: A -
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ELECTRON - PROTON - NEUTRON

Subatomlc particles at a gIance y

= ( N
EI.ECTRON LROTON NEUTRON
Y- + o )
£ p n
DISCOVERED BY ,_/ DISCOVERED BY DISCOVERED BY
J. J. Thomson Ernest Rutherford James Chadwick
CHARGE CHARGE . CHARGE
Negative (-1) Positive (+1) L Neutral (0)
NUMBER IN_ AN ATOM NUMBER Im ATOM NUMBER IN AN ATOM
Equals the number of Equals the atomic May or may not equal
protons in a neutral atom Qumber the number of protons
MASS / Il/MASS MASS
9.1 x 103 kg 1.6727 x 10~%' kg 1.6750 x 10-?" kg
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BOHR MODEL [ SIg AISS._

éiscrete Energy Levels [ 3/ddd Fuif &ie

VAL 3

In an atom, electrons revolve around the
positively charged nucleus in definite circular
S~ —— N ,
paths called orbits or shells. . -
UTATY] A s aviol deiidield siTate & drel 3ite fAfdd NIELS BOHR
gdThIe Uil A Fad & folog BElt aT Hiel HEd gl (1685~1962)

C

Each orbit or shell has a fixed energy and these
are known as orbital shells.

Yl d &l aT diel & ves fAfa FHaf €idt & site 58
wefta Bler ser T 2
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POSTyLATES OF BOHR MODEL
ATss & Yod Ufdurea
1,Electrons revolve in certaln fixed circular

orblthells.
S dgIdl folld gaTdhIe B3l (e]m)ﬂqmﬁél
2. These orbits have fixed energles. Energy does
not change while electron stays in one orbit.

masanaﬁﬁmff?@aa?ﬁ%lmas&nzﬂzgﬁgc

sSavilel thi Holl oTdl dgcse|

3. Electrons can jump from one orbit to another

only by absorbing or emitting energy.
"y e Hotf sraeifa a1 3 aﬁﬂiﬁw

as&naqaﬂas&na?rmmél

4. Angular momentum in permitted orbit is

quantized. —_—

ATOM

Meet a Scientist

Niels Bohr was

a professor

of physics at
Copenhagen
University,
Denmarlk. He
was curious
about how atoms
exXist because

the old models
could not explain
why electrons
stay around the
nucleus without
collapsing. His
explanation of the
atomic structure
provided more
clarity. Niels Bohr
received the Nobel
Prize in 1922, for
his work on the
structure of the
atom.
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Q. Why are Bohr's shells called K, L, M, N...? @,

1. Scientist Charles Barkla discovered X-ray lines.
d=TIfoles aTeel aTch st of X-ray ¢&T3iY &} ot Fi

2. He named the firs

Jogiol Ugcst 3&T bl K <1 e

3. He started from K, not A, to leave space if any line is found before K.
Joglal A & Tl K & 2[& fbar arfds K & Uge &1 23T fAcal U oi9Tg 22|

4. No line was found before K.
K & Ugc> id et oidl RS

5. Bohr adopted the same K, L, M, N notation for atomic shells.

d1g o yganu] i & fAe Il K, L, M, N S11e 3rqe f3a




HOW ARE ELECTRONS ARRANGED?

Electrons occupy energy levels called shells.
Their arrangement is called electronic configuration.

{

MAXIMUM ELECTRONS IN A SHELL ]

2Nn°

n = shell number

k )
ki - 3
i 1stshell - K n=1 Maximum: 2 !
fr N\
2"d shell - L n=2 Maximum: 8
. J
r ~
3rdshell - M n=3 Maximum: 18
. J
Example: Silicon — 2, 8, 4 @ Shell capacity is not the same as the number
of electrons present.

Simplified shell diagram
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N shell
M shell

L shell

K shell

Positively
charged
nucleus
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James Chadwick / SAFgdsias

Born / Sic#1f October 20, 1891 20 3Ta¢a 1891
Died / ﬂ:]u@lﬂh 1974 / 24 G‘I,FI]% 1974
Discovery / @l

In 1932, Chadwick proved the existence of (neutrunsj
1932 &, Asfas =1 ggia 3acas R fear,_~

This was a fundamental dis:uve% in nuclear science.

e A1TART A< &6 SIT A Uh lat AT

ATOM

Meet a Scientist

James
Chadwick,
working
under
Rutherford
at the
famous
Cavendish

Laboratory at the University

of Cambridge, solved

a key puzzle in 1932,

when he discovered the

neutron. This breakthrough

explained alomic mass

and earned him the Nobel

Prize in Physics in 1935,

[he neutron immediately

iransformed research.

enabling scientists to probe
nuclear secrets, and sparked
a chain of discoveries

In understanding and
harnessing atomic energy.
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EVOLUTION OF ATOMIC MODELS
tmmg Aisdl & fadr™

DALTON THOMSON RUTHERFORD BOHR MODERN MODEL RESEARCH

CONTINUES
ST AT RGBS CIF8d 3y Aisd
Me IR &
Indivisible Electrons in a Nuclear model Fixed energ)/ Quantum Our understanding
solid particle positive sphere levels mechanical model evolves

g H RPN afieaied 0 A aeiER w@ieA e o aud
s fapfia gt



W

DISCOVERY OF ATOM
UeATO] &l WA &1 sfderd

01 Democritus | 8dlfhed - c. 400 BC
‘Matter consists of tiny particles
called atomos. A philosophical idea,
not an experimental theory.

-geref ged Huil & e g, fieg velata
&1l TE qreffstes fa=me 2m

02 John Dalton | HTdl STedl - 1803
Scientific atomic theory: atoms
combine in simple whole-number
ratios to form compounds. | |
-ﬁ.?lm HEHTUI@ETH: UZHATO] &eed |

qutfes 3feTUTd 9 [Aicshe UMb della 2l 3y
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03 J. J. Thomson | &1. 9. [Tl - 1897
-Cathode-ray experiments revealed the
electron. Atoms contain smaller
particles.

‘213 fdseul Y9t & s aiel &t @tot g5
UeATU] 3 BIE HUTENd £l

04 Ernest Rutherford | 3fcf& ZTeWHIs - 1911
‘Gold-foil scattering revealed a small,
dense, positive nucleus. Most of the
atom is empty space.

“ZIUf-UA 4 Bie, U, eetrdfeld
SATfAres &1 Il ge3T 3ifeepiel qeaTu] St 2




05 Niels Bohr | sfilc dlg2 - 1913

‘Electrons occupy fixed energy levels.
Transitions absorb or emit energy.
FSTEIdl fAfd FHof edel A 2gd gl &ae
gEchal UE SHuif b1 3aeiyuT AT Icdvlol T 2|

06 James Chadwick | & T3fdb - 1932
‘Discovered the neutron: an electrically
neutral particle in the nucleus.

‘g lol bt Hel: ATfates A IufRld fagd
Jerefie HoTl




COMPARISON OF ATOMIC MODELS

URHTY] HISEl bl gei-T

- Proposed by | yaar /o Main feature Limitation / =ftar
Model / ATSeT sk / T Pt /
/‘ . Dalton’s Model | John Dalton 1803 Solid, indivisible atom g::jtliﬂlggt explain subatomic
Slee PIAISA | ST STee 3, 3ifaTsg TRaT] IURATN G HUN I AT T
e i Electrons embedded in Could not explain the nuclear
&0 Tb e M\,Odel .:l,;'J.ﬁ'I'hovmson 1904 | apositive sphere structure
Ce  AMHTPIHISA | of. o ATHAT | RN A A sAag | AR TREAT ) e T8
Small positive nucleus; Could not explain atomic
) Rutherford’s Model |  Ernest Rutherford : 3
s electrons around it stability
VGBI FIHisd | I WETHIS BieT YA AT, QRATY] Y R Y AT TE
e Py IRI 3R el
Bohr's Model Niels Bohr z:‘xee:; ;Eg\i/tesl :vith quantized I;ir:'i"'tgd for multi-electron
IR T HiSel mw fafera wemd 3ik Faf &R 9g-etag Tt & ferg Hifia
| {tw;;%*v & Modern Model Many scientists “Present | | Electrons described by orbitals Mathematically complex
L e diEd | sMwdwmifie || ddAE | | ifdedt gRT seegiHl vl | wiforda v @ sifew




' ELECTRONIC CONFIGURATION |

First 20 Elements ¢ Neutral Atoms

4

Element Sygbol Electrons TL /M| N Configurationj r Element |Symbol| Electrons| K | L [ M | N | Configuration
Hydrizer_t @ % || = | = | = 1 Sodium Na @ 2 | 8 @F = 2 8,1 {
Helium He 2|~ |[=-1- 2 Magnesium | Mg 1238 2SRz 282

uthiom | Li | 3 [2]2|-[-| 21 |[Auminim| A | 13 |2[8[3|-| 283
Berylliur;n Be J 4 2 | 2 | - | - ZL% J LSilicon Si 14 7 2 84| - ) 2,8,4 il
Boron B 5 2 | 3| - | - 2,3 Phosphorus| P 15 285 ]| - 2,8,5

Cabon | € | 6 |2 4 -|-| 24 ||sulphur i) 2 s 2o,

‘Nitrogen N 7 | 2 5| - |- 2,5 . Chlorine Cl 17 | 2 (8|7 = 2,8,7 -
Oxygen (o) 8 2 (6 | = | = 2,6 Argon Ar : 18 2 | 8 | 8 | - 2,8,8
Fluorine F 9 2 |7 |- | - 2,7 Potassiumﬂ K 19 2 d g | 8 2,8,8,1 ]

| Neon Ne 10 L p) @J - \,Zugm Il Calcium Ca 20 2 8|8 2,8,8,2

s

.

K = 1st shell L = 2nd shell M = 3rd shell N = 4th shell ] [ For neutral atoms: electrons = atomic number

~

J




1

11

16

Hydrogen

Carbon
@

®

2,4

Sodium

2,8,1
Sulphur

©

2,8,6

2

12

17

ELECTRON SHELL DIAGRAMS

Helium

6
2

Nitrogen

®

2,5

Magnesium

)

-@

2,8,2

Chlorine

Simplified Bohr shell diagrams ¢

First 20 Elements e Neutral Atoms

thhlum

@

Oxygen

2,6

Aluminium

2,8,3
Argon

2,8,8

4 Beryllium

9 Fluorine

.
)

14 Silicon

@

2,8,4

19 Potassium

Electrons shown as dots

10

15

20

Boron

G

Neon

Phosphorus

2,8,5
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® Atomic Numb¢r (2) / TedTY] §&1 (2)
No. of protons or electrons in an atom
of an element.

faseft dea & TeaHTu] & Hieist a1 s awiai Mass

number

&t T

(Z=e=p | =

Mass Number (4) / S03Te ST (A) I
Sum of protons + neutrons. L

WIeTel + ogglel bl AN 2> L

ATOM




ISOTOPES, ISOBARS & ISOTONES .#

CLASS 9 CHEMISTRY

DIFFERENCE TABLE

o.‘
e .

<

- oy
BASIS / 3TeR ISOTOPES / HH¥TfHeh ISOBARS / ¥a¥If¥eh ISOTONES / 9P
Same atomic number (Z), Same mass number (A), Same number of neutrons (N),
’_:7 DEFINITION / different mass number (A) different atomic number (Z) different atomic numbers (Z)
=) afeumer THT GRATY] 5B (Z), T GEHE |1 (A), THH =g (N),
= geau= 9T (A) f9=1 == B (Z) =1 a=TY] BHiE (2)
ATOMIC NUMBER (Z) / P :
@ TR B (2) Same / 9HHE Different / 31191 Different / 3Tc171
MASS NUMBER (A) / . Usually different /
@ R Different / 31e191 Same / 9HHF :
C() NEUTRONS (N)/ : .
OO =g (N) Different / 3TeTi1 Different / 3Te171 Same / HHH
EXAMPLE / }H,fH,?H 4gAr ! ggCa 12C : 1;N
E ok ( Hydrogen / gT8gIoi ) ( Argon & Calcium / 3mfa 31 &fer—m ) | ( Carbon & Nitrogen / @Tea 31k ATsdIeA ))
- TRICK / arg 7@ S TRICK | | EXAMPLE CHECK / Sereworsitar —FORMULA / 9o
Isotopes Isobars Isotones v 2c&™Cc > 7=66- Isotopes Neutrons (N) =
— Same Z — Same A — Same N o 40 Mass Number:(A) -
Same Element | Same Mass Number Same Neutrons V' 1gAr & 3o Ca —> A=40,40 — Isobars ass. iatie
| (WHaE) | (WEgEEE ) | (WEE) | | ¥ 8C& TN > N=8,8 - Isotones Atomic Number (Z)
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@ %(Hé’z{l\ °( d? ﬂj = d\‘.l{k

Isotopes ] YE £ UG

Atoms of the same element
having same atomic number but
different mass numbers are

called isotopes.
mz”rac—d%% ot
I3 G dATol

aﬁmﬁa ' i

Reason: Same number of
protons but different nymber of

Example / 3qIoUI

g Hydrogen/6|$§|“|‘1 'H 2H1' 1

heutrons. —
BICOT: UleTol ht'&H iz HHT AR

0 ._ P A‘_ — mmw\ e Chlorine/ @
a%l I 3 S _
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1 Z 3

H H H

1 1 1

Protium Deuterium Tritium



o

-

CHEMISTRY SCIENCE BY RADHIKA MAM ATOM
Same element. Different neutron numbers.
W b
Atoms of the same element STRUCTURE OF AN ATOM
with the same atomic number
@ @ but different mass numbers. Electron (-)
¥ Proton (+)
rATOMIC NUMBER (2) 1 MASS NUMBER (A) |
[
! e ‘ Number of protons ) ¥° ‘ Protons + NeutronsJ ‘ Nucleus
SAME PROTONS ¢ DIFFERENT NEUTRONS Neutron (0)
: : . ) Electron shell
EXAMPLES ‘ Hydrogen: 'H, *H, °H SNN——
Carbon: 12C, 13C, 14C implirie elilum-4 atom

.
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P
C
£

ISOBAR l _Ew - Example [ 3qIoRUI

Atoms which have different atomic
number (element is diffm 14 !

same mass humber are called

Isobars. . 924 24
q fotsreht ueatruy sz fateet (aaa * {1Na and 15 Mg

faYest) ST TATS A 2,
HAAHR S %’n_
CQ 40 3 X W

2390 B
P= 20 f‘“@
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40 40 40
18Ar 19K 2oca



s fobrbep 22 S0
@somNesll A lfoth ook, A 3 SIL
Saﬁfw N2 S

Atoms with same number of neutrons /

but different number &A/\ﬂomtom‘. are &by s

called Isotones ~ _3 \ 4 LAJ/

a el s A, Do (03
mﬁmﬁaw%ﬂﬁﬁ?ﬁ% Aspth

Elala%"glai aigé“ql DL 2 l(y y :

Example / SSTGRUT: }/ /

31 P and 32§\ are isotones.
15 16

Each has 16 neutrons but 15 and 16 protons respectively.
Udd 416 Y- ¢ clfdh-T hH=E: 15 3R 16 Ui g |




ATOM vs ION

9] 3R AT H 3R

( ATOM / TR91v]

a Electrically neutral
faga ¥u | e

e Equal numbers of protons and electrons \)O—
Tier 3R seiaeia $f sedr gAH 4P

e Proton number identifies the element ~ ¢ \
Wie & HEaT ded H ygaH ag amﬁ{

Loses 1 electron

He 1 Solagi< @ldT §

(Helium atom)

ION / 3199 ]
Electrically charge /
faga ¥9 9 smafd«a

Unequal numbers of protons and electrons
Hiei 3R selag & H&AT
Can be a single atom or a group of atoms

@mmmmwz’rm%

He*

(Helium ion)

giferas 3=

He: 2 protons, 2 electrons
Net charge: 0 / %t 3Mae: 0

) JLI

He*: 2 protons, 1 electron
Net charge: +1 / e 3A: +1

J

L J
i Electron loss — Positive ion | Electron gain = Negative ion Y
8 SAdeld T — A1 SASSId YT — RO b
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| lon [ 304/

\/(ectrlcall charged part[}e”

1. CCltIO SIFH'CIEI Positively charged ion

Example / R‘IE?U@

Zm | ZROTIAST - Negatively charged ion
ZHUTTH D &4 & 3Tafeld e —

Example / 3313?01@
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Symbols of Elements

1. 1803 - Dalton gave first pictorial symbols.

2.1813 - Berzelius gave alphabetical symbols from Latin names.
3. Now[IUPAC approves all symbols. l\h

4. Rules: 4 NV

‘Symbol = Ist letter or I1st two Ietters

‘Ist letter - Capital, 2nd - small — H, Al, Co (I@Q%
-Some = Ist + other letter - Cl, Zn ~ "

@ Hydrogen O Carbon Q Oxygen

@ Sulphur @ Iron @ Copper

Fig. 8.9: Symbols of some elements given by Dalton
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ATOM

Table 8.2: Names of some common elements and their symbols

—"\\I
Name of the Name of the Name of the
element sl element Symbol element e
Aluminium @ Copper /™ Cu Nitrogen N
(Cuprum)
Argon ( AD Fluorine ™ F Oxygen 0
~— |
Barium Ba Gold @ Potassium K
(Aurum)™> (Kalium)
Boron B Hydrogen H Silicon Si
: : Silver
Bromine Br Iodine I | (Argentum) Ag
. Iron Sodium ‘
Calcium La (Ferrum) @ Natrium) Na
Lead
Carbon C (Plumbum) I. Sulfur S
Chlorine a Magnesium Mg Uranium U
\_ Cobalt <Co Neon Ne Zinc In )

Scientists use these symbols instead of full names because they are
internationally recognised and allow scientists worldwide to communicate
clearly, regardless of language barriers.
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Homi Jehangir Bhabha

giaft sTgrofie e

Homi Bhabha was an Indian physicist, known
as the Father of Indian Nuclear Programme.
He established TIFR and BARC for peaceful
use of atomic energy.

Z1att ATHT Th 3T afifds dafas 2, fAed

e BRIBHH BT AT Bel ATdl 2l

ﬁnm %ARC@#W@W%
UeATU] Hutf ol eNifdgof 3uior fadwred,

3R RAifb T A & adb|

ATOM

Meet a Scientist

Homi
Jehangir
Bhabha was
an Indian
physicist.
He is known
as the
father of the Indian nuclear
programme. He made a
pioneering contribution
to the development of
atomic energy in India. He
established key institutions
like the Tata Institute of
Fundamental Research (TIFR)
and the Bhabha Atomic
Research Centre (BARC),
for peaceful uses of atomic
energy to generate electricity,
support agriculture, and
advanced medical treatments.
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