Inorganic Chemistry 1
QUANTUM THEORY
QUANTUM NUMBERS

Principle Quantum Number, N: Orbital Shape / Azimuthal Quantum Number, | : Orbital-Orientation / Magnetic Quantum
Number, M, : Spin-Orientation Quantum Number, Mg

/. The J’cﬁrb’diycr equabm  has sofu Pons o/:? for J,',(c"%:(_ agw
Values. I other wevdls, the treray of an atorm is recHicted
to cestain  Values ( Z«mﬁzed)

2. The three dimensiomal /Ejim ih which an elechron cam be ﬁw(

within an atom is Knawn as an abrfal .

3. An wbit is hoo-dimensiomal (cincle o ellipse) - Hhe path where

ﬂu ekc?"a)q cirenlate around +he huc/eUJ'-
4. Tust as enb(jy is Juah;‘fzu(, ovbifals have .s,'pea‘%‘c :Aafe_r
and orientahons.

atom bas 3 antum number Fhat

5. Fach eleckon in an
and owbital/

deseribes a /qr)qu/qr u‘w , avbital/ .S‘ééy'—
orientalion - A fourfA antum hrumber (ith a Vqﬂe

0,(’ +), or "A Adescribes .?o/h ovienTahon .

Quantum B’/hcv'fa/ Quuantum number, W
i Azimathal Quanfan humber, £
berD

(ovbital-Shape Quanfum Au4m

A/« neh'e Quantumy, number, ml
Covbital- Orientation Buantum number D

Sf’" &"M/aﬁm &uﬂh%‘lﬁ n“né‘f/ m:

G) lorm c«,oq/ awmfum rumber, n
the enoray of an elechon -

—deﬁrmrm:’?
- N=/2 3 %, ---"
E, ). :
nes (&) 72 (8D, ok o et

faon covres,
A The most Sflqé/e eﬂeyj of an elec - /d?(;"‘md ‘./qﬁ)

osiAve infe
X N must be agr”. (7‘/!’—) B i, e
(/g n=/2,95-- accommodate a
_ 5 _ nof acceptable | maximym nember
ab. -8 , Pusga ~#e r
oy ’ 7 of an*elecons

D omie
ovéitals
h=| h=2
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X 7The principal ran/tlm Numbers  fells us -"fmeﬂfg @bouf the
Size of an atmic ovbital. That /s, The move entray the elechon
has, the more ;f is ?reqd out /n space .

% The 4('7 hor  he /”.h‘?a/ rq,,/m number , +he move Mﬁw
the elechen has and Fhe Jreaﬁr its average dhstance
_’4‘»’ the nucleus .

* As N increases, the erergy of Fhe elechon rhcreqses
as wel/ qno{ e c/ecM, on 4%/77: s ﬁr/éer qu
From  the nucleus and is nof as 74‘76{/7 boumd Fo it .

5 Azimuthal Quantum Number, 4

X The :Aa/oc of the ovbital is defermined 5 Hhe vale of A .
* The (/q/ae o/',( are [imited {7 the value of n

¥ The value of A can be zero or any /,o.:i#vz ilf/t(/ef'

Smaller Than N

}Q' /(:ol /I 2/ """
e // N= 2 ,( =0 A= // qnd ,(:2 (3 J“‘Ié‘//.f)
J' - » ’

If n=4 L=0, L=/ L=2,and L=3 (4&,&:&//;)

A value o / 2 3

subshetl s p A f
Hha subshell is 3s

/f n=3 L=0 :
h=3 L=2: Fhe Sub shell R 4
n=2 <L=/: Fhe Subshell 7S Jf

n @ @ ; 4
—L ey T

£ 2 o / o) / 2 A

1
3

'

Awve L /s as ,'z'/, 3} .31; 3d  4s 4;9 4d 4f

X The Aumber of ovbital ‘5/(! w/thin a /r,’nc,"'pq /
<rerg y leve/ czaa/.r n.
n=3 : 3p 3 3A (3 subshells)
h=q4 - 95,945,494, 4f (# Subshells )
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Ke View E xercises
Q, . Give +he Subshel/ o/e.r(i]hq)"m Sov an elechon with
7%¢ ra;,?‘um nw»éer.r

@) n=¢,4L=1 b n=q, =3 @ r=6:4=2

Ry Explain Fhe 74//:»0/(7 :
a) 2d is an Iincorrect Syébshel) /chnq#'m

6y h=3,; L=3 is incorrect For a Subshel] .
€) h=4, L= 4 is inCorect Sov a Subshel/ .

a() 3/ dloesno exist -

C) A/“]nd"c Qlan fum /anéor,/ M/C
X M, relafes o ifs ovienfahon .

£

x* mL Can be aty /’nﬂ(?rq/ Vo/le,/};c/qéy zero,
6&7‘0020-\ ,( qnd -l .
‘e my = Ay e #, O e -2

the orienfafons, ™My

A A values Aamits |
e of avéi/a_/s/an'enfa)‘}m: n

* The Fotal/ numb

2
a Shell e als N
Zo 3" a,«é,'/q/.r = 9014/%?/9

3. Nn=3 - there are
n=3 AL=0 M =° c‘/?iu/./) 1
+) Caxo)+l= -/
A=1 ml =
32
my = (2] /
Nl , (354;/-/:) Toia
L (2+1) = 9 evbifals
L= my=tr TEO"
X Foy each value my, =t/ 2
0/ l : m‘ =0 # - J
No.of wvbital =@A+1) my =~ (s{ra,f./;)
L=z hplre _a@aes \m=-2] \ouen)
(A obifa)) OF bt /2 o
/(——'_3 : Fofal 40 _ 2(3)+/ 2 7' =5
of arb; #al

(£ ovsital)
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SUMMARY
o n=1,2,3 - Ceororgy hret)

2. Within each n - there are N Subshells .
- déf(fjm/ed as ¢ (L=0),p U=1),d(L=2), £ (£=3)
3. Each subshells of S, p, 4, £ - there are number
o £ avbitals. ie ome S evéifal; three  p arbitals
Cpopy 2y fie d ebituls (dy dxz, bz > ey™)
¥ Total no.o/aréi/a/.r in Shell crm/r a?.

® Subshells are S, f, ‘(, //j -

CJqé/evt/S) dep j& #n - subleve! ("—“"‘"/’/‘67‘)

A=/ s an f— scbleve/ (f—,— Ibﬂbcl)bd/)
A=2 /¢ an d- Sub level (d: Aiffuse )

-

A=2 rs an f— cublevet ( 1(‘ = Mm"ﬁ‘a/)

S-subleve/ has one orbital S
P- Subleve] has three ovbital f /\07 and fz
A- sub leve/ has 74’4/: obifal 4"\] p ‘I)ﬂ— ’ ‘!yz y, 6{‘»?; and 42‘*

values

4- Each allowed com binabam o/ n, ya "ﬂd/hl
§O¢C/'74‘¢.r e of the arm’s oéitols.

&. nea, £=0, m =0 fov 28 ovbita/
n=3, L=/, , =t/ ‘-067 3/> wbital

o(—ﬂ‘t/ﬂ(
/ﬂ——\/_\ p 34 subleve/ has 5 orbitals : fw
# A0 = no- of €< e 1S myeea
in €ach v . 5 = ,
dnrd dxz dyz dy*> dx:j h=2 =2 07" = "
* n>= total no.of @0@@ 3 A=2 m=-1 5,,11,,//:
ovbrtal in each M . my h . fn -
N= — %=
*(—b(‘f/>: 7‘07“4/’)0. it Lz p
of ovbifals in each /3
Sk level (S',Io,d---
*frr each . Ne ‘P\\
Subleve/, X = ?'/,2—»-(0?-"/)
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