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The main postulates of modern atomic theory’ are as follows:
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] An atom is no longer indivisible (after the discovery of the
electron, proton, and neutron). -
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] Atoms of the same element may have different atomic mass.
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[] Atoms of different elements may have same atomic masses
(discovery of Isobars ;sAr*0, ,,Ca*). -
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1 Atoms of one element can be tranémuted into atomspﬁother
elements. (discovery of ar’gijic’@l trawutation).
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Atoms of different elements may have same atomic
masses Isobars
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Atoms may not always combine in a simple whole number ratio
(E.g. Glucose CgH; ;05 C:H:O = 6:12:6 or 1:2:1 and Sucrose
C12H22011 CHO = 122211).
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Atom is the smallest particle that takes part in a chemical

reaction.
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The mass of.an atom can be converted into engjg
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Element can exist as

or olyatomlc unjxs.

SN Y euTF DV uevsv@u 9| V&S AT

‘g_mml_a;@wglras’éwmuu@@mg,l

——

Example: Monatomic _unlt — Gold (Au), Copp\er (Cu);
Polyatomic unit - Hydrogen (H,), Phosphorous (P,) and
Squhur(Sg) - o
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MOLECULE / epaudammisair

An atom is the smallest particle of an

A molecule is the smallest particle
of an @ -
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Atom does not exist in free state

Molecule exists jra freg-a state

except in nQp}é'gas CLpeVS: T DI %H6T H)S3 b e goifled
BS MUTYFHSH®TS Saily qmmu@@(ia;a’r @@5@}6

Salss Haouiled @) @Lihigaeame -
Except some of noble 835, otheratoms | Molecules arw
are kig AcHVe. CLp VT Fn M| FH AT @] B Gt
ID6S QUTUSFHETS g@ﬂﬂ I GRGIT W @mp;ﬁgmﬁm

S| FF 6T M6»6TS B WG L)% %66l

Atom does not have a chémical bond
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Atoms in a molecut€ is hetd by
chemical boné@
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AVOGADRO'S LAW _9yausrLGor aiS)

The Avogadro’s law states that ‘ of all gase;/l.mder
similar conditions of temperature and pressure contain equal
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number of molecules”
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APPLICATIONS OF AVOGADRO’S LAW 9yauss L. Qomr &%) ulleorLiw esrLIT(h) & er

It explains Gay-Lussac’s law.
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It helps in the determination @f atomicity of gases.
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Molecular formula of gases can be derived using Avogadro’s law
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It determines the relation between [molecular mass) and vapour
density.
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VALENCE @enemr@neir

Valence of an element is the combining capacity of the element
with other elements and is equal to the number of trons that
take part in a. chemical redction
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* Valence of the elements hav\ipg*valen/ce\electrons@@@@is 1, 2,

3, 4 respectively.
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Valence of an element with 5, 6 and 7 valence electrons is 3,
2 and 1 (8—valence electrons) respectively.
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Because 8 is the numberof elec;rons req)J,'rred by/an element

to attain stable electronic configutation.
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Elements having/tfomp}étely filled odtermast shelkshow Zero
valence!
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Valence Electron (@Q\enemr@meir erevsiL” pwesr

[] The outermost shell of an atom is called valence shell and the
electrons present in the valence shell are known as valence

eIectrc>/r1§./ o A o P
L ojemiailesr 2 L s@maleSl(ppg FoLFurs 2erar Geualsam®

QTS T GTRIMIL, YFW 26T  GTEVEL JTGISHGT \Mlu')\‘vf

(9)DTBMGT 6T6VS L TGS AT TRIM]LD D GLPI S LiLI(H) TGS Gl

* The chemical properties of elements are decided by these
valence electrons, since they are the ones that take part in
chemical reactions. -
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'] The elements with same number of electrons in the valence shell
show similar properties and those with different number of
valence electrons show different chemical properties.
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or-2 or 3 valence electrons (except
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Classification of Elements saflwmisafer auensivir®

Many elements occu\rp/aérally on Earth; howe/ery someare
created in laboratory by sciefitists.
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Elements are classified into meta}{non-rrﬁals, and met,a’rléds
based on the'
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Physical properties of Metals 2 Geovrsmisafler @) wpHLlwe LicsuLsar
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Metals are nder normal conditions of temperature and
pressure. T ol
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Most metals are hard.
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All metals are shiny. The typical shine of metals is called metallic
lustre.
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[] Metals generally have high densjt),/
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] Metals in general have highmelting point apd/Bgﬂing point.
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"I Metals can be hammered-intp-vepy'thin sheéts. Th

of metals is called malleability. Using this prop/efﬁy aluminium
is transformed into silngoiIs.
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Metals can be drawn into thin wires. This p‘royrty of metals is
called ductility./EfampIe: Copper wires.
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On being hit, metals produce a/typical soyrid. Hence/they are N\%W\ '
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Uses of Metals 2 Gaursmisalar LiwiesTsar
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Iron is used for making brjgges, engine Ba,rts, iron-sﬁeas and
bar;./
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Copper is used for making elec}r‘f'cal wires] coins/and statue.
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Silver and gold are used for makingJewels; and for deCorative
purposes and phog6graphy.
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high density and uni expansion atdifferent temperature.
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Aluminium is used in electrical wires, cables and in aerospace
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industri;s.
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Lead is used in automobile , X-ray machines.
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Properties of Non-metals .o;Cavrsmisafer @ wtiluwed LicsiLsar

'] Non-metals occur as solids, liquids or gases at normal

ey

temperature. For example, sulphur and ph phosphorus occur in
solid state while bromine occurs in s in liquid state. Elements like

oxygen nltrogen etc., OCCUF in gaseous state.
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Non-metals are generally soft and have low de\/nsfities. h
exception here is diamond (a form of carbon) which is the
hardest naturamjrrir&u}xta e. Jw ”
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Non-metals have low felting foint and boiling point.
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Non-metals agefon-my@éble.
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Non-metals are not ductile. Carbon fibre is highly ductile.
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Non-metals are generally “bad conductors of electricity.
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Graphite (a form of carbon) is an‘exception.
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Non-metals do not produce/souirid (non sono@s) when hit.
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ses of Non-metals@;Carsmisalear LiwesTsar
e
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Dlamond (a form of carbon) is used for maklngJeweIs cutting

and grlndlng equipment’s. Graphlte is used in maklng penC|I
lead.
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Sulphur is used in the manufacturing of gun powder and
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vulcanization of rubber.
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Phosphorus:is used to make match boxes, rat poison etc.
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[] Nitrogen is used for manufacturing Amnﬁnia
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"I Chlorine is used as a bleathing agént and in
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fue/amd hydrogen flamenis used for

reducing aggnt.
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Metalloids 2 Gaursi Guralsar

ex he properties of both metals and non
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1 Boron, Silicon, Germanium, Arsenic, Antimony, TeIIurlum
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Polonium
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Dobereiner’s Triads ﬂujcﬁﬁsir (pdaio %)

In 1817, Johann Wolfgang Dobereiner, a German chemist,
suggested a method of grouping elements based on their relative
W atomic masses. He arranged the elements into groups containing

——

/(Ay) three elements each. He called these groups as ‘triads’ (tri —
\ \
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three). B &‘P@ AED’V“(’M@A
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Dobereiner showed that when the three elements.ina triad are
arranged in the ascending order of their atomic masses, the
atomlc mass of the middle e element is nearly the sarnEas a\verage
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of atomlc masses of other two elements Th|s statement is caIIed
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Triad Group (1) Triad Group (2) Triad Group (3)
Eleme Atomic Mass Element Atomic Mass Element Atomic Mass
I 6.9 / cl k 35.5 } Ca \/ 40.1
( Na 23 / Br J \ 79.9 / /\ 87.6
/ \
39.1 / | \/\ 126.9 l Ba \ 137.3
\
— M\\ \ J/\
e O5TSGS (1) Wibew O5TEGS) (2) Wi O5TGH) (3)
& 60f1 Lo g 6 S Bleom | Heoflnmisser g Bleom | Gevflomiser gD Blemm
Li 6.9 Cl 35.5 Ca 40.1
Na 23 Br 79.9 Sr 87.6
K 39.1 | 126.9 Ba 137.3
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Newlands’ Law of Octaves nﬂgway&r
In 1864 (1866) @arrange elements in the
rw o/rder of —atomic_mass. He observed that every
eighth element had properties 5|m|Iar to those of the first e element

like the &ighth note in an octave

arrangement was/known aq 'law of octaves'.

Sic is S|m|Iar to the flrst Th|s
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The octave of Indian music system is sa, re, ga, ma, pa, da, ni, sa.
The first and last notes of this octave are same.i.e. sa. Likewise, in
the Newlands’ table of octaves, the element ‘F is eighth from the
element ‘H’, thus they have similar properties.

QBFw Qens gjewioLiLiler eTerseniiS b sa, re, ga, ma, pa, da, ni, sa.
Q@Q)BS eTERILDS FGT (PS5 OHMILD FewL_F) GMILiLsaT 6 G
wrFflwrerene, O Teug) sa. 3|Gz5GLimTev, BluyGevesrL edlesr
945G a1 9" 1_euenentuiley, 'F' 2 miLiLy 'H' geiing %60l B 53
TL L TaUg| Q)L SF60 2 aTang, TRTOa! e 6355 LIGSTL|H D GTS

()& 16T () GTATGOT



Newlands' Law of Octaves
S_ __
2 % & 1

Na Mg Si P S

Cl K Ca

6\ 8

»

o @
Re Ga a Pa Dha Ni[ Sa
@2 ) 1\§




Mendeleev’s Periodic Table A

Qa6 L_adailer S esflo mﬁ/@é 9L L_ 61 GHGST

In @ Russian chemist, Dmltrl Mendeleev observed that the
\__’ —_—

el ts of similar propertles repeat at regular intervals when the

elements are arranged in the order of their atomic masses.

— - -—ra

1869 @Gv @gmﬂw Cau@wevrary 1918" f) Gloes Gl aSel g avilLomissafler
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Based on this, he proposed the Iawyﬁériodiciy/which stages
that “the physical and chemical properties of the elements are

the periodic functions of t
He arranged 56 elements knownatthattime according to his

law of periodicity. This was best known as the short form of

periodic table.

QB a3 "saiwmsenar @QupLilwe wHniw CouFuilwed LIGHTLE e
9] 6 D M) GOT 5] a9 15) 69 M) F G GIT @ym@g&uyggw (y)mg)uﬂeb
TIPS S FDSI” T6w1d: FoDIFDSI. Q)oud BB CHISZIe0
MwLiu’ L 56 saflivmisaaer )55 allguiler 91 LiLieL_uiled

S|IDGEST]. Q)& Seflp 9L 1L_eIenenTullet H(Ha 510 TTLILIGF DI



Features of Mendeleev’s Periodic Table

QuewGlL_adal el auflens gu_'l_/amfsmuﬂ ¥ F\mLILSeT

even horizontal

It has eight vertical columns called ‘groups’ an

. —
rows called ‘period..
—

@)V 61" B hewiL C\FEIG S5 CO\FTSHFFH @B aT(lp Fewi oL’ L

1 OsILisEp STeILILIGF GID G,

Each group has two subgroups ‘A’ and ‘B’.All the elements
appearing in a group were found to have similar properties.

—_— - — —_— —
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The atomic mass of beryllium was known to be 14. Mepdeleev

reassessed it as 9 and assign}d ber/yLljum a\@operpace.

e.&M. (LpSad)ed G\LfeSlwsFeT el hlewm 14 eTewr @IQS)(U#.JJI_.I_Q]
Qs GluoeiTG)L_ el LoWILIG U1 YT TUIBIH 3] e @/qup 9 eTgwTss
serLPIbgl FHlwrer 6\ T ShiileD 3D F PSS,

Columnsiwere left vacant for elementgyvhich were not kpown at

that time and thei SO wer;/predi},ted.T/hi; gave
motivation to experiyient in/(;hey'fs?try.

955 CHISSHe HETBHLILNGSFHLILIL TS SehIomIS@55E TaIm]

9L L_6uencsstullesr ug'@uﬂg’/@l_u')ﬂﬁi_ljul_'l_ 9 MM M) 6T upﬁn_lasdr
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Mendeleev gave names Eka Aluminium and Eka Silicon to those

—  ————,—_ e——

elements which were to be placed below Aluminium and Silicon

—_—

respectively in the periodic table and predicted their properties.

The discovery of Germaju/fn later on/durlng/ts—hfe time; proved
him conr/ct

6T.& M. O\esr6)L a1, glgm.&afﬂww Lo MLH @61575511@)15@5 &G
QUIF Il W gaﬂmma;@a;@ GT&HIT @[Qmﬂ@ﬂww YLD 18T FeSlsTenr
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Limitations gemnur®ser

Elements with large difference in properties were included in the
same group. Eg: Hard metals like copper (Cu) and silver (Ag) were
included along with soft metals like sodium (Na) and potassmm (K).
LIGSSTL| &6 60 95 Ga@jun@mm g,szrﬂw/_ma;@w @G’y an@@uﬂw
GGUSHHLI LIL L_GOT. GT.&IT: &H19 GoT 18 GeorsEsaTTRW @arwl_l wpmib Geuaraf),

e

Qe 2 CavrEmiFarTHw CFmig wiLd B ML Cum L TR lugCsr® G

@ MFESLILIL LG,
—

No proper position could be given to the element h\_/’qic_)gen. Non-
metallic hydrogen was placed along with metals_like lithium (Li),
sodium (Na) and @tassiu_rg(K).

@ADL TS G TRIMI 63(5 S&sf] Q)LD GC\EHTBSSHLILIL (1p1g WaieOenau.
ICavrswrHRw ewanL’ geer, Gwesr 2 GevrsEisarTFHw aSlsSwibd,
Cormquid wpmid Qur’ L r@Pund CurarmepmiL_ar oCr G\sTE S ulled

MGUSSLILIL LGy,



The increasing order of atomic mass was not/strictly/follc»/ved
throughout. Eg. Cé & Nf, Te & J-

19 F50ETaTCL  OGlFVId e Bleom eTaid alFow Fev
Couamarsefed seL_Ligss (pytiailedenev. er.sm: Co & Ni, Te & 1

—mml® ey

No place for isotopes in the periodic table.

2CFTGLTLIL5 @55 SNwTs: Q)L 1D 855 LILIL ailee

Periodic Table of Elements
based on Mendeleev's Periodic Law

M 1 i v AV AV VA |
He i Be B ®C N [e] F
4.00 6.94 9.01 10.8 12.0 14.0 16.0 19.0
Ne Na M Al Si P eSS Cl VI
20.2 23.0 24 27.0 28.1 31.0 32.1 355
Ar K Ca Scy. Ti \"4 Cr Mn|® Fe Co Ni
40.0 39.1 40.1 4sq 47.9 50.9 52.0 549 559 58.9 58.7
®Cu Zn Ga Ge As Se Br
63.5 65.4 B89.7 72.6 74.9 79.0 79.9
Kr Rb Sr Y zZr Nb Mo Tc Ru Rh Pd
83.8 85.5 876 1| 889 o1.2 929 959 (99) 101 103 106
OAog Ccd In ®Sn Sb Te 1
1 112 115 119 122 128 127
Xe Ce Baa" La Hf Ta wW Re Os Ir Pt
131 133 =187 139 179 181 184 180 194 192 195
®Au ®oH Ti @ Pb Bi Po At
197 20 204 207 209 | (210) (210)
Rn Fr Ra ®AC ®Th ®Pa ® U ) )
(222) (223) (226) (227) (231) 238 Lanthanide series

232
® Actinide series
I:I Dobereiner's triads I:I Known to Mendeleev ® Known to Ancients



Modern Periodic La@
Br|t|sh scientist in 1912, discovered a new

property of elements called atomic number, which provided a
better basis for the periodic arrangement of the elements.

1912 o156 ofevirigev 1M1 19 @) all@hehres) Qgﬂ)mgﬂ Goreaval), 9em)
GTGHOT GTGOTLILI(H)LD gszrﬂwma;aﬂm L[@w usmqa;mma; assm@l_‘i)u).gglm,
(O] gcvﬂmmasaﬂm HTeV G’Q)LIITI_L(’.[_D@ @g)!bg G LILIGHL oW
QULPEI T WG]

s
It is a well-known fact that atomic number of an element is equal
to the number of protons or the number of electrons present in

— — ~~

the neutral atom of an element.

@b ga‘ﬂmg@m S| 6T GTGRILISG 6(h SIS F6ET BB 6w 6V
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The periodic law which states that ”The physical and chemical
properties of the elements are ’gh_@_perlodlc f_r)ctlons of their
atomic numb/rs :

“sefwmisefer @upwe wpnis CorBullwed Licstyisser, SfaipmHer
)| TGS ATI FTFHII /g[mwullb"ﬂe&rgu ;a(gut(;;@?m TS S GoT
aig /

MODERN PERIODIC TABLE pajer

L L_6GUGH 6T
The modern periodic table is @ tabalar arran@
in periods and groy{s, highlighting fhe  regularrepetition of
properties of theye?nents.
b afer %wjggm@Lmesm 1 sTaTLg) OIS TL_f&HaT HmiLd
OFICIEL LY aa’rm@ ; @,LL@MW@]@/MLI@
Q1 saflwmisefar e sear C\FTLjESlurs @L@Gumﬁ
S|P BSIATATNS 6TBSSI%E L HH DI




Features of Periods Qgr_iseRer FmLiLbFsisar

The horizontal rows are called perigds. There are sevep,periods in
the periodic table.

SaniEIsanar S 1oL 1L aIflensFser C\GTL FHTTE L. e[S 568
/L L_auenesstuiled GomTgs1b er(lp OC\STL_[& 6T 2. ATATEH.

®
First periovd’ (Atomic number 1/and1f: This is the It /

contains only two elements (Hydrogen and Helium) I 1
(apsrd @& mL_i (g]@@g’@gﬂl_j W&EF)Mw
QTLITG L. @)F) WAL TIeT LOBHMILD afeSwib ﬂ@)jlﬁigilfﬂlblﬂ&i@if
2 GTGTGYT. > {
Second pe4i\od (Atomic number 3/fo 10): This is a short period. It A\

contains eight eI(_e_ments (Lithium to I\Ie\op) @

Qe QFmrL_i erewir 3 lpBgl 10 euenn) )31 Fdlw
QsrL_gr@ . @Q)FXLi’ Ullef)hBgI ‘Ne’ dueng 8 Hesf10EIS 6T 2 GTaTET.




/\
Third period (Atomic number 11\t/o'18): This is also a short period.

aS\wBSI 18 aren) @@w ‘Na’ uﬂaﬂ@!ﬁg ‘Ar’ Guen T 8 % 6uf)LoBI% G

&W@TGUT.
Va
Fourth period (Atomic number 19 to 36): This is along period. It
: iurh to Krypton). Thisincludes 8

L (9jewy) erevar 19 eSl(pBgl 36 auewr)
@51 6 BHewdre_ ng_@p@m @ “K” ulsS\mBgI, “Kr”/S1eom, 1§
SN EISeT 2 aTereT. (eaunmled 8 LTS5 S5 e LD /B1 % @h LD, 10

O L_H 6» 6V F 68T LDMBIF GVHLD 2_GTGTGHT.
3 @b



Fifth period (Atomic number 37 to 54): This is also a long pe/r'uod. It
contains 18 elements (Rubidiufn to Xenon). This includes 8
representative elements and A0 transition elements.

WBSTLD O\STL [ (D)) 6Te81 37 QN BS 54 uen ) @)g1eqid @@/ﬁaﬁsﬂ_
GsrL_gr@ . @)Fe0 Rb el (BB Xe aueny,18 UMD 515 GiT

2 ararer. @ aInmMle 8 DD S FI601 FesNibmisenid, 10 @51_!5766)@05’

3651 LD /51 55 @V LD 9_61.1'61T§6.\

Sixth period {Atomic numbem This is the It
contains@Iements (Caesiunmm. This includes/8/

representative elements, 10/transition elements and 14 inner
transition elements (Lant}7(anides).

AMTd G\GTL_ii (9)ew) eTesst 55 (Bl 86 auenn) )3 1015 HevrL_
GCsTL_gr@ 1. @)FD ‘Cs’ 6'37@5’55], ‘Rii” auenyg 3;/§6b‘ﬂw.r&a;dr/édmyézﬂ.
@eummiar 8 Lﬂg@@@g’g@ Safomigar, 10 @mﬁmwg & Gof) LD MBI & &T
wpmiid 14 2 a7 Q)ewL_bewas SeiliomiSHar (VTS aIeST(H%aT) 6TGT G LD




Seventh period (Atomic number 87 to 118): Like the sixth period,
this period also accommodates 32 elemtents. Recently/@e/ments

have been included by IUPAC. @
apmd QB rL_j (9ew) erasit 87 aSi(HBS, Igﬂ/mmy) S4Id GC\GTY_ewgLi / &
Cuirev, @)g1ay1b 32 Seiliomi& air Q&g@ﬁgﬂug’@w, BIRIS {

& Gof) LD /81 &5 &T g’l_.l_G)JGZS)GWuﬂ/é IUPAC %Gﬁ}‘l;u@gfgduﬁl_m

Features of Groups Q\51&S\% el et &)p L b Fmig it

The vertical columns in the periodic table starting from top to
bottom are called groups.

SIS ST 9L L_auenenruiled Coadl(BBg F1pms aufleaFLiLIGSSLILIL 1L
S0 B 6T, 6% TS ST 6TGOTLILI(H LD

There are 18 groups in the perio@c table.

9L L auemeruiled Qorssib 18 Qgr@Gsar 2 arare.



Based on the common characteris’gcs of elgnents inygh group,
they can be grouped as varjous fgyrﬁlies.

sailwmisefer GLTgarer FPLlweLsewer a1z gl GlaualGay)
GO BUEISTTHS O\FTSSHHLILIL BaTere.

Group Number / Qgr&% erasr Family / @®uwrns

@ Alkali Metals / smr &@\66\”85&.15561.1'

@ AU(_reiTeearthﬂetals | &mywesT 2 Gevrssmig air
3t0 12 Tran/@_@mﬁi_@wm@
13 Boron Family/ Gumymest &®bLid
14 Carbon Family / a;n_j;;ls&l & @IBLILD
15 Nitrogen Family /—Ggﬁgg)aﬁ GO OLILD
16 Oxygen Family (or) @ogen family

Y3 eleeT (o) FTaGHFEaT &G LSL
17 Halogens / G‘Ln)lmvggé\a;ai/
18 Noble gases / oyflw eury / s eumy
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The Lanthanides and Actinides, which form pa/rt» of Group 3 are
caIIeeLeﬁHents.

CST&HS) 3 T Y EIFHLOTSHS ‘@5@%« QTBSEGI® 10D
gy,ail_q.mm@asm/@g' S G LD EIF BT TIPS SLILIBLD.
Except 'group 18', all the elements pfeseptin each group hdve the
same number of electrons in‘'theipvalence shell and thus-have the
same valenge.

186ug) BTG MW Fai, mgjg)/Qg./T@@a;aﬂsﬁ 2_Girey 3 6siLoThi 55 o 6o
GClarafgiam 196, @55 TGO ool > 65 ‘9_/0(611 gﬁt_/gﬂsﬁa@ﬁ, PSS
@mm@g}@m{@ugj (HSH G LD.

For example, all the elements of groug 1 have one elegtron irl”
their valence shells . So, the valence g?all the afkali metalsAs ‘Y.

TOSHIFHSTL LT, O\STES) 1 2 airer geiibmiser Gleuaf DUDDEV

L' L G (1 eTevs L get L Hd_OGIpPBUlSTe, STy Gevrs:s
& 65f)LD 5155 &) 65T @@m@



As the elements present in a group hayetidenticalvalenceshel
electronic configurations?;they possess(similar/chemical/properties.
The physical properties of the elements in a group such as melting
point, boiling poin} and density vary gra?ﬂally.

355 051G Uil 2 arer g euflLomiFaT
DI, 55 @m@dusy&fq&@mn@@a;@ 2 40) uszs&rq(asﬁm/a"szﬂ,
2 B@ B, CETSIBe®a HDIL L5 YFwet Fyrs wIDILIGILO.

The atoms of the 'group 18" elements have stable electronic
configuration in their.valence shells and hence they are/unreactive

186ug] O\FT&S)S F 6 L0MBIFZ T, [569EVW TGS TGV L. TTGH JELOLIGHLI
Oeuaf&EgmL 1960 GILPM)(HLILIS T, allewesTuymT H6vTen Lo WL
LD M)(HF G L.
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s — BLOCK ELEMENTS s -@glrziﬁz gwﬂmmhﬁsdr

The elements in Groups 1 and“2 of the modern periodic table are
referred to as s-block elementsbecause they are grouped together.
pafer seflvoy L aamearullar Ll TESsarl wHmIW 2 )6d 2 airar
Falmisaer S-C\&TE&%) %6l hisar cyat GO L BF e,
TgOlaTeiled 9jeamar aINTE: QIBTGSHLILIL HaTaTs.

In the s-subshell of a s block eIery@nt, t)?rére are two typesofs

block elements can exist: ents with a@Single electron (1s
/(Z\S

and element§ with two electrons
R s CO1BTES) SRNBFBETS-2 AT THDHOL L SF @)7651(H)
auengswrest S ST g,azrﬂlysza;a? @@Wﬁ:f}{gjmm TGV L [T ITGOT
(Is) DY Q)ISH® 6TeVSLTTaISH6T (2 5) Gl mesiL S-C\BT&SS)

—_—
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&GOl LD MBI & 6T,



ALKALI METALS ALKALINE EARTH)METALS
&MY 2_GeLITSH MG 6T SO 2 GV MmIS 6T

S Block Elements

valence electron configuration is ns12 ,

2
Helium He
4,003
S . 5 s s T
A Bllcl| N|ol] F|nNe
6.941 10.811 12.011 14.007 IL 15.999 18.998 20.180
13 14. 15 16 17 18
Al Si P S Cl Ar
. . . N e 8 10 1 12 26.982 28.086 30.974 32.066 35.453 39.948
22_ 23 24 25 26 27 ZB_ 29 30 31 32 33 34 35 36
C Ti \% Cr || Mn || Fe || Co Ni Cu || Zn || Ga || Ge || As || Se Br Kr
39.098 40.078 44956 47.88 50.942 51.996 54,938 55,845 58.933 58.693 63.546 65.38 69.723 72631 74922 78.971 79.904 83.798
37 38 9 40 41 42 a3 44 45 46 a7 48 49 50 51 52 53 54
Rb |[ Sr Zr || Nb [[ Mo || Tc || Ru || Rh || Pd || Ag || Cd |l In || Sn || Sb || Te | Xe
85.468 87.62 .906 91.224 92.906 95.95 98.907 101.07 102.906 106.42 107.868 112.414 114818 118.711 121.760 1276 126.904 131.294
7-71 72 73 74 75 76 77 78 79 80 81 82 BZ‘ B84 85 86
Hf || Ta | W || Re-|| Os || Ir Pt || Au || Hg || TI || Pb || Bi || Po || At || Rn
178.49 180.948 183.85 186.207 190.23 192.22 195.08 196.967 200.59 204.383 207.2 208.980 [208.982] 209.987 222.018
, 89-103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Rf || Db ||'S Bh |[ Hs | Mt || Ds || Rg || Cn || Nh || FI || Mc |l Lv || Ts || O
223.020 [261) (262]) (266] [264) (269]) (278] (281) (280]) (285] (286]) (289] (289] [293) (294) (294]
= e = w o G = e & w o ) = 7 T
La || Ce ||*Pr || Nd |[Pm||Sm | Eu || Gd || Tb || Dy || Ho || Er || Tm || Yb || Lu
138.905 140.116 140.908 144.243 144913 150.36 151.964 157.25 158.925 162.500 164.930 167.259 168.934 173.055 174.967
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Alkali Ac || Th || Pa U Np || Pu ||Am || Cm || Bk || Cf || Es || Fm || Md || No || Lr
metals 227098 || 233058 || zar0s6 || 236020 || Zaross || asoes || esoer || zezovo || Zavoro || Gsioso || “Tzear || zerces ||““Feaa || 3eeor || “tes

Alkaline
earths






p-block elements: p-Gs15%) Faflwmisar

* The elements present in group 13 tyﬁ are called p block
elements .

* G159 I3 @5613}/6(\@166)[! 2 aTer SesflmEer p C\&TES

&G LDBIF G GTGOTLILI(B) LD

* Each group of p-block elements is recognized by-its first
element(

* p-Os1ef) gallwnseia gealQanm TBTGS S PS50
saflwgGer cpevrd oy mIBsNEELILG DD



Group 13 is called Boron Famijly,
1S 13CLrgmeT @& B LOLILD,

Group 14 is called Carbon Family,
CST&S) 14 HTHLIGT & HLOLILD,

Group 15 is called Nitrogen Faij{/\,
CBT&S) 15 0L T &BLOLILD

Group 16 is called Oxygen Fam}i@
C\BT&S) 16 95 e09&T & HLOLILD,

Group 17 is called Halogen or ﬂ@rine Family,
C31&%) 17 anrGevreyer 90 coLiGarmifleT & ®LOLILD

Group 18 is called Noble Gas Family or Neon Family
18 OBT&S) BS AMTUSESFHGT &HLOLILD VG b WTeST &HLOLILD



[P - BLOCK ELEMENTS]|
Groups > 14 15 16 17

o0
-
o ©
R
18 ' I
Al sl . cl Ar %S
31 | 32 §§ 35 KK
Ga Ge %A Br kr | T o
o 00
49 50 51 53 54 103
In sn Sb I Xe | 5 ©
. o
81 82 83 85 86 v
Ti Pb Bi At Rn
N—

i I

Metals Metalloids Non-Metals



d block elements: d-G\s15%) g aflwmigsaer

The d-block elements are found in groups 3,4, 5,6, 7,8, 9, 10,
11, an f the periodic table. -

* d-G\&T& S %6l EIFHGT baT6sT & 65f)LD {L" L 616w G5oTul)GoT

* 3,4,56,7,8 910,11 nggmb@@w OFY IR

& TGSOTLI LI () F) GOT D GoT;

 d-block elements arealso known as the transition elements.
-

* @5 0515 SaflwmsHar BT Q)L ke 6flLomISHaT TN LD

3| 1P & FH TG TLD



d- Block Elements
2 I'E iR R 27 29 30
ol [ Ve el lofi]o]n
5 45 15 4/ 4%
LHHHIHEEHAHHA
/e AN L Iangy b !/ I
it b ralw bae los | i | r
105 L1665 | 107 112
64 he | | oufe [ ]| oo

Posctpwan  Sestgeen  Fumetm  Sevess Gesses  Gessears  Twleen Wamas  Bues Thiem Vet Ldeeen

100 101 102 103

92 93 94 95 9% 98
U Np Pu AmCm Bk fEsFdeNoLr
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f block elements: £Gsr&%) 5afomisar

f block elements are found outside at the bottom of the
periodic table._ -
* f-GCs15% seaflwmsiser paleT sefliwoyL” L aienenruller %GLp

O eual Gw &TesTLILIBH)F) GBI Go.

* The name f- blocks because the last electron enters into the f-

orbital of th@ti,mate shet. o

* FSALF) TS L JT6HT a;sm_Qa;@ PB®S W 2 GTATTHME lDLLg@GU

g)jmépﬁ)lgﬁw @mg_ m, f- @gn’@ gszrﬂw/ma;m GTGI]
@[mya;@m@g)lrw

* Fblock elements are divided into two series, namely
lanthanides and actinides.
f-0\513%) & 65Ni0EIS 6T UTHESET(HH AT LOHMILD iJ519 6 68T(H)FaT

oTar @) uet(® C\STL_fFHarTs LSS LILIL BeTaTest.



The two series of inner transition elements that are 4f and 5f
series are known as lanthanides and actinides respectively.

4f wpmib 5f G\FmL_FeHaNed 2 aTar 2 67T (F)ewL_1h696v & 6whLomI%H e aT
2 aTaTL_ &S Qe (® C\STL jHamar (pennGu cUTE S5 e (b % ar
IDDMIID Y519 GHGT(BFGT TG JGLpS 5 LILI(H S ST GT.

The lanthanides are generally considered to be elements with
atomic numbers 58-71 (lanthanum to lutetium).

VTHS®THHGT OLITHIITS D) cTesTHGT 58-71 (VTHSGTLD (P60
Ve uid aIeng) O\ TesIL . &6olLOEBISTTEHS & (15 LiLI([H)F) 6T Gl

The actinides are generally considered to be elements with
atomic numbers 89-103 (actinium to lawrencium).
3519 TR ST GCILITHIOITE e 6TessTdaT 89-103 (4519 eofluLd
(LPS6V TITGRTFIWLD 616 []) O\ TESTL & 6L BISHGTTHS

& (1h S L1LI(5) F) G311 Gl



P14 Group 15 Group 16 Group 17
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Group 1 6 { Group 18
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Periodic properties gjauigsen LiasrLsar

* Atomic radius is the distance from the nucleus of an atom to

— —_—

the outermost orbital of-@ectro’n_s:.

* ST YLD CTRTLIS R I SPIGT 2.5 16) G L5 @) v evor s S Gt
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* |t's a measure of the size of an atom.
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IONIC RADIUS ojweafl op716

* lons are formed when an atom loses or gains electrons.
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e When an atom loses an electron it forms a cation and when it
gains an electron it becomes an anion.
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What is an ion?

An ion is an atom or molecule
that has a net electrical charge.

No of protons % = No of electronsa (Neutral Atom)

No of protons &2 No of electrons @ (lon)




Sodium atom 2,8,1 Sodium ion (2,8)*
Na Na*t

+ NOOFPROTONS (+) =11 + NO OF PROTONS (+)=11

Q NO OF ELECTRONS( - ) = 11 Q NO OF ELECTRONS( - ) = 10

Net Charge =0 Net Charge = +1




Ch'°’(":':e atom 2*8'7 Chloride ion (2.8,8)*
cr-

£ NOOFPROTONS (+) =17 + NO OF PROTONS (+)=17

° NO OF ELECTRONS( - ) = 17 ° NO OF ELECTRONS( - ) = 18

Net Charge =0 Net Charge




* The lonic radius can be described as the distance between the
nucleus of an ion and the outermost shell of the ion.
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lonic Radius
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lonization energy oywesflwirs @9 mHmed

* The amount of energy required to liberate the most loosely
bound electrons from the outermost shell of an |solated
gaseous atom n of an element is called ionization energy
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lonization Energy
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