





s aglel ol Hdl (Discovery of Electron)

-Hotdbdl (Discoverer): 4. A. &fAIS (J. J. Thomson)
&1t g (Year of Discovery): 1897

‘a oI IR”T? (How was it discovered?)

- BIS 2 =Jd WAT (Cathode Ray Tube Experiment) o JTeTH &




S agicl ol EIul &I WANT | Cathode Ray Experiment

@ U, 3. ATAHT of Bl ¢ I (Vacuum Tube) 13U fad

@ 38ial ol fas beis & fadbcsat arost fdseul (Cathode Rays) ABRIGHASD ISt aTod! id! 2l

@ 1d 5ol fheuil ol fazd 3ite a8 & I[GT1eT 914, a1 d Hellcs e &l 3l 3 IS

@ SAd Ig A1fdd €311 fob I foheul FuNiaATeh 3Mafeld Hui (Negatively Charged Particles) & &t €|
@ 2ol DHUN B &l gdaele (Electron) STTd ST I
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YTHEHST BT W Yf3IT ATSS | Thomson’s Plum Pudding Model

. O, I (J. J. Thomson) o 1904 3 W54 YfsIT Alses Uedifdd fasdTl
@ J. J. Thomson proposed the Plum Pudding Model in 1904.

g ATSs sovarglol ohl &Tul (1897) & &T¢ ULHIU] bl Fetell ol ddTllel o fHT fear Irar ol

@ It was proposed to explain atomic structure after the discovery of the electron (1897).




ATHHST BT WA Gf2I1 ATSS | Thomson’s Plum Pudding Model
3] UHIU] Teh ellcdch &U & 3Tafeld MNSBIdhIE Sedel g, fAdd sevagiol ddilel &U & Bhes ald ol

@ The atom is a positively charged spherical structure with electrons embedded in it.

4] & "W YfSIT bl dTg ST INAT, GTgl sovargiof faberfder (Plum) bl deg 31 elellcidd 3Tdel Yfsdl ol dedg eldT &l

@ It was compared to Plum Pudding, where electrons are like plums and positive charge is like pudding.

5] el ATuf g UeATu] i Boasl g1l g, fAdd sodaclall ol fee e& vrdT 8

@ The positive charge is spread throughout the atom, holding the electrons in place.




Fe;1ol & dTul bl Sl | Discovery of Electron’s Charge
@ ad5Tfal® (Scientist): 21a¢ C. fAfSdat (Robert A. Millikan)
¢ a¥ (vear): 1909
© AT (Experiment): MO 319 Taerdfede (Oil Drop Experiment)
&d fABISI? | How was it discovered?
fAfS Dol o BIE a5 bt §&I (0il Drops) bl fAgd &7 (Electric Field) & 1|
Jogiol ¢l fob o §c fRIe 8 IS, fAh1 Adesd off fob 3of U Hiulg dTef 31T
faeld &4 BT g3 ddedol A 2Tl
‘5 YT & 3oglal gedaglol bl 9 dTui (-1.6 % 107"° Besled [ Coulomb) T

s agiel &l d1u (Charge of Electron) — Zlae faAfc et (1909)

s datlol Bl ¢ddlal (Mass of Electron) — ©l. oi. 2T &t (1897)




sHagldl ol Sdbe UHH fARId | Major Theories About Electron

[1] ATHAS BT WA Y3 ATSS (Thomson’s Plum Pudding Model, 1904)
@ UTHTU] A Schaiiel EleTIcch dluf 3 thod a1d &, uidl faserfdel qfar 3l

@ Electrons are embedded in a positively charged sphere, like raisins in a pudding.



[2] S&e BT YeATY] ATS (Bohr's Atomic Model, 1913)
@ ShaTIol ollfalch o dTel 31 fAfAd a3 (shells) & Fd &l

@ Electrons revolve around the nucleus in fixed orbits (shells).



3] ol FOTAT BT ac_q' fawtd (De Broglie's Wave-Particle Duality, 1924)
@ Sovagiel dedl 311 BT Glall ohl dig UdEle hedl &l

@ Electron behaves both as a particle and a wave.



LR AR IGIEGGI) faerd (Heisenberg’s Uncertainty Principle, 1927)
@ Sovagiol bl f&Ifd 312 AT bl Th ATl dcicd &4 & olgl AT AT Tchdl

@ The position and velocity of an electron cannot be precisely measured simultaneously



[5] 9ITf39Te BT ad Adbfolaedd ATs® (Schrodinger's Wave Mechanics Model, 1926)
@ SHagid fAfYd Hel A oTgl dfcab T dHTdelT 84 (Electron Cloud) & UTC AT &

@ Electrons exist in a probability cloud rather than fixed orbits.




[¢] U3t 3ruauiel f&=Td (Pauli Exclusion Principle, 1925)
@ DIg oft G SATRIoT Th gt UeHIU] Hall A dTol ddicd AT 3 oTgl gl dchd

@ No two electrons in an atom can have the same quantum state.

3ifdfes fAwTd (Orbital Theory, 1930s)
@ SHATIST HBIT- 3T 3fifdees (s, p, d, f) H 2gd &l

@ Electrons occupy different orbitals (s, p, d, f).




uifoteiat (Positron) &IT &1dT 82 | What is a Positron?

A (Discovery)
[1] TS 81, UsZdal (Carl D. Anderson) o 1932 A Ulfuiglel b T il

@ Positron was discovered by Carl D. Anderson in 1932.

gD T Pl fheul (Cosmic Rays) b 37eTToT b Glelel ggl

@ It was discovered while studying cosmic rays. T ..




uifoteial (Positron) &IT &ldT 82 | What is a Positron?

0T (Properties)
gifagliol sevarglel bl UfdahUT (Antiparticle) E1dT 8| Hydrogen

@ A positron is the antiparticle of an electron.

Electron €3

ST ATU EeTTcAD (+1.6 x 107 C) EldT &l

@ It has a positive charge (+1.6 x 107 C). Animatter

Antiydrogen
atom

Antiquarks

o

[5] SADI STl Scharglol b §2Ta¢e (9.1 x 1072 kg) &ldT &l Positron €3

© Antiproton

@ Its mass is equal to that of an electron (9.1 x 1073 kg).

(6] 79 UE Shaglol & Saheldl g, df fg3ifagedal (Annihilation) EAT &, fardd I1TaTT fabeul faidsesdt 2

€@ When it collides with an electron, annihilation occurs, producing gamma rays.






Ulelst & &e 34ie sirerdeuT (Discovery & Naming of Proton)

(1] Weta &t ST Talee 2aewhis (Ernest Rutherford) af 1917-1919 & &t 2fti
@ Proton was discovered by Ernest Rutherford in 1917-1919.

[2] 2eehId o 3BT BNl (a-particles) B SATSEIUTel I UL FHATI Bedb Ulciel &l Hid Bl

@ Rutherford discovered the proton by bombarding nitrogen gas with alpha particles.

1920 A, ZTaTHIE A TH BT Bl "Wielal” sira fam
@ In 1920, Rutherford named this particle "proton.”

UieTel 2re2 It ATHT & "npwroc” (protos) & ST ITAT &, fAA&sT 312 "UgosT” BT €l

€ The word "proton’ is derived from the Greek word "protos,” meaning first.”

TMeseelel (Eugen Goldstein) o1 1886 & "Canal Rays” (e6TcAe fdeol) &l @icr &l oft, fAad eamafeld &uil & sifada o6 qfed
Zs

@ Eugen Goldstein discovered "Canal Rays" (positive rays) in 1886, proving the existence of positively charged particles.



Wela &t Teaen 3ie fd2laare (structure & Properties of Proton)



el &t Tede 3iie fdeluare (Structure & Properties of Proton)

(6] WiteTel T dAlfcsd BT (Fundamental Particle) € Gl YA & aATfAles (Nucleus) A Tl HATdT €|

@ A proton is a fundamental particle found in the atomic nucleus.

WicTel &1 3maer +1 (1.6 x 10° Hos1ad) Eidl &l
@ The charge of a proton is +1 (1.6 x 107° Coulombs).

UeTel BT gAT BITHIT 1.672 x 10-27 fHSIUTA EXd1 ¢l
€ The mass of a proton is about 1.672 x 10727 kg.

[9] WIETeT BT ST SHaiiol &b godddTel & 1836 JI[oTT feleh ZdT 2l

€ The mass of a proton is 1836 times greater than that of an electron.

ETSSIuTel U] 1 ATfales Bdc T Welel & Foll glar &l

€ The nucleus of a hydrogen atom consists of only one proton.



qum'ﬂj ATSS (Rutherford Atomic Model)

3[cfeC Taewhie diol A? (Who was Ernest Rutherford?)

@ 3ciee Zadlis (Ernest Rutherford) sguflcbs A Gledl AAETSl dallfoidh ),
fAcg smelfate snfatdbia aiifddt (Modern Nuclear Physics) T Wleld gl

oATdT 8|
(Ernest Rutherford was a New Zealand-born scientist, known as the

Father of Modern Nuclear Physics.)

@ 38l 1911 A M BIAS WANT (Gold Foil Experiment) faBdr, fGad
qedTY] & aAfad (Nucleus) &t @I €21 (In 1911, he conducted the Gold

Foil Experiment, which led to the discovery of the atomic nucleus.)



@ (i) 3rB1-huT Ald (Alpha Particle Source)
cfedierdt ggref (Radium T Polonium) & faidbcdal dicd EfeTTc

frafeld 3rehT BN (a-particles) BT ITANT foAT ITAT

(A radioactive source like Radium or Polonium was used to emit

positively charged alpha particles.)

@ (ii) 91 &t gssht (Gold Foil)

dgd Udost (0.00004 mm dAEl) &lel ot Yoot o1 U fasam 7, drfas
HUT b HTS-UTE AT dob|
(A very thin gold foil (~0.00004 mm thick) was used so that particles
could pass through it.

@ (iii) “b1 (Fluorescent Screen)
fAP ewbIss & Fofl T Thlal BIITE ITS, Uil BI-BUIll & Shelal UL

dABd! 2t

(A zinc sulphide screen was placed to detect the flashes when alpho

particles hit it.)

IMcs BIas AT (Gold Foil Experiment)






M BIAS TANT & IR (Observations of Gold Foil Experiment)

¢ (i) sifelepier vt fdet fosat sraeier & Hie faids e (~99%)
S Udl Il fob UZATU] ohT ffeahier 89T ETedt EldT 8|

(This showed that most of the atom is empty space.)

¢ (ii) $© o1 13 fAdifda & e (~0.1%)
A UdT I3T fob U] H hlg Elellcdoh og & Uil 3chl-chUll i
faerfdd e 2ar 8l

(This indicated the presence of a positively charged centre in the

atom.)

¢ (iii) 9ga & e BT (~1 in 20,000) T deE A 180° UL ATUH B
3TC!

S Ig fdes g3 fds U] & dhg o T 3Id Holl 31 Blel olfaidh
(Nucleus) #IUg &l

(This proved that the atom has a very small, dense, and positively

charged nucleus at its centre.)
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Zeebhls UedTU] Alse & e fAwid (Key Postulates of Rutherford Atomic Model)

@ 1. dA1fat®d (Nucleus) &1 3ifeda
UIATU] b g, A Uch BIET, Hell 342 &elTcaie Tafeld stifate (Positively Charged Nucleus) T 2

(The Atom Has A Small, Dense, And Positively Charged Nucleus At Its Center.)



@ 2. YA &1 ffekamier 3t < &ar &:
Tfcb 99% HBI-BH YT faat fbeft fagaur & fawe e, SAlST Tg U 31T fds UTaTu] ol TTeTae HI9T STt giar gl

(Since 99% Of The Alpha Particles Passed Through, It Proved That Most Of The Atom Consists Of Empty Space.)

@ 3. s3Il &bt Ifd (Electron Movement):
sodgldl ollfales & dTel 341e gaTdbIe Hamsit (Circular Orbits) A gard €, 1A g JA & dTel 311 FAA €|

(Electrons Revolve Around The Nucleus In Circular Orbits, Like Planets Orbiting The Sun.)

@ 4. SAfA® el Tam 34T BleT gl &:
oITfalch b1 3MTchIE ULHATU] & Pes ATHBIE A 105 & 10 I BIET EidT &

(The Nucleus Is 10° To 10° Times Smaller Than The Total Size Of The Atom.)



Who Proposed The Planetary Model Of Atom?
Q UTATUT T A& ATSC (Planetary Model) TehE= T fehaT o

(A) J.J. Thomson | . S, ATHEA

(B) Rutherford | TEIHIE
(C) Bohr | &

(D) Schrodinger | NS









ZaTWphIE e i HIATC (Limitations of Rutherford Atomic Model)

1. qeaTY] &t fRledr o1 o1l d@etstt urdm (Could not Explain Atomic Stability)

FosTfeiches Aifddhl o 3e]dTe, Eddaelel i BINdIE Hull Jidlsil A 30 3ida: sfates A fle wirel a1fee, fAdd e 3ifERke &
TG
(According to classical physics, electrons should continuously lose energy and spiral into the nucleus, making the atom

unstable.)

MUCIEUS /@

&I ron



ZeTphIE dAAless i HIATE (Limitations of Rutherford Atomic Model)

2. gT8aloiol dael I oTgl |11 Ul (Failed to Explain Hydrogen Spectrum)
IE ETSgIulel UTHTY] A dlule dddgo olgal (spectral lines) &t ATEI sT€l e ABTI (It could not explain the spectral lines

observed in the hydrogen atom.)



ZeTphIE dAAless i HIATE (Limitations of Rutherford Atomic Model)

3. sovacial o fafed Foif fRIfa (Energy Levels) &l sars

S Als A Ig TUTC oigl fohdT 1T foh shaelel fabd Hutfede (Energy Level) U2 gld &1 (This model did not define fixed energy

levels for electrons.)






Bohr &l YedIU] ATeD (Bohr’s Atomic Model - 1913)
sfdaifds gs53ffal (Historical Background)

1897 — J.J. Thomson ol Electron &1 &I 1 3{1Z Plum Pudding Model f¢dT|

‘1911 — Ernest Rutherford i Gold Foil Experiment h2d> Nucleus bl 10T 1 31 31UlT UZATU] Alses Uddd fadTl
-Rutherford Model H G daf AHAZTC 2ff:

-E4 Electron F3dT €, dl 9 Energy HIEIM 3{1¢ Nucleus & 3¢ ATEIM - S>fdsol TAT oigl gdTl

Jg Hydrogen &I Line Spectrum Explain STgl dbe UT Z&l Tl
Sol TATTH Dl 5 BHol & 3T 1913 A Niels Bohr o 3USTT AT G|

MUC|IEUSs /@

alaciron



Niels Bohr &1 dATe® (Bohr's Atomic Model)

ad: 1913

3{TEME: Rutherford T AISS + Planck bl Quantum Theory



Niels Bohr &T dTe® (Bohr's Atomic Model)

Bohr & & f&&Id (Bohr's Main Postulates)

Electrons Revolve In Fixed Orbits (Energy Levels).

godagiol fafdd wemall (3ulf &del) H Ufehar dhed &l

Angular Momentum Of Electron Is Quantized.

T TG0l bl HIUIT A FdicIgvs gidl el

Energy Is Emitted/Absorbed When Electron Jumps From One Orbit To Another.
oTd S3aTIol T Shall & Gerdt el i HTdT g, dl SHuif ol 3cdiutol/ 3 eNyuT gidi &



Niels Bohr &T dATe® (Bohr's Atomic Model)

(1) Electron faif9d wesit A ga1d €

Electrons Revolve In Fixed Circular Orbits (Energy Levels) Around The Nucleus.
‘3o] HefT3f bl Stationary States gl HIIdT &
These Orbits Are Called Stationary States.

“0Td Electron ol Allowed Orbits & EldT 8, dd dg of dl Energy Emit edl &, of Absorb!

While In These Allowed Orbits, The Electron Neither Emits Nor Absorbs Energy.



Bohr-Bury Scheme (§2-§¢1 divia)
fdeat féar? (Who proposed it?)
‘g &h1d1 Niels Bohr 3{IZ John Bury ol fdcdhe 1921 A €t &ffl This scheme was proposed by

Niels Bohr and John Bury in 1921.

3D &2 AT Tg IdTall fdh electrons UZATY] & nucleus & ATl 32 fabdoi-fabdat shell (BEM)
& 8Zd gl

Its purpose was to describe how electrons are distributed in different shells around the



Bohr-Bury Scheme (§2-§¢1 divia)

1. Electrons &1 Nucleus & dTel 312 3BIT-34SIT Shells (K, L, M, N...) R &1 HTdT 2|

Electrons Are Distributed In Different Energy Levels Or Shells Around The

Nucleus.
TR K LM N.TIN =12 3 4. & cerfdr Arar el

These Shells Are Represented AsK, L, M, N..OrN =1, 2, 3, 4..



Bohr-Bury Scheme (dl2-a¢! dioietn)

2. UAP shell A 3ifelbdd electrons Ht AT = 2n2 Eidt 1

Maximum number of electrons in a shell = 2n3

n (Principal Quantum

hell E = 2n?
She Number) Max Electrons = 2n
K 1 2

L 2 8

Wi 3 18









Distribution of Electrons in Sodium:

‘K=-shell —» 2 electrons

L-shell — 8 electrons

‘M-shell — 1 electron




Bohr-Bury Scheme &l H (Limitations of Bohr-Bury Scheme)

-Tg electron & sub-shells (s, p, d, f) &I explain sTgl dll

it does not explain electron sub-shells (s, p, d, f).

-T¢ orbital shapes 31 electron o1 dredfdds f&RIfq oTgl FdrdTl

It doesn’t explain orbital shapes or actual position of electron.

-J¢ Aufbau Principle, Hund'’s Rule, 3{1Z Pauli’s Exclusion Principle &1 ignore
pedl
It ignores modern rules like Aufibau principle, Hund’s Rule, and Pauli’s Exclusion

Principle.
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