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According to Max Planck's quantumn theovy of wadia¥ion, some phenomena \ike Photo electvic
e Hreck hﬁdﬂuﬂg wIid) ond black vom& vadiation ﬁ%ﬁn@.@ﬂ»\oc can be explavred o
the basis of parkicle matuve of |ight-

vnno.qorjm ‘o Maxwell's theoty of ~vadiation  oOthes phenoc mena ke, diffraction ﬁ%w\
intex fervence ﬁmﬁ.m,ﬂﬂ‘mﬂv ona voﬁimomg ﬁa&dﬂC Con be @%_Ejmm cn +the basis ofF
wave Matuwve of light-

Thas e Ccan mnm. :.&T;. behave hotlh as _.E«En_m and @S a Wave,

In 1924 o French vfmwmnmuﬁ Lomius de m&om:o extended +the Tideal of dual chavactex
ot r.m1¢ te ™attes particle and mﬁmmmmrnn, that ol mater partide in §o.¢...ojmm-u\
e~ , proton , neutven , atoms ox wnolecules et<) have a dual chavactey  (.e. @il Matter
basticles particles possess chavacterstics of both o wmaterial pavxticle amd o wawve.

The wove associated with matter pavticle s colled de .@,.,om:m wotter wave

The idea of de ,‘w«dmr.n s colled Dual Mature ofF Matter,
Pnnodm;m 1o  de Ryoglie om e behave both as Watesal particle omd as o wave.
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— According to de Broglic | the momentum of a moving electron ox porticle is inversely

psepostional to  its Ebcﬂﬂmﬁmﬁj

Plancks constant (& 626 107°% Ts)

| heve h =
A X —
P N = Wwavelength of wave
o¥ A= I_.ml ™M= Ynass of e-
V = Veloci of electyon
oY X = .....lT' Y P2V ,.lm.
™mv

Planck's censtant (h)

0¥ de m«oa._._m,m Eoﬁ_njmiphwv =
Momentamw of the e- (vov)

= _ : e
At o O ol € Uy031ie eguatn o

Pnno«%jm to PlancK , energy of photon s .@?&5 GM

E= bv ——QO QF.?Q&W equation)
Accevding  +o m_.ﬁwmm.,S.mjmJ.wd of photon is @.Eds __u,u\

E=wc" — @ (CEinstein equaticn)
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from eq. © amd @)

hv = mc?
oY T.Wn et ﬁ dumv.uw duh#mcmjnx
ow D - mc

>
i »= I.w.m. — ® C = <£Gn,_¢a of :m:«

If eq @ is opplied to & yoVing e of wmass ™ amd 4&001.@ Vv Yhen
the obove eq. wyeduces 1o

= B
el — (D

eq. ® is de @do@:m mﬁﬂpig wach d.:.smm the value of Eéfﬂ5m+$ of a
304.3@ e~ n eyms of ts mass amd <m.on,.£
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Proglie cquathoni

— de Bvwoglie equation is opplicable only for small

electsons
vﬁdﬁ,n,mmu )

“”_.,.;.._m nWiaveenatn (| = oy am \ ast |. -
mass of stove — L x 1073 Kg o¥ Lgm

Veloc 7& = Lwm/sec

I G-626 X |67
A= v T e
LIxie72) CH)
A= Gr62e x1673

Value of wavelength s Mot n Yamge
of m..mandgo;&ﬁmmn Yodfoti o

Pavticle (Wicroscopic particles) like

" Psoten ; Neutrons et<- and has o .m..”@j... hJ.nQ,.Jﬁ. o FQ,ﬁmh ﬂuDdLﬂ,ﬁfm 5 ﬁ..«gﬂdOMﬁDT._ﬁ

(& WA ” N = | e ~ vy O _.. - _..‘...__ Ll AT u_ 1¢ _. o
= )

Wass of e~ in H-atom = 908 x \0=! Ky
/:w_oﬂwm_ - 2.18 X Job m|s

N=n_ _ mu.mwmx,ob+
™V (9008 x10?) (-8 xl109)

A= 0-3323 x |62 yn

volue of CUDSw_mj@i‘.. s  whthin Hae Torige
of mF&ongfan ~vadiation
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_._ 1SENInew _\..“ S LAY CerY tTu _...u_, _.\_ [ € Ny

- Rohy¥'s ¢5moum considesed e as waterial pavtidde . so position and wmomentum of wm
e~ can be detexrnined (with great anc«n.jnm.

- de waom:m considered e~ as wave. So

it is ot possible o  wmeasure m._:g:inﬁsmocm_u.
'te exoet positiom  awnd CN,on.:Dm_ at

a @?ﬁj Hme . IDecause o Wwave is nxﬁmjm_mjm
?docmfor.._n cx dm&._aj of space.

- Thus if we weasuse exack position of am e~ the exact weasusment ofF it

{m,on...r\@ becomes wurncextadn awnd vice — versa.

= In 192F Weymer Iw.,m_mj_cmx& explained albout the £5nm«_n35¢&.§ simultaneous weasurment
of posthon amd ™Momomenktum of am e= |n his Painciple. This pxinciple (s Known
as Imﬂm.mium&m uncextainty Prindple.

. ?an%j& to this ?n._sn,,?m,._... It s impossible to weasuwe m.,éc_¢psmocm_,m the

exact position and exact cmﬂon.?a (o¥ womentum) of sub atomic pasticles [ike

electson cunmad  WNeutvom



\
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lathematcal eXPYess) an -y

— Accoy m.:)_m to Iwmmmjﬁmqm. the ~welationship b/w ¢5nm4¢on.3¢_m v neasurment ofF posi¥iom

— The ~elakion given oabove

S

and Cjﬁmalnn.uza i Wneasusewment s} ynomenturn of Ssub—atemic particles like e- amd
Neutyon 15

h heve 4% = Uncestaanty in easugement of- position
A®. Ap 2 — o (1)

e Lp = c.jnmawopiu in Measuremnent of nomeptum

h = Plarxk's constant ﬁm.mmmx o4 Js)
.j
>4 OLh |I.A..u.v

Reduced Planck's ceomstant ﬁ.ﬁ uway

is called rrjnm.«.mnr..q.»-m ~velation.

Fyom 1the eq. @ ,W is evident that {4k is small (measuwd accurately) +hen

ap wll e lavge ( weasuved less accuvately) amd vice versa.

In Other wowds, cevtawin dekermination of one necrnﬁmmm intvoduces Qﬁnmdgjw.d.
'n detesMinotion of other j\;njpﬂ._m.d.

1F position of paxticle s ‘Wmeasuwed
AP = h oY AP = M\Nﬂ (o 4 AQAp = o0 (.e. ex¥o¥ W detey inabon of
4K * D 4 wWemMe ntum,

ancdﬁmﬂ,m then N should be Zevo ond hence
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- If w s the mass of +the pavticle and OV Is the Cﬁnmq.nnbjdm in the vneasurvement of

its veloc n.d +hen

AP = . AN

- 0N vcf&zm value of Ap n eq,- O

D%.é.bcwlrl
2N

h
0¥ | DBV 2 —®
470

- LIM1ILTA _.u;_ oNs o3 Hei1senbess UnNcerytalnt O ¢ P ™e
g . — - ICCH LIV A PN

- The Unce «Umbj.n.m pP¥inciple Ve  opplicoble Oﬁfm for swall pasticles ﬁémﬁ;ﬁo scopic 101._..“_&6
like e~ ,pneutrens etc oamd has ro mﬂdsm.mn.bjnm Lov ,.D.am,m pavticles QSaqu SCopicC
ﬁDaﬁ.n,mhb.

— Proof:- i+ we colcuwlate av fox ?:,mh og«ﬁn_mmsa__qu,Sm eq.@), Yoen value o Ay s

Syall &nd hence is 5@&:&.&.& o 4the wsual Cﬁ_on__mm of boM . The value of Ay -
is quile ,qum end hence ém?ﬁ._smﬂ:,. )
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Atomic 0O¥bitals =2

The +hyee dimentional A.mmﬂoj o  Space hfm. volume) wound +he vucleus ofF an atom
(Wheve ﬁd‘o,.unlo.::.m

Olﬁ Tj&m_‘qm 2= r\dbfﬁ\fjm O ﬂ.md..ﬂol.—j mjmd.@# ._..mw ijﬁrln..pgcg mwO\wm o\uu
15 Cealled atomc ovbiktal.

oRr
An otomic ovkital TwTepwesents the

cpace wound the mucleus

N an otrom
whese the e~

Constant ‘wotion.

sperds most of its  time while

OR

. —
p—

The thin , s bell -like, ,«.mm\.oﬁ v Spoace

suwounding < the vacleus Loy
ﬂdoruad\:ﬁ.m has a Sﬂmf value s

KnpownN as

which e—
atemmic orbited.
aynn argmic

oxbi\tal 1s O,c.,.pm_m +he Same.
The e— 15 {vee tv Found

Qsdﬁfﬁn in the atomic

ovbital at any given tiwe.

rm..a vepwesention of ﬁqodo.c,.,f& o¥ .P.ﬁn::.“\
am e~ in As ovbitel of hydvogem

atem



(i) As postulated by Bohr, an orbit

is a definite circular path at a definite

' distance from the nucleus in which
the electron revolves round the
nucleus. Orbits are numbered as 1, 2,
| 3 4... from the nucleus and are
designated by the capital letters K, L,

(f) As postulated by wave nature
of an electron, an orbital is defined as
a three-dimensional region or space |
around the nucleus within which the |
probability of finding an electron with |
a certain energy is maximum.

(i) An orbit indicates an exact
position or location of an electron in
| an atom. For example, according to
' Bohr's theory, an electron of hydrogen
'is found at a distance of 0.53A from
wthe nucleus.

(i1) An orbital does not specify the |
definite or exact position of an electron
in an atom, since the electron, due to
its wave-nature, can not be found at a
fixed distance from the nucleus.

| (ii) There is a certainty about the
movement of an electron in an orbit.

(#12) Due to uncertainty principle,
there is no certainty about the
movement of an electron in an orbital.

(fv) It represents the planar
motion of the electron.

(iv) It represents the three-
dimensional motion of the electron
round the nucleus.

(v) The maximum number of
electrons in an orbit is equal to 2n®
where n is the number of the orbit.

(v) An orbital cannot accommodate
more than two electrons. These two
electrons must have opposite spins.

(vi) Orbits are circular in shape.

(vi) Orbitals have different
shapes, e.g., s-orbital is spherically
symmetrical, p orbitals are dumb-bell
shaped etc.
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— The wodel
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chvodinger's Wave e4uatTio

'O L v \J _S .CL

which wvefevred e~ as paxticle

ond wWave Iis called wave mechanical
yodel of the atem.

In 1926, oy Austyviam nsam.ﬁ,_,mﬁ. , E¥win mnyﬁo%:maﬂh developed a wave mechanical

mddel of the atem . In his model he mC@@mu*ﬂb +han an ateom centainsS
_uom.,iém.ﬂ ﬂfn&@m& wicleus

ond nmucleus s surmumded _om m_ao,ﬁma‘:@
mwniajﬁ,& e~ wave Wwhich extends n Bohy's civcwlax ovbits-

Thus 1his wodel descsibed the +thvee dimensional

oY

e /ras

wayve in —+he electne
field of o positively chavged vucleus-

me«on_;mod psoposed that if e behaves as waove, +hen it should OJmm +he

samne equatien oF wotien Folowed _um Known wauves-

on the basis oF this jdea

b

he dex¥ived o equation which descmibes the wave

mokion oF am  electrom o.rajm amy of Lthvee oxis Viz. %, 4 amd z. This eyg.
15 colled mﬁf«omﬂ:m@« ave equation.

Sch Y odn anm,., wave egqua BHun

s o diffevential eq, - of secomnd ovder.
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- mnfﬁu%:mm« wove equatien of

Q wave 5305,‘&

|7¢m

Tn.ll ﬁ-ml(._u V=0

in one divechion (x) (one dimension)

=D

- mnf.«oa.vmmd Wove mi\ﬁni% oF o wave 30:..5@ n theee m..ﬁmnﬂgwﬁ%.&_&ﬁw 41 m ens; an)

herve .Wm\ .&s z =

Wy =

v

J* 42w d*W g R M

+

Ax? n—ap

+ +
dz* h:

ﬁmtcvrtno .I@

thvee space coowdinates

mass oF elecktron

Potentia| enetyy of e-

— Equatien @ Cam alse be Wwitten as

E= Total mjmﬁmm of electyron

&
h= Planck's constant ﬁm.mm\mx_o.m Js)

W = wave function

T Y+

gr°m

g (E-V)¥=0

. d* 4+ . d°
@ heve 7 = nva+m~_,r .,..H.r

Called laplacion operator
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fm&:#oy;d&« eqution can alse be (o¥itten as

HY = By - @

heve H = Hawmiltonian opevator
7 ]
e = b o ® Ly
A M
2
0¥ H= — P 92,y
2m
heve F = Reduced Planck's <onstant
h
=

28
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Ln Schyedingex!s (Wave equation the wave h...jmmaﬁhrt vepresents the amplitude

ot the wave. The wave HFunchion  w by itself  has vno ﬂj&mﬂ.nn._ m.mm.:m.rno,ﬁﬁm.

The vealue of @ oy +ve o% —ve.
— The squawe ofF wave function (w?) is used 4c Ling out the e- mmim,,«m Qround
nucleus 1N aum atem.

€~ oL e~ Pmﬁm?m oxounad MNucleus

-

— The ﬁﬁu,DPw:,..nJ of Pﬁn::m am e avound  Yhe mucleus s  called clectyron
vﬁaﬁ?a‘;ﬁm {undien (D)

D= AN dv. @ | —O

o D= Volume of sphevicall shell of waodius ¥ amd thickness dy X Y*
- Egq. O Shows that value of depends en .
Example 7 - LPox ls e— of H- a‘tsm

@ f v=0 +he D=0 ) iF ¥-0529A" (yodius of Bowy's Ryst ovbil)
Hhan  pwbobility of finding e Ts wa'imun (95
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Quantum Numb

— The +ewm quantum wnumkey 15 Uused to Vavious enevrgy levels availoble +or am

electson in atom.

~ The guanturn TNumbeys oxe used to ﬁgv_mmm._m define the electron M an atom.

(.e. position o¥ |ocation of e, Enevq 3 ot e . Dbmc_pq momentum of e= JivecrHion
ot epinN efc. Eoach quantum mo. veters +to o particulay chovacter of om e—

ln am atom.

The Schvodinger Wwave equatiemn foe  H- atemn which  explaan  the enevyy of e
in  H-atowm | comtoin thwee constants called  Pyincpal quantum Mnouwmber ngowrﬂcﬁsp_
qQuantur  number (L) wnd magnetc gquantum number (m) .

Fouxth quantum wuwmbex coalled SpPI  gquantum number (s) was m,,c.md _o,m\
Goud—smth omd Uhlenbeckk in 1925.

Py¥incipal guarntum Mumbexr (n):-

—_—

N  vepresents energy levels oy shell in  whiech e~ ~yevolves owvound nucleus v am
atsm



» anm._@kamg of shell
censist

Thas

v\ dekeymines

the

M value —

Y Voalue

mﬁﬂdaa

Named
of discvete spectral

grvouped into
- n volue dekexwmines location of

N Vvalue ~yepresents

sige of the
of am

2 ﬂpxam

..5F TP
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Volue of n ﬁE_To.m No.) =

@mm._.m._jo.foj of shells -

3 e
M N

(2nd (3xd (4t
shell) shell) Shell)

an  the boasis oF xldgm spectrwrn. %-,..Dm spectyum

o shell

LEYSR4 3 &%) -

eleckyon owhbit.
m,.smj o t

En = energy ot e— In Mth orbik
m = mass of e-

e = ﬁfaﬁmn of e-

™= Shell

= Plancit's

cons tunt

K-Sexies, | -sereis M-senes etc



= @.me

J vepresents

The volue

the volues

Learn Chemistry Online

the Moxivmun no. ofF

e~ In o shell
Wox. o« of e- in a sShell = 2n=
I .r 2X \* = A
L 2 2x2" = 8
M 3 2% 3* =18
N 4 w4 = 8L

g . = 2 ~s ~¢ 0 Ta B T | Yy
O oS |a Q \ 4 & BN 8 AT

| ) iU bex ) o7
L -

sub- shell of 4he shell

of L depends om volue sf N . For' a given value of M, L have
Hom O to On-L) (-e

L=0,1,2,3 .- (n-2Y(n-y)
Thus L have N values.
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— Diftevent Values of L -~veprvesent

lettes s

di ffesent sub Shells (which ave

g,p.a,4 ... . These lettess

stand fow Shavp, peincipal ditfuse
Which ave sSpectwyal tevyms uUsed <o descwike the sexies of line
spectsum.
Volue ofF L - O 1 2 B . g ate
Designations ot _.o ¢ P d A
Sub shell|

— The ovwdew of enevgies of sub shell s s<«pedlt
— The Sequence of .ﬁ:::& is s pedct

— L olse expladn obouwt shapes of sub shalls

L=0 = sSpherical shoype

L=1 = duomb- bell

L=2 — double duwb-bell

higher L volues hoave complex shape -

The number of e- o swh shel is g1ven _cm N@.p# £).

d mm_.mje.ﬁmm vd smell

and

Oh sevved

fund amental

N
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shell % &Y

2(2x0+1)

S O = 2
P 1 2 (2x144) = 6
d 2 2(2x24\) = 10
£ 3 2(2%3+1) = |4
- 4 value used to colculate mo of subshells Tn e given shel
chell 4 (eRem-1) Designation of subs
" \ 0 LS
L . o, 1 25
M 3 ©,1,2 35,3P 34
" " 01,23 45 ,4p,44,4(
— 0l values s a wneasuwe of ovbital Q.Bm_c,..pq momentum of e e~ . gso it is

olso colled ongular yomentum Quartum mMumbe¥  or o¥bitod quantum vio.

- Sub shel) _DDcﬁ.sm mA\CPb X Values have similar .mfo..ﬁ.n but +their Si3e [noreases
with ngyease n Value of 1

LS mnd 2S5 fhove Same $13@ bubt 25 s _.m,qmnﬁ W sie o3 compayre 6 LS.
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I,
adinetmc Q LAY TULYY N LLYYYOH i YT} .
| |

- ! \

— W vepresents the owbitals present js  sub- shell.

—~ Value of m depends on the value of |
e — L2 . 0, +X

? 4

™ Cam have

e O %L 23 T9 <4

2 / / o RS
— dotal no- of owbikad Q.v,a ™ ) s .w?_.ﬁ,? ru/m mPL.LwC

— Ditfesent volue of gives the +okal no- of srbitals

ax +otal mo. ofF diftfewent way s
+he .w/nmmmdn.m of %P?Nﬁmﬁ bﬂ_n_~

Value of AL Spb-shell Value of )
S nmufili . -
’ 0 —\,0, +1
0 d L=t ,0, TV ;¥e

3 b il -3~2 —,0,4\,42 %3

in

inte @ | values .,.,n_jm_‘__s.m

@ given sudo-shell

N which  sulk shew cam be D;ﬁ.gm@m in



—
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LN N

OEg ﬁ )
— Ihn 19325, Gioud smit

—————

ond UhlenbacK wcmmmmwmm that am e-
Oxound the mucleus |, olse <wotates

o% Spin  oabout its

tohile ﬁ)oc.:)m in an oxh t

owY) ax\s.

T o als
_\ . . __‘. N s g 4 |\ I N T
! fe " % g " il 'y
L 3 _4._. { ,_ ) ' 7 4 ( J &\
+m [ N \ - \\\ I —_ 2 , | /!..:r, — \\\ s
a ¥ afoﬁ?;. i.l...J.\\ m \ ,.)ﬂ. 1\\_\..
: Mgt / \ TSR I
u | " ’ . . 4
= ol _ V. - » l.P’ P
e 39&3&50 .Dn_m.l\,
lock wise gpin. of ¢ Ats clockwise spin g
mw—u—j Oﬂn e~ SN own Dun.wm @ﬂjgpfmm

The m?sj..?u of the e~
opposite Mognetic Helds .

in Clockk wise

S _ i

clockwise - .w T
Articlockwise 1

amd amb ¢clecle w)se

magne e mervent-

divections Pyoduces
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n Designation | m Unamn#m:o:_ No. of | sfor two | No. of | No. of or- | No. of or- No, of No. of
of sub-shell of orhital |electrons| electrons | sub- | bitals in a| bitals in a | electrons | electrons
(nd) (r2em) in each shells | sub-shell | main shell | in @ main | in a sub-
orbital in a = (2/1) = nt shell = 2r# | shell =
= 2 manin 2(241)
shell
= n
1 la 0 1s 21 | +12, -12 1 2¢0+41 =1| 12=1(ls) | 2x1%2=2 2x1 = 2
(Ist shell or (1s)
K-shell)
2 23 0 2s 2Th | +122, <122 2 2x0+1 = 1 =4 2x2¢ =8 | 2x1 =2
(2nd shell (2s, or
or L-shell) 2p)
2p -1 2. 2ThH | +12, <12 143 = 4(2s,
+1 2p, 2ATH | +12, =12 2p,, 2p,, 2p, 2x3 = 6
0 2p, 2TL) | #1722, -1/2 2x1+1 = 3
3s 0 3s 2(TLH | +1/2, -1/2 3 2x0+1 = 1 F¥=9 2x3* = 18 | 2x1 =2
3 3p -1 3p, 20TL) | +1/2, -1/2 | (3s, or
(3rd shell +1 3p, 2ATH | +1/2, -1/2 3p, 2x141 =3 | 14345 =9 2x3 = 6
or M-shell) 0 3p, 2070 | +12, =12 | 3d) (3s, 3p,, 3p,,
3d 0 3d,? ATL) | +1/2, -2 3p,, 3d?2,
+1 3d,. 2TL) | +1/2, -1/2 3d,, 3d,,
-1 3d,, 274 | +1/2, -1/2 2x2+1 =6 3d,2_2,
+2 3d.2_ 2 AT | +12, 172 .wk.a‘,v 2x5 = 10
, -2 3d,, 20T +1/2, -1/2 \ \ \



R

Example ;-
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Wyike the quantum  nuwmber  values fox  lost e- of

Na -
Na = 1s° 252 2pé 3s'

)J.Il.m..k\uruo YY) = 5y ...WH+.W|

Avrange the ovbitals with +he %o:oﬁ.f@ quamntum  wumbers T +he

?3393@
h._;w Mn= 3 J .\F
an) N3 L
oxbitals
Otvclew

oxder of ‘theiv mjmﬂmm-

=0 M= 0

’ S = ..T.W

1]
—
I
b
u
4
s

i
o
1
o
)]
we o

!
4+

ove @)3s () zp (W) 3ad v 4SS

3s < 3p < 4s < 34
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= RAaA . 2 A N va A Y e = &
.,_f....,... ay a AL _P._.,vn e JAV E T .,..L_.‘.(.ﬂ_..LHJ,r.

anag ‘vYobabyli _ﬁ._.._. distvibution cuy

— The solubion of mnraom..ﬁm_ma wave equation Fox H- atomn s

Y = r(y)- ®(e). d(¢)| — O

¥, & and $ - polay coowdinates

R(¥) = A Ffunction +hot depends on +he distance fyom Lhe qucleus - whnich
depends on  quantuwm Mo - T amd 4.

@O@vu A functien of B , Which depends on  the qUavtum No. d amd ™M

@Q& = A funcHon oF ¢, which depend s 0,3& o quantueyn No. M

~ Bq. @ "oy be wsithen as

V= ROy Ame[—@ " Ams = B0) , 2 (0)

eq, @ gplits (ave funcion into two ?ﬁ:lum .
0 mh,.\vi,_nrm vadial wave Fuwncton, which depends o quantum vo. N end L
@) Ay, the total ongulay wave funct N, LWohich depends on quantum Mo- wm ama 8
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~The vadial wave Hunckions Hor +the First three orbitoals N the émﬁmnj atomn ave -

mns= P- .P“D \3 =0 m — Ph'mrvw.\ﬂ Q‘N.ﬁ\\ﬁ.o 18 Ddfzuﬁ& p— @
po
N=2, 420, Mm=0 = [ v = uw\pﬁwlwu e -27/2a, 2s o¥bitadl l@
= J ’ - R = 205 a, Qe
| 2 4= zv/2a
n=2, 4=1,mM=0 R = uh g - .y ol 2p swbitad — &
2y¢ Qo ag
heve 2z = Muclear nre,qmm. e = base of matural _omni thms
TN
D,D = Bovhs Od.ru\_ﬁ. =

4nime?

hewe h= Planck!'s constamt Qm.nvm i =T

3s)
w1 = MToass ofe-

e ~ chovge of- o



functon  which

O &._cmu otom =

L
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be

constamts. so eq. @D ® gm@ Cay be

-
R = Ky © K. ol
R= K A ilN.IvalN«\no.u
2% Oo

R = K, e

- \MDD

-

Ps OUQ&:,.J of

e

-~

1 S 4K

of ~

symall

ot ¥ feem the Tucleus

¥ R,

volume

dv TMeary +the

volume s 4 7Y*

pont ot which

constamt and may be combined with other
m‘,ﬁd_d_.‘.ﬁ_nn___ as
- 32
3 W_.m. nc h I.Ilu 15 -orhital
Ao
_ m..wl m,mlv&r 25 - orbital
- _A.Nm - nﬁm. Ap
3]
3 o ANV 5 2p ovbital
. —AMW ﬂgﬂ Qo (4 P8

- The yadial function R has vo physical significanse, but R® gives the probabiliby
of .Tj_,&gm_ the €~ Iin small

™Measuved .
For a m..ﬁmj value

R s

‘s called ~vodial distribution
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— A Radical| Ia.ﬁwﬁ.igf,\milj\.m_.»bhig m._.smm +the v%oﬁ.nio,,r.fm of .D.ﬁm:\._@ e~ uat o m_.<,m5

distance from ¥he mucleus  vegavdless of the dizection.

— Gvoph of the wodial distwbubion function Aor hydvogen

plotted P@o..,ﬁm_n ¥ ave shown in .F@c,.?u. 5

e a0
- ——— - =

¥
| DI |

— These m,.urm&gm show that ﬂ.dofuﬂ.rm,zww Is Zewo at the

e T—

25

Mucleus (v=o)

— By o¥omining the plots for 1s,25 omd 35 that —he
most probable distamce Incveases as +the P¥NCped
quantum MNumber (M) incveases-

- By na,_jﬂbiz.am e ploxs v 25 and 2p  ex 35, 3P
omd 24 it com be Seen that Wost pypboble Fadius
decveases .m.:mrim as the azimubthal gquantum wnumber(t) o

an"}

Zp

drr2 RI

=

ol

PO O N W D LW
™. T

e
"o
o

-
o
1

b

on

T
—— =

Ip

o

incvenses - .
— All s - oxbitals except 1S have shell (ike sthucture | .._ *

sather \ike oNnionN o% halstorne . m.._,3.,.51m oll but +4he
Finst p ovbital (2p) and the Hrst d erbitmd (34) hove shel ;
- fodial 4 WA.”.#.J.CJCT..QS CuTve

like stouctuve
iy H- atism

-
5 o

o
o

i

|

i 3d
1.1

e

& 10

e
ch
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— The sSphervical sSuvrface wheve 4he ﬂ,ﬂodﬁ.\[:,ﬁa ot .T..Jﬁ:.b& e= is ZewD 1S called

o) (b) G @) @)

Radial moae -

Pigi-  cvoss section of ovbitels @ 1s (o yadiol modes) () 2% (one vodial modes)
ﬁn.v H___m ﬁgﬁv J\&TH.. jOn—Qmu Dm.v MT mjﬁv }«br.n_..Q\f jQLm..wv «€) m;u hgﬁ Jﬂ..nrm_n_..ur_. ﬁommmb

— Number oFf yadial modes:-
for N5 ovbitels 3 M-L

for mp owbitels 5 m-2
fsr ™Md  orbitds=>  N-3
Fox N+  ovbitals . MN—4
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~ The ijc;n.q
of the distance Frem mucleus(¥).
— Thus A* is +the

Qﬁm divecHon mucleus o ..S.T,D?N_.

The oxbita)

wove Hdunction A depends

is nowmally  wepresented

by

Ch

probakility ot finding em e~ ai

sphevical surtace

G«im en the divection and is independent

o given divectien 8,0 at

ith the nucleus

at &5 centex. The surtace is called WDC.ﬁlDd,@ surface oF Yhe ovhite| arnd

vepracent high (se-avw) Frobabiliyy ofgL@ding -

zevo 15 cColled ijc,_nﬂ MNode 6Y

— The plane at Pﬁmc:fﬁ,.
nodal plane. e- u_m:m_._r.d s
— No . of Qﬁmc(.b% node in

MNuwmMmbey ﬁ....u
S hbnn& has To 95&&9« yode

p (L=1) has 1 Pjacrpn« Tode
d (L=2) has 2 Djmc,r;. Nodes
£ (r=3) has 3 angular  nodes

ZzeYye at

ony oxbital

T e

.& A

©

-

wave Funcsen s

amn mr&.nﬂ Yade

-

'S

L/

Anqular wave 4
\J

1S

TSY

H

equal to

LV
ﬁ.._L_._..,nn

atwum

T on

azimuthad quantum

1)3@?_94 wave functi on depends
cp o¥bital omd gvrentabiom

S oxbital @* = ﬁ—\_h‘ Ev..\ﬂ
P, ovbitel [©4 = (s)an) " cos @
dz+ owbitel @+u hm__anv.?mwno%m....v




S

— Yor Uuﬁnw._:m ke signs must overlap.

- The ﬂd._uwuhr.u.d._wm_ of .ﬂ_,jm':q& an e- m_.ﬂgrr_wﬂjmoc.mﬂm at o

— A Pull vepresenmtion of @«orﬁd:_«m of- h_ﬁ?sm on e~

Y but o\ﬂ,m S,dc.dna past of the Wwave Hunction.

These polae %9&«&3 axe
ove¥loyp of ovbitals %ﬁ?m

w_@j + amnd — aﬁm_ij@ 0 .md.«jgm.r& o wave ..ﬂ._ﬁnd,.o..b
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The Gjmig« wove tund- A ave plotted as polar o__.c.a,qg.:m
In bmc:%..@

These polax m_,pm_qpqs do not wepresent total wave function

Pogga.ﬁ_m used to illusbrate
505&45% betiveen axoms-

distance ¥ amd n & &.ij direction 6\& is

15

2

€40

4

= R (v)- K (6,9

&_Rﬁ ra 3d d

.9@4§w as

Show™

"

G- ©

%_ % w.

:L.:_ 5
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Fig (&) :- Totael wave Fanc ¥ion (ovbitals)

o H- atom
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" | - S
> Shapes 01 Oroitals &

5- oOvbital is Spherical n shopPe and hence e- &msm.__nm_ is ot concentrated Q_oﬁm any
pasticular divection, _

Fos s—ovbital A=0 omd hence =0
As the value of pyincipal quantum vo.(n) increases the

gige of ©-owbital s increases. For exwmple 25 oxbital
\S lovges thon 1s oovbikal.

pj e mj = e oqfﬂ TPﬁ ;.,w h,n-d.;ﬁd- .‘..Fr..unrm .ﬂ.u..nuug .ﬁufm. gﬁﬁ—m; o

omd has maﬁawn,ﬁ enexgy thomn in 1S &xhaital-

bvder of enevgy is  1s<e2scss

The Sthevical shell blw 45 omd 25 ovbitals (ohere ﬁu,ﬂod?_o:_.mm.
ot {finding e"is 2em, called modal pleme or vodal suvface.
No- of vodal suvtace v s ovbitml = M-L

exomple fos s = (C1-1) = o
A*.IC.N\ ¢S = hNI_v = .—.

J-.J.u i- medal| surface
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& D _f__.rr. P

— Fow ﬁ1Dd_ﬂ_..;.?_ , L=l omd ™= -

/

o,+1

- Thxee Values of wm

show that p-ovbitals have —three oxvientokions (.e. thevre are

thvee p- orbitels | Px, Py amd P, . hx.m__u vtepvesent Coovdinate axes).

— Tn the abserxe of gﬁﬂ_jmﬁn field +these +three ewhitols ave equavalent n enevgy

and ove Called three - fold Lmﬁmﬁmh.ﬂ#m o .ﬁ.q:u_m L.nl@ﬂjmd.n,ﬁ.

— TIn the presence of gnrm_ﬁmﬂn Lield 4he enevgies o} Athese ovbi bals ...IIFQ.E&#
ond depends oM §p.m\sm$n quantunm nuwhex:

— The p-o6vbitals awe dumb-bell Shoye.

~ Thvee p- Ovbitols awve pespendiculax to each other.

_ Tee +wo lobes of dumb-bell of p-ovbital Is
pexpendicular to ﬁo_gmvoﬁmm:m axis-

Contaans the vudeus ama

such plame s <alled Modal pleme.
These is 10 ﬁ.ﬁofpraﬁ.nm of .Tﬂnf.:m the e- nruljmi..&. on this ﬁfs...m (.e such
plone bhas Zevo €° amam,,ﬂm.

— FEoacdh p-ovbitel has one Todol plame .



Learn Chemistry Online

,ﬁ\\l nodal EEPP

-V

h& Three p- srbitals

— These orbitels stavted wikth 3¥d Wain enevgy level (n=3, M- shell).

— k=2 amd ™M= -2,-1,0, +t,+2.

/
— Volues ofF M  show that A orbitals have e owmentations. (-e- Haeve axe
\?4,& O.a.rumw.hLm == nwxd & m.d.u. LKN... Lipluﬂ 2 mNM.
— In “+the obsence of éDmﬂmin .ﬂﬁﬁ,m\;lfmmm LFve G.«U,..wb._mv hove game ﬂgmﬁm&.
omd ove cCalled Fve fard degenerade.

r

— d-oxbital gcentan double dumb-bell
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-~ 4 -orbiteds  ave divided into +wo sets -

Fu set (Tyip i degeneyate ) ) e S ;_”, - 4_ _

= dxy, dyz . axz — dxiy*,dz?

— lobes _m_,_sm blw the —  lobes ,d.,jm nLoSm e
oxes axes

— Oxval seY

— mon-oxial set

.ﬂ‘_a&\. - & O.n!fb. rwrul— o
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h,.._.c,_ql_f,,., W Principle 12
— The h_._:.:,m of electrons into ovbitels of ditlerent oxbitals of diffevent atormns 4akes
ploce accowding to the Aufbau principle which is based on  the .ﬂo_nocu._sm PANCIples
@ Pauli's Excusien pwincple

@ Hunads wuwle of woximum Jﬁc..fia_..niuu\

@ Relative energies of the o3vbitadls o¥ M+l Rule.

' LT

— The (woxd " Avfbau" vy  Geymon means

— The EE:& W oF owbital means the ﬁ_.:r& up of electrons Tn ovbitals.

- ?nﬁv&mm?m to oufbau principle | clectrons st occapd  the |owest eneTgy-
o¥bitads amd then entexr jpto Zmrm« enevyyd oxhitals.

foc,..»—«.r._:m U-p ¥

) Pouli's Exclusion prvinaple 32

— This pyinGple was given 54 Zo_mmesm Pauli ‘»n 1925

= ynnaanju to  Ahis prindiple | theye ave some Yestwclions on the assignment of

the volues of quantum nuwmbers of e~ in some orortal of an atem amd
hence the mome exclusion prxinciple.
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— This preinciple states that, " it fs jmpossible for two electyons In « qiven  atom

+to bhave all the Jour quant UM NuMbers identicel .”

— In othex wovds, im an atem *tTwe e~ con bhave Maximum thvee guantumw
aum bers (0,4, M) same amad fourth (s) Will mmfﬁ.}mf be 50<.§m o difevrent value.
Thus 1+ 8= +% fox one clectwon, 5 showld ‘e equal 1o =L for +the other
e=. (+e. the %wo e~ in the swme orbital showd have opposive cpin (V).

—Examople i- 1s owbital

n=1 =0 mM=Q , o~ ...Tl—m..
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QXYY I T ._h L] K-

\tnN -
——

— On 4the basis of mognetic measurements which axe

electyonic D%Tm;ﬂnzaj of elements , Hung gave

Hund's ywle of woaximam gc‘riv:n?m.

—  PAccor %jm to

ann

helptul in &m*ndg,_:.,sm the
evopivical ¥ule Knowm as

aubshel| aces Yot +toke aufpﬁm untl each ox¥bi kal funwag @ﬂ 3@. the
mor one e~ eadn (e.

—  The mﬁ*mdwnm of e~

it s

m‘_am_ﬁm Dhnrr?ﬂm.
in orbitels

n 4this merner Minimises the

this wule, poiwing of electrens in +the ovbitels belonging to +the same

Yhat shell has

intexy —electyon

wepulsion el (e--e~ veplusion) amd hence wwo._a.:,.ru of hamrn«j incveases .

olso cCalled

Thus this ~ule 15
Example :-
p?
p3
P4

1%

\

c

c

1

1l

1

1L

X
p 4

vule of mipimum enevgy-
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(3) M+L Rule 2

— The =~weloative enesqy of diffevent ovbitals o +the sequence of l?__:ja e~ in

oxbitals cam olso be detexmined With help ofFf M+l Rule.

— RAcowding to this wvule, The o¥bital yoi:m lowest Value

of M+t bhas the \owest enetgy amad hence s filled up

First with electrons . when +wo ov  Mmove ovwbitals have
the samme value of M+l, the oOwvbitadl with |owex value

of M is lowet in energy ama hence is Hiled up
Licskt wikh eclectrons.

orbital = 1s [ 25 | 2p [3s |3p | 3d | 45 | 4P | 44 | 4f

Principel @- Mo -(n) | L 2 i 5 3 3 3 4 4 4 | 4

Azimuthal q- ne- (L) (@) 0 _ 4] | p | 0 | 2 |3

(n+1) | | 2| 3|3 |4 (5 ) 4|5 | € |7

— Relobive ovder of enevgy of diffevent gybitale or Sequence

of .r:.:.m ovbited 3 15 € 25 €L 2p< 35 LBPL A4 5<d L4PL 55 L4dL

SP< 65< 4f <54 & 6P 7S <5k < ed<Tp..._ Fig:- mnemﬁ“ ot b:,_:m
o<l 5.




— The distsibubion of e- in wvarxious shells , sub-shells and orbitals ofF am oatem

..l.nj....m.

— The electrwonic

called

\

Te R (=4

| [

 —

Aist¥ibuti on

its

S

COTrmguiy

Learn Chemistry Online

ation) 34 tNE

electson gf.@ﬁg. atien.

-,
oYryTm

A

>

faticn 2

she\ 15 called valence — shell ﬁ.uﬁfmcdo,maﬁ.

e Y

X ¢

E xample
Rules -re&u
Maxi TouYy

tati

on

_.;_

m.lw._q;_m: Tnum _.PF {—— — JJ_ ar | %

e

conti @C«,p.ﬁ on

lect yoNnic Conh auryatoT
b

]

of am atsem

"~

3

wwitten

W 50.0% a_mﬁﬁlﬂ%w

=N

- S _.‘_....Wu
i m=3 , L4=1 , k=2
il - n m cle CsoT 1€ Co __,-.__P_ Q U a __,rl_|q )|
5+ e \ Y S TM I\

K- shell o lst shell ﬁ?urv
L-SheW or 2nd Shell (n=2)
M - Shell &r 3vd shell (n=13)
N - Shell of 4th

e |
-

A

8
\&

shell (n+=4) = 32

\Wn terms oﬂ

15

of e— n Voarious sub-shells ama ovbitalds of the valence
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R Wwb- shell =

Volue of AL = O 1 > 3

sub shell = s P d £

™Mox- No-3f €~ = o ‘ o |4
iWFbau pxinciple
ali LA N P
s H Ly ¥ \ L X Yy ) 1 1 .p_ﬂu... L
3 1 -1 .. " = =1 e rhu Hr- + _ur _ .....__...IW _¢‘(N
(<4 "L e OoT 1 | 8 O \ # _ a _% 5

~ 8tability o¥xder oFf osbitals Ts

OQEEmhnmd_m flled 7 Half -filled > Hz‘..noq:?mwm_m Flled



o Ul
— ™

-
G Z

lo Ne

11 No
12 Bm
'3 A
\y S
s« P

is

15

15 pm_

15" 28°

1s" 28 ep

1’ 28" 2p”

15 28 ep
15?28 2p

\s” 25 2p°
16”28 2p"©
16”28 2p S
16”28 2p® 25"
1e” 26" 2p° 25"
15 28 2p® 25°

16”28  2p® 25"

L

ap 14

ap |1L]

_ér mAr .Hr_
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Ic S Hmr nmm Pﬁr ‘wm\P va iL | 1L 1L | 1L 1L ?__Q 1

17 €l 1s 28 2p” 25 =2p° | | ] 1L 1L |4

& A 1s’ 25 2p S5 3P m ,Ml_ winn| | SAETREL

I3 K 1ig’ 2g° Eun 25" 23p° 2d as |1 (S BT % 1 1L TRINETE ’ 7
20 Ca 15* 28" 2p =s® 2p° 3d” 4s* || (4| [w|n|n] || 1L jn | L[]
2] Sc 1s” 28 Pﬂn »s* ap 3d 45 W I AL L (1L 1L 1L (4L :.w A 1L
2 T; 16* 20 op” st =pf =d ast [t [M[ofar[i ] | ][4 ] [
23 v 1s® 2€ 2p 23 =2p° 3d” 4s® [t [l [0 wfofe] 1] T
@ s 1s os ﬁup 25" 3P wn_m as' |1 1L T:\: 1\ 1 TaENE"Y 180 11115 1

sc Mp is” 28 2p 25 aff 3d° 485 |1 ﬁ“ | v fa ] o]t [ ]a]s L

2¢ FRe 1 2¢ ap” 28" 2p ad” 4=* [t 14| Tr 1 :; L WLl Jade 4|1 1L
23 (o 16° 25 2p =s” 2¢° ad 4s [1t] [n] [wafa] [i] [wlwfa] [afult aTa] [n]
sx Wi A s ol wd st ad 45 In | [wfn|n] | w ] [afuluft 1] |0
@3 o1 2 2p =5 3p 3d 4s' [1t] [u] [w]a]e] [u wlwfn] [wfnfeTa]u] [41

30 2n 1s" 28 Pnr 25 ..wvr m.n_; as” |1L 1l L (1| v L MEMED 1L |11 |1 _: f (K
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L i et Rt et et Bt bt et Rl L ™)
QW N OWUL A WwWN|I— O

1s'
15
[He]2s'
[He]2s

[He]2s’2p’
[He]2s?2p?
[He]2s’2p?
[He]2s?2p*
[He]2s?2p’
[He]2s?2p°
[Ne]3s'

[Ne]3s?

[Ne]3s?3p'
[Ne]3s*3p?
[Ne]3s’3p’
[Ne]3s’3p*
[Ne]3s’3p°

[Ne]3s’3p®
[Ar]4s'
[Ar]4s?
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21
22
23

25
26
27
28

30
31

32
33
34
35
36
37
38
39
40

Y
Zr

[Ar]3d'4s?
[Ar]3d’4s’
[Ar]3d?*4s?
[Ar]3d°4s’

[Ar]3d*4s’

[Ar]3d°4s?
[Ar]3d’4s’
[Ar]3d®4s?

[Ar]3d"4s'
[Ar]3d'4s?

[Ar]3d'°4s%4p’
[Ar]3d"4s’4p’
[Ar]3d'°4s%4p?
[Ar]3d'°4s%4p?
[Ar]3d'°4s*4p®
[Ar]3d'°4s’4p®

[Kr]5s’
[Kr]5s?
[Kr]4d'ss’
[Kr]4d'5s’

xcep Hhons
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® 41 Nb  [Ki)4d*ss' 73 Ta_ [Xe]af“5d'6s’
® 42 Mo  [Krj4d’ss' 74 W [Xe)af+5dGs’
e 43 Tc  [Krad'se oY [Kv] A.mm wlumuw 75 Re [Xe]af"5des’
e 44 Ry [Kr4d’ss' 76 0s  [Xe]af*5d%6s’ )
e 45 Rh  [Krad*ss' 77 I [Xe]4f*Sd’6s’ ® EREPEIOTS
* 46 Pd_[Krjad® ® 78 Pt [Xe]4f*5d%s’
* 47 Ag  |Krl4d'5s e 79 Au  [Xe]af“5d'%s'
48 Cd  [Kr4d"ss’ BO Mg [Xe]afs5d"°6s’
49 I [Krl4d"Ss’5p' Bl Tl [Xe]4f*5d'°6s'6p'
50 Sn__ [Krj4d'5s’5p’ 82 Pb  [Xe]4f"5d"°6s’6p’
51_Sb__ [Krj4d"Ss*5p’ 83 Bi [Xe]af*5d"6s’6p’
52 Te  [Kr]4d'5s'5p* 84 Po [Xe]af5d"°6s'6p*
53 | [Kr]4d"'5s"5p® B85 At [Xel4f*5d"6s’6p®
53 Xe  [Krj4d"5s'5p® 86 Rn [Xe]4f“5d'"°6s'6p"
55 Cs _ [Xe]6s' 87 F  [Rnj7s’
56 Ba  [Xe]6s’ 88 Ra [Rn|7¢’
@ 57 la_ [Xe]5d'6s* ® 89 Ac [Rn|6d'7s
s 58 Ce [Xe]arsds’ ® 90 Th [Rn|6d"7<?
59 Pr_ [Xe]4P6s’ s 91 Pa [Rn|5fi6d'7s!

60 Nd [Xelaf*6s’
61 Pm [Xe]4F6s*
62 Sm  [Xe]4fi6s?
63 Eu  [XeldF6s’

# 64 Gd [Xe]d4F5d'6s’
65 Tb  [Xe]aP6s?
66 Dy [Xe]df%s’
67 Ho [Xe]4f'Bs’
68 Er  [Xxe]af“bs’
69 Tm [Xe]dfps’
70 Yb  [Xe]4fBs’
71 Ll [Xe]4f"5d'6s’
72 Hf  [Xe]df5d°6¢

* 92 U [Rn|5P6d'7s’
= 93 Np [Rn]5F6d'7s’
94 Pu  [Rn]5F7s!
a5 Am |Rn]5f7s
® 96 Cm [Rn|5F6d'7s’
97 Bx [Rn]5P7¢ o¥ [Rw) mﬂmmu__ qw,...

98 Cf  [Rn]5f%7¢’
99 Es  [Rn]5F'7¢’
100Fm__ [Rn]5F77s’
101 Md  [Rn]5F*7¢’
102No  [Rn]5F*7s’

* 103Lr  [Rn]5F'6d'7s?
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- 54 ) 11k .“,...H O COmulete __h.. K il e L oum A ha w 4| | = mw Sl h < hells = >

a) e R .l iy A, i

¥easons-:

F S H._ oty iwr_ distsibuts o ot -« _ ec ty

e > %
X=

. - -0 0 2 s~ P
=

— The ﬁ%ﬂ,mmm,m_ Filed and bhalf FHlled subshel have m_d.qugnnr_, distabutien of

of electysns (e +hese ave sgmmtrical amd  hence
m.ﬂzijmw..m_ ot m¢n_.k.1,_.,__..,m.
- Example: - p-Subshel) d- Subshell

aye Ynovre stmlble

Pl 1 ijqugnwﬁ.mp.» - Jess stable mL‘ 'BERERE Fﬁm& rometyical 2 less stable
3 = .

= 111 |1 ma?g&JnP* = Tere Stoble m_m. 1lalalala mdﬁ:«:ﬂbﬁi_ﬁnr_ - Tnove <toble
po [a]n]i] unsymmebdcal > (ess stoble NREMIMEEE ¢$um?§mﬁ1ni = \ess skoble

P L] 11 K mdﬁ:gmﬁig = Ynore stoble 1o

v 10| 1] 1)L mdgiﬁgﬁ&.& Tosve Stolblz
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= X Chon ...'.(_ e ...._ X _".'“ L - >
— The twe ov wWove electyons wWith the same spin  in  the n_.m.mnﬁm&ﬂwm 6xbitals
of a subshell +terd 4o mwnfpsmh thelr posibiom amd 4phe enevgy released due
‘o +this manDj@m is called exchonge enexqy -

No. of exchange ol exchamge enevyy o m_.d.rﬂ_ﬁ& of subshel|
— Half Hlled amd ﬁoﬂ.;,.__mrm__m. filled subshells hawve Yo 1No. ot mxnfﬂﬁmh. AS a
the manﬁ5@ﬁ enevgy s wmoXimum amd Sp is the m.¢e.“o.__.,¢&7
— Exawple;- 4t Do%mc,ﬂmmouu

3 excha ,_ﬂ_._&_m.. .ﬁ.& € 1 2 €xcha ..,_ﬂﬁ n_@» e” 2 L €xchan mu UQ‘ e
Totod mxn.jntjmh = 34+24)1= &
- d% conbiguroxion
\.blirf,,lf.f
\n\l\.l. f-“
1

v Y

11111

Y Y Y SN ——

L 101 [1]4 101 {1 ]1]1 1 {1 {1 1]

4 ..y_n_“._,_:,db b a e~ | 3 e ,\,..n_ﬂ__u;.,.um _m._ e” 2 9 p_yr_.r._.:._t,ﬂr@u ﬁ._m é-
tTotod e¥ehamge = 4+ 3424 =0

»

L)
i
o
n
E
) 4
I



ﬁciﬁ@ of K depends

— The exchange enevgy n texms of K cam be calcwated mm Lha ho:o&,_sm oermala —

- mxﬁ:dm,m .

M
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on the atem o Tem)
_ < N(nu-1)
Ex fpﬁm& enevgy IM = K
47 = [nfuu]r
Psx Clockewise e- N=5
tsx  omticlodkwise e = N= 4
N(N-) N (N e E.
— = T =z
wiwtl . e
R -
1o+ ¢
|6 < -

hese  N= 1o.of elecksons o
ﬂ_nv.d.nr:ﬂ_ mn:d
4° s [ulnlhi
for clockwise e~ N=6&
Lo anbiclckidise e= N =G
_ NOwN-D NCN-y)
- * 2
- 5(5-1) 5(5-1)
- -
> =
= \o + |0

20 K
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E xampl - LAY] 345 45!
Exwmple  Cx - LAY} 345 45
344 4s° 34~ 4
34 1Y 1919 234 111 111111
= ﬁjmmggm_&mﬁn‘_ - md.?jgmlﬁﬂ..ﬂog
N= 4 N= S5
N(N-1) ee. = N(NA)
e 2 = 2 %
_ 4 (4) = &(5-1)
- - >
= GKY

= 0 K
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- EdHective Nuclear chaoxge(z

Nucle ay (¢ |.|. X ﬁr_ e (z):=

— The n.TD_n@.m ?dmmmjw. on nucleus oF amn
due o presence of protons.

-

— Nucleax charge s equal to otowic mo. of an atom.

{ | -~ J rp— ey Y121 & o L1l -~ 5
Shieldina e¥réct Ov Scrveem) u.ﬁi Syrectsy
O) — 4

— The valence shell e~ experience |ess atxtraction from the
Nucleus due +to +the preserce ofF inner shell electyems .

This etfect (s called hfﬂm_m,_jﬁ ox m%ﬂ._sw effect

Effective Nucleary cho .w;\rir.uu; £4) 2

— Valence electrons expevience less ottvaction from mucleus (nucleus

m.im.n:jm eflect oF inner electvruns. This decreased Nnucleay Q:o?mh is

eflecthive uclear Ofndmm amd s vepresented wm Zegs
= Tk is given G& the Yelation -

hese Z = Muclear ﬂjc,d%h

Nﬁn.."N.lﬂl

o= m.nadmdx,j& coNstont

otom s called Mucleoax Dfnﬁ.lmh .t Ts

Chavge) due +o
Colle 4
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Imnqmma._s_@ copnstont 1s Tneasuye of mniwm,:.,@ efHHect o .me,n:Jm eHect-

— Effective muclear Dfnz_.mm 15 defined as the actual Muclear hTqum Z ™minus

the scrxeenny effect Coused G# the eclectsons (celled w5+ﬁcms‘5@ e-) \te between

nhucleus amd outer electsons.
|
JBQQE?am of Zeyy

— No. of ﬂswnaqms.%& e~ o« Magnitude of o

- | o = — - \ } — i é 2
Colcuiatgr) oy < ang ” eLs _P.@ Slatex S T._tﬂ_ "y

— Rules -

D Write down the comple electronic noﬁfmc,..oiqj of bthe element ana divide
the e- into the ho:oﬁ.s@ orbital g¥ oups mwbqwh.sm fromn inside of thwe atom.
(1s) 5 (25,2P); (3s,3p); (3d) ; (45,4P);(4<d); (af); (5s5,50); Cgs,&y) ekc,

@ Now &Selectk the clectvon for which Volue ofF o s to be calculoted. for thig

colculation | add up the centvibutions +to o Hor  other electrons Gccovding to
following  vwles
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Al e- in groups oulk side

(@)
“he =2 gelecked
9. Al e~ Wm,o.jm tv Same Jroup 0-35 ﬁo.uo for 1se7)
ofF selected e-
2 All e— n shell ._33&.:9*&& ins\de 685
& all e~ Fusther Tnside 1.00

Example :- Calculate the 7Z.;¢ expemenced _ux

the 45 e~

in potassium atom.
Electsonic cond. ofF K

K o= (A8%)-(25% 2p¢)  (@S* 37°) 5, (45') = tetal 4 shells

o= [(0-85 x wo-of e W 3wd shel) + ((1:00 X nNe-of e~ in inner shen )]
—= LO-gsx2)+ (1rooxio)]

g |G+ 8

INN_J—, = - o

= 19-16-38
Zef( = 22
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i ! 0k m — &0 g .||._ Lo | t oA .“ ¥
g-Block Elements p-Block Elements
1
| 1A nA | DA IVA VA VIA VIIA
Shielding Effect
T, or * Increases
Sereening Constant, o
{
Increases
Vo QoY C Fllecthve 'aLe eax B _;-:_“.M..m. ) ;|M_..,..u (> < __ ble
#-Block Elements p-Block Elements
1A ITA ITA IVA VA VIA VIIA
— Effective Nuclear Increases
Charge

Remains almost
the same
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filled befovxe 34 ovbitals :—

m%mﬁ enced Ywnoxe

\umgnv/ﬁmh_ UmTMuJN

veral in v Cabtien:.

The Succes\ve

Decyea se

from ettt to gt

A catiom

An avmiom

[

s

-~

\S

of +the

.N.myhh tham TN 34 .

34 e~ in +he conversion ofF 24 transitien

4ac e~ 15 less than one of the 24 e-

lonisotion potentied ofF oan  atem -

atemic

amaller

,Dﬁﬂhﬂ

‘H._T.._H

< #FeE < L.Prgw

cend Jemie vwadius ofF

than
+ham

in o pevioda -

\ts pavent atom.

\bs Pavent  atom:

S and ﬁn_o,onrn eleynents
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