ATOMIC STRUCTURE
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DALTON’S ATOMIC THEORY
In 1808, John Dalton gave Atomic theory:

(i) Matter consists of indivisible atoms.

(ii) All the atoms of a given element have
identical properties including identical
mass. Atoms of different element
differ in mass.

(iii) Compounds are formed when atoms
of different element combine in a
fixed ratio.

(iv) Chemical reactions only involve
reorganization of atoms. The atoms
are neither created non destroyed in a
chemical reaction.

(v) Dalton's atomic theory could explain
the law of chemical combination.
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SUB-ATOMIC PARTICLES ~D@
Fundamental particles y sk clc
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1. DISCOVERY OF ELECTRON: 1. SoFcid &1 @S
» Electron was discovered in cathode ray > e H 8\3’ 3 F gHEA CART Hel
experiment by J.) THOMSON in 1897. 1897 & +ylzs fHyor wAeor A
» The charge on electronie, - 9.11 x 107°C ] .
was determined by Mullikan throughoil- » 3R U CIGECIC GG 9c qqeT
drop experiment. ZaRT e” YUY HTAYA, -1.602 x107°C
Aa |

» Actual mass of electron i.e., )
9.11 x 10731 kg was calculated by J.J > O of 9IAEA A e FT WAAA

Thomson. 9.11 x 103! kg fAuTRE Fam)
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2. DISCOVERY OF PROTON : 2. W i @

» Even before the electron was > e & g I« ¥ @ g g
identified, E. Goldstein in 1886 Mesrdld & | 1886 A &
discovered Canal rays. AT RAfHEIor fr @ F 59

3eale deTel ¥ T ATH =T

» If was given the name ‘PROTON’ by .
Rutherford, in 1919. > @ e ATH EIHE a ¥

> Mass=1.67 x 10 kg 1919 & fam

» Charge=+1.6x10"1C » Mass /GeTATT = 1.67 x1027 kg
> AT =+1.6x107°9C
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3.

>

DISCOVERY OF NEUTRON :

Identified by James Chadwick
in 1932 by bombarding a thin
sheet of beryllium by a-

particles.
No Charge

Mass = 1.67 x 10?7 kg (nearly

equal to mass of p*)

3. g $ @A
> ¥ 1932 # dzfaw A
aNATH W a-FoI F TR

¥ TF AR FGAS FHOT
o sgeie &gr a1, &
gl $|

> 3Gl HUT

» GOl =1.67 x 107%7 kg @
[LIVE]
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- ELECTRON PROTON NEUTRON

Symbol e p+ "
Mass 9.1 x1073%y 1.6 10"7"3 1.674% 10~
o ) 0.005 0w 1 ar 1 wan
D;:overer T.‘S’ﬂ‘vgm:z ?’o,laé{.wan v jamao Mw‘
'aﬂ» -1-¢ XIb X) Q’ﬂ



What is the Atomic Mass Unit?
definition:
Tu(=1a)(=1amu) = 112 mass of 1 Catom

Since 1 mol of C atoms have a mass of 12g
and 1 mol of atoms = 6.022 x 1023 atoms

k8 (129 )( 1mol )=_1__.66x10"24
12 \ mol /\6.022 x 1023 =)1.66x1o-27kg§
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Non-Fundamental Particles: m Ao &or
Particles other than electrons, g, Weld 3R #ggia &
protons and electron are called non- 34l {{ﬂ' FUIT HT 3I'F!IT§
fundamental particles. A FHor FHgr JAT4T B
(@) (a) wifrETaT
» Discovered by Anderson in > ¥ 1932 & S @A

1932. v Imp- 4 TUSTHA A HT AN
> Itis the{antiparticle of electron) > & e &I gfasor

(i.e., its charge is positive & its (antiparticle) tl U r D CIC IR

mass is equal to the mass of ST t SHSI GcOATT e &

electron). ZSgATA & SUET gl
» Symbol =e* > FHHI Udlld e* §l (I\\
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(b) Antiproton:
» Antipartide of proton ~

» Discovered in 1955 by Emilio
and Chamberlain for which

they received noble prize for
physics in 1959.

» Symbol = p.

(b)mﬂ’:
> I§ Wl HT Sfasor #~
> FHE @it | 1955 &

wateiat W 3k
hrataed A a1 O FES
faT 37% ¥« 1959 & Alad
SR § FFATAT Fan
T

> SHS Tdid pel
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(c) Neutrino & Antineutrino : (c) R’[@:ﬁ adr l’f?z?@?ﬁ:

> Their existence was predictedin > ¥« 1930 # urail ¥ 3
1930 by Pauli but actually U i yfsgarof Hir oA
experimentally proved in1956. dAfdhe aFaa A T FoT .

s dR 9T ¥ 1956 A

» Mass=0 AT
- Chass =0 gvl
el > ¥ gegA IR Ay WA
» but they both have energy & FUT g1 AfheT IAT T FAT
momericum. sAH gdT gl
» These are mutually antiparticles 3 ¥ 3199 # &+ Qﬂ- -
of each other. gfasor gl

» Symbol = Neutrino:v D > m gdid = a@:ﬂ':v
Antineutrino : v V W‘ v
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(d) Pi-mesons : (d) 918 A :
> The existence of\?_gso)ns > Foldh H¥dcd I

was predicted by Yukawayin sfasgaofl I&Er & §4
1935, 5 1935 & &Y 4|

» The mass of t* is 274 times > UATCH® n-AAT (n*) &7
the mass of electron and 1° GSTATT e~ & GegHATA &l
has mass nearly 264 times the 274 AT 3'F|T g‘l t° <hl
electronic mass. EGSOHTT e & GSOAT &

» Itis not antiparticle of any
fundamental particle.
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(e) Quarks and Bosons :

» The elementary particles from
which other heavy sub-atomic
particles like proton, neutron,
etc. are formed, are called
quarks.

» Bosons are the particles for
which number of rotations are
whole number.

Boson = MESON + Photon

» In particular, both proton &
Neutron are made up of 3
quarks each.

(e) FaTH T NAT :

» q F@gRr For 9w
NIt ATUATIOGS FHOT
p*, nﬂféﬁﬁ? FaTh

|

> AFT ¥ HT &
am%mtw
HeT

dTHT © AHT + BlEe
> Ty &7 @ auT Fgeid
ardl e Faref ¥ AaHT a1

a o

KD,
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Earlier Atomic Models
1. THOMSON ATOMIC MODEL:

» An atom consists of a positively

charged sphere and the electrons

are embedded into it.

R Spherical cloud
=) )~ of positive charge

Electron

» Watermelon model
or

Christmas/plum pudding model

Biology By: SHALINI MA'AM

S Spherical cloud
=) ) of positive charge

Electron

>
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YOTHERFORD’SATOMIC MODEL: 2. T&I®IE & TIHAI HISH:

: > BEXBIE IR 3¢ Remfday & @3
» # Rutherford and his students (Hans MR 3R I ATRA) W 1911 #

Geiger and Ernest Marsden) in o-FUT TN 9T AT TorEa
Q % performed a-particles 3l WA FT IFell Yol G o-FHOI
ering experiment in which #r tor #i

@ H- 96’& é@ﬂz bomba.":ed very thin gold foil ;) pogitively charged centre 3 |
3 E m wit Aa-partlc es. qATART ¥ -
arsaen. (ii) e revolve around nucle

[ e I smr-ﬁg ARE & TRY qFHT

I

) — & L]
LTS o i (iii) Most of the part of atom is empty.
t+ﬁ‘——;—< @ QIATOT HT HTAFRr H0T R grar il
' (iv) Size of nucleus is very small as compared

— to the size of the atom.
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(i)

BOHR'S ATOMIC MODEL

To explain the stability of atom, NEIL
BOHR Introduced Quantum concept and
gave following postulates :

Electrons revolve around nucleus in fixed
orbit which is associated with definite
energy therefore, these orbits are known
as ENERGY LEVELS / SHELLS

(i)

QIATT Y FUEr 1 F@ifed
A & v fiew a7 (1913)




no: 05 € inashell -3 N

n no - oif Shc,))

K chel = 20" - 2()- 2€
L Shell = 2n = 3(})L—f e

m shdd=2n /Q(&) “)@C
”M'&E) I\\ Shel-)pn /_2/.4) D

ot (&\Cg\‘)’r ;j 20 = ZLO =S0¢
Shgi\/ ‘v £L>
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(ii) Electron in each shell = 2n? (ii) IAH HaT H e &I FE&AT

where 'n' is the no. of orbit = 2n2'n' > HET T &I
Kshell=2(1)2=2e" K&l =2(1)2=2¢"
Lshell=2(2)’=8 e L &l =2(2)2=8 e

M shell =2(3)2=18 e~ M P&T =2(3)>’=18 e

N shell = 2(4)2=32 e N FH&T =2(4)2=32¢"

(iii) Shell nearest to nucleus will (iii) SIS & Fad Ade FHaT

have minimum energy & shell $T AT cgeldH graf 3R
farthest from the nucleus will qad O A arell Fa

have maximum energy - I 3T ATRIH BT

(iv) No. of e~ in the outermost

shell of an atom will be eight. ~< ( .b,\
PR
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CHARACTERSTICS OF AN ATOM: QI{AT[ & FTReraTor :
1. Atomic Number (2) 1. 9IHAT] §&IAT / GHA] HATSH (Z)
e ot T v 5w o]
:n atomp e
' Z =Wl T T&AT = ATl Y
Z = no. of p* = no. of e~ TE&aT
2. Atomic Mass (A) 2. YA gedHAT (A)
» Itis total no. of protons & » mﬁﬁs # 39feya wiee aur Fﬂ?ﬁ
neutrons present in nucleus H el e
A=p*+n° A=p*'+n°
Al WeEr AR e fr gfEafea
NOTE: Protons & Neutrons are & w NS g ¥

Collectively called Nucleons.
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Z = no. of electron
= no. of proton

A = no. of proton
+no. of neutron

No. of neutron
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DIFFERENT ATOMIC SPECIES

QAT 3% ®F F Bed §, S 59 9K

g

1.

Isotopes:
‘Isos’ = equal ‘Topos’ = place

Isotopes of an element is defined as the
atoms of an element having-having same
atomic no. but different mass number.

eg. 1H 2H H
(Protium) (Deuterium) (Tritium)

NOTE: Polonium has max. no. of isotopes

TfAaH F gATyES frgean
wares gl

UF 11 I &

¥ qHvas vl
AT S
Isos = §HT, Topos = HTeT

FAEIAS ) 30 THR IRARa

FaTsTaeaT g, tF A da &

m%ﬁmmmn
g geaae wEar B 8l

6C 13C {A

|

Radioactive isotope

(used in carbon-dating)

Biology By: SHALINI MA'AM
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Isotones :

These are the atoms of chemically
different elements having same
number of neutrons but different
mass number as well as atomic
number.

eg. 11Na 12Mg
Isodiaphers :

These refer to the atoms of
chemically different element which
have similar difference between
their no. of proton and neutron.

239 235
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1. Who proposed the atomic 1. 9T & YIAOT R{SUTT &1
principle of matter gfauresr fFas far
(a) Pascal (a) ITEh ol
(b) Dalton (b) STeced
(c) Newton (c) =gc=
(d) Avogadro CIEGILIA]
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2. Which of following particle 2. Afaf@a & 4 slq @1

being charged negatively? $UT HUMcHS ATATAT %7
(a) Proton (a) W

(b) Neutron (b) R{;‘h

(c) Positron (c) Qﬁﬁﬂ

(d) Electron (d) mh

KD,
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3. Cathode rays are-

(a) Stream of a particles
(b) Stream of electrons

(c) Electromagnetic waves
(d) Radiation

3. ¥z fpvor #-

(a) HOTT T RT

(b) gl HT GRT
(c)ﬁagagn'«ﬁzraﬁ
(d) fafeRor

KD,
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4. Which of the following 4. Arafe@a & 4 sia &
determines the chemical dcd & (@E™fAS 0T
properties of an element? fraRa s@ar 82 °
(a) Number of protons (a) el & H&dT
(b) Number of electrons (b)sﬁm $T &I
(c) Number of neutrons (c) RJZFI’ T &I
(d) All of the above (d) Btm?r?r st

KD,
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5. Who is awarded by noble . T &1 @ & Qv &a

prize for the discovery is JIFhR fear %
Neutron
(a) dsfa=
(a) Chadwick (b) IR
(b) Rutherford (c) FAer aEx
(c) Neel’s Bohr (d) e

(d) Rontgen
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6. An element atomic number 6. fHdl aca tR'EHT“T JE&T

17 and mass number 36, then 17 99T gcqAT HEAT 36
number of neutrons present g, al 3WA 3ufPya e
in it- $I HEIT-

(a) 17 (a) 17

(b) 19 (b) 19

(c) 36 (c) 36

(d) 53 (d) 53

KD,
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7. Which of the following 7. Ae@a & ¥ 9 daa
element has relative atomic C 3| UHT‘?&T GI{ATIT AY 17
weight that is made up to qie, 18 =g clel 3T 17
atom containing each of 17 cl I 9IHAT] q =
protons, 18 neutrons and 17
electros

(a) 52
(a) 52 (b) 35
(b) 35 (c) 18
(d) 17

KD,
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8. Which of the following has 8. Ar=faf@a & ¥ fFuer
maximum mass GegAT AOHaA &

(a) Electron (a) ST

(b) Proton (b) ST
(c) Neutron (c) R{sﬁfﬂ'
(d) Nucleus of hydrogen (d) ETS3ISTT &I CHEED
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9. Atoms having equal number 9. WeteT #r AT qE&T

of protons but different CIC T Y Aot
number of neutrons are qE&qT GI{ATT Hgdld
called- %-

(a) Positive ion (a) HeTcHAS ATIA

(b) Negative ion (b) UTTcHS AT

(c) Isotopes OE:LER UGED

(d) Higgs boson (d) 8789 aEa

KD,
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10. Atom having same no of 10. ﬂ'@ 9I{AT] S Tl &Y
neutron but different no of m m ﬂi—ﬂ a’
electrons or protons are qT WIS ST A&l

called- [ g1 8, 378 @ed &-

(a) Isotopes (a) ATSHRIT
(b) Isobars (b) ATSHER

(c) Isotones (c) AT
(d) Allotropes (d) TR

KD,



SSCCGL 2024 10Days 10 Marathon & 11 &' ¥  Biology By: SHALINI MA'AM

11. The cathode ray experiment  11.F4g fHIOT WANT Ugell IR
was done for the first time by fFas GART frar arar ar

(a) J.J. Thomson (a) .. UTHTA
(b) John Dalton (b) AT STecd
(c) Goldstein (c) MesEA

(d) Rutherford (d) TEIHIS

KD,
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12. The nucleus of an atom 12.9A] & A1 8% A 8 8
contains
(a) G
(a) protons (b) -
(b) electrons (c) 9retT 3R et
(c) protons and neutrons (d) REU !E

(d) neutrons

KD,
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13. By whom was neutron 13.@5!’% T @ FEF TarT
discovered? $r 5 Adi? )
(a) Bohr (a) T
(b) Chadwick (b) dsfa=
(c) Rutherford (c) TEIHIS
(d) Dalton (d) STeee

KD,
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14. The isotopes of an element 14.7Fd g & gATOIAsr &

have
(a) AT T TEAT FATA
(a) same number of neutrons ﬁ g
(b) same atomic number (b) YIATIT HHATH THTA
(c) same mass number gre .
(d) None of these (c) GCUATT HEAT HATA

gt 8
(d) 3H & FI$ G

KD,
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15. Which of the following pairs 15.A=RRTAT T A

are isotopes? 2 FATYAS 872

(a) Oxygen and ozone (a) ATFHS 3T FAT

(b) Ice and steam (b) % T o9

(c) Nitric oxide and nitrogen (c) ASieaH 31|3=HI§3 IR
dioxide mgﬁa:r SISHATFHISS

(d) Hydrogen and deuterium (d) 3133’5!7{ I gz[&ﬂ'zm

KD,
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16. The number of electronsinan 16. tI"l"lilT“T FEAT X 3R W‘J’I'W],’
element with atomic number Wﬁl’ Y HT«# dead A

X and atomic mass Y will be gAFCiAl $T FEIAT gl

(a) (X-Y) (a) (X-Y)
(b) (Y - X) (b) (Y - X)
(c) (X+Y) (c) (X+Y)
(d) X (d) X

KD,
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17. Which of the following has a 17.@==R@a & O e

charge of +1 and a mass of 1 AU +1 TUT gTATT 1
amu ? amu

(a) A neutron (a) F!I‘ngf

(b) A proton (b) e

(c) An electron (c) SFeld

(d) A helium nucleus (d) AIGELEGHEE]
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18. Members of which of the 18.A=faf@a # ¥ Fas
following have similar el & TEfAS o7
AT 87

chemical properties ?

(a) Isotope (a) HTSHIRIT
(b) Isobars (b) HTSHNER

(c) Allotropes (c) TaR™
(d) Both isotopes and (d) HTQH’IZ’N IR QFﬂ?N’
allotropes AGIH

N

[LIVE |
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19. Which one of the following

statement is not true ?

(a) Most of the space in an atom
iIs empty

(b) The total number of neutrons
and protons is always equal in
a neutral atom

(c) The total number of electrons
and protons in an atom is
always equal

(d) The total number of electrons
in any energy level can be
calculated by the formula 2n?

UF 11 I &

19. @ a 7 4 i 91 FUa

T A8l 87
(a) 9TATT A FTOHT T
ar @

(b)mmjm;
AT e F FT FEAT
FALAT &Y B B

(c) 9THATT #H Fdae 3R

!

Biology By: SHALINI MA'AM
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20. The atomic number of an 20.fFdY dca & 9IATT q&dT
element is 11 and its mass 11 § dUT gcTATT &A1
number is 23. The correct 23 L FH UANT H
order representing the Ea?glﬂ', qieie adr ~qclel
number of electrons, protons $HT FEIAT HI A ardT
and neutrons respectively in H‘ﬁ hH %
this atom is

(a) 11, 11, 12

(a) 11,11, 12 (b) 11, 12, 11

(c) 12,11, 11 (d) 23, 11, 23

(d) 23, 11, 23 @,
O\



