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CLASSIFICATION OF ELEMENTS AND PERIODICITY IN PROPERTIES
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Tl b TUIEHl o SER W Ik
FTHRLOT T Fehod1 R 3TTEd RO
o foerT@ W STaTd = Hohl;
mﬁﬁ—ﬁmaﬁww;

Tt afieRoT o folt TREm-ge
T SRR fI=TE o STER
Tefehdl i THY Fohl;

100 ¥ 3Tfeeh TRET]-ShHThaTe awall
o o [UPAC 4 for@ geh;
Tl *l s, p, d TG f Al | afiehd
WETQFJBI;

el o i o TEEte oreEt o
et AT T qeE Fohil;

Tl i sTfafwarsiiad w1 e &
TohTl 3R 578 ST Yepia # Sufeefd
@WWW;

AE Ted WH feaeh @l o
o= e o1 TehT;

T & HeATHd o Hewqul qoTeHT,
S — e, W] e e
Tedt, g, afed woedt, faga
HBONCHeRdl 3R Garshdl 9 qafa
TorRi <61 e e o fore et SRtk
YISETaE hT SYANT HT G|

AT AR YA |iT 9T YA YA T 3TId Hgvaqut faren
&1 gfafe faenst st 38 @eraar ferd &, @rsedisn & 78 oo
fireret & 3iiv sgafierd wg & Wquf TATE 91 T Qi qui fierar
&1 7 39 AT HT TF QYA ISTENVT & Toh qEIAIE e sremateed
g o farant g¥ g el gia, 3fuq 3 =afkd aqgl & qarar
yefvia &a &1 St @ 9g ST =Ed & o gl sid-wie o @
& &, 3% 7T 3Tad AR agd Syt &

o 2t et

39 Tehe | BH IaHM STEd ARl o1 e foem™ Td syfe
STEA-TIH T ST | T hT SR XTI oh Seiaieh
fa=ra o1 aftomm 21 37d o w9 awdl ok wifde qen TEmEtes ol w5
Tt ygfd W fa=ar &

3.1 d<dl ohT SIIehIUT Rl STMEIAH &2

39 T &H g 9 ok § foh I Teft YRR o gl 0o 3RS
B T T 1800 H heiet 31 d7d H <1 T 1865 dF 63 A<l
ST 81 TS off| 2TISTehel B 114 el o 9R ¥ qa1 1 399 9 B
o @S MU ae ge-fafia €1 99, sreft oft T a1 Rt @
o TAE S &1 a4 GR el 3R Soh 3TEEd Ao oh THEH
T STAT- 3TN HT YT g i3 B1 3 HISTE Fl W HH &
AU SfeR] 3 qal T ST ek 39 SR & GUSd TRl
R SEM a0 3 €1 e, 3 Wik adieh @ weft el o Welfera
[EEH AL HT T TehaTd €Y § a1 HR & G, o |
TS WM o 37 qel o oremad | oft ueg fer

3.2 3TTad ARUN <kt Safa
a1 fieRor el o SR Syefdar faw ud efad wRoft @
forenT SRITTRI R0 3k STeclienHl de TA o1 GRomg 81 Teyerd
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WROMT 3.1 SAEW o feh

e fagm

a0 YTHTIT-HTT daxd YTHTIT-HTT 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 S A 9 1800 °h YRR
TYRT § 39 91 i TR Hond fohan foh awall o T[urerdl
¥ fafead vafa eidt 21 97 1829 ¥ 3= 99 “Hifasw
Td TR o are OF awt o el (el @6t
TE S TR U1l 3% a8 ot 91 o g
5 | e 9t < 1 WAT-9R 99 IH a6
TATY] IR o 3 HH o RIS SISk o (HROf 3.1
i @) | T E, T 9l 9 o O 99 <M aedi
o TUTEHET oF WA 9T Q)

e *1 Tk &1 o’ o & a@l & fag
TE U T SH(AY $H HES Th AN THEHL SHAT
foar Big fean T sueh wvE wife et
E.'s:.iﬁ. Al %ﬂaﬁ@w (A.E.B. de Chancourtois)af
T 1862 H Tl T AU R 1 A TRl
3EIM Tl i 3Tk F@d g WH-9R o %A H
Tl oF TOTEHT | 3Tad! gAUgd i g9ien T A o
3 &AM M= & HT Fehll U WEAT S
TATIeX Jeie 7 T 1865 H aTeh TEW (Law of
octaves) %! fasfaa fan 3= Il &1 37k ded
U THE-9R o %9 H Fafead fwan qean amn f
foet off T ¥ URY & W ARE a oF 07 JUH
T o F9F o (ARUT 3.2 7)) | I8 HaH W TAR
<kl QJTQW 3134 Giifaes @R (eight musical note)

1 Gee JUH Hitlifaeh TR oh WY Bl 81 FAS H
st I f9% Ca @& o T d Wal Udid gal,
BIcAlTh 39 THI 39 HRON ! SATqS A=l -8l hef,
W 9] H UgA SRl (ded) gROE 1887 H
Zeie w1 Sl USH TR GWEHA HX ST HH H
A= & TR

wH WEAT I deea (1834-1907) e
STHA AR A B (1830-1895) o Had gl
o THoRa®Y SAad-9Rol o foehm™ H Thed urd g3l
A &Y § 1 W gL A EAA A T 1869 H
TEItad fohan foF 5@ awal sl 3ok aed g IRHTY- AR
o %0 H oafterd foran san ®, 79 frafia sfawa &
YT Sk ifdeh qe TEEttE Tof H GHE a8
S B1 TR W A ofiferh O (S8 TRATvE S,
TTeTish Wel sFeieieh 3R THII]-9R o HeA ogh el
(curve plotting) T, St we ffeem =T EI]
Tl H HAM S A1 T 1868 Teh LR HR A
Tl 1 Uk ARON 1 fomm X fa=n, s enygfe
STEA-IRT & HThRT fHead-Sadr of, ofeh 39k
&M 1 foeror s deelia & wm o foero 9 ugd
YeRTIOTd <T@l B IrT| STYfTeh 7o |Rvft oh faehre
I 1 99 3 deda @ e w2

TTCATeh 3Teil! Felelf o STETH h1 AR SR
J fan o, forg Hecfa 4 oo om0 &1 Teelt aR
HeRTeTa TRl ore e 38 TR € —

ARUM 3.2 AT ok A=H

daxd Li Be B C N o F
WTUE—W 7 9 11 12 14 16 19
a Na Mg Al Si P S Cl
YIHIUT-9R 23 24 27 29 31 32 35.5
a0 K Ca

YIHIUT- AT 39 40
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el H AR T O H e

“aeal & TUTIH ISk UTHTI] RT3 TS
werT gid 21”7

Heofla 3 dwil i afast dfeal ©d Featar
WAl H 3k 9gd §T THI]-9R o TR IR § 39
e ®9 H W@ o 99F U 9w 9 T d
FeAER-TT 1 FEl § TF 1| Heeld R e
Ffiertor Fferd AR W dleR HaR o iR 9 sifireh
forga ol Hedla o Sfafadl o Hew @l quf &9 9
T SR q o iR o o stfess fawga
fifqer e TR TToreEl 1 eeR wEn fasiy w5
Y dedfid 7 T g W AR S gerrgard g
(empirical formula) T 3ek TOTEHT T FHA i
YR THTN 98 I8 W & for afs Tm-9r & &1
1 Uid: UTe fHa S, @ F9 T S gR KU
T HH | STed-uRof # @ W S "hd 1 3=
UM TEEAE T LA a1t Il Rl STEd-gRet o
3fad M 39 & faw 39eh - IRf % wH
UL 1| SIEI0T ok AR W A, ForgerT qeam]
IR GHE VI o a7 ‘SAfEm’ @ w1 o, Sl 99E VII
T TeiH, A, 9 onfs oF Wi Ture o
AT o YR T W@ T (9 3.1) 1 3= 59
T Tt Il SRl Teh THE § @A i Wil i
STMYR A gU I8 y&dItad fohanl foh s T (S @St
T M o) ok forg Wil § $9 e wmE sig g
M| IZE oh fau— SE Hea i SAe[-GrRen
YRII¥d g2, qd fAfedEm (Gallium) qem SEEH

75

(Grermanium]?k_cﬁ‘clﬁ@xlx_rleﬁgf’@'sc ﬁl‘oﬁﬁﬂﬁﬁ?ﬁ'ﬂq
AR faferni= o T= Tw-us o F Bier &)
Tl SRl A HHL: ThI-UGHITEH (Eka-Aluminium)
qel Tehl-fafeis (Eka-Silicon) @1l Heed o
eheret Tferam 3R S awel o e &1 9N &,
dfeh 37 aeell o pw wifass qoredl w1 =0 ot feam
% H @Sl T g9 <l ok N TUTEHT qef YT
ToT 1 AR 3.3 H geas fRA T @) dedda
1 A Rl 3T heliad § Seh! Thefdl o
FROT 3% R TR Aad GRON i wwl giafyg
Tiyeft| Heeld ®1 ¥ 1905 H JhIRTG 3fed |t o
o= 3.1 o <erfan T 2

3.3 g aa-f=m agr 3mad
ARUT k1 FdUE W8T

el 9% 91d M <1 ang © foh o9 Heeld 3 sy
groit &1 fakE T, @ e & WA &6
SAeh HEAT 1 I TeT o1l S9ell ¥Rt o SARY
H STIUHAIE w1 fahE g3fl 1 1913 | 31
Aqifce! o=TTeh BRI Wistel = deell o Afernerirn
X- oo Weeni § frafaaa o ok @1 &
(STl v X-Tortor &1 o7rgfa €) IR Tm-shwish (Z)
o T go AiEd & T T W @ W gt
%, W W] TAAE ATy, o IMeiE B W Wl
T ST S oTd: Hisel A S R Ty geme
1 o | TRl a 1 THN]-hHIS 39 a<d ok 01
&1 qe H sifush gem ?1 T o ST{ER Heeld %

ARUlt 3.3 el grT emr-Ueditam (diferaw ) qem uehr-fafeerm (sifem ) awat @t wrrfea

T[uT TRt UeAfufem Tiferam e Tafer St
(wfa=ges aw) | (@S T aw) | ( Sfesdees av) | (@S T AR )
TIHTUL- 91X 68 70 72 72.6
TS / (g/cm?) 5.9 5.94 5.5 5.36
e ieh /K = 302.93 3= 1231
ATFATZS T G E,O, Ga,0, EO, GeO,
FANEE & GT ECl, GacCl, ECI, GeCl,
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el agr Afore W aval i STafaar

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 51.4 521 5.0 DEEY 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 g 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 RoOs RO3 RoO7 RO,
HIGHER GASEOUS HYDROGEN COMPOUNDS
RH4 RH3 RH2 RH

forT 3.1: dscila grT g3 ead groit

Rationalised 2023-24

9L

ElEb| bRIRY



el H AR T O H e

e frr w1 wene foRan T SH enegfe ammad
Frrem #ed 21 T8 W AER ® -

‘vt o oifaer qem TETEfeR TuTed 39
TRUTUT-hUTeh! ok 3Tl Wt Bid &1’ (The physi-
cal and chemical properties of the elements are

periodic functions of their atomic numbers.)

e | o gN UIhfde 9 9 U S e
94 Tl H IectEHg guEard fhelll TRt Sk
TeEfEm # difa Tegtem R Wt s
T o e e =i o O T So SThTeie
WEE e o g e siR S steur o
el i @i gl

AT Ted UG ok & b forel a1 WA
I IH T ok AMhT A (HSHI T FE&A) a0
I THY] § IR SOl i HEAT oh SR
EI1 B| THeh UYET deieH HEAst i wiefhdr SR
TR fa=ardl st SATfar ohi THSAT T Bl Sl
21 379 T TlRR T foron 7o ® foh aerd e el
1 S7eh ARl o ifeh qe TER Ol 1 o
2, S el o SoleRifen forarE W SN Bl

HI-9HT T TEd-9Rvit o fafy= &9 a&qa
fohT U B 1w & Al 1 TEEtTn sifafmene qen
TAShdl R 9 30§, Sk FB T ARIH
fo=ma W T My we (99 atad |awutt
o €id e wed §) Tgd W q91 A STE
2 R T fo 3.2 o <wifen wn 7 difast ofemat (5=
Heofta 3 ‘9uft’ wel 8) 1 e (periods) el
W%ﬁ'{gfﬂcﬂ?ﬁﬁfaﬁaﬁ(group)mélw
e TR forare arel aedl ) HeAier el |
S ®, T8 ‘et =1 ‘aftER’ e S €1 [UPAC o
3THIGT o 3TIER, T sl QAT USH IA...VIIA, VIII,
IB..VIIB, & T4 W 3= 1 ¥ 18 T &l GEAl |
aifera whteh Fefaq feen T 2

AEd-GROT § el WA A B Aed-EE

77

3TEd | a<d i Afehan T&d J9ied 9= (n) &l
Tt B1 U SEd § 2 el SUfkerd ©1 gHeh WIE o
et | wH: 8, 8, 18, 18 3R 32 awd B Wiaal
ot STt o 31 i T @ wed o # Aw
Y Tl 1 ferehay & FdieH RIS o SfER
T 32 & BN 39 T H TEA-9RUT o B39 T Grag
e o HUY: TFOAES 3R RS o 14-14 a0
H= e 9 3T S| ® B

3.4 100 § 37freh UIHIUI-shHTeh

AT daval okl ATHERIUT
Td § WRE €9 9 7T Tl 1 AHR] 39 a7l ok
TMeRdistl o6 A W T T San o aen gEaifer 919
HT THAT 311'5‘.1‘?[.@@. (International Union of
Pure and Applied Chemistry) §RI ¥ {1 ST 1|
T T & H 39 T, R a6 2 T =9 AR
aret AU dwd 3a AR B € fF St Shaw ged
AGN (R wefi-mf il eheaet B TH] 46 &) 9w
Bt €1 37 Al o Yol SR T ol o st
o fou wET qen snyfie STHTOT IR AT i
TEgEeha Bt €| forve 1 e € wEmTeIene § wyet
FT A Y TH HH B 1 wef-wef dmnfren fo
forvarrtar aiihe sheg o, Tu awall 1 @iel &1 T
FH o U drenfad g o €SS % dR W
ARl 3R &, I & W oh SRRl 3 104
TH]-SHIS dTel T i @ISl 1 I Rl STHRERT
dafeR 3 TH ‘TEWIeTH’ (Rutherfordium) 9o
w4 aﬁfﬁ'cl—ﬁ 3 3@ ‘Wﬂéﬁ'ﬂ'ﬁ' (Kurchatovium)
W fEE T8 WE # FfeTE R R A F fAw
IUPAC 7 ggia fsan fe 59 o o &1 @ fag 4
Bl 9T SR A w1 qHedA 7 8 WY, 99 q6 T TS
1@9WF@T3ﬁ$WWH§T(numerical
root) &1 TAM HId T Aok AH Hi YA
FHHHI oh YR W Y g S os9 wnref
3.4 H e o 2

* 75 I Wil & H D1 YT FGE] VARl & T HE (T 1940) H TRl H1 @S ° g1 59 915 TAIH & aR
At (94 @ @HT 102 qF) el SEAd-GRoN T a5eqa S SR UfaAEe F ceAEe & A+ w@r @ g 1951 1 diet H
TR I & b [REHR 379 B & o8 71 1 3% ST 37 & [o7q aw@-g&r 106 &1 98 ‘&g’ (Sg) W@ Tl
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. Representative elements Noble
Representative gases
elements GROUP NUMBER—|
GROUP 18
NUMBER“ 11{ 0
2
l 1 2 1s? 13 14 15 16 17 He
IA 1TA B IVB VB VIB VIB| ¢
3 4 d-Transition elements 5 6 7 3 9 10
2 Li Be B C N O F Ne
25! 252 | GROUP NUMBER | 252t | 22| 252t | 25t | 25725 | 252258
T I o0 N T S T N S SR (NS NN - B G B .
a g 1
- 30 50 | A IVA VA VIA VIIA VIIT IB B | G| agap| a0 | a0y | a3 | 3%
= 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
% 4 K Ca Sc Ti A% Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
A 45" 4s? | 3d'4s’ | 3d4s’ | 3d%s’ | 3d%s' | 3d%s | 3d%s8 | 3d4s’ | 3d'sT | 3d%' | 34U | 4sap | 4sMpt | 4d4p’ | 4s4pt | a4y’ | A5
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 I | Xe
~ 55" 552 | 4d'ss’ | ad’ss’ | Ad'Ss' | 4dSss' | 4d%Sst | ad’ss'| ad'ss' | 4d° | ad'ss'| 4d'ssY| 585p' | 585pt | 585p° | Ss5pt| 555p | 55°SP
55 56 57 72 73 74 75 76 Y i 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® |47 5d%6s5Y 5865 | 5d%6s* | 5d%6s* | 5d%st | 5d6s | 5d%6s | 5d%s' | 54"%s* | 6s’6p | 65’6 | 65%6p | 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 F1 Mc Lv Ts Og
7s! 75* | 6475
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
4f'5d""6s ar'5d'6s*| ar'5d’s™ 4r'sd'6s’| af'5d'6s 4%5d'6s’| 4f 5d'6s’| a1'5d'6s"| 45d’6s ar"5d’6s |4 "5d 65" af s 65 lar s d6s> lar s d6s* laf 565
o 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Actinoids Th | Pa| U | N | Pu | Am | Cm | Bk | Cf | Bs | Fm | Md | No | Lr
5f6d s 51%6d"7s*| 5%6d"7s"| 5%6d" 751 516d"Ts*| 51%d"1s* |51 76d"Ts*|576d"1s*|51 °6d"Ts* |5 64" 15" |51 "6 15|56 15|51 6 T 51 6" 15|51 *6d 75

ford 3.2 T & WH-FAF T GO ST Seiaei-ih = & qrel S7ad GRvil &1 315 &9/ T 1984 % IUPAC 3 ST7HIRT
@& IFER T $I 1 G 18 T Il T4 B1 §9 YHR HT Gahad a7 [ A-VIIA, VI, [ B-VII B Tq O T =¥ &34 &1 [T dgfd
&1 glaeerifya #ar 8l
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el H AR T O H e

3ch

qH

|RUMT 3.4 AvAl oF IUPAC AHERTUT Bq Wohad

Hfera

nil
un
bi
tri

79

yfafafe o Haee @ Tt A qen gt o S 2
Tl AW W IE W HT AT U9 BT AW B Gehel €,
el 39 a1 WISl g8 ¢ Al HG Y I ok
T forelt it Sifeh ot =1 €1 Tehell | THIT-hHish
118 T <l ! @il & bl &1 Gt awall ok anferspa

quad
pent
hex
sept
oct
enn

© 0N s W+~ O
o 0w T L ~+T S B

Teil 1 ARl o HH W TH WY W@ Sl €,
ST shHish W Bial @ a4 3id | ‘33’ (ium)
fean S 21100 ¥ SR AT HHIF o qwdl b
IUPAC 79 §RUl 3.5 § S91iQ 7T 2|

TH YR, T % ! Yged STEAER T8 SR i
& STl Yeiteh T wiman 21 &g ® 8% 291 % [UPAC

IUPAC <THi &1 SO 1 geh! 2|

ST 3.1

120 TRHTY] ShHish aTcl T<a &1 [UPAC 19 qefl
Tl (symbol) FT BRI?

T

RO 3.4 o STER 1, 2 T 0 k| o feIC 7
(root) % : un, bi I nil BN 3Fd: 120
THIY-SHI% aTcl T 1 M Unbinilum 21
Yk Ubn 8RTI

WRUT 3,5 UTHIU[-SHHIsh 100 | 3Tfereh aTet dval et ATHeRIuT

THTU]-hHTh ™ Teiteh TUPAC 3TfIhd M9 | TUPAC 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<l o SAGE(Heh fa=amd aem
Tad -|Ot

fUwel Tk o TR T ST T fonddt W] o soiee
%1 TEEM =R FeieH HEAS 9 Hi S Gehdl 21 I
FleH &A1 (n) TET] oF & e wR), 54 ‘e’
(shell) &d €, ! =9 STl 81 80 g oft 51 o
e T W] H goeed fa=-fa 3u-mm | R
S &, T 29 s, p, d, fhed €| TH] § el o
foraeor =1 €1 S ‘gl fa=’ wed B TRt
T &1 3Aad greht § feafq 39 R SHare sifan
el 1 FACH-F@eA i <eidl 31 39 90 H Y
refeh R 3Ted RO def a<dl oh Saaei-eh fa=ard
o A WY ey o 9 § SRR Ww H|
() 3Tmad H goaien fa=ard

3TEd & Sl A1 9@l RN oF fA¢ n 1 HH S
%\'I fEd RO | Y SOUm AT (successive
period)aﬁ‘lﬁf WWH@JWW n=1, n=2
s @ Gefed it 21 T 3@ 1 Fehdt § & g

e fagm

N A (n = 4) B IRY W W, 45 FHerw
o W o WY T 1 ¥R 98 9 Hewgul € R 4p
FHeh o W | T8 &1 3d HEh 1 9 IE & ol
g, S Sl (energetically) ®9 9 Sdehd 2l
39 YHNR, W dw@ HT 3d FHAV-AUM
(3d transtitian series) 9T &l STt 21 I whfeam
(Scandium:Z=21)@91Tﬁ%ﬁ?ﬁ%,WSﬁﬁ|§TﬁEF
fa=ma 3d! 4% B B1 3d Hew 5k (zn, Z=30)
W gof &9 ¥ W A 7, T ot o
3d 10 452 ) B e 4p FEHT H TH % Y
e (Krypton) ® GATE Bl 81 el THersh e
ed § 18 a9 BId | UiEal 3ed (= 5) ©iateam
T Y Bl €, Y Sead o THE 2| SHY 4d 3w
(ytrrium, Z=39) T 4d FHAT IO (4d transition
series]%%ﬁ?ﬁ%lqgailﬁﬁ5pa?&ﬂﬁa5ﬂﬁﬂ
TTl'i"ﬂv'*l(Xenon)‘fl'{“él'l:ITl?f%ﬁ?ﬂ%I@Bﬁi‘ﬁlﬁﬁf(n=6)ff
32 o< B €1 SRR TR 65, 4f, 5d A1 6p

a7ad | dl i &, R SHAe Sel-&R § U
TRA-Shemeh! H1 FeA W A Bl 81 39 THR JUH
A (n=1) T YRA Tad F9al TR (1s) o T 9
& el 21 SEH T a7 B 2| e i fa
(1s') den &= (1s?) 81 39 WK, G&H g0
(K s19T) qui &1 Sl €1 S84 e (n=2) oliform
Y IRY Bl € (Li=1s22s?), Forae diem seiee 2s
ek W oYl il B T dwd difere™ H ER
ToioR SUMEd B &1 SHeT SeiRiTh foard (1s2,22)
21 T 9% SR a9 YE i gC 9 89 e
T I T ©, A Zp ek Ul ®Y A gorRAl 9@
R S B TH YR L 191 T (252 2p°) a7
1 Ul B I 1 ST TR STad W a1 G
S Bl B1 Ed WRUT 1 AE Ed (n=23)
Hifea qe & W YRS gl ©, forew gelde[ 3s
Hefeh W Sl 1 ST 3s We 3p Hefeh! o gelaal
o 9 o 9N dER STad | ql ol He Hifead
T A q el TR S 8 Sl 2

Hefhl H W A B1 Af HeTRI w1 W EiEH
(cerium, Z=58) g RIS ET Fﬂ?ﬂﬁﬂm (Lutetium,
Z=71) W HHS Bl €1 TH 4f 3Ndfeh HhAT SIuft
7 oRATIS Suft (Lenthanoid Series) Fed %I

TIAE e (n=7) T34 T & THH 2, foew
TR IWRR 7s, 5f, 6d 3R 7p Heeh § W Bl
T W faferr (artificial methods) g1 HMHA-
fafifa featedt aw €1 Hidel eTad 1189 AT HHi
e (4 @S S 9rel) qwd o e el g, S
Ipte T-uReaR @ Gaferd g

W= (Actinium, Z = 89) % I¥E 5f e
A I HATIEY  5f ATAeR HeRWUT- AUt
(5finner transition series) W< 2t %I '5115[ ‘ﬁ%ﬂ?ﬁg
AU’ (Actinoid Series) Fed 2l 4fA 5f 3TANER
HhHUT- AT 1 3TEd TR o & 96 9 9l Wi
T €, feh TEeh! T 1 SRV @ ST Heh 3R
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el H AR T O H e

11 & A TOTEE a1l awd i Th & W9 H Whl
FfeRTeT o fagia &1 ot e feen < =Rl

30T 3.2

3Ted HROT o Uiee SAed | 18 dwell o B i
AT 39 fhd TohR 1?2

&

S n=5 @l €, @ 1=0,1,2,3 Bl ¥ SUCTeH
FHEH 4d, 55 3N 5P HT Hetisll o TG HT HH
TH YR 8— 5s<4d<5d ¥ el THelsh 9 ek
U €| 3T AfUshad 18 Soiag= W S Tehd
2 gHifere emmad 5 @ 18 a7 e €

(@) aiaR SeaEi+eh fa=ma

Teh & ol O Seaier W9 § SRR d<al o Garsiehdl
I TerRITeh fo=Ire THM Bd &1 Tk el hemehi
o Sufterd setegHi 1 T wd e off g9H 2 €
I[N F faw e 1 oh dwel (@R diget) @
TASTRAl IV SR fa=e ns! BT §, S e
@ T B1 3@ YR I T ® ol @ T feeh
T oh TUTHH ek WAl W R # ©, |
for 39h Amufeesn TRET-SeAHE W

3.6 SIERIMeh fa=ma 3T a<al o
YhiX (s9p,d9f$ﬂ'a;)
AT STiehRT kT Ygifereh TeneR ¢ Sithers i fagia’
(Aufbau Principle) T2 WIS T Seiaieh fa=ama
%\'I 3Ted GRUM o SHedier el (vertical columns)
T fee = Teh T (Group) A« qEr (family)
1 T L ©, SN FHE THE o <9 §) 98
THMAT TAfAT It 2, Fifeh 3 el o Seiad i

81

o gl 1 HE SR T Th € YR & e
21 31 a1 faurer =R fafe=1 stent s,p,d 30T _fF
o fopan <1 Gehar B, S 39 o1d W R e @ fw
fohe TR o ek SoieRl gRT R W | E1 3 fa
3.3 ® gurtan T )

T YR ok TR0l § < 3T9aTE 3@ i ferd
T TEel YA Eferad 1 €1 SH s- wlish o awdl |
oG BT A6V, TG TR €A fed qo | o 18
o el o WY p- =i | ¢ SHeRT SAfEe 39 MR
ELS % & Eferam =1 gash s (valance shell) TU
9 g ® (He=1s?), T5T&eh Foreasd 98 Scpe T4
o TfeterT i FRfTa el T SH STIATE BTEgeH
1 2| ST hae] T s- oA ¢ (H=1s)| 39 TR
IR TAE o | H G 91get o W gE1 =ifeul
T SR, T8 UH T TSV Hich Sche Y
(Eiferaw) 1 sererieh forme 9 Y Fehdl 21 39
YehT ST SHEeR o 17 (Eeisi IHaR) i wifd &
Tkl 21 ik 78 T fau feorfa 2, ora: eegem w1
e IR | W SHW ST W T < eAfuh
e W T B (T 3.2 iR 3.3 Wi @) |

319 Sfed RO H @ T IR YR o6 a6
T AT i ==l g9 ST 37 awall o aR | 31y
SRR 1 faawor a8 ® oo S 39eh Aot i
== i o forg 59 srsgreredt w1 SuanT fohen T €,
IR RO AT 3.7 | feRan w2

3.6.1 s— soligh o o<

il 1 o qeell (&R Gige) qen o 2 o qwl (A
T[T ¥1q3T) oF STRIaH ShivT oh HIHT SeleRieh o=y
ShHIT: ns! dA nsz%lﬁﬁa‘ﬁa?ﬂﬁaiﬂaﬁw
& s =lich @ Heg B 3 eft ferarsiicr eqd #1 eh
AT Wt & AH HH B9 F| A I WAdE

THTIT-HEAT Yeileh TARI R fa=ma
S Li 1s%2s! 3T [He]2s?
11 Na 1522522 pf3s! 3TAT [Ne]3s!
19 K 152252pf3s23p°4 s! U [Ar]4s!
37 Rb 1522522 pf3523p63d1°4 524 ps5s! ITACT [Kr]5s!
55 Cs 152252263523 p®3d'°4 524 pf4 d'°5s25pf6 st AT [Xe]6s!
87 Fr [Rn]7s!
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ferT 3.3 A= el & WA & FUR W AEd GRT § aedl & §BRI dcdl @ A G WUl
(O ) 799 () @ 3991 () & &9 ° qorfar 7@ 81
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el H AR T O H e

FRIAH Seiae @R o 99 1+ 3T (R wrgst
o) o 2+ A (YR T erget W) S o g1 e
T e &l IR §H W I GIgel o i ae qen
sAfafspareiiaa o 9fg et 81 sifusw sifufpaia g9
o %R0 o FHfa H Y5 ®9 H & € e €1 oAferem
3R feram il BIEH s— ieh o awal o AR
& &9 ¥ e B 2

3.6.2 p-siieh o o<

3TEd AR o p- sl B o 13 © TR I 18
#WW%Ip—W%WﬁTS—W%
Tl §gF ¥4 ¥ %Us a9 (Representa-
tive elements) a1 &I T F d (Main Group
Elements) <hgl SIdl %I Yok SAed § 3ehT sTeiad
ORI a8 ns?, np! ¥ ns?, np® I% 9RAfdd
W%Immnsz,npﬁ,mﬁ'ﬁ@m
o= o WY HETE B €1 Septe W | A R
F |eft wa soEe @ | W BN Bl seEel @
BIRY AT SAIShY T TR SHewel sl S_al agd
Ffoq g 3| sHife Sope T W TeEi
srfufsmrarsiicrar sgd +0 et 21 St TGl o IRaR
Y TEd SIS o THEl ®9 9 < wewegul o 2|
I i %\' 179 &t ok %Fﬁ@'*[ (Halogens) def 169 it
o dd ETehis (Chalcogen)l%‘lﬁﬁ‘ﬁ@ﬂﬁf
1 ITH HUNHE Solged dfed Uedl (negative
electron gain enthalpy) 2t 21 3 T @ 9
FHI: TH I 3 IR TV B LR Ik g
TR famme o e o) € oted W 9 9 I
3R g+ TR el o tefeareh Ieto | ghg gt @ qen
fordt anf § TR @ = H1 WE T R feren oAeqon
o gfg et B

3.6.3 d- =ish o d<d ( @hHUUT daT)
3TEd WRON o Hed H e & 3 9 o 12 9 @
d-<AF o T HEAW ¢l T sk o qwll i
g $Toh ST (- 3T H Saiaeil o TR S
& YR W HI Al Bl FE FRor ? A a
d-=feh o avd Hedd €1 T axdl & HE=
Sﬁil?jﬁﬂ? fo=ma n-1)d" "ns"? %\I I gl a9
Ty &1 57 el o AP Y T B § qen ufed
@ &9 ° YgH B €1 Zn, Cd 9o Hg o 9

83

séagvrﬁmi%mm (n-1)d"ns? %ﬁ@q‘*ﬂﬁ%ﬂ@f
GHHOT Aol o agd-9 AN ! YA T w2
d-sth o dv TEEe di T At
s-&cleh o Al aef A fhamha 139 a1 149
o el o e U YR § Uq 1 1 Hid &1 gl
RO d-scifeh o el sl “HeRHUT avar’ ot wed 2|
3.6.4 f &tk oh a<d
( TTafer WehHUUT a<H )

A ad RO | = 5 awel v < s dferat
¥ w T R, 3% ereMEe (Ce - Lu) T
T (, Th - L) %&d g1 3 afte & qeal
FH TEIM IAh MM SR O [(n-2)f"
U(n-1)d>'ns?] GRI i W 81 & awdl # sifaw
TR fSU-HIT A Rl &1 S SR W 37 Sfvr
& Tl I f-&Alh oh dva (T HWHHU a)
Fed €1 7 Tft I oigd ®1 YA 9ot § q
O SIS THE B | R WS it o el ot
3Tk FIfad STATRIu STaeensti o woa®y
el o1 TEEA 3ok W oS SOt o el et
o | Tt Sfedt e 81 iHge 9t & aw
et (Radioactive)%ﬁ %I g k) Qﬁlﬂﬂﬁ@ el
i TfeRiE stffwaet g BRI (Nenogram) &
SEY ot 8 9 H e foRan T €1 g9 el o WA
w1 e Pt w9 G TE B TR 71 R % AR
o qee CTREREE q e 2

IETETTT 3.3

TXHIY] HIE 117 TG 120 aTct Gl i @IS 37d

e el 81 Ui B o fo 3 el b1 T Sfred

gt o forg afar/at o g =ifew don gois

T SR fa=ard = g2

&

o 32 4 & T grolt @ T @ R o
HHE 117 I T HI TIE TEd GROT H
Bare RER (et 17) & At o < @ qen
TUHT SARIHH fa=a™ [Rn] 51 '6d'°7s°7p°
BT IRHIY] ShHfieh 120 el a7 oh1 T&IH a7 2
(e g1 oqd) H Ra o < €T AT SEehT
TR 9= [Uuo] 8s” &I

Rationalised 2023-24



84

3.6.5 g, 3TuTq AR IU-oIq
Tl & s-,p-,d AT f-5cATh] B IR0 o TSl T
O o SR W A R T 3% Urqet qen sterqet o
fafsa feran < wehar @ (F971 3.3) 1 3 st H 78
wfaer o rferek G rgeti 1 ®, S efred GRoft i
¢ @R feerd €1 Uy W o 99 W WG 3
Bt 21 [WeR THeRT TR €, e ok Hifsem o
Tl oft 9gd %1, HAI: 303K 3R 302K &1 wrge
o Tl T FeHlh So B €1 3 a9 qen T o
et B €1 3 oferaasd (gedie | ded W udel
=T | Qe S Foh aret) qen a4 (freeh ar @iw
1w ) B g s s W % A i
feera &1 el atrerd WOl o ferelt ot o qxall b enfeaen
o S S A A B S s e
o o1 3R ¥ 36 IR 9 R efeh 01 w9 Bd 9
T S7uTqe e W 319 TE 1 Bl &1 g6k el
T FALFIR HH B € (TR SR HreA SR ©) |
3 g qen fo o 37y @IeiE 1 9gd § stenfed
3 9T (Brittle) g1d €1 3 & o191 IR a1 1 B
g Tl o uifersh © Srertfedsh Toil H URedH e
(abrupt)ﬂﬁm%,mﬂ%méﬁﬁ—ﬂéi@
(Zig-Zag line) % &9 ¥ @ &1 e 21 (97 3.3)
e Wl 9 fererol (3E1-He) T o HEme feerd
Sy, fafasia, sTHfe, TR 9o SqiEm o ,
uTgett T Stegeti— ‘IHl o Stfieter <wiid ©1 39
TR o el bl SU-#q’ (Metalloid) &4 2l
STTEITT 3.4
THY] Al SR e RO | fefd i e
B I o e T
uifcaleh @YU o HHA H HATEYA hifsll—
Si, Be, Mg, Na T4 P

'

3fTed GO o o H S99 9 i 3R SH W
el o ek MO | gy Bt € qen eed o
S R e e T T
21 39 SMUR W & T awell o Sed g Hifersh
LI T HH TH YRR M-

P<Si<Be<Mg<Na

ECIREICRIE]
3.7 a<dl ok IUT-SHT W SMAfdar
e AR § AR 79 S F A= R WE SE AT 9qE
T <€ AR S, ol o ifaes qen et Ton o
T yed RER a1 Sewiond - fee emed W
T foRamefiara gem avf o w1gstl H 9gd saml
2, U q%h Tl U€ Y B Wl @ S A 17 ok
AN R T W TR Fgd SR & S | g
we v ol % uge ° (SH- e get o)
e IRl H§ SR @ A9 S W e sed ©,
SR STEgS o WE W (8- T IREaR) SR
¥ 99 WM W fpamier sedt #1 o o oremt o
T i 2 @I SR W STafid i 79 hy HHe?
3T A Rl o W <A o foT gH GO i wE
o fagid & WA o Uil F1 SR e <A ghm
70 9§ gH Hifqe o qEEtes qoreEt a5t et
#1 foEer H R S' IO %l GEn ad
FU-&R i TR G|
3.7.1 itfaes JuTEET W Wt
el o ohg ifcreh TOT (SR— e, a2, Hela Td
STSHIRTT ) AT, TRHIIETRTU-Sosll TS T e IReH
T €1 39 STH H §H WA Tel SR B, S
@Fﬁ (Ionization Enthalpy), 3@3@'77[ KIE] Qﬁ?‘ﬁ
(Electron Gain Enthalpy) R ToleReA SR UTCHRAl
(Electronegativity) ¥ 3ed Jafd 1 AT Exuf
(ef) uxHmg =

A o SR T e -Gl Fei sga & wifed 2,
Safe Tk T 1 e smEr o A S gewRdt 21
T Y] THHT HRU I 2 Tl 91 ot I8 © foh
A 1 B 9EA B (| 1.2X10°m) Bl €1
TIH] o =N SR E@EFQ'T"T AY (electron cloud)aﬁ
FE e g faeifia F& 21 o1 W) @ SR
&t a W fauifa 7=t foran s weRanl g vISRT B
o] oo WEt el A S weRdt| rfies fafy ok
HHR T Y] o SRR 1 eor gwa el 2
T ST | T[S o = i U hl SRR
o STUR T THT]-STHR T ke fhar S Fehal
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el H AR T O H e

21 Ushd 3TEY (Single Bond) 5N S8 &U HeG e
3Tﬂ3ﬁ (covalent molecules) T 3ufeerd g etenfas
AL o AR % ot 1 g S ol S @
qr 39 (%ﬁ) % N T TEEASToh T=r (covalent
Radius) T 3T fohaT ST 81 SIEI0T & IR |-
FARM 310] o faw 94 €8 (bond length) T HH
198 pm i@ fan a1 21 5@ @ &1 emen, (99
pm) , AR i THT0] 521 BhMT| egst & e
5 (Metalic Radius) &1 AF ifaes feed o
feorq a1g R o1 A e gl (Internuclear
distance]aﬂwmm%laﬁ'q?%ﬁﬁww
AT % s 1 Tl 256 pm Bl ¥ HIR ok foAg
HTfceteh 511 3T A 256 pm T ST, 3721 128 pm
BN 39 Tsk | Hewdrst e qen enfas e &
foTu ehael wRHvE 592 (Atomic Radius) 3T 3R
foha T 21 AR 9% q B AN €1 AT ST, WA
5o &1 x-Terton qen o1 SRRty fafa @ =
ST Gkl B

TS dl o faw Em] S &1 3 9ot
3.6 ()  fear w2

T YRR 1 Ggiaal T Y § @A hi et
&, Sent =Ime &0 TIfehia SEe a2l Sl o Y

85

Tohd 21 3T | € A Sg T TRA- 3R Sl 2,
S fgdftar amed o el o THI-3TRR § T ®
(IRUTt 3.6 % HT TR HY)| 9 I T HR
g ¢ T ofrerd H T SR sed W 9l e U
TS v o o ¥, T $ep AR E9 | g2
i o weEEY TRl Selael 1 SATHY AMTH hi
R seal < €, feh SR wam] o w2 St 2
3TEd AR oF a7 | IRHII[-ShHish o HI1Y-HTl TLHT]
et ® off frafg w9 9 9fg B ®, Sar el
yrgetl qen geloH el o fow @relt 3.6 (@) ®
g1 T 21 ot W S g A a5 R 9ed §, @ g
FAlCH T (n) 1 AF Sedl € a9l Fast selaeH
(valence electron) Tifew | EQ BIdT ST %\' Eﬂm
foh STafeh Fof-wR solagHl & TR B §, S Fad b
w9 | 9l gl W ANHE h1 STMHY0 HH T <d
&1 TheReRsY TTHTY] T SR Ggdl Sl 8, S TCHTI]
5 o &9 uRerferd g 2

& < ! SAEvThdl € foh T8l Septe i i
] e R foem @l o T #) uehel W) g
o SNl ST Sfud B wga e 81 sEfey
Ipt TG T ol S Al 1 gedass B 9
T FHeh areEed B 9 & =feul

WU 3.6 (W) 3Mad ¥ YA B o " (Wi ) (pm)

HTI] (TS 1T ) Li Be c N o F
RGeS 152 111 88 77 74 66 64
THIO] (TEqMI) | Na Mg Al si P s cl
RGeS 186 160 143 117 110 104 99
WRUT 3.6 (@) o ® URHN] B o1 WA (Wi )
ATy (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
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Li

80} C N
OF

T 00 T
T FHH(2)
ferT 3.4 (&) fadia sad & WA w91 o Gre Tl et
A e 7 gRadT

(@) e B
e WA § TH 3R (bl <o S &eee
ST €, STelfeh Weh Seigei THel ST, df WRET] oM
o ST 2| ST B 1 SMreherd e e o
feerq oMl e ToTEAl o St g o feir o
AMUR W Al S Gl ¥ WERUEAT deel i
A B oft o) B w1 wgih € e 2
¥FEA SRR H 3T9H ST Y] (parent atom) ¥
SEfeh AYHTT AV, Sk GH] S & @ 2l
SO 1 SHR S WA Y 3Afaes & 2, #iife
Th A Aferh S geldeA B W gelwl H
iUl Sl € SR YHel AWt ey W
T 81 ST & AR W FANIES 3@ i ST
=0 (F)136 pm ©, Wi TS i WA
55 Fad 64 pm 1 A MR, Fifegw a1 &1
AT 5591 186 pm 3R Na* STFA &1 a1 1 A
95 pm

SE R[S qel ATIAl W Solgel i HE
T Bt % aa Hqséqﬁvl:i RN (Isoelectronic
species)* HEA %I Hqséaﬁ:ﬁ T oF 3ETT %
0% ,F,Na*,Mg?,0> | Y Tieis § soiaeiqi =i
@& 10 €1 Ydieh el w1 e fr-fae i,

e fagm

Cs(262)

K(231) Rb(244)

g
8200~
E Na(186)

150 Li(152)
E //’/‘1“33]

100 Br(114)

Cl1(99)
50 F(72)
| | | [
TIHU] hHTeh (Z)
T 3.4 (@) WA A & Grer R eigei e gens
1 geEr st § uRad

iR Fedeh o1 M e T 21 21fueh eRef
$FFE ohi ST 551 1 A %9 81, FifH TR
Y TN ST o o SATH YU 3Tk BTl Afereh
TR O i STt e &1 mm sy
T, iR Tl oh e TUl Hfast ST g
YT STERT & SAfeh 81 ST T 3 61 SATHR
% S|

SETEIOT 3.5
Trfafea wdtefs # frae! oo sifusan qen
fRgent oo =gFaw rir?

Mg, Mg2+,A1, AP

&

3TEd | 9% 9 6 IR a8 T I B
1 HE Tl B YA 1 SRR IHeh SR
W] 1 A H Bl el | HHSAeR
e | siferer ARt sTaeT areft TReiT
1 B B B B

31 SAfRRdH SRR aTelt TSt Mg a2 =[FdH
SRR aTelt Thest A1°T g

(TT) AT TEredt
d<ell g T N i HEHE Uhfd ‘ STEAA

* HrgeraHl TSI 3 =1 < 9 ek wftefier S Tupeil 3R SO goierel i T WA B 9o G ST 81 9 el i g off yehfd 2l
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el H AR T O H e

T’ HET S B T S (Ground State)
¥ foafia i T (Isolated Gaseous Atom) Ee)
AR el hi STed Fiehter o S Sl orrel 8, 39
‘T HT A TR FEd © T U H- q
(X) T HH EH Ted! 1 0 THEE FhH 3.1
o woedt ufedt A H o SR g

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

AEFH Tl Sl WA fohal S giaH
(kJ mol™) SehTE W =kt fepan STl €| Hefifures farforerar
Y o9 T TAHH i gUEh G & fAw T S
1 ‘fgdtar e el wed €)1 38 Tt w1 Ae
TEEE YhT (3.2) & GUA B H YgH ol ok
ERER
X'(@->X"(@+e (3.2)

TR | SFH i YTk i § SHIM Ho1f i
STl Bt §1 o7c: ST Tedt BHYN GcHh
Bl 21 qd oh fgdta e Tt 1 6 S9eh gUd
A Tedt ¥ sAfuen B §, i IS R
FT AT § GERG STEF | goiaed ol gk
Aferen HfaT B 21 76 YR gdF A=A T
oM fgdia a7 9 2tfees g ¢ e
Tt Uz &1 Atk fafafe (Specified) T R w
2, o 3H YoM A el wHgE =neu

T HHIE 60 T dTel qwall i GUH TR
Tt 1 T Fast 3.5 H <wiian T #1 W H eyt
FER 21 39 o @ 78 W ® fF 9% (curve) &
3feTs (maxima) W S 1F €, W gof gotere
IS (closed electron shell) Tt % adn 3‘@7
TR fommg ogd & Tl 1 gEd SR 9%
AT (Minima) W & e1qe feera € den g7 engeit
1 ST T 1 W HH Bl 81 TET HRl § {6
A ure e framieal gt 81 sueh erfaftem =m
2@ T oTad | a1 9 T W a6 W dwl o g
AP T o qHE § FHEGE ghg Bl € ae Se
g9 o ® = 1 3N 9gd €, 99 S "Hl o wHl
At T 38 YRR 1 g g emad o qedlt qen
Herg ot o e gl o wHen: o 3.6 (%) 3R
3.6 (@) ¥ T ¥4 4 fK@dt B1 g1 SR & dei
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2500 [~ e

2000 =

1500 4

1000 [~

A, H/kJ mol”

500 =

TIHU]-SHHIh
ferd. 3.5 | T 60 RET-FAHI arct Tl & THH
AT Qe & Al § aRed

T SeiE B— (i) A qe SosRl o HeT RNl
AR (if) SR o HeA Hlashyon|

i | shie 3@337‘13[ (core elctrons)?ﬁ feafa
fTes e HarSh Soiaeid ob dig 37 SH o Hheraey
AT gelae A § Uffed (shielded) a1 Safia
(Screened) &1 SAl ©1 39 Y9G &1 “GRITOT-gHTE’
(shielding Effect) = * SrEaur-grg’ (Screening
Effect) Fed &1 STeRU-YE o SR THY] S Farel
TSR gRI STwE fohan T gt Wikt smew
(Effective Nuclear charge) Tfyer H Suferd amfaeh
TR AT (Actual Nuclear charge) T $9 8
S ©1 SerEtoned— efifer @1 aRAd 2s SoeRH
(TS SeraR) IHeh STdeh 1s FiS Soiae g/
STTERUT-HTe T 319 Hdl ¢ Ferea®y = o
AT TSR ardide +3 YFES ° HH YAE H
YR STINE M| STERU-I9E 3§ gRfeafd #
Tl el Bl 8, el SMdfieh hIeT o hereh qoi
®9 9 W B 21 39 FhR 1 fefd en e urget
o urd €, FSTEm TRl ns! Soie (n= STEAH h19T)
Y YgA T H SR T 1 SeieA- T Biar 2l

g gH fgda oed # fiferm § T ia i
AR Fed , 9 FHAY: TolR Tk & qEA FoieH
Foll-TR o HEH § W § qe Afe WA
S 3@3@'@ (Inner Core Electrons) sl | M
SMEU-g9d | sat gfg &l Bt foh e qen
W%Wa@ﬁ@qwaﬁiﬁﬁ(compen—
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2500 |-
Ne

_ 2000 |- (2080)
3
g
2 1500 |
T
<

1000 |

500 |,

3.6 (%)
Fig. 3.6 (%) [5di7 31ed & aval & 999 3977 Tl 4, 37 aedl & WHI-%Hl% & o (@) &rid

gTqgeTl & FH SFAT Tedt WA Sk YA HT HeAd

sate) T ok | Ut aRfEfd o sgd gu Tifveta stmem
T dRAY SO W STl T SRS U-YTE
STERUT-JATd i ol | 31fesh 81 Sl 81 herea®y
AR Se M el U &Y S § qe 3fed o
AT g WX Al oh P T & AH § iy et
St g1 o H A Sl R S W S geleeH
fss | eifesk T W A € qen e ol o
FHROT e T SO G ATk el 81 WE g9m
¥ o o e #t AR dg W AN STEST i e
T STORO-TTd SAfesh Hewelqul & W €1 39 hRo
TRIAY SR i e o fau &8 el &t
YRl Bl & qe ot o e 1Y 3 dgd W e
o FE e 1 A SEd Sl 2

o1 3.6 (%) 4 w2 € foF 9 (2= 5) & vem
S Tt 1 7 SRIeTa™ (Z = 4) o 99 STFH
TOeh o WH W HH €, Sl dRA H1 ANGRE
A Afeh T S 70 T & g Feled Seil-wR
W R Y ®, @ -3 p-gelad i qor
T w1 SR A SRt T ¢ offeaw o
STEIH SR, Sl STer fohar S, 9% g
B, Safeh SRA A SR Seee[ (S sTer fea
ST, 98) p— Sl AN Sead@d © foh ifes
HT AR 23—3@'@@7‘[ T 98 (penetration) 2p—3@'°|‘g"vl=l

e fagm

550"

500

4501

AH/kJ mol”

400}
(419)
Cs(374)
350 | | 1 1 1 1
0O 10 20 30 40 50 60
60 TTATY] HHIh (2)

3.6 (@)

FT g W Ik B ?1 39 YR AR H 2p-
TAHRM dRfe™ o 2s-Seiaeid @i g B SR
FIT SoFRAl gN Sifus WRAR (Shielded) BT 21
31d: JRfT™ oF 2s- Solae i ol | IR &
op- TR AR ST 9 gUeh B Al g1 oF:
Aftfe™ &1 o 9 9 o YU SE e
U % o E0 SfafHad gH SfefS den
TEISH oF YO A T o HAEl § @
firetdt B 1 Sfferdior o forw wem e et 1 aH
TESH o YUH S Tl % 0H G FH 2| 36H
HRO TE € b AgeeH | Al SeeE 2p-soieeH
fafe=t p-erhl o faaf@ & (g5 &1 fom), w&fs
Wﬁ%ﬂﬁ2p—3ﬁﬁ§ﬁfﬁ@ﬁ2p—3ﬁﬂ§ﬁ@
& 2p-3Mfdeal § 8| Teld: Soie Siqehyul §¢ Sl
2| TheTeEEy SIS o <l 2p-SeieiHl § ¥ Tsh goiee
%l Gk T hi TSI SRS o @RI 2 p-Seiagi | o
N TR I ST HIT A B S 2

ITTEITT 3.6

HR emed & axdl Na, Mg 3R Si %1 gem

A Tt A H 1 0 HHT: 496, 737 3R

786 kJ mol ™ &1 qaIAM T o Tepehifam

T YA AH TH 575 A 760 kJ mol ' H ¥
foruen s1faesh I BT, 9T 3o SRl SaETl
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el H AR T O H e

&

g 575 kJ mol ' o Af¥H U I TEFTEH
1AM THREE o 9F W %9 e ey,
FHifr MY ¥ 3p- THRH 3s— ARl H
SN IR B 2

(&) ot oifer wOedt

S hIE SIEF T WA (X) Sold TEU HT
W(anion)ﬁtlﬁﬁrﬁﬁm%,ﬁwwﬁ@
Tt qREd 1 39 qd i gl ate T’
(A H) &ed ¥ a7 Toedt 39 e i 1Y HeEl o
Thdl € fop fohe oXoiar O WA ol Rl TR
Yok RUTEA S ol 81 F8 TRl 3.3 | g9
T B

X(g +e — X (g (3.3)

TTATY] GRT SR TEYT HTA 1 WohH SoHTardy
(exothermic) 3 ST (endothermic) B,
T a7 o @aE W e Far 21 Sga-d a5
TR TEU H ¥, qd Sell FgEd e 21 o
e | gl e Teied SuTcHeh Bl | Seretune—
179 ot o el (BellSH) i SoeR afed e
T A STAfHF FOTHE eIl 2| THHRT RV 78 & T
TGl Tk SAeRA TeUl &ieh o TRl Sepe T
TR (e T Wiwd hY oid €1 3E N8 Sopte i
1 Tl ey Tt 1 0 ST e Bidl
2, ifen Selaei o1 oduH Felied &R U 3T e

89

TR H YE A Tl € S ogd g Sl o
fa=ma gnm Seoie ® foh Sope 9l & wed S
e 3fferd RO § o€ N S T SR feurd €, 59k
oI gt wfed e o1 9 STy SR
Bl B

I e 1 o o gl afed T
o REdT &1 wH %9 g 8 gme e o
3THR 3 YR ok 37ad | o 89 8 &b agd
€, 99 Wgd §U WHY] %Hish o WY Sela[ wfed
T stfuen e Bt €1 ofed anel § o 9§
TE AR A W GHE TS @y ° ghg 2t
AR B W] H SiaR(T 1 SISl §il Bl €,
Fiifeh Ffas g7 Seiae HERa AIHe o Hf-Tdhe
B o H A T SR T8 W Seiee afe e
1 U HH M Bl Sl 8, Fifeh THTI] TR
Tl & q W g gee A ¥ 9T el g
YR i Y AHTAT 2Tad IR § 3@ i et
g1 (WOl 3.7) W@l W 3H q%T 1 Sooid wTAl
Teaqul € foF Sfiadis qon wgeida & fau seiae
wfed Tl 1 W HHY: I o a § S ared
el W hH RUMHS | SHR SRR TH TR
TTa SRS qT TS WA W geie yaw
F B, 99 YUl fha T g e seien wem
Al ol & (n=2) § YouT il €1 59 YR 6
FeH Toll TR H IUTEd serareil gr Afersh wfaemor
B 1 FeH ®R n=3 (S Cl) H YoIeT e T

ARUM 3,7 Y& & o %D dval ol THEE dfed TEed* (kJ mol)

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 JEasl ° TGEAE G 3.3 ° F9T MY weicyt TRadd & HOIHE T Hl SoHaeiT-a4al (Electron Affinity) (A,)
& &Y F GROIGT fFar mEr @1 WA GRT SoFeia T XA W e SHoil (14 gidl &, qe seiaeia Syl Fi e 39
a1 &, St S $ aRaret & fawdd 1 afs fFE waEr) d geagia 34 & 9T 96T @ el 341 gdl &, a9 gelaeia aydr
& FUIHEF SO ST 81 g~ H WE YA W GRYIGG fEAr Srr #
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Sﬁi&"ﬁ, ﬁihj@%ﬁ (space)  aAferer T Bl %I ERS)
YehR SeIeRA-Selo(a et sgd & & Sl 2l

SETEIUT 3.7

P,S,Cl 921 F ¥ ¥ fowuent sifeshaw momcAss
ToiTe wfeer Tt qo foReent <A o
wfee Tt enil? e St

&

aed | & ¥ [ R g W Solaeq dfed
Tt eifren SRR den o | A Rt 3R
TG T HH FUMCHH il 81 Sp—herh (S 5er
?) SUY SR TEY HH HI o § o
2p e W SR YAY HUAl WAl ®, a9
TARA-SoRA fakur afs BiaT ©1 S1a:
Heliferer SROMcHe Soieri oifed Toedl sl
1 B qel Wed HH Soigg ofed TEed!
IR i B

(=) fa=a swoneeRar
WA & qEEtE Gfie | eddts ey o
S ) S S SRR R AR
ol |19 fered SEomcHeRal 81 SMEA Tt @ik
TR e el 1 W S Hehal §, g ferge
FUTHFA HIYH I7g = &1 fR oft aeaf
%1 foR[q HoMcHehdl o o e Her-gas
M (S— wiferT YHET, Hfersha St YA,
FAE TE A oK) w1 g gew 2l
Tifer YA TeE SRl SUAR W ST 2
SURERT SR e ifem 5 w9 1922
T st &1 foRq ®omcHshar 1 4.0 [E
3fehT| TG qX I TRl I T AR B
TR FHT FT e Tag 3w T hw
Tl i Tag umcTehdl o HM 9RO 3.8
(31) ® fewm 2

qeHTY] e

SR FUNcHeRa fopdt feu T o L \/ <

o fore feer 7 2: 391 U9 39 9 W
Rk Far ? fF 9% 7@ PR @ @ ©
ST 21 BTt Te WO Ay i A= e,

e fagm

T off < T TE H fohe YR o 9o 9 I8 ®,
THHT TR A 1 MR <t €, Torgep o) & a1
ST ST

HIEROTa foRq- R oeTehd! STad RO | 3Terd
oo 9 wWE (Li @ F) SH W agdt @ qen a1
o e (F 9 At) 91 R &9 2t 81 98 39 4
U= SC? 1 R RuneTshal &1 qwATy] e 9
Geiferd | ST Hehal §, S 3f/ed W W W e 3 S
W oHE © qu i § A SH W sed! g1 e o
WA 5 o HH B O AT goeHl SR A
o eehvoT Sl © qen fagd- S oncashdr dgdl &1 36
R W & B9 o W A= W €, d Se-S W]
5o agdt €, S8 foRq- oS %W Bl St
21 78 Wg AP Tedt o uHE 2l

379 39 fogld RUMcHehdl Tel ILHTY] e hi
Ty S T B A o1 g e Smmeshar iR
AU o o= GaY BT HedT H Wehd B2

31T T H TolaE Afed i Yee Wgra Bt
21 gEifery fere-Sumeashel 1 Fie Geer 31enq el
o ToeEl ¥ ¥ TE YRR e W qw wt fagg
SFEUTCHeRl Sg- o Tl & 37elrg e | gig gl ©
(= org ToreEt | g ®) 1 g wehR ot o A
SH W dwl i fagd- RSl ®H B W ST

= AA
;
:

[ ToR afel T

L g

| T T

&
SR @fer Tie

ST

Y] e

| g

fera 3.7 s7ad Grvit ° Tl &1 ead ggfa
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ARt 3.8 (%) Tae@-oncrehdr w1 A ((uifer durr)

AT (31T 10) Li Be B c N o F
farea-uTeTehar 1.0 1.5 2.0 2.5 3.0 3.5 4.0
YT (31T I10) Na Mg Al si P s cl
farea-suTeTehar 0.9 1.2 1.5 1.8 2.1 2.5 3.0
ARUit 3.8 (@) faeq-wunareRar @t we (Oifert due)

TIHTT (&R ) fa=A-RuTeTehal &1 AHM|  UXHIO] (01 17) fa=a-RuTeTehar a1 A

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 2.2

ToTeE H e ST © (A g ot | ofg et )1
1 9l ofed ygfaal &t e § fad 3.7 o
T 2
3.7.2 UHEMe TOTEHT | ATEd ugtd
el o TEEfTen qoeEl § agd 9 gt (S
foremul wag (diagonal relationship), 31fFa g8 g4
(Inert pair effect), GERIDES ‘\:@'_EFT T4 (effect of
lanthanoid contraction) WTFC: ™ I H AT
Tehehl H T 39 9T H dxall sl Garsiohdl H STl
Td S TEd H (Li § F %) STHHI TUred!
I &9 H|
() TWASThdT ® ITEfdar ar TR IoT
STaATq
FASRaT Tl 1 Hewqul UEH ¥ W a9 ok
ToaRieh forare & SMER W HEE S Ghdl 2
freger I (Representative Elements) EARSEISETI]
YA (ETeilieh 3Teaedeh el ©) S9 axd o STeraH
HI9 H SURd siaHl 1 W@ & aeR gl @ A
373 H! WA | § dQIH Seiael Sl §E&A ¥eM W
FEAl Bl HASThA oh TIH W e SRR

e TS T AT Bl 21 T < AifiTeRi R foem
&, S fferiisT 8 OF, 31R Na, 01 3 Aifitehi # i
< I €, Foreh! oI =oTeshel 1 %8 F>O>Na
21 TR 1 9l Soleite o= 2s22ps Bl
IR YA THEN] OF, 310 H SfadisH & Th
TS o W1 G il 8, TS shi Aferdihaon
e -1 €, iR 39 A W T TSN T §
RISl foard 252 2p* B1 T8
TSN TRATY] W XY eiFiA k1 HASH H g
THIfI gHeh! SAfeRdienor feen +2 81 Na,O 319
e wHTY] itk o[ RomcHe B oh ROl
TR TR I B qUl Yk Wfeqw W] Th
TS ST B 3T SIS SATeRIehoT STareer 2 i
vl 31 T SR wfeT (R T e
=g 3s' ¥) T ToigR S i 31 7 3R 39
TR SEeHT SRS e +1 B Sl UMl
FT I W g T foniy A § qw o fRd
TRHT] §RT 3T ULAIY] S 3G i HEAT TG0 Hld ohl
IHehT * AferEfieRToT ST’ wed 2l

TESRS a1 AFAEE W Tl bl GaArSThdl i
3113??9?{&[ (PeriodicTrend)aﬁWTUﬁ 3.9 § guIen
T ?1 d<dl o TEEfR TaeR § g9 aWE i STed
Wi o 39 qEask o s o == @ T 21 wgd
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e fagm

I 1 2 13 14 15 16 17 18
HATSt TASEIT ekt W& 1 2 3 4 5 6 7 8
GASTHAT 1 2 3 4 3,5 2.6 1,7 0.8

@W@ﬁ%,ﬁquwwaﬂable
Valency) T&f¥Td ¥ &1 qRer Harstendl Hshaol qeei
T USRS qwl o T [ Sfqeso 81 sHen
I B9 9] H 3l

R et 13-17 (SR ¥ TIetA) 1H o o o=
TeH | 3w Teqe | fue € Seeoned - iferm
3 R ugsT ¥ qon aRfeem o= &R 9w
argetl o fa= s s #, fo ffyea di

ISTEITT 3.8
3TEd RO 1 YA i gu, FeAfafaa gt
I qell o TAT 9 S AR o ST0-gH H
AR (prediction) FISE— () fafes= T
S SR (@) Tt qen Gewt

&

(%) fafas omad 9roft & 149 aff &1 I
8, TSEsh! warstenar 4 @1 s, St 179 ot
(RSH URER) HT S T, hi TSIl | T
31q: AfTe 1 STYHA SiBr, e

(@) fed |Reft H 139 a9 1 e Tt
2, ST WSl 3 B1 WewT 169 o 1 o
2, fmat gasea 2 21 er: Ugfafem qen
TeHL 9 o AifiT H1 S0 g ALS, B

(@) Tgdra 21ad oF a<al oF TUTeEt H§ STHITAT
Heieh a1 ob WoH el o 1 (efiferm) , orl 2 (aRferem)

qeEaS §Y Bld €, Ve o U WA
TrfTeR AifiTes s B areda | wliform qen aftferam
FHHI: ST = o fgdia qed (- A SR
tgfafa) 9 sifiek foed 21 ermad ol | 39 @e
1 goadl =1 ‘ faemul day' (Diagonal Relationship)
Fed 2l

s- R p-=oAieh o el & GUE H 3 TSl
1 ol § 9UH q<d o 91 THEfeh Se8R o6 &=l
HROT 8l Fhd B2 Th1 TR HFER 39 HROl o
Il B— Tl 1 Bl SAHR, ek A9/ A
qen 3iferen fagq- R oTcHeRal ol oh U 95 | faw
R HASTh Hefeh (2s W 2p) &E M ok forg W
eI B, Sefeh ol oh fgdtar oee 3q 9 GAINsh hersh
2 € (3s, 3p. 3d) | HerET®y e o o JUH HSH
fo etferran HegaSehal 9 €1 Seewned— aNH
%ad [BF,] o1 9okl €, W o o 31 WEE
37T HAISIoh hI¥T ol IR SAaRHl oh 9R § 1fyes
sl 1 T 2H o foT T Hehd &1 SereLuned—
AT [ALF,)* 91 21 30 € TEY, p- s

ARUit 3.9 Hifitent o Gl gRT S9N MW avall ht HAISTehdl | ITad-gia

g 1 2 13 14 15 16 17
ESIES] LiH B,H, CH, NH, H,0 HF
EAREl NaH CaH, | AlH, SiH, PH, H,S HCI
KH GeH . AsH, HZSe HBr
SnH, SbH, H,Te HI
HEE Li,0 MgO B,O, CoO, N,O., N,O, -
EIIRSE Na,O CaO AlLO, SiOo, PO.P,O,, SO, Cl, 0,
KO SrO Ga 0O, GeO, As,O,, As,O, SeO, -
BaO In,O, SnO, Sb,0,, Sb,O, TeO, -
PbO, Bi,O, - -
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. - T Ay sfud w81 (-
s Tl ® gofa: W wior g f

ifcerh 521 M/ pm Li Be B mg@lﬁlﬁ?ﬂﬁﬂ@ﬁmmw
152 111 88 @W%)I&Wﬁﬂﬂ”ﬁﬁﬁ@ﬁﬁﬂw

Na Mg Al | gf ok T § wOe w9 Ot

186 160 193 | framfierr 2t 31 30 7R w=@ = SR

Li Be A TarEfE e (e amget

Al BT M™ / pm 76 31 T) oI @Rt I SR YaISTd eret
Na Mg 2 oIk 9eg T IR (ToloH IReR) selaeH

102 72 WS T SRUMEA St WIS it 81 39

o Tl | Sl oh YW 9 W § wad fgdA
AEd o T WS W p - p 99 M Hl GEA
I Wd § (W8-C=C,C=C, N=N, N=N,
C=N, C=N), Sdfeh o7 o STlad! qe&g THT &l
FHT UM B
IR 3.9
1 UgfatEE % difie Al [CL(H,0)° ¥
UHfEH i SATedshiol 3eel (oxidation
state) 3R HEHASHA TN 872

T

et ot SHerdiehr e +3 SR HeHAsTEh
6 T

3.7.3 TEAAeR rfuferarsiaar auur
srafaar

T D Hifersh O (SHE—TRA] Taq @A B,
I T, Seie ofed Teedt 3R Garsindr) |
3TEd Yt 1 AT fhanl 3a o 89 I8 9T ¢
g for el soieeiter fa=me @ Hafa ©1 wifds
& THAHE TUHH el oF ol faeare i
Afireafad 21 awdi o 37 iferw oI 3R TErEfTR oI
T Gy @ieH i HIVE 76 &0 S|

B0 O € foF ormad | o @ € el 9 ™
WA Td At B wedt @1 horewy oted o
AT THdl RO Sl € (B IRl hl
Brehy, To@er faewor am 3.7.1—% o feon 2) qen
TR dfed Tt 3R tfuss BT 81 Sl 2
aed  wad o R feerd axe 1 S T
G Y ¢ 3T Gad <7E 3R o ool i Seierie afed

U 1 FaY @l o STIEE qdl SUEIA
ZEER 9 &1, 99 319 9% ¥ el Il i =ifcaeh
qo renfeaeh foreoar o1 SEE Hen ey 21 3T o
o 3R ¥ TE AR WM W enfees o § R SR
stefeaeh o1 H d@d Bl €1 axl w1 I9Es
fomanetierar Seh! StferdisH 3R gaie o T e
RS 1 ST Wehdl €1 FE SIS W awel o
rfufrar | &1 faar 31 smad & A ol &
T TS | EIATgash A shich 3ifedse oA
Tl Gag o AN % a7l oh HIUNU HHHES Fad
e aTd B € (SMeme - Na,0) R St T
TE 3N B, STeh SMfodZe Had TR (ST —
CLO,) T HeA oh Tl o SRS IHAHH
(ITEIM— ALO,, As,0,) I IEEH (ITET0Mef—
CO, NO, N,0) &l €| S9as! (amphoteric) 3iferrEs
AR o WY Il SR STl oF WY T STEER
T §, Seleh ST AeRge | et 1 &R 1 07 Tl
Bl 2

IETE 3.10
S § THEtE STl g1 <R fF Na,O
TF T TF CLO, Th A TS 2l
T

Na,O e § SAfAfHa1 sieh Fael R sl €,
SHfeh CL,0, ¥oel 3T ST 2

2Na + H,0 —» 2NaOH

CL0, + H,0 - 2HCIO,

&I A1 ST T[0T h1 TIeT0T 7Y fofens o 9
FI G &
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fT&Us® d<al &1 qadl B HHHAU el
(3d oft) @1 3Tad H TXE] e o1 uREdd sgd
%0 21 T B o oRddq nafies enmur emgatt
(4f9oft) o faw iR oft &9 81 e Tt s- 3R
p- dieh o qdl o HeA @)1 qRumHeEy 3 q o
1 3R 2 i ergeti &1 qor § %9 fagaea 2|

& o & q@l B Sk WHV-HHG a6
T I THIY] GOl ST B Sedt ©1 erd:

e fagm

f-R P el wedt ® SR goldR oo
wedt ¥ fraffd w6 (F8 swER dm eed &
ol o ¥, 5= wm 3.7.0-9 § swia wn ?)
B Bl 39 YRR o H A SH W enfee T
agdl © SR ofeifeoeh YOI el @1 TH Wgfa el
IR IUFIF qAT TT=IF o U1 F ST S Fehal
2, 9 o 9] # W@ "WEHu dawl e ygta
Tk faqdid 21 38 BH WA SHR SR EH
et ¥ T ghd #

RI9T

T Teheh W S0 371 T @R a1 Troft o faehE i sterE R B Heeld Sed GRull W] gerHE
W Sea ot ST e WRol § el ot SAeE Sk g U WHIY] Al o ShH § Wi Alfasl dfekE
(37erd) 3R 18 Feater wioli (ot a1 qfam) & &1 21 A H WRA] ik HAN: TGl €, ek a7 §
o€ Tk Yo W wgdl 1 Uk ol o el § WHH TS i9 (Valence Shell) Seiarii-eh foma gt €1 s&iiferg
3 GHM TEEE oeEl w1 g9l € Th g oed & qwel § o9 9 IE R 9 W seldeHl S ge §
gfg eidl B1 37d: b1 HaASThal (Valencies) Ta=1 gidl €1 1ed TR0 # gerareiien fa=me o STTER W 91
Wb o el i UEEM HI TE €1 F a7 ©— s- sl awd, p- dieh v, d- cdieh avd qe f- selish el
1s & | T Soae BF & R0 e GO § BESST o1 T SAfgdi™ 81 9 o< | 78 ufavr
T stfereh GEA uTgell i €1 eregetl St e 20 gk @ % 7, S ofed grolt | <€ o v W feo
%I Q’@T‘Ir_clﬁﬁ %Ilﬁerﬁ SﬁT 33{‘611@3ﬁ a?@ﬂ'la?ﬁ%\ 3‘[@—‘&1@@ (Semi metals]'QT‘o“q—%ll'l'g’Q (Metaloids) HEd
& (8- Si, Ge, As)| @ § =19 &1 3R og7 W awdl o eifeorsh o0 ° gfg Bl 21 W | T AR SH
W d § eifedreh U1 H KT ST B el o ifth qen THEfes 0 Sk W] ik o | SAEfdd
B 2

Tl oh URATY] SRR, S TOIedl, Selagiq oifeel et o Saolicrerar qer arstehal | tefdd
1 yagfa wE S €1 ey e ead H 9 $IR ¥ I iR S W Hedt € i o | Wk Sed
W Sgdl 81 SEA T Y SAad | WA ded T Sedl @ qe o | e o W sed 81 faga
SROTcHshdl 1 ot &1 T il 81 Seiee eifed el WURoEa fed o S 3R "o W 3R it
SEUTCH ql o § A9 M W HH SEOTCHE eidl B ARl § o Srafddr I Sl 21 3SR % dR
R F1EUs T o WAl A1 9 SIRIAH Fehl H Solae i G o SRIeR ALl S | 9 37 Selae
1 G ST 1 HT ST ¢ | TR fShargiierar e o < fhRl T Fed 3tfueh oiX 02 § gead
FH Tt T A ¥ Ged I R TErEfth sifufmaeiierdr soieiA 1 @ w1 gl (A %Y SEH
Tl ) o IO B 71 ik fehemiier v Wepta W T steren W & fHerd| 9 9 ARl o w9
firerd 21 fondll 3 | o€ 3R oh qd &R SIS S ©, Sieieh <18 31 oh v ST SHeEs o
T S T " | ©, 3 YUl SfiES A SaA S S 2
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3.1

32

33

34

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

A

3 GRof § orereen 1 Hifdew SHR R 2

Head A fhe Hewaqul [oTeH i ST ST ST § qeel o PRIl S STTHR a-E1?
F1 9 W TG ® I

Heelia o e Fom iR anyfier e fem o Hifers sfax @ 82

FleH TEmstl o MR W 7% g s for ated arvft o Sed oad | 32 7 'F
=fgul

e 3R o o TR | ¥ ey R z=14 waf fem g

I qed I WA hHish feray, S eed wron § e e SR 178 ot o feerd € 2
FH ¥ a1 A8 Frefefaa g fean T 2

(i) TR Fehcl JARTIIE 511

(ii) ¥ 9F 9 g7

T & i o Sufterd qeell o ifde SR THmEte o gEe @ g 82

“qeer] e’ SR ‘e e’ 9 ey e wHEe 2?2

forelt ot =1 arrerd o ween] B fope wehR wRafid Bidt 27 39 aRed 1 smen o
fFe TR HE?

HrgEReh Tl § oY o THEd €2 Uk UE Seie o1 A fafey, s fefate
AT A1 STl o W TuSeiaRi R ghi—

i) F-

(ii) Ar

(iii) Mg>*

(iv) Rb*

frfafea v W faur i

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

(/) BT T GHMACT 87

(@) = Mo 50 o 9gd %A | afed Hif

YT ST SR TRATS W B A B ¥ SR HUmEAL hT e Sk e TRATIpe
=1 e 9 atferen o401 2t €2 =men sifsu)

A Tt 3R Sl dfe Tt i uRefyd w1 § foefia fidfg ) den
‘T ST’ WSl 1 Wiefehal A 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

TIEGISH TRANY] H 37 Fereel H ol i Sl 2,18 x 10-18J | WA eEgisH
1 AT TNt J mol™ o TaI H URehferd it

[Hohd — ST U i o foIq el HehedaT &1 SYAI Hitedl ]

Tt oTed o el H ok ST TIed! 3l H 36 TR 8- Li< B<Be<C<O<N<F<Ne|
& FIT fF () Be &1 AH, B © aifu 372

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

M9 39 929 &1 AT o6 YR K o difeqd &1 gom e Teed deiirm
1 9o AFH Toedl @ w9 €, fhg Taen fgdia omeee oo Siiferam Y fada
I T ¥ e 2

e HuE el W ST Tl o TRl THE § e i SR W BF o i U S €7
ol 13 o q<dl i YW A THed o WM (KJ mol”) H 39 TR B

B Al Ga In Tl

801 577 579 558 589

M= ¥ 39 faued w1 ygfa &1 men o ey yehRr 2

el o frfatad gl § o v o1 selaq afed Toedl stfus o enil?
() OAF

(i) Fa1Cl

Y N Fierd § T O 1 T sotei oifed Toiett Werm soieR et Tiedt o wHH
YA, AT FOMHSE A1 HH FUMHS BH17 30 IW H1 e Fifs)

TAFH e TIed SR g SRUTcHeRdl | 1 Hol 3R B2

Gft rE2isT AT § N 1 Foee Romcshdl TS TaE W 3.0 |1 39 39 HUA T
31O o wfdfeRa <2

39 fagrd %1 avia S, St oAy w5 e 9 gt g 2

() S 9% TS W I 2

(ii) N9 oE SeigRi 1 N Hdl B

forelt oxal o < TEEAITTeRT 1 WU SEHA TOed WHH BN a1 fa? S e wed
&2 o W H gfie Hifsw

uTqel eI srrgetl § g SR A 22

3T AR 1 ST I g FEAfAEd g9al o SR i

(%) U < 1 W a2, {58 Rl SU-H ¥ Ui Soiaeq Sufeerd @il

(@) 39 T &1 9 Jary, fSeet ygia 1 saae w1 A &1 3l

(A1) 3IW T H AW daqRy, fSEHT ggfa sl R W w w B

(1) 39 ol 1 A ey, TEE WHE A WO, ST, g9 3R T Sareed @
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3.28

3.29

3.30

3.31

3.32

weorg ol o el o ferq stfufemarsiicra 1 sgdl g1 9 36 YR &
Li< Na <K <Rb < Cs; W& a7 17 o awi 4 &H

F>CI>Br>I €| SHh! S shifery)

s, p-, d— 3 £~ =leh o el 1 HET o@l g fomrd fafey)
<, Foraet a1 el faare e ©, %1 T eted |t § s
(i) nsznp‘*,ma?f?'fr{n=3él

(i) (n-1) d? ns?, & n=4 8 a1

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

T el i ¥OH AH, 3R fgdia A H, 31PFE Gedt (kJ mol ™ #) 3¥R geiagi wfed
Tt (A H) (kJ mol! #) Freferfed 8-

el AH, AH, A H
I 520 7300 -60
11 419 3051 -48
i 1681 3374 -328
v 1008 1846 -295
\% 2372 5251 +48
VI 738 1451 -40

T XU U e ¥ 9 SE-H
(%) T %8 fafwaEia o 82
(@) W S SR a2
() weH sifeek srfafmareiier e1uTg B2
(%) Fad %y Arafmamie e1arg 82
(%) UH uIg 3, St T il SoEe (binary halide), fSFhT 3
MX, (X = €@IoH) €, 9 2
(F) T urg, S gEEE: MX (X = TalsH) o9 @ gegarst dare s #)
el o fefefaa gl o g o 59 <o fgerht Aifert o oo w1 wfe Fifee-
(%) fiferm iR siaieH
(@) WHIEE IR AEgeE
(M) U $iR smEeE
(7) fofasi @ik sieieH
(T) HITHRE R wgaiA
(&) 719 T 3R wAEE
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3.33

3.34

3.35

3.36

3.37

ayfer e gRoft o errad Frefafad § 9§ frge! e e €2

(%) T &M

(@) W] FHA

()  Y=A FEieH wEe

(w)  fereft s G

ayfer eTad arot o fag frefefea & g § |9 @ wom 9 T 22

(%) p=dis | 6 W9 B, Fifh p-hiw o Gff H&F 9 o foau ifmad 6
TR 1 SETTRAT Bl 2

(@) d-soiie ¥ § w9 &, ek d-SU-HI13 o H&fh T o oIQ tferehay 8 seieql
H STEvIHAl Bl 7

(M) Y% Ak § WAl T GET 3 RN H R A GhAaTel SAae[l i G
o SR B 2

() @ o SR o i A 99y SAfqq SR e Soiae 1 SU-hI 3Tk
fgreht sen Gem & weidE e 2l

UH R, S STl e i YA hidl 8, SU qwel i TEEHH gt off

yoiferd s 81 Frefeiad § § i |1 SReh HAStRal 9 Wi GIfed el shiar?

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

(@) AfTw @ (2)

(M) AR g

() i gl i We

Y gl TS F, Ne 3R Na* &1 SR 70 § fhad wofed erar €2
(%) IR T (2)

(@) Y= e &1 (n)

(1) TR FEhl H SoraR[-geae A= T

(%) TR & U HRel § @ HE off T, Fifh S SR gHH 2

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

(F) TIF ST IARA T 3T T Ll B

(@) i Sopw 119 o Torard § e goisrA i Teptell Sl 8, e SMEE et
1 A TAUE B

() SFH T o U Y STt g gl HASEhdl Seiail o Tellla whi SeR
T 2l

(9) HT nAFAT HEehi G A n AFATG Heehl i o § soiaeHl Sl STEHT
Y fehTen W1 Fehd 2
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el H AR T O H e
338 B, Al Mg, K Tl o foq enfeaes S1faeieror 1 9&t | $78 i 91 2?2

(%) B>Al>Mg>K

(@) Al>Mg>B>K

(71 Mg>Al>K>B
() K>Mg>Al>B
339 @@ B, C, N, F 3R Sioh foIu o1erq eifreteror 1 o9 © T&l %9 % 91 22
(%) B>C>Si>N>F
(@) Si>C>B>N>F
(M F>N>C>B>Si
() F>N>C>Si>B

340 @l F, Cl, O @R N @ Silauieriul el o TUR W Seh! T@Ers sifafswarsiierar
frefafaa & @ #H o i § 82
(%) F>Cl>0>N
(@) F>0>Cl>N
(M Cl>F>0>N
() O>F>N>Cl

Rationalised 2023-24





