~Cenprer 2

——Avomic Strucrure:

VALUES *

¥ @/m for electron = 1-756D X 10" ¢/kq

-lo
¥y Chavge on electron = 1-6022 X p'7C oy H-BXIO e-5u

¥ Mass of electvon = q.\\x,o"5‘ kq

» Max. ©/m Roto of canol Rays = A-54 x10' C /kq

(:Jhen H, gas is vsed In dl'SChawrge 'fube)

+ Mass of proton = 16126 x 162" K9

¥ Mage of neutvon = 16149 x 10" kg

¥ Plancks Cconstant = 6-6262 * 10731 Ts

b § Qpeed of u‘ghé >C = 3x108m5"'

+ Vacuurm Permy tivity, &, = 8-85x 10 c? I va!
¥ Rydberg’s censtant, R = 1.091Y4 x 107 ™!

NT T Tyt i—7s7rarvm
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9. Q/m = E

49 E= hcev (2 : wave humber)_

—
T ————— e

5. mvyY = nh

Py

b. Y- n* (o.g;_q)f_);

*. Ewa

=132 - 3¢ k:r/mol

—_—

e ———

‘_ﬁ\
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—-; In dischavge tube , following expeviments weve
pgrfo*{med:
1. Discovery of Cathode Rays

2. Discovevy of Camal Rays
3. Propevh'es of cathode Rays and Canal RaYs

—

—

—

——

y Neutron 5 Discovered thvough Radioactvity

¥ Arrangement of fundoamental pmh‘des carme from

SPectral  gtudies

CATHQQE RPI‘LS

Name Cothode Rays -> Goldstein

Nare Electvons — Stoney

At 5000 - 40,000V Pe4atm No'Hq‘.ng happens

At 5000 — 40,000V P-0.lmmHq  Oniform Glow + Fluorescensce

At 5000 — 40,000V P:-0.0l mmHq Dark Space + Fluorescence

Uniform Glow > Due to extitation and de- excitation

Fluprescence > Due to iomzation

* (Cathode Rays ate piwoduced at-

High VoHage and Llow Pressure

- .. _ . S
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Ty The exact voltage ~equived for production of

‘_.-\\
—_—

depends _on _the length of dhe dupe

1 cathode  yays

and__the pre%ure' inside the fube.

~ PROPERTIES OF _CATHODE RANS
Propevties Discovered bﬂ EXP&[WLQW{:
: 7 Nega—h'\le\:l d\amd T Perine andl Electric Field.
J-T ThomsOn
2. Travels Straight Hittorf Shadow o Opaque obect
3. KE, P-E, Material Williom Cypolee u
e, o - ght Paddle lheel
4., Bend o = -
f o Thornson Magmnetic Freld
S. )
Thomson Simultanesus eleetic |
and  ma9gnetic field !
6. Chatqe of e- Milikan s
b Codhode Roge ove vegs——— =
N3 N nature ]
_ \
—— e b —
~ \ I
R 1
—
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% Chavge of e - 16xi5C

» Mags of e~ = q-\ )6 kg
——

— Miukan OTL Drop METHOD

gag is ionized by X-Rays gun

A

Ty In ol 4Y0P wethod ,

y Fov measu¥ing charge OF elecktron

y Two Chardbers :
Uppey chambey : — Filled wiith air

‘ _5 Pressure adjusted by Vacvum pump

+ Two electodes ottached with electricity to generate

electne field in  the Space  between the electvodes,

¥ A{:om‘lzer- - For creating fine spay of oL dvoplets

v Avc lamp > To  iluminate he Space betwean electrodes

¥ DTOP LQ(: FQ\\ Uﬁd@.f the 'p)fce OF SYQV ;tg

Vg & 'ﬂ'\3

, Pftev ionization  of air:
> The ay betwicen  eleckrodes  waS iomized by

X- Rags

- Droplet 30{; Chqvged

—— 1 M

Scanned by CamScanner



A

- Dvoplet rmoved upwavd agains t gvavifa-tiorwam

with velocity Vi

—
e

V., ¢ Ee - ™9 \—*‘—-
E: electiic field Stvength ==
e: Chavge of electvon
M- g
Ny Ee -~y
Fom 4nls  "e" i calculated to  be
1-60212 ¥ 10°11C

~Canalg ‘“RA—\,/“S‘“QR“POQTNL RA\/s

¥ Cationg
¥ PerOva+ed cathode used in expexi mendt
* Origin : Collision of cathode vlaqg asith  gag

* &m of canal Raye i
of cathode  ~ays,

Aways  less  than that

L ~r AT Al Aarml | A -
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"~ DISCOVERY OF /}wmo/\r =3
RADIO ACT VI

Radioactivity > - James Chadwick

| E of - Pa-lhc\es l/l [

AP L iy

Polanium Tar\cl?et . Detectoy

e = '008F amu

* H—ighesb Penebration powey

¥ Neuttons ave 1@y Hmes heaviey than electon

_ g
E/(ﬁb"r‘"\lf\r‘\lf“\l@ﬁﬁl N aValaa!
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—

A —
fpl—ANCK S (JDANTUM _[HEORY

——

¥ Radiation emifted ov absorbed by & body s i,

dis confinusus form.

¥ Enexgy Radiations =, Quanta

In case of Ught - pPhoton

¥ Each ~vadiotion i;s associated.. . with a spec'rﬁ'c

frequency , which jncreases with tempevature

__*E = hf

* Energy is quantized
E = mhf

N ave f\\umb% - Numbey O‘F waves pex unit L th
It s the Yecipyocal o wavql.a_nag\‘ s

E< heD

L A r— ~Aarmi A~
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T ¢ omite ov  chely
- % Enevgy: '
> Fxed n_an ovbit
- Radiate energy when ene olecton  wnowes 1o
Lower onevgy lovel

- Absovb enevgy when
energy level

olectyon ~moves to highet

AE= E,— E. <hf

+ Angular momermtvm of electron Cv¥) in fhe hydwge
® okom 1is quombized

Y = nh
¢ &1

Fov 43t shel : h
2R

for 2™ shell = h

Fov 3'0\ shet = Eh
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“BoHR’s RADIUS .

—

Ynz N (0.529) A’

M. Raho OF vadi of cecond and Yivd Bohy
. olbt_of hudwgen atom IS

Anssd  4:9
Expanation :

Yo AN
T, = h:
Yy By
Ve . 2 - . §
oy ’
i T |
¥ 9

* RADIUS OF MONOELECTRONIC  CPEcres
H, He™. it go*3

i Yo | V ox |
I V * 1~
N ; Electvons Yevolve wHh factest speed in
2 K Ot M DN
»_Cotvect ordev of ¢ acin
i > Y;—Y.

it e i _
~NAAarfmiT ~AArM
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RYDRERG™S (oNeTANT

R = -me"
8e., he

R= 10914 ¥ 10' "

ENERGY OF ORBIT

¥ Enexgy of an orbit
—> Increase uwith \nevease i 2
= Decveate with decxease i %

¥ Evergy of an orbit can never ke positive

Ene = 1312.26 kT/mol
n* )

TOTITIATI T ™. -

> n s pinclpal  Quantum  wwumbey which can
nevey be 22vo . Tf we wnake &’ infinity
E _would become erp i

value sf

— 2 Pe btal energy of atomic electron is teir
___than 2exp

—
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o = —_— ‘ -
[ . Fxcitabion enevgu s lesc than _ionization energy

. e
¥ Energy of H-atom N fpoond Ctate € vegative

¥ As we 9o away from nucleus energy gap bw
Cucce fsive ovbit decreases.

SPECTROM

.. ¥ Extent of Berding:
S Radiation of  high Freguencg (Shortev
wavelength) bends to greatey  extent and. vice vevia.

—

N T B &G Y O R
- Increasing wavelenqgth
- Decveas)ng freq vency

%+ Spectrometer : Device for

wavelengths of detecting and analyzing

electromagnetic  ~adintion

Indgo > 430 - 4eo

2‘“9 > 460 - 510

Yeen - 5| _ T
© _-%80

YEHOUJ S 580 - 600

\

Ofa'nge_, 600 — 630 -
——— 650

Red = 630 - 750

\

sl A~
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m Which _photon_bend 4o greater ex+ent
" ~ 12 Violet b) Red

L Ovdov _@f increasing frequency and Decreasing
i Alave length

3 ._Radio fraque (aves

| 2. Micvo waves

3 3. Tnfra ved.

I 4. Visible ULight

) 5. Dltraviolet

' 6. X-Rays

| 7. Gamma Rays

Hnt: Roman = Men Invented Vevy Unusual X-Ray
Quns "

¥ Two Tgpes Of Cpec’tfum

| .1 Line Cpec’ﬁum / Atomic gpec’wum

-‘g. th\‘hh\.LDUd Qpechum

¥ CoONTINVO us SPEcTRUM-.

-~ No c¢leat bour\dqﬂ-\‘

= C(Colouys pavhially overlap

X xamples :
I Ra.‘unbbu: '

2. Nuclea« Boundanied

_ < ArN~~AArMMIT A~ArM
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¥ LINE_PECTRUM

¥ - clear boundavief —
- atomic (_CICIS'EOL{S.) .

i . Sodium (Na) ‘wpatcit yellow colouy
« Sronfluwn Qe yed  colovY
- Potassiom (K) qwes violet coloue

™he Une (pechumn ™Ay be:
| (i) Une Abgworphon  Spectum

(i) Line EmisSion Spectyum

(Y LINE ADSORPTION SPECTRUM
-. When  white  Light Concisting of wavelengihs
_ 3BON -T60 M i< passed 'H“rfouglq a_ Sampe of

| SubStance , it way  absorb  ceviamn
B ~adiaton,

-
|‘|
il
1
A
|

wsavelengths of

4 The Spectvum of +his vadiation
J fome wavelengthe K ave

cevtam davk (ines

from which
heen absovbed, will ghow
N a b‘r)‘ght': chkqvbund,

]
‘g X ‘
(W) LINeE AReoR Emission SPECTRUM

When  the
vodiation (energy) | ormis {bstance , that ha$ absorbed

| vadiation amd g it the fovnn of

pectrum
N . S 3 . .
Line emission Specivum obtained y it is  called

b CongM .
=ob bk Unes o aen back ground

S
— LA r N~ AP
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v To Find Number Of Spectral Lines

—

Numbey of @-_pec’tva\ Bnes = m(n-=1)
P 5

MACQ: Numbevr of sSpectval Llines when electrtn is emitted
fom n,=5 tn 9Ground state ‘

5(5-1) _ 5(4y) - 20
. 4 ¢ B up
= 40 Qines
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%ﬁm SerEs—TOR 1Y
- LymaN  CERIES -
% U_\' Rea'\m LBP&P

-5 n1_= 135)"}5'" -
'9 Y\1-_- i o

2. PALMER  SeRiES

— Nicible Region
2 N, =3y5..
=5 Pie 3

e ——

3. PAscHEN SERige

= Neax TR Region
D Ny= 4,506,
- n, =3

4. BRACKETT [erike

2 Mid TR Region —

— N, = 5‘ 6, % S
-3 . e L‘ ——
\
2. PFOND StRIEg e
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¥ DEFECTS 1N DOHR’S THEORY

> camot explain spectrum of more complicated _atom¢<

(multi electon System)

5 Carwnot _explaan  multiplicity of spectral Unes

-5 Carnok  explain  Zeeman effect  (effect of magnetic fretd)

- Cannot explain stavk effect (effect of eleckvic FfeICD

— Doesnot follow He\senberg’s Uncey tamty Principle

I ArN~A~AArMI A~ArM
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X-RAYS —

¥ Electvomagnetic Radiatons ¥

¥ Very nigh frequency ( shottev wavelength) .
¥ Wavelength Range: 10-A° to jo**A* (0.0lnm +o lonm)

METHODS OF PRODUCING X-RAYS
| I- Roentgen Method

| 2. Coolidge Method

- 3. By Vsing Betatron

- ROENTGEN METHOD

- Preceure : 0.01mm Hq

- Voltage - 30,000 o 50,000V
- Cothode Shape : Concave

£ X- Rays Origin : Anode
J Sovrce of o . rathode (Tonization)

- ProPerTieEs OF X-RAYs

I_Vvavel in  stvaight Ling Lke o
1 2. Neutral
% 3. Can ionize gases

4. Produce fluorescence
uraNiuMm , glags

vdinavy Light

N Substances like vock salt
»_Compounds  of |
ﬁ\

. Show veflection and  vefrac iy
n

«, ¢. Diffvacted by cryctay;
| lline gyuh
- Stances
7. Y9N Penetrate thwough  ¢up ttances

8. Blacken phofqgmph? ‘
Mnrm?r%ﬁﬁm-l_l_mm ok

Scanned by CamScanner
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| Which propevty depend on intensity of X-Rays
a. Tontzabon oF qases by X-Rays

r—'f b. E)l.acke.hmg of Photographic plates

ZHARA CTERISTIC X-RAYS

(INNER- SHELL TRANSITIONS )

y [hree Tgpes

Ko( B KB -,|<\{

3 Iﬁnev-she\l transtions emit - Photons OF {:qu,uenc_q

beyond the wiraviolek Yegion and &Y  Known as

)(.Rmd:.

y ¥ m=4 > X-Rays beolong 1o k-sexies

f'<qf . L K

Ky N —K

== ™ F T T T‘

i ENERGY ORDER

Ky > Kp 2 Ke

11

P K- cevies X-rays QavYe "Nove e.nergatvl: tran any

—Othex  gevies,

raraldalatalal=Szall N ayalas
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=== MDCELEY S LA s

of ermitted  X-vays increase.  ~vegulavly

————

chavge on the nuclei of

3y The frequencies
with the number of positive

taxget elements, vsed as anode. -

¥ ldavelengths of X-vays afe the chavactevistics  of

| each element . veed as anode.

¥ Number of Llines in X-mys Spectrum depends ow:
. Noduve of +tavget wiatevial  (Nucleoy charge)
2. Excitation voltage

T = O CZ i b)

| v . Frequency :

| a - pvopoYHomality constank
| b . Screening  eonetant

- % Number and freguency of X-vays depend on:
Notuve of anode ' -

Y SRS pe— |

‘ a -__Proportionality Congtant ‘ -
Unit : Hy |
J
| Depends pon _element .
| b Seveening Conmstant ]
- N ‘ \
- b s Unitlegs .
- b fnCme‘ﬁo —
\_L oo
> b almost Yemain Constont Prom ol 1o vight |
: k NV ANAASMANNAOA

Scanned by CamScanner



|

I . =
y As b inCease , 1-E decveale
- I'E o« |

b

— (QuANTUM _NUMPERS

% De- EJYOg/r'e’s Prediction:
AHomic pavticles (ke elecivon) could have
both wave- like and particle- like propevtie s

f

—

—

™ De - Bvoglie > predicted walter Should behave Uke wave
3+ Davison and Glevmev—a . expevimentally P-roved Hhat electyons behaved
Like wave

v First wave pyopelly Chown was =3  Diffraction
—

> = h
mv

Momic Ovbital A definl'fe veqgion in +he Jhvee dimentional
= nucleus , wheve there 1S maximum

electron Of a Specific enevgy.

_ Space avound the
probability of finding _am

Y Four Quamitum Nombers - __

_ P Qc Al Quandom Nomber () Devived. Avomn Schrodinger s
l- i .

_ 2 /:m Z’lhal Quantuom Nomber () Wave Eg vation

o Nustber G

3. Magnetic Quanturm
“"“-——tr gpm (A uantom NumboeY (s)

\

N — I

i
T K AAr~NA~~NAArfmI T A~AM
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I PRNGIPLE WUANTUM _NUMBER (m)

Nalues OF n=s 4, 2, 3y q’S) 614

)] Max. No. of electrong In A Shell = 2.':’1l

¥ t Principal  Quantum mombey cam never be zevd oy
1 neqatve —

¥ N e upto infinity

=4

¥ MAx_AccomODATION OF ELECTRONS (an?)

L K-shell 5 2o . o
2. L-Shell 5 g,-
3. M- sholl -3 I8¢
9 N- shell 5 30

: H > vacant
H > 4e —_
_
Size —*_

hape 59—
"W

S
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ZIMUTHAL _QuanTom Nomeer. (L)

T Noues :
2=0 to n-1
j— €9 when m-=4 , 2=p
- M & g , =0, 4
_ n=23 » 9= 0,4, 2
M =y » Q- 0, 1 2,3
When 2=0 - s-cubghell - $phevical
L=4 > p-subchell = dumbbell Shape
£=2 5 d-sabshell — Sfawsage Shape
0=3 > f_subchell > complicated

¥ Maxtimum numbev qf electtorne ' a Subchell - 2( 1@4-1)

—

e,

_t The

lettevs <, p, d and f has been taken from the

—_0\&  Spectofcopic  terms:

\-——_

shavp , principal , diffused , fumdamenta (

raraldalaYalal=Neal B N aYalaa
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MAGNETIC _(QUANTUM NUMBER. ()

—> oveital

‘—-\—x

: - 0 1HQS OF QlGChUH -

—> explaing  magnetic prope —_
S NALES OF o7 -

_ L though O 40 +4

#e-9
Tf 0-A ., wm=-l,0,+1 -
Tf Q=2 . m=-2,-1,0, +]_ +1 o
TfF 2-=0, -m=0 5(stll e g¥bital)

As 0=1 is p-gubshell o exis& as px ., py, ps

Max wnumber OF ovbitals in an ovbit = n%

¥ Magnetic Quantvm. Number avises in madgnetic freld

% No.of ovbitalk jn a Subchel)

= 204+
¥ No. of ovbitals in an oybit - e "}
==
|
o —1
e 4
—
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L SPIN QuANTUM NuMBER ()

'i‘* Descvibe 1he S‘pin oF an electvorn on itc axis

5 :

y (pin either:
L Cclockwise = =V
| _
; antclockwise - + Y2
> Divection of spin can be found out by the applicalion
X of an extevnal magnetic £reld.
> Two electyons ''n the fame ovbital:

SPJ"h = 0

| ' |
— Pavallel _spins - C1)

» ,qnt-fparallel oY Par‘r up f'pins - C‘N,) ov (V)
i
g2 o of Spectral lines = No. of Cubshells in a Chen
i
i
L
r
L
I~

1 -7

-—---_-—!‘-..,--!‘-'A-“II e g, oy gy,
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i ' /
" Canpes OF ORDBITALS -

e S

v Ovbitals have: o
a. No physical existence .

pb. No fixed boundaYies

- "-

4 NODE
',-i*. Wheve _pYObab':Ii‘l’L{ of ]Cind'mg

218 minimum .,

an electyon

+  To Find Tota\ Numbey Of Nodes :

1ot Nurnbey Of nodes - ﬂ-j_

~ ¥ The 45 orbital has seo nodes.
~_* The 2s ovbital has one radial mode.
~_ ¥ The 3s orbital has +wo ~vadial wodes
,‘A‘# (apn, 2pu . 2P2))
n s ',J 7 47 s L4
¥ Al 4he 20 "ovbitakk . have a <ingle angular node
X Al e 34 ovbitale have 4wo an vlay nodes

-

_% The  wurmbex Of nodes 13 Q\mqg <
- dhe princi pal  quartuwm Nnumbay
- NOde S =2n- i

one less +Hhan

s BAs n=4 4o A< orbitq| K

e e 25 and 2p °WS NG nodes

__» The 3¢ 3% . 3d o have one node
j 2 ! 1 tal -
1 W noades |

| —_— .
e~ ~NA AT T AT
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ANGULAR NODES

The wnumbev of anqulav nodeg ir always
equal 4o orbital  anqulay momentum quantum
numbey , Q

No. of anqulax nodes = Q

.

—
__RADIAL_NODES
The vrumbey of ~adtal rnodes = +otal
| ruwberx of wnodet bt minus numbey of angulay
I nodes =
. Radial Nedes = (m- 1)- 92
r
i Exarmple
¥ In 25 ovbital
! Re m=2 , 2=0
i No. of nodes = 2-I = 4.
Angulay nodes =0
K Radial wmodes = (2-ND-0 = 4
i
¥
|
B
|
A
|
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"PAUFBAL_PRINCIPLE

(THE Puibing UP_PRINCIPL E) o

(n+2 RULE

—_—

¥ Eleckvons ave fivst Liled ™ cob enexgy levels hcw:‘ng

lowey wn+L valve ' —_—

¥ If dwo ovbitals have the same n+l value . +he

one having lowey ¢n’ valve will _be filted up

frst

ﬂ.S, 28 , 2p , 3%, SP » 45, 2d

PAULI’S _Excrusion PRINCIPLE

¥ No two electrens in an atom can have the Same

Set of four Quantum. numbers.

¥ No +wo electrons in an orbiHal have came <oin

¥ An orbital can never be occupied by mare than

+wo electrons.

\ I—
\ I
SR ainly S
\ i e
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UND’s RULE

If degenevate ovbitnls ave available (ovbitals

of fame enevgy) . and wmove than Ome  electrons

ave _to be filled n them, they should be placed

in different orvbitals with Same Spin , vather than

to put them in the Jame ovbital with opposite

Cping .

STABILITY OF ORAITAL

p* 5 P > Pavta)
Cornplete ly Half
Filled™ fillezt

4" > d° > partial

£ > f* > Pavtal

MLB :© Kemoval of electron is difficult from:

—

a) [+ ]+ [ |

"o [+ [+ 7]

) [M[r]7]

E% I ArN~A~NAArMIT A~ArTM
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