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Everything that you see or
observe, or feel around is

matter. You have learnt

that matter consists of tiny

particles called atoms.

AT TH-ITH Tl $B oft 3mu
SHA §, MATHA Hed €, 98
geref g1 3muet e g fab ueref
BIe-BIe HUIl & TAT a1 8
fAAeg UeATO] &el wiTaT 2|
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Alenvee, Studduxe  UTHITy AR

ATOM/UZdATU]

An atom is the smallest particle
of an element that retains its
chemical properties.

eATY| faseft dcd &1 dad BIeT HUT
g, il 38 dcd & erefates Ui ol
JoITC T&IaT &1

22

ATOM

Titanium
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A ofeny ARG
/Do ATOMS EXIST H— M
- : @ Meoleced e
INDEPENDENTLY? =0T
amqu%a;mamﬁ
m 3? %? Examples (3Tg300):
4 N\ N\ /7 N\

(Atoms generally do not exist ” s @ 4

independently. They combine
to form molecules. . N J U YN y
AT cSddaaadd H, 0, N,

3‘[@6 ﬁaﬂ.ml a' ﬁm 3.|'UI Hydrogen Oxygen Nitrogen
ga1d 2 TR srRNeE Ao
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j/{ARLY IDEAS OF ATOMIC MODELS \% - —_—
UYSATU] ATSS &b WIEfaleh fd=ime V4 :)/(DMVV\@\V\L& e~
(DACHARYA KANADA (STIf&UIIE) ooy p ¢ %\)

1\Acharya Kanada said matter (dravya) can be divided repeatedly. T %, R
%ﬁﬁ%ﬁsmaﬁaﬁ-m ATfAd fo5aT oIt b ¢ Wiil

2.At the smallest level, we reach particles that cannot be divided further.

AT Bl &R e 0A o vT fAed & fAsg iy fAanfAa sidt fasan ot dpan “’
3.He called these particles parmany4.

Ioglal 301 UM bl UZHTY] (parmanus) HET \Hz:oj
4.Parmanu is infinitely small and cannot be seen or felt by the senses.

UHTU] 3id &4 & o1aa ald & 3ite sfondl & f3as ordt &l -
5.Combinations of parmanus form dyads (two), triads (three) and so on.
qmqsﬂasmﬁ\g (). =2 (cffen)

6.These combinations create the whole material universe, including living beings.
godl datoTa & Ue1 afifdes wioTa, fAed Hifdd unofl off enfis 2, Serar 21

7.His description does not specify the proportions of combination.

Joglal Ig orel aaran fas fafatest ueraf & fAT dioret fad siefurd A 81q 2
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GREEK PHILOSOPHERS (gaTeft gTeffaieh)

Leucippus -
Democritus -

g %VWOS. = .l\f\d.'u}'l 5['0 lL ' Leucippus Democritus
SIHT] wfrw S
1.Greek philosophers Leucippus and Democtritus proposed a similar idea.
creffae cgfawa sie 3alfdbed o Ban & fawre weqd fhan
hey called these indivisible parti @') S.
Jogial sof TAHTI HUN DI atomos' ¢
3."Atomos’ in Greek meansindivisible.

‘Atomos’ BT 31ef g _'__._3[@;_3"3’ (T fRenfAd s )

/
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DALTONIS AIQ_MIC TH EORY ’@“ﬁ STRUCTURE OF AN ATOM
Sleol bl YeATY] faeid i
R — %;“g’»;‘”’l

1. Matter is made up of ver% small particles called atoms

ycref 9gd B2 HUil & 6l g foleg UeHTu] el SiTdT £ ?é;ﬁ /@

2. Atoms are indivisible and indestructible.

Wﬁ?@mﬁmil @
3. Atoms of the same element are identical in mass and properties. .
fdseft vas & dca & UeaATY] gaTel mﬁe\vﬁﬁa sﬁ‘?l”\’evp

4. Atoms of different elements have different mass and prope;i;s.
faYoot-falest dedl & USHTU] setTel 3{ie I[UIl A 3391 EIA 2

5. Atoms combine in simple whole number ratios to form
compounds.
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LAWS OF CHEMICAL
COMBINATION

a'cnvmﬁﬁ'aa

. Law of Conservation of Mass
S dATel HeEfUT ol folaat
‘Mass can neither be created nor destroyedina
chemical reaction.

IErafads ma}aa’rmm% 3112 of oIS
m LAW OF CONSTANT
. PROPORTIONS

2. Law of Constant Proportions

feIe 3foTTd o fotzran
A compound always contains the same elements in
a fixed roportlon bé mass.

H,0

ﬁ@a ﬁmél 1: 8 (by mass)

fbedt
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( In1808)- Based on law of chemical combination.

1808 3 - g Tt FatoTel & faaat Uz anenfda )

« All matter (elem_gnt, compound, m_i_xture) is magde of atoms.
Haft yeref (daa, difires, ﬁs?w) g3t & 941 €1 &

- Atoms are indivisible particles (cannot be created or destroyed)

YA 3HfA3HTT BT § (ST a1 oiee gl fasan ot &Aepan)

N —

—

ATOM
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Question - Are atoms really indivisible or they are
smaller constituent particles? . .
YRGT - a1 UeHTU] dTedd & 3T € a1 d BIS U BUT 82

- They are smaller constituent particles.

m-ﬁmmm@/

Explanation:
Dalton’s theory stated that atoms are indivisible, but

modern science has proved that atomsdredivisible into
electrons, protons and neutrons.
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y XL *I6

2 t"6=3(_8_%_"
conpoe
9 16 A1

w—m
@-@ —5@ M_olewb\ @

Hptll — HO DUl
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DISCOVERY OF RADIOACTIVITY
Jfeaefdar Ht &

1. Until the late 19th century, atoms were considered the
smallest, indivisible units of matter.

19T TSP 3ia aas geaorsil &l ueref &t aaad Biel, sifdairea sord

energy and particles called radiation, known as radioactivity.
<l of Il mac—d 3rEey Hulf W
®ed g, fod fean dedel

3. This proved that atoms GW particles
and are not indivisible. ) . .
sad A g3 s ueenv] B2 Huil & 941 & 3ite A sifdamea T 2
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canal rays ( positive rays) ( anode rays)

LE Goldstein in 188j discovered canal
rays (positive rcﬂs)_(anode rays) these
are hew radl tions in a gasdischarge.
Also called as positively charged

(mfamrﬁ vaigﬁrwﬂ)ﬁza’m
ofe fafdeurgrsa
mﬁaﬁﬁr{waﬂmil
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1.J.J. Thomson Experime) [ A. A, ATAHSA

TaiaT (1897)
He studied electric current throes at very

low pressure in a Crookes tube. Rays from

cathode (-) to anode (+) were seen, called

cathode rays. R
9€d &l o1d US thardd oTos! A IiE] A faegd &Tel bl

amemm fseul 2oft, Ay
?ﬂ’rg el

2. Discovery of Electron [ Sc5aglel bl Hlvl

athode rays are streams of negatively charged

éarticlé?@ﬁh smaller mass than atoms,

called elec S.

21 fdse0l UTHTU] & IEd Bl gdalTel dic
Fondfeld BN &l &met €, fAcE s3aRslal Bl I

ATOM

Meet a Scientist

J-J- Thomson’s
most
significant

C discovery
, was that of
the electron,
the first

subatomic particle to be
identified and a part of
every atom. He received
the Nobel Prize in Physics
in 1906 for his studies of
the electrical conductivity
of gases. This research led
him to discover electrons.
As the head of the famous
Cavendish Laboratory

in Cambridge, he guided
and inspired many
scientists, including Ernest
Rutherford.




THOMSON'S ATOMIC MODEL
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3. Key Properties | & I[UT

‘Nature of cathode rays is independent of cathode
material and

as.
Wﬁm%mﬁwdsﬁzﬁawﬁaﬁaﬁ
Bbedll
‘Electrons arefundamental part of all atoms, present
in every element.
s a1 Geft URATUL b S Ted &, 72 ded 3 siogg )
-Charge of electron = -I.G?f x 10 C (taken as -1).

S dIo ol ATARI = -1.60 1%\ QlLBHETL GTHT 2) |

v
‘A‘homson's Model of Atom [ ATHHT BT UTATU] ATSH
Atom is a sphere of positive charge with electrons
embedded throughout. Called plum pudding model or
watermelon model.

e[eTTael &1 el § fleral s axiol faare da §15a
%mmwmm%l
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Constituents of Atom (Sub-atomic Particles)

UZATY] b Th (3U-UTATU] HUT
1. Electron [ Eﬁﬁi'('l‘?l )

Discovered by J. J. Thomson in 1897 by cathode ray
experiment.

ot - 3. A, AT g1eT 1897 A d5eile fdseur T Al

2. Proton [ UieTd
Discovered by Eugen Goldstein in 1886 by canal ray

experiment (anode rays).
aﬁ%-@;ﬁa%lsseﬁmmﬂm
(Tails ) Al

3. Neutron [ gl
Discovered by James Chadwick in 1932 by

bombarding alpha particles on a thin beryllium sheet.

S - oidd gTe11932 & yaait aftfSdad effic ue
3BT BUTl Hl SIBTE A

ATOM

p) PROTON p°

Charge(C)  +1.602 x 107
Mass (kg) 1.67 x 1072

nY NEUTRON n°

Charge (C) 0
Mass(kg) 1,67 x 1077

e’) ELECTRON "

Charge(C) -1.602 x 107"°
Mass(kg) 9.1 x 107
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Testing Thomson's model: The gold foil experiment

/
1. 1911, Geiger & Marsden undef?utherford
1911, & 31efict 3o 3iie AT & foban

2. Algha a) bearlcm%%gldioil
U4 Y el

3. Expected: straight pasgs
e A B |

4. Result: most undeflected, some
deflected’ few bounced back Th 1\:’-.1\'.\:11r-d<_‘l l’;lill:dtt.'-v.\pid;x'.ll'-.r: I't)\Ulli\"ll'th‘Q.’llliIi-"il‘l!..\;]])lt“l'illll,‘lll.

non
particularly the deflection of some a-particles through large angles and

'q-ﬁ'u'lmz Mer Eﬂ-ﬂ-’ W ag’ W a-rqa' that most of the a-particles passed undeflected
5. Called a-scattering experiment

o-Yrhtofet yaor oft ?ﬂ% '

6. Thomson model failed

YTHHS ATSH HAB S
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Positively charged
matter

Electron
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7 o
THOMSON MODEL [ AT ATSH

An atom consists of a positively charged sphere and electrons

are embedded iniit. — ~ N '

ggﬂﬂ'ﬂ] graTTafeld Ies & 611 81T 8 312 s agicl 3dd1 sia:-ufia
I

The negative and positive charges are equal in magnitude/

RO e ElalleHes el rAToT A qerare A1 21 [

So, atom is electrically neutral.

sAf3 T UL fagd &U & 3eTefteT 21

DRAWBACK [ &4t
This model cannot explain the results of other scientists’
experiments.

e AT 31 dTToted YA & UfRuTren) Ht AT sTe) he AhIl




o Detecting screen Gold foil

Alpha particle
emitter
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RUTHERFORD MODEL / 2&2WI18 Ale

By Ernest Rutherford and his students Geiger and
Marsden i 1911 mmf\’rﬁ?mm%

ﬁaw@agmlsna?

Fast moving alphqpartlcles were bombarded on

a thin gold fc[ (100

Aot Tt ares zﬁqawﬁmaaﬁmn (100
nm) waﬁwﬁw‘{l

i a particlés are doubly charged hellum ions.

= 4u, with considerable energy.

U NS safeld A et e 21a 2
asaaﬂa 4u, BB FHAf gt g

ATOM

Meet a Scientist

Born
in New
Zealand,
Ernest
Rutherford
moved to
Cambridge
to work with J. J. Thomson
and later became known
as the Father of Nuclear
Physics. He discovered
the atomic nucleus and
explained how some
elements naturally break
down, for which he won
the 1908 Nobel Prize in
Chemistry. In 1911, he
proposed the nuclear
model of the atom. His
portrait now appears
on New Zealand’s $100
banknote.
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Main Points /

1. There is a positively charged centre in an atom called
hucleus. ~ .
UEAT] & g A eremmafeld m@m%@ﬂiﬁaﬁﬁ%l
2. Nearly all the mass of an atom resides in the nucleus.
AT bl AITHIT Tl g3Tel oATfateh & egdT 8l
3. Electrons revolve around the nucleus in circular paths
at very high speed. These paths are cdlledorbits.
g avidl dlfeld & dTel 3ie 9gd dt Jifd gl &
ga1a 131 91 bl Hel Had &l
4. Size of nucleus is very small as compared to size of
atom. UZHATU[ & m%mﬁm?ﬂ ThIe Igd
Blerglar &l %
5. Most of the atom is empty sg e.

I

Merwmwm

THOMSON
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FINDINGS OF RUTHERFORD EXPERIMENT
ZeThIE UAIIT & fosh e

1. Most of the fast moving alpha particles pass straight through
gold foil.

fehiel aot I1fad a1 31 pT HUT Hi€l Ta H uosht & fAbe i 2

of them were deflected through some angles.
A & $B BB IV e fdeiud &l Ire|

out of every 12000 particles rebound.

Tcdcb 12000 A & 1 HUT AU BIc ITATI Gokdiol

Detector

source

Rutherford’s Experiment

ATOM
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Conclusion from Findings

farehul & ufeormet

1,Most of the space 'y - because most alpha particles

passed straight.
sifepiel AT ATt § - T sifekasiel siewt wut &ié fades Ire)
2. Positive charge occupies very little space - as some were
deflected.

e[cTTcH D Td2l Igd el ATl BedT ¢ - Fifd $B fAdfda gel

3. All positive charge and mass concentrated in very small
volume within atorm =~ as 1in 12000 refounded.
Haﬁmmﬁersﬁzmmﬂ% 3icT 9gd B AIdel A
&fad g - aifds 12000 ' & 1 aT9a SieT|
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Planetary Model [ T& ATsa

The electrons revolve around the nucleus,
somewhatTike planets orbiting the Sun. ﬁ
Hence, this model is called the planetary

model of the atg;m. WH
gE ! El al.al Elllalai E."zl q‘alzl [ W-@ Fig. 8.5: 1’!uzu’m)'\" model
a; ilm 3'n? WW@ a?-él mmm m suggested by Rutherford
D1 YTATY] BT AL ATscs HEl AATdl &l
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DRAWBACKS OF RUTHERFORD'S MODEL

ZGEWHIS AlSS ol BIAI
As per Rutherford's model, electrons revolve around the
a circular path.

TGEWhIS ATSe & ISIHTE SHagIdl allfalch &b dTel 3¢ JaAThIE U 3 YIY
But particles in circular motion undergo acceleration,and
acceleration causes radiation of energy by eharged particles.
Sfdsel gaTHTe IfA A HUI A o1 2dT &, 3T caevT & 3Tafeld ot
o1 fafdbev ded £l

Eventually electrons should lose energy and fall into the nucleus,
which points to instability of atom. But atoms are stable.
msﬁaﬁaﬁﬁm}{mm@aﬁﬂ?mm@cﬁaﬁ
UEATY] 3fRIT 91N Ueq] Ueatv] fRIE gd €

Hence Rutherford failed to explain stability of atom.

SATGE Te2WhIg Teav] il fRledT &t AT dheal A fathes 22|
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Atorne Stoudur
Ao U< 19)
L mMolecnle 2194
® A‘J"Q‘a}K&V\v\o(Lo\ 5 WRIARIV) <PQWMJ

S o(MFFu + DemoGiti, — Afswmos - vdioisbu
el
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