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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES

ERE)

TH Teheh oh SIEFH o G AU —

Stte o fafu= &= o w@rem fagm &
He<d hi U Tohil;

Tl o TUIEH oh STYR W 3
TN hi GhoUl GRT 3TTad IRof
o foIeh™@ ¥ STeTd § 9hl;
AT~ <l T9eT Tehl;

et afteR ol o Tl TRAm-we
qAT Solaieh fa=amg o SR &t
Trefehal i THET Tohl;

100 ¥ 31fereh TXHTU]-ShHThaT dwell
o foaw [UPAC 9 for@ wah;
Tl i s, p, d TF Al H aifiehd
R Hobtl 3R S g Nfeterl s
WW;F"T;

el ok wifes T Tl qoreEt §
STt AU Rl qEaH Fohil;

Tl i srfafrarsfiad 1 o &
Hohtl 3R 3¢ SIh! Uehia § Sureefd
T GG L Fehil;

AT el Wd Hifcrsh el ok
o HaY a1 Fohil;

Y] © Hefed e Hewqul o,
S — e, T B ST
T, goide, @fsr Tdedt, faga
SRUCHhdl 3R SaSTehdl § Hefod
o= o1 oot T o ToTq Wl omfifieh

YTesTee] T SUAIT shi TohTl|

Tad AR FATUTd @R 9T W YA T 3edd Wgvequt faen
&1 ufafes faremeff =t 3@@ @eTar fuerdt &, @Wiawten & 78 oo
fierdt & oiit srafia w0 & Tl Tara S T Wiere JuiT faerar
21 9% 39 a1 T Tk I 3GTET & Toh TArafien ae sTeaafeed
e ¥ faradt gf gard Tt gid, ofug 9 aftad wugl ¥ garar
gefdia #xd &1 S @ ag ST wEd € f g sie-sie ofon @
&9 a1, 37k 7T aTad ARt agd Sugni

o 2 e

TH Toheh | TH IaHM STed WRUl 1 Ufqeias fas™ e ey
TEd- a9 1 7T | T BT SRR GHIY] o Sl
T 1 wftom 21 ofd &6 Al o wifae qon THEtTe O i
et gfa W fa=ar &3

3.1 A<l hT SIRTUT Rl ST &2

39 T TH I8 S ok ¢ foh v eft TR ok a=ieif ki He TR
B &1 T 1800 H Sharct 31 T T 1 T 1865 Tk 63 Al H
R 81 T off| 3TSTehel B9 114 el o oR | wal 81 37 9 B
o @iel T A gee-AE @1 o, el off T aal w1 e T
o TAE ST §1 o GR el SR Seh STHEA AR o THE
AT TSN T I g4 i3 81 T HISAE I L HE &
I SI=feh! o q=al 1 aiTeRToT Shieh TH S1eFIE I TS TRl
3R SEM S0 3a €1 e, 3 Sierw aiieh © gt oo o Helfud
TEEfeR qe T SIS qehdTd ®9 W R B TWehdl, Jiae |
@Sl WM 9 3 a<dl o s1emeH B ooft Ueg fhel

3.2 3Mad ARUM skt Sfa
Al w1 fieRor TuEl W SR erafdar faw ud emed WRoft @6
TRt IR §RT 3T STacliehHl e TRl o1 IR | Tdger
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e fagm

|RUT 3,1 SeRIER o fren

a YTHUT-H a YTHIUT-H a YTHIUT-H
Li 7 Ca 40 Cl 35.5
Na 23 Sr 88 Br 80

K 39 Ba 137 I 127

SHA AR S S A 9 1800 °F YRR
ITRT H 39 910 Hi TR Hehd fohan foh awall oh ToTermt
o ffvera ygfa gidt 81 T 1829 o Swei+ wHH wifde
T qEEE O are 7 awl o auel (BreRl) @6t
TE S STHRd FHUN 32BH 98 ot 9= foh g
e o 9 At O H1 - 9R 99 S a6
A R ok 3 HH S TR SRR o (FROM 3.1
i W) | W E, TeA 16 a7 ok [UrEH 39 I qal
o TUTHl o HEA U U

TlIER 1 T &1 o’ 59 & @t o fag
TE W T SEAAT T HES T WA THHRL SHH
foar Be Ko T 39 v e e
Q.'st.aﬁ. i ﬁﬂﬁﬁ'@g’ﬂ (A.E.B. de Chancourtois)af
T 1862 ¥ Tl 1 afiehil LA w1 A oA
3% T Hl 3T F¢d gL THV-9R o %A H
SefEerd fran SR qeal w1 gumehR Wl o, forew
Tl ok TUTEA H STEd] QARG i S T4 T8
e oM ST T&1 Y Tl U WA S
Tolasiel Fois 1 T 1865 § 3Tk T@W (Law of
octaves) i fawfaa fwan =i Tl *i 37k agd
TU TE-9R °F %A ¥ Fared fear qen e fw
frdl off T 9 URY T W TS a3 o 7 Yo
T o 99 ¥ (IR0 3.2 3@) | TE HaY IH THR
<kl Wam a1ed |iifaes @R (eight musical note)

T Heel o Hiifas TR % @ Bl g1 el
3T I f9% Ca 0% o T d% Wl Udid gal,
TR 39 T 39 €RUN ! SATI% A=l el THed,
WY 9% § WIA Gl (deT) §ROEq 1887 H
ois H LA TH N EHA FX IR HE
AT & TR

Tl WP AT Heela (1834-1907) del
STHA THEAT @R WA (1830-1895) o Had gaTdl
o THOEY STed- Rl oF faeh™ | Thed 9 gel
@A €9 H HE H G A WEA F T 1869 H
Wit foRan fof 59 <l bl 3ok dgd U TRHIY- 9Ri
o %A ° ot foran sman @, 99 frafia sfad &
TYETd Sk ifdeh qen TEEttR qof H gHEar a8
STt R e TR A <fifereh o (S RATvE YR,
Tk T FaeHish IR TRAM]-9R o He g SAeifEa
(curve plotting) o, il T Ff=a =T e
Tl o FEE A A1 T 1868 Th AR HAX A
Tl I Tk AR 1 fasm a3 foran, sioengfi
SMEd-IROT ¥ HTH! fHerd-Serdt of, oifehd 39k
T 1 foeron gfist Heelta o ®m o foero ¥ wgd
TeRTITd &1 1 Il STk 3Terd dRvft o foashra o
NS h1 99 A Heeltd i e wn R

TR 3Tew! Helelf o STEAIA 1 SR TIRER
3 fan on, firq e 3 o1 Fem H TEe AR
WeRTTeT feRenl e fm 3w wehR ® —

HRU 3.2 AT F ATH

o Li Be B C N o F
YTHUT-HR 7 9 11 12 14 16 19
< Na Mg Al Si P S cl
YTHUT-H 23 24 27 29 31 32 5.5
a K Ca

TIHTU- A 39 40
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Tl T SRl T TOTEH H STEfd

“Teal o TUTIH 3Tk UTAIU] URT o ST
%o gid 217

Heefa 4 a1 afes o=l ©d Seatar
W 3Tk d&d U TWHV[-9R o STIUR 9Reft H 39
TE ®A § W@ fF 99F U ae @ T e
FealeR-w A1 Tl H T ) Heeld g awl
Fffenzor ffye TR W wlier 9oR o it o stfuen
forqa oM Weela 3 smafdar o e & qof w9 9
T IR qwEl o e o faw e fawga
fifeter T THERR UrEET W1 SHR T TR w9
¥ deda 7 a5 W AR o gerrard g
(empirical formula) q 3k waﬁﬁ UM Rl
YR AMT 98 98 94 9 % A TAm-9R & %1
&1 UTd: UTe foRa S, @ @ a@ Sk 5N KU
T A A oTed-uRoi H e W S wehd 1 3=
T TEEH 0T L el Tl i STad-9Re o
3fed T 31 o fu 3o TE-9Rl o %A &
& 1| STV ok AR R— EEH, gt Ty
IR TUE VI & q ‘IofFm’ ¥ %1 o, &l 99 VII
T T, A, I e oh | TuieE |
AT o SR | W@ T (9 3.1) 1 3= §AF
TUTEHT STl el sh1 Teh T H @ w1 FefHeRdl i
SMYR HHd U I8 Talod el o s o (S @St
T M o) o fou Oneht § e o e s fiu
M| IR F fAu— 9 Heefd i SATad-gRot
TeRTYT €%, a9 @ d (Gallium) den sEfEm

75

(Germanium)?lﬁﬁaﬁ@ﬁ_rlﬁ‘g'é ?ﬂlﬁﬁﬂﬁﬁﬁ'ﬂq
R fafererta o 9 Tt R T e ik &
Tl hT A9 H: @—Q@ﬂﬁ'ﬂq (Eka-Aluminium)
T TahT-Tafeisha (Eka-Silicon) @1l Heed o 4
eherel Tiferer IR SHfEw qedl oF g 1 AT b,
dfeeh & awdll o o e qoremt 1 =R o
9% | @St T 39 qwl o IRER OTEET qef Ui
Tl kP TR 3.3 W gefeg fRer T €1 Heohd
1 HEAHS IRl 3R FIefick | ST Goherdl &
HROT 5% AR TR AEd GRON i wIH qrafg
Toeft| Heala &1 ¥ 1905 | YhITd STed ROt <
o= 3.1 H <wifan o 2

3.3 Imefeh naa-faw qgr 3trad
ARUM o1 FdUq= & T
el 78 o1 A < 9 § R W9 Heofa T oo
groft 1 o fan, 990 WA ! W] S
STaRer §E 1 I 81 o1l el WAl o RS
T STIIANE U 1 fohd 3Tl ¥ 1913 |
GfeerT =R B WSt 3 adl o eafemeroes
X- foror Saenl § frafmaa € ok @ fF oy
(STl v X-fortor &1 errgfa @) iR TH-shwish (Z)
o T I AiEd &l W T W @ I Bt
, TXg WY SHAE A9l f, ok Aei@ H el
T TR BT ST WSlel A {9 foh REm- S
T T | fRET G 1 A% 39 T o I
1 <u § ek wer 21 56t o STER Heeld o

ARUTt 3.3 Weela gRT Tehl-Ueitam (fifeam ) qen wem-fafaem (wifem ) awt @ urfea

T TRt UefatEm fiferam et Tafaent SfEm
(wfgeges aw) | (@S T A ) | ( Sfesdees avw) | (@S T A )
YIHTU]- AT 68 70 72 72.6
T / (g/cm?) 5.9 5.94 5.5 5.36
T ik /K = 302.93 I=d 1231
TS T G E,O, Ga,0, EO, GeO,
FANEE & G ECl, GacCl, ECI, GeCl,
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Ol agr SfuTen | awal ot Mmafdar

SERIES GROUPS OF ELEMENTS
0 I II 11T v Vv VI VII VIII
Hydrogen
1 - H - -
1.008
Helium Lithium Beryllium Boron Carbon Nitrogen Oxygen Fluorine
2 He Li Be B © 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 P 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 A% Cr Mn Fe Co Ni (Cu)
38 39.1 40.1 44.1 48.1 51.4 52.1 55.0 55.9 59 59
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 - U
224 232 239
HIGHER SALINE OXIDES
R RoO RO RO3 RO 2 RoOs5 RO3 RoO7 ROy
HIGHER GASEOUS HYDROGEN COMPOUNDS
RH4 RH3 RHz RH

farT 3.1: deciid grRT Ya1f91d 37ad GrRui
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Tl T SRl T TOTEH H STEfd

et frr w1 Hener foran T TH emegfe amad
Tram ed €1 9E W UER T -

‘aval o HifdeR qeT TEEtTeR TuTEH SR
UTHTUT-ShHTeRl ok 3TTerl %ot Bid 21’ (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)

21T 99 & g Wihiash €9 & 9T <H 9rel
94 aEl H SeoiEHd THFA el TeRiEE 3T
TR &1 ffq Aegfem e wRitm o
R & e e =ie o 9 M) 39y TS
WEE I | e e iR S teur e
Gielfica ke & ]

AT Ted UG ok B Toh ferell e w1 A
FHHIh 3T a7 b AT A (WAl i &) =1
3T TA] § IR Serdedl i G o e
BIT B1 THeh UYElq FeieH TEst 1 wrefhdr @ik
TR eh fo=rdl i STafdar ohi THSAT WX Bl S
21 o1 78 TR T foran T € R e Frem awet
q Sk ARt o wHifeeh qen AR O 61 FeH
2, S el o gl o W S B

II-I9F W Ed-9R0 o fafi= ®9 g%
fohT T €| S T Tl i THER Afafmaet qen
ARl W del 0§, Selih o A AwRITH
fom=ma | g syt we (99 etad |rutt
o €1 Ty wed §) Tgd Gl qe 3Td STAnT
2 3R =8 ot 3.2 o gwiten e B) st i (R
Heellg 7 ‘goft’ wer ) & omrad (periods) hel
W%ﬁ?&ﬁfﬂ(ﬁ*ﬁaﬁﬁ(group)m%lw
TR T fo=I arel a<all ! Sedier Wl | W
S &, T “ont’ =1 ‘afEr’ el Sl @1 [UPAC o6
STHIGT o 3TTER, 1 i T 95T IA...VIIA, VIII,
IB..VIIB, % T W3I= | ¥ 18 TF &I gemstl §
fera ien Fefd foan T 2

AEH-FRON | el WA e &1 S-S

77

3Mad H T i AUehan & e 9&l (n) &l
T 1 T e | 2 el Surfterd g1 $Heh WIg oh
e W wH: 8, 8, 18, 18 3R 32 awd € il
o o T 1 g T @ Ted o % we
TUH qeal i SATHaH AT FeH ST oF STHR
T 32 & BN 39 &9 § 3Ted-9Rul o ©39 Ud |ad
MEd o FHHI: TR R UfREe & 14-14 d
F9 erem 9 <9 S| @ B

3.4 100 | 27fareh UXHTUI-hHTSH

AT a<al ekl ATHSRIUT
Td H WA €9 9§ ¢ T 1 AHERL 39 Tl o6
Slerehdiet oh AT T T fA a1 o qen gt =
HT gHA 311'5‘?{3?[.7{.@. (International Union of
Pure and Applied Chemistry) g/ < T S e
Y TA & H 39 T W o0 2 T S=9 TWA-hHh
I U A 3 AR B € R St Shaa geH
e (3R wef-hefl df sheael S THY] A €)W
Bl &1 37 adl o WY SR foeiy un o srere
o fou wET qen enyfier ST SR TN i
SRl Bt B forvel whi e & wEnmeenet § st
1 e § UE 6 el &1 wefi-sheft At fo
fovagia sfiws ghed fhu, U awi &t @it &1 @
F o Ty SAentad 8 S 81 SEE % dl W
IR @R ®E, <M € <9 S S=ER 4 104
TRHV]-hHIh aTel T i @il 1 Il fhar| ST
ésm“w el 3’@ ‘TETRifeam’ (Rutherfordium) den
=g é?ﬂﬁﬁ el 3@ ‘Wﬁﬂﬂ' (Kurchatovium)
T fE T W F HfE B R F AU
IUPAC 7 ggia fon foe 519 a& o &1 @ fag A
B WU SR A8 w1 qHedA | 8 WY, 96 q9% I U
1@9ﬁmﬁ¢mwtﬁ1(numeﬁcm
root) ®1 TAM &HId U TAoh Al i GH
HATHRI o MYR W g e Smw) 38 9ron
3.4 ® fean w2

* 57 I "ol & Bl YOS diGd] VARl @ P HET (T 1940) H TRl H1 @S ° §31 599 915 TAIH & @]
aIct (94 @ A 102 %) al § Sad-GRofi F a5era ST iR UfaAES Hi iAEe 9 Hid 1@ T g 1951 F gt 5t
TGRA IRA H1 A [EHR 37k H1H & 07T 731 711 37 3 37 & W awa-9&d 106 &1 A9 ‘HEnem’ (Sg) @i T
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. Representative elements Noble
Representative gases
elements GROUP NUMBER——
GROUP 18
NUMBER 1 0
2 H 2
| 1 Is! 13 14 15 16 17 He
IA 1IIA B IVB VB VIB VIB| ;¢
3 4 d-Transition elements 5 6 7 g 9 10
2 Li Be B C N O F Ne
2! 252 | GROUP NUMBER | L2 | 2507 | o2 | oot | 252 | 26
L3 11\11 11\2 3 4 5 6 7 g8 9 10 11 12 11:1 ls4 1 ; 136 g fr
a g 1
E 3S1 352 III A IV A V A VI A VII A < VIII —_—> I B II B 3S73p1 3S73p2 3S23p3 3S23p4 3S23p5 3s73p6
P 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
E 4 K Ca Sc Ti A% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
A 4s" 452 | 3d4s’ | 3d4s" | 3d4s’ | 3d%s' | 3d%s | 3d%s | 3d4s’ | 3d's | 3d%' | 34U | 4s4p | 4sMpt | as4p | asapt | a4y | AS4p°
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 | A2 | Cd| In | Sn | Sb | Te | 1 | Xe
A~ 55" 552 | 4d'ss’ | 4d’ss’ | Ad'ss' | 4dss' | 4dSst | 4d'ss'| ad'sst | 4d’ | 4d'Ss'| 4d“ssY| 585p' | 585p° | 585p° | 585pt| 585p | 55°5P
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
6s' 657 | 5d'6s? [af'5d’6s?| 5865 | 5d6st | 5d%s* | 5d%s | 5d'6s* | 5d%s | 5d%s' | 5d%s:| es6p' | 6s’ep | 656 | 6s6p' | 6s’6p | 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 F1 Mc Lv Ts Og
7s" 75> | 6d'7s
f-Inner transition elements
« 58 59 60 61 62 63 64 65 66 67 68 69 70 71
Lanthanoids
Aot Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
4 '5d"6s 4%5d'6s>| 41°5d"6s| 41*5d°6s’| 45d’6s”| 41°5d"6s’ | 41'5d"6s” | 4f"5d'6s%| 41°5d'6s’|af"5d'6s%|ar"5d 65" |4 S d" 65 |4 5d'6s a5 d"6s” |4f '5d"65
s 90 91 92 93 94 95 96 97 98 99 100 101 102 103
nACtol_?Ol?S Th Pa U Np | Pu | Am | Cm | Bk Cf Es Fm | Md | No Lr
5 6d s 51%6d"7s*| 51'6d"7s”| 5'6d"1s 516d"1s*| 51%d"7s*|5£76d"7s*|51 6d'1s*|51°6d"Ts* |5 *6d"Ts |51 64" 1515/ 64" 15| 5 6 d"Ts |51 H6d" 1551 6d T

fera 3.2 T & WH-FHTS T T STaeel geiagiiTan o= & @re 37ad aRvll &1 319 ®91 T 1984 & IUPAC 3 3T3HIGT
& OTJER a7 HI 1 G 18 T VI T &1 $9 FHR HT Hebad a7 [ A-VIIA, VIII, I B-VII B T O & Faf¥fd &3 1 gul vgfa
&1 glreenfad #ar g1
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Tl 1 ARl TS Ul § erafda

|RUT 3.4 A oF IUPAC TTHRIUT B Hohe

79

yfafafe o gagM o Tl AW den Udte f&o s 2l

3k ™ wiew wa TR A H 39 29 K1 A WY KA E Fhdl €,
0 nil n ST T q HI WS gE € Al AgT Yk FH
! un u foru ferelt g SiTieh BT =T &1 Wehell €1 ATk
z ,211 l,z 118 T Tl &1 @IV &1 9! 21 Feft 7l o atferga
4 quad q TUPAC Waﬁﬁwﬁﬂaﬁ%

5 pent )

6 hex 2 JATE 3.1

7 sept S .

5 . o 120 WRHTY] ¥ Tt d<d 1 [UPAC H qell
9 enn e et (symbol) =1 ghm?

el 1 3kl oh HH H Tk @Y @l S R, &
e i W B © Ao oA W 33 (lum) T WO 3.4 % AR 1, 2 A1 0 FHI o fow ga
f&an S 1100 ¥ SR AT HHI aTed qwl o (root) SHEIT: un, bi A1 nil B Fd: 120
IUPAC T |RU 3.5 ® <9 7T &)
TH YN, U el i Tee STEAE AW SR A Yedteh Ubn &M

&L ST Yol T Sl 21 91€ § 8¢ 39 o [UPAC

TH]-HIH e T 1 AW Unbinilum ae

|RUT 3.5 UTHIUI-3RATER 100 | TfHeh aTel aval ahl ATHERTUT

UIHTUT-3RHTh R Yeiteh IUPAC 31fefghd 1 | IUPAC Wditeh
101 Unnilunium Unu Mendelevium Md
102 Unnilbium Unb Nobelium No
103 Unniltrium Unt Lawrencium Lr
104 Unnilquadium Ungq 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<dl oh ST (eh fa=ara aeT
Tad -|oit

e te | TR a8 o fo fondt v H seteei
%1 TEEM WX FeicH HEAS ¥ i S Gehdl 21 G
Fieq T (n) WA & & o &), 5 ‘e’
(shell) F&d ¥, ! = Hidl 81 e e off 5 fom
frg e T | soige frE-fr so-wien § R
Gﬁ%,ﬁ%%ﬂs,p,d,fﬂﬁ%lmﬁsﬁ%ﬁ&
forawor =1 & S ‘TRt fa=rE’ wed §1 TRt
T 1 eTad grvit § fRafa 39 W e sifam
el 1 FAlCH-HEeA i <eidl 81 39 90 W g
eiehR 3TTad AR e axall o Solaeieh fo=md
o A WY HaY o 9R ° SMeR U S|
(eh) 3Mmad W A fa=ma

3MEd & Sl A1 9el SN o fA¢ n 1 HH S
%I aEd 9RO H Yoe SR 3Aed (successive
period) ki ‘Iﬁ 3T 3=d & 9 &R n=1, n=2
fE @ gafud it §1 T 3@ s gehdr @ o g

e fagm

N T (n = 4) 1 IRA WRH W, 45 FHerh
o R ok T Bl 21 T8l g8 o1 gewqul ® & 4p
hefeh oF I | Jd B 3d HEH Hl T Y& o Sl
g, S Sl (energetically) ®9 9 SREN! 1
39 YFNR, 'R d7d@l ®T 3d IHAV-AUM
(3d transtitian series) 9T &1 STl 21 g Thireay
(Scandium:Z=21)@§ﬁﬂ%ﬁ?ﬁ%,ﬁlﬂﬁﬂ3ﬁﬁ§Tﬁ%
=19 3d! 452 €A1 1 3d ek 1k (2Zn, Z = 30)
W gol ®Y G W A, e et faam
3d 1° 4¢? T A A 4p HEH] o WH b Y
fh e (Krypton) ™ TaT Bl 81 el THersht =
afed o 18 T B B 1 iwal ed (= 5) ®ierean
¥ U Bl 8, Y ed o g9E ¢ SHE 4d e
(ytrrium, Z=39) T 4d THA IO (4d transition
series) I[& Bl €| € M€ 5p Hehl & TH W
W(Xenon)mwmélmmﬁ n=6) |
32 I B4 B SOURR TR 6s, 4f, 5d 99 6p

ed | dwal bl G, W SHAT Sel-&R H SqeTs
AT FeThl T F& U A eI 1 39 WehR Hem
Ed (n=1) T IRY a9 et &R (1s) F T 9
Y& el 81 SEH T a7 B | eggST sl T
(1s!) e €ife@m (1s?) 21 3@ WK, GUH Hi9
(K %1er) quf 81 <1 81 SO oed (n=2) wiferm
Y RY B ? (Li=1s2,2s"), T d1&0 seiee 2s
ek W WONl il B e e "ifemd H ER
o SUfEerd B §1 SHeRT eI I (15%,25)
21 ek 1% SR ax W Y& Hd gC 5 BH e
o a TEEd €, A Zp etk qul ®9 W gl 9
G S 81 39 R L i 8T (252 2p°) <l oh
g1l quf & W1 1 o7 g Sed o awdl i gEn
AS Bl B MEd RN H1 GG EE (n=23)
Hifeaw e oF WY YRH Bl €, T seee 3s
etk o Sl 81 ST 3s Td 3p Hershl § seiaeHl
o T o TYEN A STEd H dwl sl Se itead
Y il Tk Fel T T3 & Sl 2

el H W S §1 4f e H1 WA HiEH
(cerium, Z=58) g qs ERS ?{‘ﬁﬁ]’qﬂ (Lutetium,
Z=71) W HHS Bl €1 TH 4f Ndfieh HehTOT Sruft
I erdATaE Aot (Lenthanoid Series) TEd %I

Haa| 3ad (n=7) 39 e o FAE ¢, T
TR SRR 7s, 5, 6d 3R 7p Heeh o W 2
E'ﬁf W faferat (artificial methods) SRI HHAI-
faftfa Yeared axa €1 Oraat e 1189 WA HAtH
ael (4 @S 9 ared) d@ o e qul g, S
Ipe TTE-uRER 9 Fafea e

Rl (Actinium, Z = 89) % IT= 5f Hah
T 9 HALIET 5 ATdeR WRWUT- AU
(5finner transition series) < Kl %I 3@[ ‘ﬁﬁeﬁw
SO’ (Actinoid Series) F&d T 4T 5f AdH
HohAUT- S0 Tl STEd ARl o J&i A6 § 96 @l
T R, difeh Skl TIEAT Rl STRIUOT T@I ST Teh 3R
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T B T TUTEHT aTel awell bl T & W H Wt
afteRYol o fogTa 1 off e fohan <1 wen|

JETEIUT 3.2
eI GOt o Uied 37rerd | 18 a<al oh B i
RAT 3T fHT GHR HT?

'

e n=5 el €, @ 1=0,1,2.3 Bl € ST
HeTehi 4d, 55 3N 5P T Heetl o S h1 HA
TH YR 8— 5s<4d<5d ¥ el et 9 hereh
ST B TTH SATUhan 18 TR W ST Fehd
2| gHifee aad 5§ 18 % B 2

(@) g e e fa=ara
T & o o1 SeateR W9 § SURerd a<dll o garstshdl
I TR ToTE THM Bid 81 Sk el hetehi
¥ Sufterd TeieR[l 1 WEN wd urd ff g9 g #)
SR % faw ot 1 & dE (R uew) @
TSRl IV SR fa=e ns! 811 ©, S =
@@ T 1 39 WehR 98 T @ Wil € T femed
X o U SHh WA-FHHIE R R wd €, 7
o 35er rfaesn TH-58AE W
3.6 AR fa=md iR a<al <&
Uk ( s,p.d, f sAleh )
a7 eTiienTur sh1 Ugifereh HeleR * Sifthess 1 fagia’
(Aufbau Principle) a1 Wﬂaﬁ hl Eﬁai'fﬁl% fo=ama
%I 3Terd GRUM oF SHeaier Tl (vertical columns)
T feo T Teh T (Group) e gREar (family)
1 T L B, 3 FHA TR O <9 €1 T
FA TEfT Bl €, ST 3 qdl o SeaH i

81

o gl 1 G IR Tl U € YR 1 el
21 2 el w1 fawreH =R fafa= stent s,p,d 317 _fF
o fra o1 gl 2, S 39 aid W R s @
fohE YR o Farh ol g0 R W1 ®@ 1 3 fa
3.3 ® <uitan T R

TH YhR o R0 | I ST9aTR 3@ i fHerd
T| TRl USRS Eferad 1 21 Y s- wlich o awdl |
HIg BT AIeT, T SHRT LM ad FRon | a7 18
o Tl o WY p- =i | ¢ SHRT SAE 39 SR
L % for iferem =1 TSt i (valance shell) U
9 g € (He=1s?), FSTeh Hhoreasd 78 Iapee 6
o AT 1 YRfTa I &1 T STYEIE BRGISH
%1 2| THH hael T s- SR ¢ (H=1s')| 3§ T
TP WM a1 | H R oige?i oh Wi g Aneul
T N, TE TH oI TSV Hich Spe 19
(Eiferm) 1 Seierieh Torame U Y Hehdl ¢ 39
TR SHehT SHEER o 17 (Sl UReER) w1 Hifd &
a1 €1 i 98 T foniy feofa 7, o1: eeeiom =i
e OROT H e SR ST W T < Afurk
TeRETd W T R (T 3.2 3R 3.3 W1 W) |

379 37 |WROT B fE T 9R YR o a6l o
T AN 1 == 89 0| 37 Tl o aR | e
THHR 1 fogaror s | feon Smwm| S aAeTon i
<= i o Ty TS vrsgraed w1 SuEnT e T €,
ST RO AT 3.7 W A W R

3.6.1 s— sleh o o

o 1 oF a (&R 9Iget) q° a9 2 o aw@ (KA
TR HTgeTl) oF SR ShiSl o HIH SeldRieh [aard
FHE: ns! T ns? T T A 9 o A S TR
& s— i U Feg 21 A gl fopameiier angd €1 3en
AT TIed % WH FH T § F T WAdgEsh

URHTUT-HEAT Yeteh T eh fa=re
3 Li 1s22s! 3UdT [He]2s!
11 Na 15?2522 pf3s! AT [Ne]3s!
19 K 15?2522 pf3s23pf4 s! 31T [Ar]4s!
37 Rb 15225%2pf3523p°3d!°4 5?4 p®5s! AT [Kr]5s!
55 Cs 15?2522 pf3s23p®3d'°4 524 pt4d'°5s25p°6s! AT [Xe]6s!
87 Fr [Rn]7s!
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TEITH SR M o 9N 1+ ST (& arge
H) 1 2+ A (g1 & engedt ) o ofd €1 et
T = & 3R 9TH W T o1gel o Hifcsk ago ae
sAfufrariera o afg e 21 et sfufwaria g9
o HN0 F Ypid § g ®9 § TEl g St 2 Sliforam
AR SKifeTT 1 BIEHT s- =iieh o il o AlMTH
&1 &9 U e e 8

3.6.2 p-=ileh o d<d

3G ARON o p- Atk | ot 13 9§ ok o 18 Ik
o el GiHferd €1 p- scifeh o deell 3R s- scdleh o
Tl & GgF €9 9 Teus a7 (Representa-
tive elements) I1 &4 T o dvd (Main Group
Elements) <hgl Sdl %I Y& ed o ESCARCIFPRL]
sﬁa{rﬁ%ﬁ?m ns?, nplﬁnsz, npﬁﬁqﬁaﬁﬁ
mélmmnsz,npﬁ,mﬁﬁa?m
T o 1Y GETS Bl 81 Sk WHl | FaAS i
F Tt e soE @ R W e 1 eEe
BRI SIEhY 9 TARN Fewell i agal agd
Hfed g 71 THifew S T wT qEEtE
srfufspamefierar sgd w7 B 21 Spwe 9 & TaR
T T8 SIUIge o THEfE ®9 ¥ < el ot 2
J o % 178 =t o %Fﬁ@'*l (Halogens) e 169 =t
o dd TehisH (Chalcogen)l%ﬂﬁﬁ&ﬂﬁﬁ
# I=9 HUTCHE Sole il UHe (negative
electron gain enthalpy) EA G IR B e M o e
FHI: Th I & IS T L S g
SRR To=Id T Y oid 21 3TEd | 9 9§ <
3R G T el ok Aefeareh &N | ghg Bt & e
fordt o § IR G 9 I WE TH | fcass e
¥ gfg et 21

3.6.3 d- =Teh o avd (HhHUT d<d )
3Ted gRelt o g § fod ot 3 9 9t 12 9 a
d- <A o A% hEeld B 3@ sl o awel i
YgaH ek AR (- 3Tfeee | golagil o T H
o IMUN W % Sl 21 FE wRO ® fF A qe
d-sieh o a7 Fedd Bl T a1 9=
e o= (n-1) d'°ns"? 21 3wt I
oTqe 21 39 Al o ST W UhA el & e afterdt
ATl Tel STl Y % ¢, SR 33w
% ®9 W 9% B €1 Zn, Cd A1 Hg o SE

ol a8 (n-1) d°ns® B4 g ot 3 emqu
HHOT qeell o Tgd-9 AU ! YA e w2
d-sciih o vdl TEEE di W aAfatmaneie
s-scleh o qal ae %Y fRamha 139 dor 149 3
o el oh |ie Tk YR ¥ Uq 1 w1 Hd S| g6
HROT d-selish o aeall bl “WehHUT aval’ ot Ed 2l
3.6.4 f =A(ch oh A<

( TTafier GehAuT a<d )

e aTed Grot | e 5 i b a1 aifast i
¥ W TR, 3% eOMEE (Ce - Lu) T
T (, Th - L) #8d g1 3 4fomi & el
H UgAM A A SRR A [(n-2)f-
4(n-1)d'ns? BN H1 S 21 T awal H sffam
TR fSU-HIT | Wl g1 S SMUR W 3 Ao
% qE Hl _foAleh oh dvd (3Tde GHHU aw)
Fed T 3 geft ol € TAE 9ot H o< ok
O ST HHE €| IR TeRiATgE il o awel i
A GIford STaRAeRIol Taeqetl o holkd®y 31
el T THEA Toh GG oRSATge S o dwell i
o o srfue Sfedt 2l €1 WHTge 9ot o aw
Hearemt (Radioactive) B %I odgd Ee) QE@HT?E' aal
ol TRt srfafemaneti g F (Nenogram) &1
SHY ot H 9 H e oA T 81 g9 deell o TEEA
1 e gof ®9 @ T @ §1 e % SR
el el R aw’ weed 2

ISTEIUT 3.3

TA] A1 117 TS 120 ATt adl i @i 319

Tk el B g {1 &g foh S el b1 T e

RO o foRg aRaw/ert o g1 anfeT aeo yois

T TR Ta=aTd I B2

&

o 32 § G T orolt 4w ? fE wag
HHH 117 I d<9 HT THE AEd gRen o
Bl qRER (a1 17) § At oh = B ae
THHT SARIH =™ [Rn] 5f°6d'°7s°7p°
BT IXAIY] ShHTh 120 STet T°d ol €A a7 2
(87T TS1 o1qd) | Ra o A< BT A ST
‘s’@ﬂ%ﬁlﬁ%‘fﬁﬂ]’g [Uuo] 8s” &M
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3.6.5 T, TuTq AR IU-oIq

Tl & s-,p-,d AT f-AThl B IR0 & T T
O & SMUR W A dR W 3R Grqel qen srerget o
faunfer fohan s wehar @ (Fort 3.3)1 9@ el & 78
wiaera § siferer GE urget 1 €, S efed grol w1
g iR o 1 e W o 99 W GHEGE 39
Bt 71 [T g TR €, diferem iR Hifsem ok
TR ot wgd H, HE: 303K AR 302K Bl Hrge
o el Ud FFHR 4 B &1 3 g o fagd %
g i €1 3 e (UiE 9 died W aet
T H TIel S FhA aret) qen a4 (Faer ar =i
W Fehd €) B €1 T STy e |Rol o <€ 3R
feera € <l e wRolt ® foredt ol o el o enfersn
o S B A T S S gy A S i s
H a1 3R | 36 IR 9 R enfesk o1 A B S
T 1eqd FHed W I T 19 e &1 g e
A FIUAIF FH B & (S R HrEA IT7aE ) |
3 g qen foe o 3feq ek €1 9gd o stefers
3| YR (Brittle) 81 €1 ¥ € o194 3R a1 =&l &
& ol o uifersh @ erenferss o A wfted srHere
(abrupt)qﬁm%,mﬂgqﬁaﬁ?éﬁﬁ—ﬂﬁﬁi@
(Zig-Zag line) % &9 ¥ 3@ &1 e 21 (fo 3.3)
R L T R P
SHfad, fafasia, o, T qen qfem T,
uTget W Srengeti- ‘ST o stfieterT <iid B 3@
TR o el bl SU-4q’ (Metalloid) gd 2l

SETEITT 3.4

TRATY] FHAS AR e grot F feerfd 1 e
¥ W@d gu FAfafad @ &l 37h d98d 8T
Uifcss @07 o HH W Fadd Hifed—
Si, Be, Mg, Na Td P

'

Ted 9RO oh o H S99 A9 i 3R IH W
Tl ok eifeares TN | iy el @ den oved o
Y T[E MR S W enfeass TON A HHT e
21 39 YR W Sy T awdl o dgd g eifersh
IO T HH TH THN BH—

P<Si<Be<Mg< Na

WA o
3.7 A<l o TUT-HT W STEfadr
3Tad RO | A% T SR G e H1 WE ¢ A1 51
T < AR Y, el o ifaes qen TEEtTes on o
T TEY fREE @ 21 serewned - fed smed ®
T fRameiaa YoM o7 o o1gell § 9gd SaRl
2, He O TSl U€ HH € Sl © R A 17
TeTgetl W UEeH W ageRY agd SISl &1 S 21 56t
& FreTs ol & guE § (S9- e aget )
afred ARl § S 9 A9 S W e sed €,
SR Terget o 9E H (- Tl IRER) TR
T e S R o sedt 21 awl o qoremt |
T =11 2 @1 © SR 39 SYafddl il 89 ohd FHLT?
T Aft 99l oF IW <A oF T TH WA i WAl
o fagid & W) o Uit Ft SR eA <A ghm
9 9§ g wifass T TEEfn qoremt w sefda
# faeem w1 R S TolE[ Wl GE g
Foll-T i TR GHAE
3.7.1 oiifaer Turedt =t wgta
el o e wifeeh o1 (SH— oo, FHeIR, Herdd T
TSRO ) SEHT, TRHTOTA 0T Sosll STIQ T ST IRecH
Tl €1 30 ST | &H W] TS STt B, ST
Eéqu’T (Ionization Enthalpy), Eﬁi@'ﬁ KIES] Q?él?‘ﬁ
(Electron Gain Enthalpy) 3"ﬁ'{ 3@3@77[ SR UMcHhdl
(Electronegativity) ¥ 3Ted Jgfd &1 3179 H3|
(&) uxHroy fo=er
THY] o SRR T TEl-UEl FuRor sgad & wited €,
Sefr Tk W5 i B Sl | A S wehdt €l
T STTThT THRT HRU HIe[H &7 Teel a1 1 78 & R
AT 1 5 9gd B (| 1.2x10°m) Bl 21
LA o 9N 3R 3@3@7:[ Y (electron cloud)aﬁ
1S Tee wo Feifa T {1 ofd: T 1 SR
& We ¥ Fruifa 7 ffen < wehan W e 9
T T Wt AT AT S Wehdlt| WAk fafy o
YR T AT ok MR H1 Fefeor dug & 2
Yo STae | WIS o o= &1 30 HI AR
o YR W TAV]-SAHR HT Shel fhal ST Fehdl

2022-23



Tl T SRl T TOTEH H STEfd

85

21 Thal Y (Single Bond) 51 98 §Y T&HANHH
3TU\T,3ﬁ (covalent molecules) T 3ufeed S etenfeas
WHEH ok AT % S R Sl T R ol S R
HW%(@)%MW“WW(GOV&IGM
Radius) %1 3ol f5ha1 ST €1 STl o R TR—
FARE 219 o faw 99 30 (bond length) &1 A4
198 pm Teifd foren T €1 38 A/ &1 e, (99
pm) , FARIT T TLA] 1 M| &1gew i efern
S| (Metalic Radius) <kl HIH aifees faea o
Teorg g HR HT FAqq ATTRA T (Internuclear
distance) <l WW@W%IW%}Q‘#’QWW
TR % o= w1 256 pm @1 3T HIW o faw
HTfceteh 531 ST A 256 pm kT ST, 3790 128 pm
FNM 36 YA | Heddrst 5o qen onfers oo &
T%T'I Sheel THUE 5 (Atomic Radius) <kl T
fohan T ] AR 97 q & A1 ¢1g A1 AT, WA
5 1 x-TohTon qen o= Seiehitss fafy 9 =
S Gkl €l

D deell o ferq Er] B w1 /e Eref
3.6 (%) | fean a2l

T YR HI Fgiaal T €9 F @ h et
g, fSTeh1 =amen &0 TR e qel SHeie §

Hohd €1 3TEd § ¢ S S T - SRR S €,
St fgedta omed o el o AT TR W W
(IRUT 3.6 % HT TR HY) | 3@ YgA HT HR
g ¢ T afed | < SR Sg W Sl el U e
TS T feem ¥ W S A A e
i & weEEY TRl TeiaRAl 1 SATHYOT AMTE hi
R w1 Sl §, TSreeh o @) B e S 2
3Tad WROT o T H URAT]-shHieh oh STeI-HTef URHTY]
et ® off fafg w9 9 9fg 86 @, S| e
urgetl qen gelioM el o fo @Reft 3.6 (@) ®
Tuifen T B ot § S & W e i iR wed ®, df ge
FAIEH T (n) 1 HF S&dl © 991 A seeeH
(valence electron) Miyer 9 B BraT ST % Wﬁm
o AR So-WN o 9§ W e 8, S %o o
w9 H 9l ARl T AE h1 SR FHH HL A
&1 el YY) 1 SR S&dl Sl &, S 0RAw]
55 & &9 o ufefea e 2l

1 3 1 STEYIRdl © o Tl Septe Tl &1
oA e R feem T feRan e 21 Uehet WA g
o HIOT Ih] S A wgd afush @1 gEfa
S TG T g W qE Bl GeHa e o
T Feh areded e 9 & =feu)

|RUT 3.6 () 3Mad ¥ UWHO] = o W (dienrdie? ) (pm)

YTHTIT (TS 1T ) Li Be C N o F
wTey frewr 152 111 88 77 74 66 64
UTHIO (AEAII) | Na Mg Al si P s cl
wTey frear 186 160 143 117 110 104 99
ARUT 3.6 (@) T W wwry freen &1 A ((UieRHEy )
YRHTIY (S 1) RICILRERD)) TTHTI] (9 17) RICIRER)
Li 152 F 64
Na 186 cl 99
K 231 Br 114
Rb 244 I 133
Cs 262 At 140
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Li

E‘- Be
oo

80' CN

Or

S
THIY] IR (2)
forT 3.4 (&) f5d9 s7ad § WA HHIF & G awl &1
e o o

(@) M e
IS W] ¥ TH TolaeH e fEa S at emee
ST §, Sefeh ek el el STU, df =AY B
o S | AR B w1 Sk STt e o
fesrq PR} T TR % e g0 freor %
AMMYUR W fHal ST Hhdl 81 WEROEA qwl Wi
st e ft ) e &t ygfa & gl ?
YR SRR § A9 S YA (parent atom)@l
Sefeh TR AV, SH GHA] S & @l R
UM 1 SR Sk AT H Afeieh gl 8, iifeh
T A eAfue oifafed Toide sF © ol |
Wit d@d € SR e AR e o e
el 1 S o AR R— FISTRITES 3T hi
B0 (F)136 pm €, Sefeh TSt w1 WA
551 et 64 pm T T @R, Fifegw q FI
AT 591 186 pm 3R Na* 31 &1 51 1 A
95 pm%l

N9 TAS qel TPl H oSolael i He
T it % ay Wa%j'"ﬁ RS NS (Isoelectronic
species)*t‘*??ﬂﬁ %I W@EET"ﬁ TS o BEU3ul %
0% ,F,Na*,Mg?*,0% | Y&% Tefis | Soiael i
HE 10 81 Yeh i i e fa=-fae i,

e fagm

300 —
250 - Cs(262)
Rb(244)
g 200 K(231)
E Na(186)
150 ias2)
E //(133)
100 |- Br(114)
CI1(99)
50 F(72)
I R R B B
TIATU] ShHTeh (Z)
Fer 3.4 (@) T FHHH & G GRT gei qer gefo
1 T st 7 aiadT

Fiifeh Yeieh o1 AR e o= 21 ik SR
YA SR ST T35 1 W W B, FHifHh 3T
T T SRl oh Sre TRyl 3Tferes Bl ferh
TR HOmEA i Tt B 1w sy
BN, FAfR seaRMl o o9 Hyul Ufdertor 1 gee
TR TERT O e 81 ST qe I h1 SATHR
g S|

ISR 3.5

frfafaa wivia & fegewt o sifusan qeon
forgent o =9 B2

Mg, Mg2+,A1, A%

'

e § o€ 9 TE SR S W IE] e 5
1 W Sl §| U Wl SR SHeh S
TH T e § B B 81 SHSeERi
e o offes Tt oaw arelt Tisis
1 e B Bt 2

3 Afehan TR Al Tiefis Mg den =JAaq
SRR aTelt Tfefst AL°T B

() AT TSt
awall §R SOHRA MM Hi AEHS YHhfd SR

* gogeiag Tfeie— & a1 < 9 erfuen wdieier T eropeti @i S el 1 e WHE B 9o WHH el 81 SR el i RIS o WeRfd 2l
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Q‘*’ﬁ?ﬁ ' FHEl St %I deTEI 3T (Ground State)
T foafia e T (Isolated Gaseous Atom) Ee)
STEIAH SR i aTed fehTer | St Sstl ol ©, 39
‘a1 MEH e’ wed §1 T sl B a
(X) T U A TS 1 HH THERE YHH 3.1
H TOed oedt A H o =eR gl

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

A TOEd Gl el S gfada
(kJ mol™) ST ¥ =5 feran Tl 21 Helifures fforeran
Y J9 W SR Sl JUF H ok faw < T el
&1 Tt STa T’ wed 21 39 T &1 °H
TR YR (3.2) o 994 BF H Y Sl o
ERER S

X' >X"(@+e (3.2)

TRATY] & ST i JUF HI § SHIN Soll hi
ATETHA BNl 21 3T SFAT Tl THIN e
Bl 81 el o Tedia ST Tl 1 9 SHeh Ted
I O ¥ stk B €, iR S W]
F T § GRS ¥ Telad i YA
Afereh fa eran 81 36l WohR et ST et
oM fgdtr st et o 91 9 sfie B e
Q_@l?‘ﬁ ' 95 = Afs faffde (Specified)qﬁﬁWTTI'qT
2, q 0 YU A ST geeE =i

TRH] HHIE 60 T dTel qwall i GUH A
Tt w1 T Tt 3.5 W < T ®) Wk W eyt
WW%I%W@%W%WW(cuwe)a?
m(ma)dma)mmﬁ'ﬁ%,ﬁ‘lﬂfgﬁaﬁﬂ
Ak (closed electron shell) @t % qan 3‘4@3
TSR forg ogd € ol ¥ SE SR 9%
fAfETss (Minima) W &% «1qe feor & qen 57 engaif
1 I TS 1 HE HH el 1 TE R0 E TR
A oqe etfa feramsiiel et €1 soeh erfaftea &a
@ for otmad | 9 ¥ <€ WE g R ql o U
AP TR & HA § WHEGE ghg gl § ae Se
B9 o § A 1 SR §ed ®, 99 Seh "El H
et B1 3@ YRR 1 wgfa T emmed o el qen
v off & &7 engetl § A fod 3.6 (F) @R
3.6 (@) ® T w9 9§ f@dt €1 391 HR1 I qeAt

87

2500 [ 1o

2000 =

1500 4

1000 [~

AH/kJ mol

500 =

TIHU]-SHHIh
fod. 3.5 1 T 60 TH-FHTHI ard aw@l & THH
AT Cedt & Al § aRed

W EfRd B— (i) TR 9 TRl & Hed STRuY
AN (ii) TR o Hed giaeyo|

a<al | e 5«14;7'1[ (core elctrons) EAREIG]
Yk T GASH ST o o= 3T M o hoa®y
HarS e e ¥ 9RRfaTd (shielded) a1 Safd
(Screened) Bl el %I 9 949 EDl ‘WﬁT&TUT—lTﬂTE[’
(shielding Effect) 91 ‘3ERU-Y4E’ (Screening
Effect) H&d & STERUI-F4TE & %R TRATY] o el
SOl g STWd foRan T gure iRt See
(Effective Nuclear charge) it o Suferd aradfas
TR AT (Actual Nuclear charge) T %9 8
Sl 1 SEEoned— ofifer w1 aRad 2s SoeeH
(HAST goaRi) U AR 1s Hie oAl g0
STTERT-JTd hT ST il &1 Herea®y Ao
TS gl ardfas +3 YFEY ¥ HY YAE &
YAERT ST RN STERU-g9E 36 uRfeefa o
rcaferen goe e §, STa Sfidfieh shieT o shersh qul
®9 9 W B Bl 39 ThR 1 frufd en adg uget
o U €, T Theh! ns! TR (n= SRIAH H19)
Y Ygel Y H Sp WY 1 SeieA-Torard Bial €l

9 &9 fgda ofed H ifeEm | RS ohi
3R dgd ¥, q9 HAY: T Uk & ged Faed
F-TR o e § WA § q91 AWk W A
EOES 3@3@7?3[ (Inner Core Electrons) sl o e
SMERU-g9d | Tat gfg &l Bt foh e qen
W%WW@W@{&H (compen-

2022-23



88

2500

2000

A,H/kJ mol”
—
o
o)
)
T

1000 [~

500

3.6 (F)
Fig. 3.6 (&) [5d17 o7ad & el & 99 F oedt 4, 39 awal & Wa-FHHlF 3 o (@) erid

gIger & FUH FAT et W 3°eh WA T He

sate)aﬂﬂaﬁlﬁ{ﬁqﬁﬁqﬁfﬁa@@ﬁwm
ER SRAY SO W STAl AT SR U-Gd
STTERUI-FTE 1 Gl | IR B STl €1 horasy
qEITH TR Sl gedl § a9 S § qef fed o
A S W el oh P T o 7HT § ghg et
St B e H A T SR §ed W aRaH SoeeH
fae ¥ tfarek T W @ © T A e o+
SO I T SE0- Gl S el 21 TE <2
F o § S i g T A S e
H SRy Ak HEequl B S {1 59 HH
TRIAY S i e o fau &8 et &t
ATl Bl & qe ot | e Y 3R "gH W el
& I T 1 9 " S R

1 3.6 (%) W o= € T 91 (2= 5) & oW
A Tt 1 7 SRITaH (Z = 4) & J4H S
T o WH W HH €, S a1 AR
AT feh T S T9 Tk & g Fled SHel-wR
W R % B, 9 s-3eiae p-Soiee &t go |
TE w1 AR A AR war ¢ ooy o
TEITH T, S 3T foman S, 98 s-golae
B, S&fh SR | STeae soie= (S STer fhan
S, 98) p— Sl BN Seai@d 2 foh ifes
Ht 3R 23—3@131?::7:[75[ RECC (penetration) 2p—3@1'°|§v|'"l

WA faam

550[

500~

450~

AH/kJ mol™

Rb(403)
400

(419)
Cs(374)
350 ] ] ] ] ] ]
0 10 20 30 40 50 60
60 T hHTh (2)
3.6 (@)

F g U ek B ®1 39 YR AR H 2p-
TAHR AR(TEH o 2s-3aagd &1 qorl | STaieh
FIT ToERMl g Sifus URRfEd (Shielded) BT 21
31d: aIRfTm oF 2s- Solae &l ol | IR 6
op- Seia AT STEHT § Yrep @1 Sl g1 e:
e 1 qo o AR o 9UE SEA Tt @
UM wH B S0 Afafhad gH stfedsH qen
TEISH oF YO I T o Al § @ 6l
firerdt €1 Sieris o feg 9o e et o1 a1
TEIISH o YUH A Tl o 0H § %Y ¢ THH
HRO TE & b g | il SeeE 2p-saeed
fafe=1 p-herhl o foaf@ & (g @1 fom), wefs
SFESH o =R 2p-3oiaeql § 9 & 2p-3dae{ Th
& 2p-anfeed o B Word: geaR qaRyol &g S
2| ey RIS o Al 2p-SeERl H H Teh el
i Gk Y hi ST SRS oF @RI 2 p-Selagi | o
Y AR 1 STl HE SAEH Bl Sl

SETEIOT 3.6

de 3ed % vl Na, Mg 3R Si &1 9em
I T A H 1 7 HEI: 496, 737 3R
786 k J mol ' &1 qaiAM ST o Tepeifam
T UTH AH TH 575 A1 760 kJ mol ' H H
forgen 1fyes 9@ e, s9T 3fad SR JaEy)
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Tl T SRl T TOTEH H STEfd

&
I8 575 kJ mol ' o 3Afeh U BT UM
1 HH THREE o WF W HH B W,
Hifer e ¥ 3p- Soiae[ 3s— Solal o
3N UfRfemd B 2
() TAGRRM orfer TEeut
S HE I W WA (X) SR T
W(anion)ﬁqﬁaﬁﬁm%,ﬂ%wﬁ@
Tt e 1 39 avel 1 geleR ooy Teedt’
(A H) *ed T I8 Toedt 3q e 1 °1Y HE ST
Tohdl @ foF foFE WXor @ ] SoldE i TR
FXh OIS ofdl €1 g8 FHior 3.3 H gwnan
T ®—

X(@+e — X (9 (3.3)

Y] §RT SR TE0T i 1 TohH HEATAT
(exothermic) 3dl TS (endothermic) m
g axd o WE W R w81 9ga-9 aw S«
SR UEUl A ¥, 99 Sofl e gt @1 U
e H gl e Teiedl SO Bri| Seretune—
178 ot o a<el (BelSH) 1 SO Afed Teed
1 WM STl 0T Bidl | SHeh1 R0l 7€ € foh
Bl Th SOeR TeUl ieh o TRl Sope T &
SeleRTen TomIme OTd o o &1 61 e Sehee Tal
1 AR ey Tt 1 7 ST oA Bl
2, TR SciaR i SdHM FeeH & U TS Folied

89

TR W Jo9T HEAT a1 € S 9gd € S seieitn
o= B Seeied © o Sepe el % Ted S
el e GO § < % SO ki AR e ©, 37oh
oI gt ofed Teed 1 M Acaiye SRS
Bl B

AT T 1 o H Selee dfe Toedt
o iadd 1 %A &9 fatdd 8 g fem %
3TER AT TR0 o oTed § 96 g9 qE W agd
&, 99 9gd g WA HHi% S G Sola[ dfed
Tt feen RO Bt @1 e WRoi § W 9
TE SR T R gHE AHHE @y | gig gt 2l
e B THIY] H TS T SIS Wl el g,
Fifeh Ui g7 Seige YERI AIHeh oF Hf-The
BN o § S T N Se W Seiee died et
%1 W HH SR Bidl Sl 8, FFifeh TWHTI] TR
Sl € 1 Hfere g gerae ATHeR ¥ ST i g
YR i WA AHFTET 2T IR § 3@ i et
21 (WROM 3.7) W@ W T@ qeT w1 Seoi@ Tl
Hewaqul € fof Sfiedis qen wfeida & fau seieeta
wfed T &1 W HHA: S o o § AN ol
T W HH HUMHS | SHR SRS TH TR
BT AT q T TRATS § 3R Fo
F €, q9 T T T seieR T saien wen
Al ol & (n = 2) § YORT il €1 39 YR SE
FH o1l TR H SUfeerd siaeiql gRT Sifesh gfaentor
B 1 FeH R n=3 (S Cl) | Yol el T

ARUT 3,7 S o7 o D dval ot TG el TE* (kJ mol)

EUS! A H =i 16 A H =t 17 A H =i o A H
H - 73 He + 48
Li - 60 o - 141 F - 328 Ne +116
Na - 53 s - 200 c1 - 349 Ar + 96
K - 48 Se - 195 Br - 325 Kr + 96
Rb - 47 Te - 190 I - 295 Xe +77
Cs - 46 Po - 174 At - 270 Rn + 68

*Sgd W YLl § A IR 3.3 F 9T T Tied IRadT & HOTHE G Hl Felazia-aHadl (Electron Affinity) (A,)
& &9 4 GRS forar TE @1 WHT GRT SoFiA U FA W e SHoil [ gldl &, a¥ seiaeia ayar i e J9er
STAT &, S S B aRarE & el 81 At frd wEr] 7 seagia 34 @ 90 @Y | ol a4 gedl 8, a9 soaeia aydl
&I FUIHSF SO STl 81 FAFIA-aYd &1 W YF W GRYIfGd fEar Srer 8
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TR, TGz (space) # 31feeh T =Rl 81 39
TR ToiaRA-SeieR Hiaehtul ogd & & Wl 2|

ISTEIUT 3.7
P,S,Cl 91 F ¥ 9 forua! sifieray momeAes

TR el T qen fehent =an gt
wfee TSt gFil? e St

'

e B o ¥ qE AN @ W IR oAfed
Tt AferR BoMeRs den &t | A9 6 3IR
G W HH BUMHS Bl €1 3p—hefh (S &<
?) SUH Sol[ WAY HUH I qor H 5
2p -FHeF H SAAFA O HA S €, q9
EQCon EraCon B RE e R ARG
Holfereh SRUMcHe gl ifed Toedl sl
H1 B qU W9 HH TR ofed T
THITHRY i BN

(=) fasa wonareRan
WA o TEECE AR ¥ geddeth ey %
TAFA ITH hI ST 3T STRHT HIHA I IR
oM |19 T SEoTeeRal 81 STFA Tl 3R
TSR e T w1 | W Hehal ®, g g
SRUTHeRdl W+ 4 Tl 1 TR off et
%1 foagd el o faT 3 Sea-ga
M (S WiferT YHHET, Gfersh St YarE,
FTE T YA oK) kT fawhE g g
ifer YOl Ged SISl SUAR o ST 2
Rt o=ifer el e 3§ 9 1922
T eI &1 o[ omcHehal i 4.0
3Tl T a7 I SRl HI AT 3R
AHTHT FT I &Hd Fod Ao T b
Tl ohi fore[q ueTehdl oh 9 TR0 3.8
(31) ¥ fwm 2

Soide M BucHehdl fohelt TR T a
o fau feer =& 2: sUH1 9 39 9 W
fRFa e maa g @ aa @
S[eT 21 el uE " @ i e g,

e fagm

AT off < TXeT] eTw W foRd YRR o 9ol W I8 R,
THHT W T 1 SMER <t ¢, Foreep o) & @1
3T ST

IR - e ueTehal 3Tad RO | 3Ted
oo ¥ <€ WE (Li § F) M W agdl € a1 &
A = (F 9 At) 91 W %9 Bl 81 98 gia oy
IS ST? 1 foR[q-RomcHehal sl XA Fem 9
Gaferd AT ST Heha €, S o7ed | o1 9 <€ @i 9
W § qen 9 § A9 SH W ged 21 e o
] T3 o hE B W AT selel SR il
o SehT Sl € qen T -sRoeHshal agdl 21 gl
SR T e B9 o | A S €, S-Sty WA
5o et 7, S9-9 fagd-Feoncashdl %9 St Sl
21 7€ W AP T o uE 2

e 39 fagq RUMcHehdl Ta TXHT] e shi
Gael S T B A e Y g SmoTeHeRar 3R
Tergetl o o9 GaY HT HeqHl H Gehd 872

314Tg adl | SR @fed i yaa Ygfd =it
2| gy fere-Soershal o1 Sie Gaer 3Temq el
o ToreEl ¥ ¥ 39 YRR e H qw it fagg
STl Sig- o T &1 37eTq TUreE | gfg gl ©
(T g T W R B €)1 T YRR o o A
M W Tl I Igd-ROMEHSRA FH TH H 311

Z AD
z

[ T oot Tt

| SR TRt

>

E

ferT 3.7 srad 9RO § @l #1 sEd ggid
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91

ARUTt 3.8 () TaEd-RUTaTeRar =t W= (Oifen 4umT)

UTHTIT (3T 1) Li Be B C N o F
TorIa—RoneeRar 1.0 1.5 2.0 2.5 3.0 3.5 4.0
UHTI (31T I10) Na Mg Al si P s cl
Tere - RuTTeHehdl 0.9 1.2 1.5 1.8 2.1 2.5 3.0

ARult 3.8 (@) faed-HonaTeRar st W= (uifert THET)

AT (&1 1) ToeIq-FuTTeeRar T HME|  URHIT (S 17) ToRIA-—RuTHRdr &t WA
Li 1.0 F 4.0
Na 0.9 cl 3.0
K 0.8 Br 2.8
Rb 0.8 I 2.5
Cs 0.7 At o

ot | e A © (A1 U1 qoreEl | gig gt 7)) |
T |t oad ygfadl &t dem | fod 3.7 o
I 2
3.7.2 UEMEe TOTEHT § MEd wgtd
el o TEERTE el o ogd 9 gt (SH-
forerul ey (diagonal relationship), 31fsFa 4 g4
(Inert pair effect), ORI F_@'_'—«Ff U499 (effect of
lanthanoid contraction) EF\’JTFC{ W = Y AT
Tehehl O | 39 9 H dxall i TASehal | SAafdal
T S A& | (Li 9 F T6) TR O 61
I &9 H
(h) TASTehdl W STEfaar AT TTeRATeRTuT
ST
TSRl qE H Hewqul o ®) T dw
TR forme o YR W T HE ST Hehdl €l
freges et (Representative Elements) ] HArSTohdl
I (ETeilieh STeveh el ©) S9 v oh STeraH
I H SUTEA SeieHl 1 HEA % aUel Bl € Al
S F W& H U dRY ToiaeAl i G HeM W
FEedl §1 HAShAl o TIE W E SRR

e TS <1 WA il €1 UW < Aifferl W foer s
€, S afferiis & OF, $1R Na,O1 3 4ifiTehi # i
a wiftret €, Fieh! - oncHehel 1 %9 F>O>Na
Bl TA 1 TRl goeRiteR faemE 2s22ps R
TP YIS THN] OF, 310 H SfRdsH & Th
TS o WY AT il B, TS whi Aferienor
e -1 §, Wit 36 S0 § § Fqie W] @
TSI 1 &l Sl fa=ame 252 2p* 21 TE
TS TRAT] W I SelFA kT HASH H g
THIfCTT qant STeRdTRToT 3Taeen +2 81 Na,0O 319 o
SiferdTS 9] Sifen fagq R B o R0
TR TEUT HYAl © AUl Yedeh WIgdW UNHIY] U
T o1 B 37 SRS SRR STeEe —2 i
e ¥ S R Giferm (gt s solaeH
fa=me 3s' ®) U goreR ATeRASH 1 3 € @I 3
T ST SRR ST +1 | SeieRi SEUMcHeh
1 M Tad gU Uk o9 Afier W qed o TR
TRHIY] SR 311 UXATY] o SO hi G TS0 HIA i
ITehT * SO e’ wEd B

TIESES qAT AadIES | <l i GAISTohdl i
aTed 99 (Periodic Trend) 1 9RO 3.9 § g9
T 21 adl oF THET HEeR | 36 e i Y
Uil w1 W T H o=d off == ST T {1 w5
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e fagm

g 1 2 13 14 15 16 17 18
TATSH A aht GE&AT 1 ) 3 4 5 6 7 8
HASTeRdT 1 2 3 4 3,5 2.6 1,7 0,8

@W@’ﬂ%,ﬁmﬂfﬁm(\/ariable
Valency)ﬁﬁﬁﬂﬂﬁ%lqﬁa?ﬁﬂﬁlmwar_cﬁ
TS TS qwl 1 T a9 stficreor @1 gHeR
I TH 9] H H|

3qTelul 3.8

3Ted WROM T YA hid gU, Fefarad i
At adl o HAN 9 5 TR o 10T
YAIf (prediction) wifsu— (&) fafasq wd
A IR (@) UgfatEm aen gewt

&

(%) fafasi e 9rvlt & 149 a7 &1 a
?, T waisehar 4 21 s, So179 e
(RISF IRER) *1 T 7, HT HASH 1 7
37d: ATk 1 YA SiBr, el

(@) T |Reft | 139 a9 &1 e Tt
®, TSkt Werstehan 3 €1 HewL 169 ot <1 el
2, TSEe! waiwehar 2 1 o UefiatEe qen
Teht ¥ & Aifih H1 0] G ALS, el

(@) Tgdia 31rad oF a<di oF UTEHT | STEITAdT
T 1 o o el A 1 (effer) , =t 2 (afferam)

R et 13-17 (SR W TetiA) o1 o o e
@l U orsh Teqel | fae #) Sreoned - ofifermm
3 AT UgeT ¥ da aRfeem o= & 4R
yget @ o= Aifes s €, e ffvea dR w
TEHdee 99 B ©, Sl 3 USE WA
ArEfTeR AifiTeh s B arede W wliferm qen sitferam
HUI: I ol o fgdta aeel (S¥— AR 31k
tofafem) o stk faerd €1 st ored | 59 e
1 gl w1 fomol Hay' (Diagonal Relationship)
FEd T

5- iR p-wAiF % T F wE § o T
1 ol § 9UH qwd o 9 THRfe e8R o &1
THROT Bl Wehd B2 SIeh1 STHE SToER 39 SRl o
I @ Tl BT DI SR, S SRR ST
T Ak o eomeTeRadl ol o6 Yo 5 | fqw
IR AR e (2s 3R 2p) &8 1M o fog o
eI &, St ol ok fgdia ged ?q 9 TS e
B T (3s, 3p, 3d) | HorErEy gl % YUH U F
foru stfireran Tedaisehal IR ©1 SSEnd— aNH
A [BF,| o1 Wehdl €, afsh o o 311 TS
3T GASIh HIYT 1 IR Sl o 9R 9 1fusw
Sl ol TAM 31 o Tl s Tehd €1 IgELoned—
TfAtTEm (AIF, > 99 €1 39 € 96, p- At

HRUlt 3.9 iRt oF Gl GRT S9N MW aval ht WASTehdT | ATad-uga

HHE 1 2 13 14 15 16 17
HESIES LiH B,H, CH, NH, H,0 HF
<hl A NaH CaH, AlH, SiH, PH, H,S HCI1
KH GeH . AsH3 ste HBr
SnH, SbH, H,Te HI
m@’ Li,O MgO B,O, CO, N,O,, N,O, -
<hl A Na,O CaO AlLO, Sio, PO, PO, SO, Cl, 0,
KZO SrO Ga203 GeO2 AszOs, A5205 SeO3 -
BaO In,O, SnO, Sb,0,, Sb,O, TeO, -
PbO, Bi,O0, - -
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It gad AT HUMeHE 21 (Ae—

S T # gofa: w @ B )
2 TR TR I T T HIF ST
88 AT &) | 3Ted GOl § S B W gead
A s 3R AW § Wed %Y qEETR
143 | framsfierr @t 31 30 wR w9 9 @R

T <

gifcersh 531 M/ pm Li Be
152 111
Na Mg
186 160
Li Be

s B M™ / pm 76 31
Na Mg
102 72

sTfeRa e foRamsiad (& wgst
T) SR Wi ST SR Y9 Bl
T 3R T T IR (T IRER) T
WS T SRUMEA Sl TSI et 81 3

o dl § 9El o YW §ee wWE ° ua fgda
e o A WS @ p - p Y FAH H gAA
I W € (f-C=C,C=C, N=N,N=N\,
C =N, C=N), Safeh o o IRl G5e TH1 &l
T U B

ITTEI 3.9

1 Wgfatem % AfE Al [Cl(H,0)"

TffEm &1 AfeRdietol eeen (oxidation

state) 3R FEHASTERAl TAMF 22

'

Ut Rl SRR ST +3 3R HeHaeThal
6 2

3.7.3 TEMATeR T Hfeharoiierar T
srrataar

T %o Hifereh O (SH—qTHT0] TeH TP 5T,
I T, TR ofed Toedt 31X Garshd) |
3Ted Y9t 1 AeFFA fhall 31d % 8H I8 S ¢
¢ fF oafda soleeiter fo=rme © Hetd ©) wifds
@ A TUiH qw oh Solaieh [aeare ohi
srfireafe 21 Al o 3 wifern oI 3R TEmEfTR i
T Hay @IS i HIET T 0 H3

T WA B fop oad A o 9 € @R 9 W
WA TS ST B sedt §1 thoreey ated |
AETH T RO Sedl € (S ATl hl
Bree, fren faawor 9m 3.7.1—% o o 8) aen
TR ofed Tl 3 atfeesh BomeHes 81 Sl 2l
aed o Ged o R feud a1 S et
G Y ¢ 3 Gad <€ 3R o el I S afe

T 1 HEY al oh STIUIA ql SUEIH
ZEER ¥ &1, 9 319 a1 § et Il i =fcaeh
e erenfearen Ta9oar 1 SE e Heiw B oMed o
¢ R W TE SR WM W e o1 W HH 3R
Aeifash O B Tl Bt ?1 al w1 TEEt
fepameficrar Sent stferdior 31 Tetis @ feman et
WA H ST Ghdt T TS A F q H
sifafsren W g9 faem w3 oed o A fRRl o6
Tl SIS ¥ TXEdIgesh Gar ieh iiees A
gl o W R % vl o YR SedEe e
e & B § (STMEM— Na,0) 3R Wi Faw
TE R T, STk SATIES Tl Ity (ST
CLO,) Tl HeA o ool o SHES SHALH
(3N~ AlLO,, As,0,) A1 ST (SIET0Med—
CO, NO, N,0) & €| 39l (amphoteric) 3
AR o WY TRAg MR oAl o W e SRR
FXd T, Vel S fiaree | o7 91 I <Rl o7 T
el 71

IETEIUT 3,10

S 9§ qEETe sifafshan g1 <M % Na,O
T g T CL,0, Th AT TEs 2l
'

Na,O STl ¥ AfAiHa1 $ich Fael &R Sl €,
S C1,0, Toe ST ST 2

2Na + H,0 — 2NaOH

CL,0, +H,0 — 2HCIO,

& A1 STRAT T[0T o1 T&I0 o779 fefews 9 §
FT GHd T
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fTEqs dwa 1 qadl d HHAU st
(3d goft) =1 3Tad ® 9] e @1 afREad aga
FH g ] B § uftdad eriafies HowHor erget
(4f90f) o foru iR ot 1 21 3METH el s- 3R
p- =l o adl o T B UReIEEEY 3 awd o
| 3R 2 T ergeti 1 qor § %1 fagaea g

& i oF q@ H ITh TAV-HHG aed
T GG TR qe M B Sedt 81 e

e fagm

fR-gR o Toed wedt § SR gerl fed
Mﬁﬁaﬁaﬁ(@aﬂaﬁ?ﬁﬂiwa?
4 ¥, 5= wm 3.7.1-9 § g9 T 2)
21 T YRR ot H AW WH W efersh o0
qad ¢ SR sfes U wedl 21 39 W
Wwamméﬁﬂmﬁaﬁmmm
2, N9 & 9] § WA WHHU ol w1 wgta
Tooh fawld 21 3@ B W] SR R SEEE
Tl ¥ wHH Whd R

QRIIT

TH Theh § 3T 37 o1 31 Sfrerd WRoft o foehrd o e1ear feonan B Heefta STed 9ROl TA] eomm
TR SR ol ST e ARl § Al shi SIaEeN Sk Sgd gU WHIY] ShHish o hH § 1 alfest e
(3Trerd) SR 18 Feafer Wl (ot a1 ufER) & Y @1 ofad W WA wHh HET: dGdl €, i o §
o€ T Yo § 9gdl €1 Uk o oh i § HHH HaAST i (Valence Shell) Seteriten fomamd iar 21 gifag
J GHM TEEE UEEl i g9l €| Tk g ofed o qwel § o1 9 T R S W selaHl ®i ge o
gfg Bidl 81 27 STeh1 WaASThaT (Valencies) fa=1 Bldt 81 afard WROM H gelarieh fa=d o SR W =R
YR o qdl i YEH i TE €1 3 dwel B— s- sdleh v, p- ik dwdl, d- scdieh dvel AU1 _f scieh el
1s F&F § Teh SR BF o N0l 36d IR0 § BESiSH o T Al 81 3 deell § 78 giaea
T sifus G urget &1 21 stergetl 1 G 20 gfavd @ w9 €, S ofad groft § < &R v w fem
T Y o, S engett 3R srerget o diamedt €, 31e-41qY (Semi metals) 1 SU-HGE (Metaloids) e
g (S¥— Si, Ge, As)| = ® 19 &1 3R 9G4 W al o wifeares U0 § ghg et 21 o W TE AL S
W 37 | eifedsh o1 H HH S 21 qeell ok wifash qen TEEfte 707 Sk ICHTY] hHish o QI SAdfdd

B 2

Al o TRATY] YRR, 3T TOedt, Selagiq oifeet Teedt, faegq Folererar qer Garsishal | Tafid
1 Yafa o St &1 ] e e § o R ¥ IR R 9 R Hedt € 3R o o wm-shArE e
W gdl B ST T qra: A H WHI-hHI @ R Sedl @ qe 9 H e o1 R sed @) faga
FOTcHshdl 1 ot 9Et qgf et 81 Selag afed e WumoEa ofed o 1 3R "o R 3R A
FOTHs 91 o § e M W 6T FHOMHS Bl ¢ Garsthar § off rafdar g S 21 S & AR
R FEus qwal o HaASTehd A1 9 SIRIAHE Hefehl H Solae i T o SIeR el S B ¥ T SoaeHl
1 HE&AT SR 1A 1 Sl | TR Ransiierar afed o i fhrl W e stfueh iR e | weaw
%0 Bt 31 oTad ¥ Ted T SR TEEti sfafwareiierar selaeia ol e 1 GHdl (A STEE
THEd) o HROT Bl 21 ek fhareiiel awa Wepfd o Teds efeeen ¥ el fierd| 9 WG Afiehl o w9 §
frerd €1 forelt amed © o1 31K o q<a A0 SHeES o1 §, STelfeh <18 31X o el 37T SHeEe ol
21 S 7@ e § 2, 3 SvaYH siedEe A1 SEEH SiieEe 9N

2022-23



Tl T SRl T TOTEH H STEfd 95

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

AEH

3Terd GROMt T e 1 wifde SMYR I 272

Heea A fohe Hewaqul [ureH i ST ST SRoft § qeel o SRieR<l S STTHR a2
F1 9 IAW g | TN

Heefid o amad fom sk nyfie e frem o Hiferr ofax @1 22

Falen TEmstl o MR R 77 fag wifse f sted arvf o ged oad o 32 7w gF
=ifgul

e 3R ot o TR | T Sy R z=14 Faf fen g

I el 1 TH] Al AfEw, S aed gRof H die afed iR 178 ot o feerd e B
i 9 % 1 T8 FEfatEa g fean T e?

(i) TR~ Sehel JARTIE BRI

(i) ¥ 9 g g7

T & ot H sufter axdl & sifass iR wEEft o e o= e €2

“qTo] e’ SR ‘e B’ | e R wwed §7?

fereft ot =1 arrerd o T e fore wehr ufREfda et 82 39 uRede w1 s o
R YRR H?

HugetaRien Titeiis | 19 o gHed 87 T UE e 1 A fafey, s Frefated
RIS A1 SMEAl o WY uSeiaRi e -

(i) F

(ii) Ar

(iii) Mg?*

(iv) Rb*

fretferfian Tfeis W foER R

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

(%) T I TEAN &7

(@) 3= A= oo & ded w9 | ot wifs)

S 3T S TRATISH O B FT B 8 3R FOIH! ki 1 Sk Sk TRATIgSt
=1 e @ stfus o= 2t 22 =men wifsw)

AT Tt iR SoiRe afed Teiedt &1 aftefia & § faafia e T qen
‘ST ST’ Rl T Eieehdl o 272
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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

BIESISH TRATY] H 37T STaeell H goleri 1 Sl —2.18 x 10-18J | WU BregieH
1 ST TIEH J mol ! o &l § Yehferd shifsg)

[Tohd — I UM & o I Ot HeheaT 1 SN SHifew)]

fedr o7ad o qai § adfeek 3T TOed o1 hH 29 TR 2—Li< B<Be<C<O<N<F<Nel|
A HIST fF () Be &1 AH, B § aifush &1 €2

(i) OH AH,N 3R FI &1 A &7

MY 39 qe 1 ARA fhE TR w41 fon Fifeaq o1 qom e et fifyrem
1 TUm T TR ¥ F 2, fhg sue! fed oo wiedt frefferem w5t fadta
AP T ¥ et B

T que il H 3T T o fRdl Tag § e i SR %9 BF % B Y HRE €7
il 13 o qE AT YUH ST Tl o UH (KJ mol ) H 39 TR &

B Al Ga In TI

801 577 579 558 589

M= 39 fage &1 ygfa &1 e o fee g F?

awl & frefafed gml § fag o #1 soaq afer wiedt sifus woras enf?
i) OAF

(i) Fa1Cl

1T o Fred ® o 0 Y T seteei aifed wriedt vem geieeia aifed T & wHE
ATH, S RUNES 91 FHH KOS BrM7 0 3T i gfie Hifsul

TSR Al TITH IR Solae HUTcHhdl § 1 ol SR 872

goft e TRl § N T fagd o aT WS YU W 3.0 B1 31 39 HeH W
3o S wfdfeRan <2

39 fagia w1 aviq HIfSw, it wan] w1 e @ gefia e 8-

(i) <& 98 SeleR WId Sl @l

(ii) ST 98 TS HT AR B

ot o o < TEEAIRT 1 YUH ST et SHE B a1 fe? 3 s wed
&2 o1 W T g wife)

Tgetl R Srengsti § g it N 22

3Ted RO 1 STAN Y gU FEfarEd Tl o IR It

(%) 9 qd 1 TH Fq2C, f5Eeh " SU-h9 4 U gelee Sufed gl

(@) 39 I &1 AW FaR, St ygia g saeel it @ & el

() 39 T w1 M Fary, fSEw ygfd & seee Sl 9w S w8l

(1) 39 ol 1 A SaEy, TEE WHE A W e, e, 59 SR T Sureed @il
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Tl 1 ARl TS Ul § erafda

3.28

3.29

3.30

331

3.32

97

TorH o o qal o fore siffsmarelicra T T@ar g FH I@ YER &-
Li<Na <K <Rb<Cs; Safeh aif 17 % awil § %4
F>CI>Br>I 8| S9! ST iU

S—, p—, d— 3N f- ATk o Teell 1 WHTT STEl ol fom=rd ferfen)
T, et smer el faame e 2, &1 T ST 9ot § S
(i) ns? np*, fmes foT n=3 2
(i) (n-1) d? ns?, S n=4 T 91

(iii) (n=2)f7 (n-1) d' ns?, 519 n=6¢

%o dll w1 999 AH, IR fGdE AH, 1 Tedt (kJ mol ! #) R geiei afed
wedt (A H) (kJ mol ! #) fFrefafed 8-

ad
I

II
111
v
\%
VI

AH,
520
419
1681
1008
2372

738

AH,
7300
3051
3374
1846
5251

1451

SR fau T qwEt § ¥ wE-w
Ty AfAfwamie =g 22

Fd aifer sffmee o 37

o stferen srfafemansiial o1emg €2

Fal & Sfafmarsiel STen 2

Tt o1g 7, S TR fgeflt foES (binary halide), feT 9

MX, (X = g@leM) €, o 2

TE TG, S Ed: MX (X = 3eiio) aTet Tl Hewarst Sese ot €|
Al o Frefefaa gt o gaem o o el fgeiit Hfn o g #1 gfa wifem—

(%)
(@)
(m
()
(¥)

(=)

(%) hform iR sifedfsm

(@) W iR ArEdeH
() UgHifEE SR e
(%) faferrta @ik effadsH
() WIERRE 3R T
(F) 719 T 3R T

A H
eg
-60
-48
-328
—295
+48
-40
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3.33

3.34

3.35

3.36

3.37

MYk eed AROt § efed fefafed § o fhus! e s 872

(%) T &M

(@) T THFHH

() YA FEieq gel

(&) ferelt senieq e

i e arvit & fere Frefefaa o g & &b o1 FHom o2t =2 272

(%) p=ciih | 6 W9 B, Fifh p-hig oh Gl Harh WA o faQ 3fferad 6
TRl 1 SEYTHAT Bl 2l

(@) d-=ii H § &9 &, ik d-IU-hIY o hefeh T oh foTQ Stferehad 8 seieiql
I STETIHd Bl B

(1) YIH ik H Wl H W& IH IURNT H RS HhAATe! ST hi HEA
& SR B R

(9) T o SR o= i 9 THE S{fqq W) SHare Seieei{ 1 Y- SHeh
farelt Fien Gem *i yef¥e w2

UH R, S HASIhdl e i J9Ifad Hdl 8, $9 awd i q@Ets ygfa o

gt =hear €1 Frefafad & o &iF 91 SR At hiel ol gfed T Hedr?

(%) HaSe g&7 Hied 9&l (n)

(@) et e (2)

() Rt geAwH

(%) IS Al hT HEA

Y TRl TR F-, Ne 3R Na* &1 SR 378 § fFaQ geifad e ©2
(&) i 3mew (2)
(@) Y& e &l (n)

(1) TR Fehl H soiaRH-goae = femen
(%) TR KT U FHRel & @ FE ot 7, =R T SR gHe 2

A Tl o ged o frafafea o 9 S @ weH T 82

(F) FIF ST FARA T 3T Q‘—ﬁ?‘ﬁ &t 2l

(@) Hie IF= T & faurg 9 59 soie™ i Fepren sl 8, 96 e Toedt
1 W ScATdE Bl B

() 3TFE T o A o steaferek i 9fg Halsshdl ol o foeiae 1 e
Tl B

(¥) ¥ nAFA HEhi § Al n AFaTe Heeh! i ol § SelaeHl i STEmH!
Y FepTen S Hehell B
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Tl T SRl T TOTEH H STEfd
338 B, Al Mg, K @l o fou enfees sifireternt 1 @€l &9 s oF o1 8?2

(%) B>Al>Mg>K

(@) Al>Mg>B>K

(7 Mg>Al>K>B
() K>Mg>Al>B
339 @l B, C, N, F 3R Si o foIq e1urq eifetern 1 g9 o 9€l %9 [ a1 872
(%) B>C>Si>N>F
(@) Si>C>B>N>F
(M F>N>C>B>Si
() F>N>C>Si>B
340 @ F, Cl, O 3R N qe Sifadierior Tueml o 16R W Sl q@mafs sifafwarsiierar
freferfea & @ &F o awi § 82
(%) F>Cl>0O>N
(@) F>0>Cl>N
(M Cl>F>0>N
() O>F>N>Cl
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