3) 1 3 et & 78
yfera o eifersk G urget w1 €, S eTad anef &5
o€ 3R feord B1 orqd ™ & q9 W GHETET S
Bt E [Hehdt 3heRT STUag 7, fiferm iR wsem o
Tl off 9gd HH, HAI: 303K 3R 302K F1) wrge
o eI TS FeHIh S=F B &1 ¥ A9 a9l foee &
e B €1 3 eerdesd (gdie | ed W udel
=T | Qe S Foh aret) qen a4 (freeh ar @iw
S Fehd €) B €1 T eregd e |l o <7 3R
feera ®1 el atrerd wRof & ferelt ot o el ok wnfeoren
T S & A S T W gty B sl e
o o1 3R ¥ [ AR M W e1fesrsh o1 FH B S
T 7Y e W 3 TE T Bt &1 gk el
T FALFIR HH B & (TR SR e SR ) |
3 g qen foRyq o 37eq @Il ¢ 9gd § st
3 TR (Brittle) g1 €1 & & o194 iR a1 & B
g1 Tl & ifeass @ stenfeaes i # ufedH @
(abrupt)ﬂﬁ%ﬁﬁ%,mﬂ%méﬁﬁ—ﬂﬁﬁi@
(Zig-Zag line) % &9 ¥ @ &1 et 21 (fo7 3.3)
arerd W @ faeol (31-9et) T o HErerd feord
Sy, fafasie, sTHfe, = aor 2qfiEm o ,
uTgetl T reMgei— ‘IHI ok ifuererer <uiid €1 59
TR o el bl SU-#Tq’ (Metalloid) F&d 2l
ITTEITT 3.4
THY] Al SR Sfed RO # el i e
T T e A w SR A an
uifclsh AU o A H AR hifi—
Si, Be, Mg, Na Td P

'

3fTad IR o o H S 9 A i 3R S W
el o ek O | gig Bl € qen ofed o
T G T S AT W e i A A
21 39 SMUR W XY T vl o Sgd g eifesh
&I hT HH TH TR BITI—

P<Si<Be<Mg<Na

ECIREICRIE]
3.7 A<l o TUT-HT W STTEfadar
e AR § AR 79 S A= R Wk ¢ AT
T <€ AR S, A e o A qen qEEtn o §
T &Y fGEE a1 Seewned - fed emed |
T foRamefiara gem avf o w1gstl # agd Sael
2, U q%h Tl U€ W & Widl @ S A 17 ok
gl R TE=H W TgH SEd SR &l Wt 81 g
e e Tt o 998 | (SH- aRE aget )
e Rl § SR @ A9 S W e sed ©,
wafer STEnge o WYE § (SE— TaE IRER) SR
Y e oM W fpamiierar sedt 81 awel o uremt o
T 4 Bl @M € SR 39 SAafdar i g9 ohd THET?
3T A TR o W <A o foT g6 qOA] i W
o fHgid & WA o Uil St SR A <A1 g6
T 9 H &H fifqew & TEEtie qoredt w5t stefiar
F faoem w8 3R IR ToERA H GEw g
Fol-&R I TR TS|
3.7.1 siifaer Turerdt =kt wafw
el o ohg Wifieh TOT (SRI— Tt , FELHih, Tordd TE
SO ) ZHSHT, AR UT-Sosll TS, Tt et IRer
T €1 39 ST § B WA Ul SRR B, S
@Fﬂcﬁ (Ionization Enthalpy), 3@3@7"{ KIE2] Q’ﬁ?‘ﬂ
(Electron Gain Enthalpy) 3R SeieRi FolcHeha
(Electronegativity) ¥ 3T i k1 AT Exuf
(eh) uxHMoy e

A o SR 1 TEl-TEl Fuio sga & wifed 2,
SEfeh T WS T o oA @ A S gkt ?)
T YT THHT FHR HeH &2 Teell o1 af I8 2 ff
A 1 B 9Ed B (| 1.2X10°m) Bl €l
TIHT] o 9/ AR B@IEEIT'FI HAY (electron cloud) Eq)
w1 e g fAeifa & 21 o1: W) @ SR
et a W fauifa 7=t foran s weRanl T SRS B
T oo Wet el A S weRdt| s fafy ok
YR W WAY] o 3R 1 el Hag @l R
T STl H AV o = i U hl SRR
o STUR T TA]-SHR FT ATk Rl ST Fehal
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21 Tl &Y (Single Bond) R S8 &U HeGIseh
31'Uj,3ﬁ (covalent molecules) T 3ufeerd 1 efenfas
AL o AR % St 1 g S ol S @
HW%(@)&WWWWW(covalent
Radius) %1 3T o ST 81 ST & dR W
FARM 310] o faw 941 €8 (bond length) T HH
198 pm feifa fean e 21 5@ 7= 1 emen, (99
pm), FAR i TETY] B2 Bhft| erget w1 wifeen
1 (Metalic Radius) &1 AH #ife® fhea o
feorq &g R o1 A AR T8 (Internuclear
distance]wwmm%laﬂvﬂ?ﬂ'@ﬁﬁwm
AT % s 1 Tl 256 pm Bl ¥ IR ok forg
HTfceteh 511 ST A 256 pm T ST, 372Mq 128 pm
ENM 39 Tsk H Hewdrst e qen enfas e o
foTu ohael WS 5201 (Atomic Radius) 3T 3R
foha T 21 AR 9% q B AN €1 AT S, WA
52 o x-Terton qen ot SeRiehitye fafa @
ST Gkl B

TS ol oh faw a5 1 3 9ot
3.6 () o fear w2

T YRR 1 Ggiaal T Y F @A Hi et
&, TSep! = g e g e qe Heie 9 &

85

Tohd 21 37 | € AR Sige I A - 3R Sl
S fgdftar emmed o qwdl oh THI-STR ¥ T ©
(FRTTt 3.6 % HT TR HY) | TG g T SR
Tg @ for orad ® T IR ded W R ol T €
G hier | frod €, Ry Sk AAET e A g8
i oF weaEY TRl Seiael 1 SATHYU AMHH hi
3R =eal < €, ek sRo1 WA B 52 S 21
3TEd AR o6 ST H IHII]-hHieh oh |Ie-HIeT YT
fremetl o oft frafig w1 9@ 9fg = ®, S e
el qen BefeH deel o forg @Rl 3.6 (@) |
gt e B ot & S e i T R wgd €, @ ge
FAleH W&AT (n) 1 T 9gdl © 9U1 HASH gl
(valence electron) ATT9eh B B BIaT S % EINIY
foh STafeh Fof-wR solagHl & R B §, S Fad o
&Y H R Solael I A 1 STRYU HH HT 3d
&1 HelEa® Y TWHTY] 1 TR d&dl <l ©, S IR
51 o &9 o uRefed g 2

&I 34 1 SMEvThdl ¢ foh Tl Sepee |l &
AT e R feR & foman T 21 wehet W) g
o HNU ST erEfd e oga et ©1 gEfey
Ipt TG T ol S el St Gedds e @
9 $loh dreldey s 9 & =nfeu)

WRUT 3.6 () 3Mad ¥ YA Fwen o 7 (WY ) (pm)

YRHTIT (TS 10 ) Li Be c N o F
RGeS 152 111 88 77 74 66 64
THIO] (EqMmI) | Na Mg Al si P s cl
RGeS 186 160 143 117 110 104 99
|RUT 3.6 (@) o ® URHM] Fre=r 1 uE (WientHieT )
ATl (S 1) Ty e Ty (& 17) RGeS
Li 152 F 64
Na 186 cl 99
K 231 Br 114
Rb 244 I 133
Cs 262 At 140

2019-20




86

Li

80} Cy
OF

T B
T I (Z)
for 3.4 (&) f5d9 sad § WAy 97 & G awdl &t
T A § giedT

(@) A B
e WA § TH 3o (el <o S &emee
ST €, STelfeh Weh Seieei Tiel ST, i AT oM
I S B 1 ST a1 T 3o STtk ot o
feord oMl T TOmEEl & i 1 gl o AR o
MUR W A W Gehdl ¥ WHROEAT qodl R
A B ot ae] e w5 yata @ oswi @)
¥ SRR H 379 S Y] (parent atom) ¥
SEfeh AMHTT AV, Sk WH] S & @l 2l
SEUTRM o1 SR Sk A0 e gl 8wt
TH A Al Al soee W § sl H
Hiaertur Sgar € SR YHel AWehia ey | et
T 81 ST & AR W FANISS 3@ 1 ST
=0 (F)136 pm ©, S TS i WA
55 Sad 64 pm €1 A SR, Wfeaw = &1
AT 5521 186 pm 3R Na* 318 &1 51 1 A
95 pm I

SE R[S el Sl W Soldel i Ge
T it % a WE@EE:VF?[ EH NI (Isoelectronic
species)* FEAd 2 BSEEGEEAR e NS e I LU g
O, F-,Na*,Mg?*,0% | e Tefst § Soiael i
e 10 21 Tk T &bt e frm-fae g,

e fagm

300 —
250 |~ Cs(262)
Rb(244)
g K(231)
£:200
E Na(186)
150 Li(152)
E //’/‘1“33]
100 Br(114)
Cl1(99)
50 F(72)
| | | L1 ]
TIHIT kAT (Z)
fer 3.4 (@) WA FHHHI & Gre G aigei aen gens
1 qeEr et ¥ aRad

Fifeh Yedeh o1 AR e o= 21 2tfues e
¥ 1 AT T 1 °9M %H NN, A Sk
Y T SRl o s SATHYUT 3Tk B 2fereh
T O i ST e &1 7 sifyen
T, iR Todel o o= TUl Hfaswu S g
AR STETT 9§ AT B ST a1 T 61 AHR
g ST

3ATEYUT 3.5

Frfafea wfefie o fraent oo sifieran qen
fergent foeen =ga =i?

Mg, Mg®" Al AI™*

&

e H A W T AR T W A e
1 W Sl €1 U W SR SHoh S
WA F g H BRI B ¢ GHsASIR
e | sifirer AfeRta sTEwT aTelt TeiST
1 B st Bt 2

31 SAfRIRdH SRR aTell TRt Mg a2 =Faq
SRR arelt Thefst A1°" g

(T7) I TSt
awdll g TR I i HEAHE Yhid ST

* gl Thvie— & A1 < 9 et et o rupeti SR S getel i HEA WM €l ae M SEEl €1 9 el i g o Wed 2l
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Tt el S 1 derl S (Ground State)
o foafia A= T (Isolated Gaseous Atom) Ee)
SEIAH Selari b1 aTeX THiehte o S Sl ol €, 39
‘T HT A TR FEd © T U H- q
(X) 1 FoH A T 1 H7F THRES T 3.1
o woedt ufedd A H o SR g

X(g - X'(g +e (3.1)

AT Tl Sl WA fohal S giaHi
(kJ mol™) SehT W =kt feman STl ©1 eiifures farforetar
Y o9 T TAHH Hi gUd & fAw T S
1 ‘fgdta e el wed €1 38 et s A
TEEMS YohH (3.2) o §I4 BH | g el oh
ERERA Y
X'(@->X"(@+e (3.2)

TR | SeFeH i e A § SHEN Sl i
STl Bt §1 37d: ST el SHIN €FTeHeh
Bl 1 el ok Tl ST el o1 WM SEeh ged
A Ted ¥ e B §, it IS WA
T g § R 3TEE | Soiaed ol gk T
AAferer HfeT g1 21 3 IHR JA I T H
T fgdta e T o ue o stfues g ¢ S
Tt 1% &t Afg faffde (Specified) T R w
2, @ TH YoM A el wHgE =meu

THI] HIE 60 T aTcl qeall i GIH ST
Tt 1 @ o 3.5 | <witan e {1 W H eqafia
IAENY 21 39 o @ 78 W ® 5 9% (curve) &
3feTs (maxima) W S 19 €, W gof goiae
I (closed electron shell) Tt %\ adn W
TR fomme sgd & Tl 71 gE iR 9% %
TS (Minima) W & 1qe feora & den 37 smgeii
1 ST Tl 1 W FH Bl 8 T8t SR € T
g oqu 3tfa feramsiel et ©1 sHeh atfafie &n
<@ foh afed # a1 ¥ T TWF d@1 W dwl o 9UH
AP T & qFH § WHAEGE ghg Bl € ae Se
B0 o o A 3R 9ed €, 99 Seh "El W Al
A T 38 YRR 1 w9 g o o dqeat den
ver ot o e gl o wHen: o 3.6 (%) 3R
3.6 (@) ® T ®9 Y fe@dt €1 sqeh1 HRO1 I qei
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2500 [ e

2000 =

1500 4

1000 [~

AH/kJ mol”

500 =

TTHIU]-SHHIh
ferd. 3.5 | T 60 WET-FAHI arct Tl & THH
I Wt & Al d gRad

TR IR B— (i) TR T ARl o HeA ST
AR (ii) TR o HqeA Hiashyon|

ai | shied S@El%jﬂ:f (core elctrons)?ﬁ Teafd
T T TASH TS o o9 3T S o Hora®y
AT geiae A § Uffed (shielded) a1 Safia
(Screened) B @l 81 T8 99@ 1 “GRIOT-gWrE’
(shielding Effect) = * rEaTuT-gre (Screening
Effect) %ed &1 STeRU-HE o RN AT & Farsl
TRl N SN fRar T et TR e
(Effective Nuclear charge) s § Suferd amfash
TR A (Actual Nuclear charge) T $9 ®
S 1 Seretoned— ofifer w1 aRad 2s SoleeH
(TS Seae) IHeh STdeh 1s HiS Soiael g/
STEROT-9Tel Sh1 ST HLdl B | Hereaed Tife@d
AT SO ardias +3 YFES § ®H YAE Hl
YR STINE R SAERU-IAE 39 gRfEufq #
FeAferh Joelt il |, S Sfiafieh ISl o heish qol
®9 9 W B 81 39 FhR i feefd en e urget
T U 8, F9H THERT ns! SR (n = 9RAH )
Y YgeA 9 H SR T 1 SeiaA- T Biar 2l

g 7q fgda ofed  fiferm § et &t
AR Fed ©, 9 FHAY: Tl Th & eI F6ieH
Foll-TR o Heehl W W © a1 A W eTaRen
S 3@3@'@ (Inner Core Electrons) sl | RIS
SMEU-g9d | sat gfg &l Bt foh e qen
W%Eﬁ?{a@ﬁ@waﬁ{ﬁﬁ(compen—
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2500 [
Ne

~ 2000 |- (2080)
IS
g
2 1500 |
T
<

1000 [~

500 |,

3.6 (%)
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firerdlt B 1 StferdiS o foTw gem e et & 9
TESH o YOH S Tt & 0H Y FH S| 3heh
HR0 TE € b geeH | Al SeeE 2p-soieeH
fafe=t p-epl o faaf@ & (g5 &1 M), wafw
SIS o IR 2p-3oiaHl | 9 ] 2p-3oia{ Th
& 2p-3Mfdeel § B| Teld: Soie Siqehuul 56 Sl
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ITTEITT 3.6

d emed o awdl Na, Mg 3R Si &1 9™
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TR fa=Ia o Y o € 36 WE Sohse Tl
1 el lfed Tt 1 7 e S Bl
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€, 99 9gd §U WA %Hih o WY ol wfed
T tfurer FHoers B 21 efed gnet ¥ o 9§
TE AR T W gHE TS @y ° ghg gt
TTEEY BIS THTY] | Tela(q i SISl T Bidl €,
Fiifeh Ffase g7 Seige GERi AIfHe o |f-Tdhe
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1 U FH FMCHF Bl Sl 8, Fifeh ] 3R
Tl © AUl Hiae g gl sk ¥ X B g
YR i Y AHRIGE Tad IR § <@ i et
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F B, d9 TeU1 A T geleR e eien wem
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B €1 FeH R n=3 (S Cl) § FoI9T sl T
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i1 A H 1 16 A H i 17 A H o A H
H - 73 He + 48
Li - 60 o - 141 F - 328 Ne +116
Na - 53 s - 200 cl - 349 Ar + 96
K - 48 Se = 185 Br - 325 Kr + 96
Rb - 47 Te - 190 I - 295 Xe + 77
Cs - 46 Po - 174 At - 270 Rn + 68

*Igd G qal ° THEfAE G 3.3 H 9T MY weicqt YRadT o HUTHE W Hl Soaeid-ayar (Electron Affinity) (A,)
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ARt 3.8 (%) Tae@-woncreRar 1 W ((uifen durr)

YRHTIT (3T 10) Li Be B c N o F
farera-uTeTeRar 1.0 1.5 2.0 2.5 3.0 3.5 4.0
YT (3TTeT I10) Na Mg Al si P s cl
farera-uTeTeRar 0.9 1.2 1.5 1.8 2.1 2.5 3.0
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Na 0.9 cl 3.0

K 0.8 Br 2.8
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Cs 0.7 At 2.2

Torerel | e STl B (1 og qorert | gig gt ®)1
1 9l ofed ygfaal &t e H oo 3.7 H
SRS
3.7.2 THEEeR qUTHAT W Ed Ugfd
el o TEETE o § ggd 9 ygteEl (-
foreRul Gag (diagonal relationship), 31fha JH el
(Inert pair effect), [DEIRES ‘EIT@'_EFT 919 (effect of
lanthanoid contraction) SWTFC: R I B9 SATE
Tehehl H T 39 9T H dwall bl GaTSTehdl | STl
Td S 3TEd H (Li § F O%) STHMRI TUIEH! 1
3TEI B9 H|
() HASThdT ® ATSfdar A1 STTeRAteRTuT
STaTd
TSRl qEl 1 Hewqul qured ®1 W qwd %
TR T o SMYUR W HHH S Hehdl 2l
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Y (BTellieh 3Tevash el €) S9 awd & siad
HI9 § U Seial 1 W@ & e et § A
373 H! WA | § dQIH Soiael &1 §E&A ¥eM
FHEArl &l TAShdl o T W 3E SRl

YR TS T YA 2l 21 UE < Afierl W =
2, S ffeRfis 2 OF, 31R Na, 01 3 Aifitehi o i
T I €, ForTeh! o= oTehel &1 %8 F>O>Na
21 TSN 1 STl gl faemE 2522p° €l
TR A% TN OF, U H AfedfisH o THh
TS o W1 G il 8, TS hi tferdihaon
e -1 €, iR 39 A W T TSN T @
HAferfisH 1 9TEl SR fa=E 282 2p* B1 T8
TSR Y] T FY TSR HT TASH BT T
TEIfT gHeh! Aol feren +2 81 Na,O 319
SferfiST wReTY] itk o[ ROk B oh Rl
TR TR I B qUT Yk WISqH THI] Teh
TR <l | 3T SIS STeRiehor STere —2 i
i 1 S0 @R iferm (S @1 goseH
fa=ma 3s' ®) Uk TR TS 1 34 © IR T
Toh T ST STIeRTRT0T STaET +1 €| SeieRie SRUMcHehdl
F1 M Tad gU Uk o9 Aifies § aw o TR
IH] GRT 377 TLATY] oF [ i G T A hi
IHehT * ATerEfiehToT SR’ wed €l

TESRS qAUT IS § Tl bl GaATSIhdl i
amﬁuqﬁr (PeriodicTrend]aﬁWTUﬁ 3.9 § guren
T 21 el o THEfs AuER | 39 TRE i e
TiTEl T 59 TEIk | = oft == *1 T 21 9%
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A Wd § (W8—-C=C,C=C, N=N, N=N,
C =N, C=N), &l a7 o STad] 9&F THT &l
FHT UM B
ISR 3.9
1 UgfAtEE % dfie Al [CL(H,0)° ¥
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(iv) Rb*

frfafeaa wfvis | foer sife—

N*, 0>, F, Na*, Mg> & Al

() TTH &1 GHMAA €2

(@) = Mo 50 o 9gd ®A | afted Hiftvu

AT ST SR TRAT( W B T B § IR HUmEH! ki B Sk S wEme
=t oo @ afus A it 22 samen St

A Tt 3R Sl dfe Tt i uRefyd w1 § foefia fiefa ) den
‘T ST’ W'l 1 Wefehar 4 72
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3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

3.25

3.26

3.27

e fagm

TIZSIST CATY] | 3TTET STl § Selargia o1 Soll —2.18 x 10-18J €| TCHIUTISh BIZgIoH
1 S T J mol”! & TR W URehfer ifs)

[Tohd — ST U i o ol Hid HehedaT 1 STAN Hiferel]

Tedier @ o el H Sdfeeh ST TErd! hi % 39 TR 8- Li< B<Be<C<O<N<F<Ne|
& FINT fF () Be &1 AH, B O aifu 372

(i) OF AH,N 3R FH &7 7 &7

Y TH A 1 AT ThE YHR HUT o Wifead &1 gum aH Toedt Jriyem
T T I TR ¥ E 2, g Rt falt st wiedt drifere it fa
TR Tl @ arferen 2

e Hue el | ST Tl o TRl THE § e i SR W €F o B U Hh €7
ol 13 ok qREl i YUH S el o WH (KJ mol ) | 39 TR &

B Al Ga In TI

801 577 579 558 589

M= ¥ 39 faued 1 ygfa &1 men A Ry yahR 2

el o frfafad gl § g ava &1 Selaeq afed Tl stfueh o el?
i) OAF

(i) Fa1Cl

Y 0 Fied § o O Y Tl seieie oo wroiedt werm seieRie el Tiedt o wHE
YT, e HOMcHs a1 %A HUMHS oriT? 0 IW &1 Jfie Hifv

TSR oAl TOeW IR Selagi RuMcHshdl § 1 ol R 872

Teft gt ARt # N fRgq oo WS MR W 3.0 21 S 39 HeH W
3TOT T wfdfeRa <72

39 Tagra 1 auiq Hifsw, i W] w1 B 9 gefua g -

() S 9% TS W hI 2

(i) S 98 TS H1 AN HIl

fopelt el o < TEEAITeRT 1 YUH SEH Ted wHH g A fe? e @ wed
&2 o1 W T gfie Hifew

uTqell oI srrgetl § gE SR A 22

e HRON 1 3T id Y FrAfafed s & sw fifse-

(%) U < 1 T daqie, @ el SU-% § Ui Soigeq Sufed il

(@) 39 T &1 9 FaRy, fSHst ygia F seae w1 & &1 8l

(71) 39 q@ &1 9H FarEC, fSEwt ygid q seiael Sl U S & OBl

(1) 39 ol 1 AW ey, fEE wEE A Wodg, o, 59 R W sufeerd gl
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3.28

3.29

3.30

3.31

3.32

Herm o o del o forg srfufmarsiierdr w1 w@dl g3 HH 3 YHK B
Li< Na <K <Rb < Cs; S&feh a7 17 o adi 4 %A

F>CI>Br>I €| THH! S shifery)

s, p-, d— 3 £ witeh o el o1 HEM SEl SR fa=re fatay
1, Forer T TR o R %, 1w o A W e
(i) nsznp‘*,ﬁlﬂa?'rﬂ@n=3él

(i) (n-1) d? ns?, & n=4 8 a2

(iii) (n-2)f7 (n-1) d' ns?, S n=6 Bl

& el i WoH AH, 3R fgdia A H, 31PFE Gedt (kJ mol ™ #) 3T geiagia wfed
Tt (A H) (kJ mol ! #) Freferfad 8-

T AH, AH, AH
I 520 7300 60
11 419 3051 48
1l 1681 3374 -328
v 1008 1846 295
\s 2372 5251 +48
VI 738 1451 40
TR KU T qee § 9§ e

(F) W T afafmEie g 2
(@) T s SfEETRE Y §?
(M) HeQ stk erfufmaneiier sturg 22
(F) wa® FH aAfafwarfe oteng 272
(%) UH uIg 7, St TR feil TaEe (binary halide), fSmehT T
MX, (X = €@oF) €, 9 2
(%) U o, S gEEE: MX (X = RaleH) a9l el gegart goge s 2
el o fefefaa gl o gaer o s T fgert ifiert o oo 1 gfem ifse—
(%) hferm iR siaieH
(@) WHIEE SR s
(M) UgHEE SR ST
(7) fofasi oIk siaieH
(T) HITHRE R wgaiA
(&) 719 79 IR A
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3.33

3.34

3.35

3.36

3.37

iR STTad WRof o ared fefafad § @ fhaen o s 872

(F) TN &M

(@) TEM] A

() Y=A FEieH wEe

(=) el senen wem

iR e AR o fory Frefefaa o wed o i o we w8l &l 2?2

(%) p=did | 6 W9 T, Fifh p-hiw & Gl FaF T o fou Afawad 6
TARTA 1 SELTRAT Bl 2

(@) d-=dth H § W €, F(eh d-ST-HIT o hHefh T o ToIq Afeehan § gl
1 SAFIHAl gt 2l

() Y Ak W Wl I T Y SYRRT A WS GehAaTel oladHl wl qe
o SR B 2

() < o SR O i A 99y Sifad R SHeTe Seiae 1 SU-hi 3Tk
fgreht sen Wem &1 wei¥ w2

UHN ek, S HASThdl Seia i e Hal §, SH avd i TEEE g ot

yoiferd s 81 Frefeiad § & & |1 SReh SRl 91 w1 G el har?

(%) HANH T FeH F&A (n)

(@) 9w @& (2)

(M) AR g

() i gl 1 Ge

Y gereRieh TS F, Ne 3R Na* &1 R 70 § fhad wofed eiar €2

(%) AfTwE @& (2)

(@) | e §&Al (n)

() SR FEHl B Zola-soiae == TR
(%) R & U HRoT § G HE ot T, Fifh SR SRR FAA B

T Tl o Hael | frefefad § 9§ %A o1 weF T @2

(F) YIF ST AR T 3T T Ll 2l

(@) HiIT IF= T4 & fa=rg 9 Ja seia[= 1 Heoe S €, 79 e Toed
1 A TS Bl

() S Tl o T W STt g ghg TSRl Seiagil o Torla shi e
T 2l

(9) A nAFAE Hehl 9 AR n WA HEehl w1 Gl § Seiael i SATEET
Y fehTen <1 wehd 2

2019-20

e fagm



@l H AR T O H S 99

3.38

3.39

3.40

B. Al, Mg, K @l o foau iferes aiferero 1 @€l % g9 % o1 82
(%) B>Al>Mg>K

(@) Al>Mg>B>K

(71 Mg>Al>K>B

() K>Mg>Al>B

awl B, C, N, F 3 Si & fofq s1emg ifyeiemon &1 s0 o @&l w9 % a1 22
(%) B>C>Si>N>F

(@) Si>C>B>N>F

(M F>N>C>B>Si

() F>N>C>Si>B

al F, Cl, O @R N qo Sl ol o 31&R R S T@Efes siffsmareiierd 1
frefafaa & @ ®H o el § 82

(%) F>Cl>0>N

(@) F>0>Cl>N

(M Cl>F>0>N

() O>F>N>Cl
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