STRUCTURE OF ATOM

LESSON - 2 .
YA T [T
atoms with the same atomic number and same
KEY POINTS Nuclear mass number but with different radioactive
isomers properties. Example of nuclear isomers is
Subatomic Particles: Uranium - X (half Ilfg 1.4 min) and Uranium - Z
(half life 6.7 hours
Molecules having same number of atoms and
Name Electron Proton Neutron
Isosters also same number of electrons are called
Symbol e- p n isosters. E.g., No and CO
Approximate relative 1/1836 1 1 Wave
mass
Mass in kg 9.109x10°" | 1.673x10%" |1.675x107%’
- 7
Mass in amu 5.485><10719 1.007 - 1.008 Terms Explanation
Charge (coulomb) 1.602x10 1.602x10 0 Dist bet : ahbouring t b
Actual Charge (e.s.u)| 4.8 x 1070 | 4.8 x 107 0 Wave length (n) | ~ o ance eweenor‘”;egfs'g ouring froughs

Atomic Models:
Thomson’s Atomic Model (Plum-pudding model):-

Postulate:-

Limitations:- Could not satisfactorily explain

Rutherford’

Atom is a sphere of positive charge

in which number
embedded.

of electrons are

the

results of scattering experiment carried

out by Rutherford.
s Model:

Postulates:-

atom is present in its nucleus.

Electrons

revolve around

circular orbits.

nucleus and electrons

the nucleus

Almost all the positive charge and mass of

in

There is strong electrostatic attraction between

Frequency (v)

Number of times a wave passes through a
given point in a medium in one second.
v =c/A

Velocity (c)

The distance travelled by the wave in one
second.
C = VA

Wave number

Number of wavelengths per cm.

Amplitude (a)

Height of the crest or depth of the trough.
Determines the intensity of the beam of
light.

Electromagnetic Waves

Atomic spectrum of hydrogen atom:

_ 1 1
V= Ru (ﬁ—ﬁ)
ny n2

Where, R = Rydberg constant (108978 cm™)
ns and n2 have integral values as follows

Limitations:- Could not explain stability and electronic n1 nz | Spectral Series Spectral region
structure of atom. 1 2,3,4.. Lyman uv
Atomic Terms 2 3,4,5.. Balmer Visible
3 456.. Paschen IR
Terms Definition / Explanation 4 5,6,7... Brackett IR
- 5 6,7,8.. Pfund IR
Atomic Number of protons or electrons of neutral atom
Number (2) P '
Mass  |Total number of d i ;
Number (A) otal number o prOtonS and neutrons in an atom Photoelectrlc effect
Protons and neutrons are present in a nucleus. o Eiecti f elect tak | f th of
Nucleons So, these fundamental particles are collectively Jection of elec rons a eS_ place from the surlace
known as nucleons of metal when light of suitable frequency fall on
Isotopes Atoms of the element with same at?mic 2numl'é)er it.
b‘xt:::rsz\tli:;a?:enz:r:srr:is ‘:'u%;':r’t:ﬂ ' *  Minimum frequency required for ejection of
Isobars different atomic numbers, e.q. 1sP*2 and 163 electron is called threshold frequency (vo).
Atoms having the same number of neutrons but * Energy of the ejected electrons is directly
Isotones | different number o&arotooqg o;\lg?ass number, e.g. proportional to the frequency of radiation.
6C ", 80, 7 .
Isoelectronic|Atems: molecules or ions having same number of ¢ Number_ of ele_CtronS eJ(_aCt_ed per second depends
electrons e.g. N2, CO, CN’ on the intensity of radiation.
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* hv- hvy = 1 MeV

2
Planck’s quantum theory:

Substances radiate or absorb energy
discontinuously in the form of energy packets

The smallest packet of energy is called
quantum. In case of light the quantum is
known as photon.

The energy of a quantum is directly proportional
to the frequency of the radiation.

E = hv were v is the frequency of radiation
and h is Planck’s constant having the value
6.626 x 102’ erg sec or 6.626 x 10 J sec.

A body can radiate or absorb energy in whole
number multiples of quantum hv, 2hv, 3hv...........
nhv, where n is the positive integer.

Bohr's atomic model:

Electrons revolve around the nucleus in
circular orbits of fixed energy.

Electron revolve only in those orbits whose
angular momentum (mvr) is an integral
multiple of h/2II.

Electron absorbs energy in the form of EMR,
when it jumps from lower energy level (ground
state) to higher energy level (excited state)
and vice-versa.

Energy absorbed or released in an electron
jump, (dE) is given by dE = E2 - E1 = hv

Energy of stationary state on hydrogen atom
1
(En) = -Ru (72)

For an hydrogen like species i.e. He", Li
with atomic number Z

2+

2
Radius of nth orbit () = 52.9 x 2 pm

Energy of nth orbit (En) = -2.18x107'%(Z%n?) =
-13.6 x(ZZ/nZ) eV = 3136 X(ZZ/nZ) kcal /mole

Velocity of electron (v) = 2.18 x10® x z/n cms™
Where n = 1,2,3/4...
Limitations of Bohr's theory:

* Failed to explain the spectra of atoms having
more than one electron.

* Failed to account for the splitting of spectral
line source of a spectrum is placed in a strong
magnetic or electric field.

* Dual nature of particle and the uncertainty
principle was ignored in the Bohr’s atomic model.

de- Broglie equation:

A = h/mv = h/p

DHET-11 @A {1 —

Heisenberg’s uncertainty principle:
Ax X Ay > LE

4mm

It is impossible to determine simultaneously,
the exact position and exact momentum of an
electron.

Quantum Numbers:
Principal quantum number (n):

It tells the main shell in which the electron
resides and the approximate distance of the
electron from the nucleus.

Maximum number of electrons a shell can
accommodate is 2n°.

Azimuthal or angular momentum
quantum number (I):

It represents the number of subshells present in
the main shell.

These subsidiary orbits within a shell will be
denoted as s,p,d,f..

This tells the shape of the subshells.

For a given value of n, there are n possible
values of | starting from 0 to (n-1)

Value of | 0 1 2 3 4

Notation of sub shell s o] d f g

The magnetic quantum number (m):

It determines the number of preferred orientations
of the electron present in a subshell.

For a given value of |, there are (2I+1) possible
values of m starting from -l to +l.

Value of | 0 1 2 3
Notation of sub s d f
shell P
3,2,

Values of m 0 (-1,0,1]-2,-2,0,1,2 1.01.2.3

The spin quantum number (s)

It determines the direction of spin of electron
in an orbit.

There are only two possible values for spin
quantum number i.e. -1/2 ,+1/2.

Rules for filling of electrons in various orbitals :

Aufbau Principle:

Electrons are added one by one to the various
orbitals in order of their increasing energy

FHMEIRA. — wear I-Tg-37 [as frees Ravor g (2024)
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starting with the orbital of lowest energy.
* In neutral isolated atom, the lower the value of
(n+l) for an orbital, lower is its energy

* The increasing order of energy of various orbital
s:1s <25 <2p<3s<3p<4s<3d<4pc<
5s < 4d < 5p <6s < 4f < 5d...

Pauli’s Exclusion principle :-

An orbital can contain a maximum number of
two electrons and these two electrons must be of
opposite spin.

Hund’s rule of maximum multiplicity :-

Electron pairing in p, d and f orbital cannot occur
until each orbital of a given subshell contains one
electron each or is singly occupied”.

Exceptional Configurations
Stability of half filled and completely filled orbitals

Cu has 29 electrons.
configuration is

152, 252, 2p°, 3s? 3p° 4s? 3d°
But a shift of one electron from lower energy 4s
orbital to higher energy 3d orbital will make the

distribution of electron symmetrical and hence will
impart more stability.

Ilts expected electronic

Thus the electronic configuration of Cu is
152, 25, 2p°, 3s? 3p° 4s', 3d™
Fully filled and half filled orbitals are more stable

vg fig

HIUAAS FHOT:
AT goael werT el
Tcileh e- p n
JefATfAT @der | 1/1836 1 1
GSTHATA
ST 9.109x10°" | 1.673x10°" | 1.675x10™’
Kg. & 27
geaA(a.m.u.) | 5.485x10™ 1.007 1.008
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ni 3R ny & 31fAT A 39 YPR &

n1 n2 qUIhAT H@oT | i &
11234 .. EIELE R (u.v.)
2 | 345 .. Cirary T

3| 456 .. T 3w (IR
4 | 56,7 .. e 3 d (LR
51678 .. L e (LR.)

yrer faega weima

. mwmﬁrwwwm@rmwm
& A gelelal 1 3cdel UTq H Tag ¥ @i 8

*  Solacld & fsahEe & faT aeae =geaa ngfcd
HI Sgell 3Mgfed (Vo) el SiTelm gl

*  3cAfSd Felaglal 1 Fer fafevor & mgiea &
e 3egafae gl B

o 9fd Ahs 3cafaid soaeldl HI dwar QAfeor i
drgdr W AR Fr &

* hv- hvyy = 15 mev2

wdiF & FaEA gy
g1y Fol Y & ®T H TOMEAR FST 3chiold AT
ITMT FIA &1 FoIT & TaIH BIC Yhe I FaicH Fgl
ST &1 YR & ATHS H FdicH I BIeld & &7 H
ST STl g1 faely araiea i Fat fafewor i smgfea
& Y AT gl &

E = hy, vﬁW@rmﬁr%‘aﬂThW
W%WWBESZGXW erg sec T
6.626 x 10°* J sec ¥

hv, 2hv, 3hv...... nhva:crmﬁmm:ﬁrm‘rﬁ@v‘rm
maﬁﬁ?rawm% aanmmma:croﬁm%l

dR & THAT] Al

*  ZAFCId ANAS & IRT IR ARTT Fa AT Merdr
FET3T A gAd g

*  ZAdCld dhad 3e6 R H gAd § fSeter wofg
TA9T (mvr) h/21 amtru‘rma%|

* 3Zoacied EMR & ®9 & Fall &I 3a®a e g,
9 I TAFT Foll TR (Tl 3aeAT) § 3= Fofl
TR (3cdfoia 3raedn) # gedl & 3R 3@ faudia|

s ZAFeld Toer H 3GMAT AT AFT Folt, (dE) dE
=E2-E 1= hvganr & o &

« R EEn A gEgee WA H Fer

1
(En) = -Ru (72)

*  gTSgIe Sl Teliid & foT 31Te| TRaAT] HaAmE Z
& @1y He', Li**

e n & @ B4 () = 52.9 x n¥/z pm

HET-11 AT fFa1m)

o n & @em & Fef (En) = -2.18x107'® (Z%n?) =
-13.6 x(Z%n?%) eV = 313.6 x(Z%/n?) kcal /moI

o Solgelel & a9 (v) = (2.18 x 10® ) z/n cms™
e SEfn=1234..

R & Rguia # d=e:

. Th ¥ S SolFelel alel WAV & TaFeH
Fr carEar w H [awd|

. Ui @1 & Qe &1 RO & & 9w
Teh TUFCH & GId & Teh Holqd deehrg AT
ﬁawaa%zrﬁww%‘l

. R & WA Alsel H HUT HT Bl Ihid 3R
FfRaaaT [Hgid 1 AR3TEsT HX a7 1T AT

- Tl FHIEIOT:
A = h/mv = h/p

gl &1 fafRaaar Rgura:

h
AxxAv>4nm

T Solaclsd T Jere Ut 3R @l a1fa & v ary
fuiRa & 3@a Bl

FCH WEIIT:

ACT FAEH FEAT (n):

© U 3H ATT Y B I ¢ [FE6H goaeiel @
gﬁm%ﬁsﬁwaﬁrmﬁﬁqﬁm
|

. WE!#%T#T@S!THcM Tl SolgFeisll T 3TTShaH
& 2n° ¥ |

fereiir a1 i w3 Faed & ()

. ;gmﬁar#maamaﬁ@rmﬁmﬁm
|

. T A & M 5T T a3 F s, p, d,
f.. & & # gT STeem|

©  Ig YRR T IHR IAT F

. n & feU 1T A & AT, 0 § Y& gl (n-1) dh

| & n ganfag &7 §
| ST AT 0 |1 ]2 |3 |4
3YRILT T Tohclel s |p |d |f |g

YIHIT F&TFH FaCH T&AT (m):

c  Ig UF IUPA F ANGE Soecd F gEdEr
ifafdearar i gear HT Bl

. 1% fqu It A & AT, -/ & + dh YE gl dlel
m & (2/+1) Fsnfaa &= g
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lFr A= |0 |1 2 3 (a) 3432 (b) 1560
(c) 8240 (d) 2432
TTERA (s |p | d f %5x1o;‘scaﬁ§rmwm#mm
QWF{ FAisg &2
m & &A= |0 |-1,0,1 |-2,-2,0,1,2 |-3,-2,-1,0,1,2,3 (a) 3432 (b) 1560
(c) 8240 (d) 2432
YIHUT FalcH HEII(S) 3. How many neutrons are there in 3sSr®®?
o I foRel et & Al & gAY Y e AeiRa (a) 38 (b) 50
EXGIN (c) 126 (d) 88
«  ue FaicH dE& & foU Fad o defad A 28Sr°° # fraat =qgia g §7
g raTa -1/ 2+ 1721 (a) 38 (b) 50
(c) 126 (d) 88
faffies Fam3t & s A F @Agd 4.  The number of spherical nodes for 4d-orbital
itwars Rgwia: is
© TR FH ol dTer HETH A YE Ph agal For (@) 0 (b) 1
¥ FA F saweA B AT e F Th-us (c) 2 (d) 3
Fh SIS ST gl 4d-3iifdea & AT MaFR Agy i T&IT §
© 3 guE WA #, R Fae & [ (n+) (@ O (b) 1
H AT HH NI, 3ET Folt 3 & FE (c) 2 (d 3
grefr 5. Which expression represents de Broglie
o foffeeT et B FST FT ToaT g3 HA §: 1s < relationship?
2s < 2p < 3s <3p<4ds<3d<4p<5s< (@ h/mv =P (b) X = h/mv
4d < 5p < 6s < 4f < 5d... (c) X = h/mp (d) xm = vip
) i @1 AffaFa &t sl gav #71 gfafafea
U &1 IUael Reyid : - T §?
Ueh FeTeh H F™hdHA & Sl & Johd g 3T I g1t (@ h/mv =P (b) X = h/mv
Solgelad fawlid RusT & g a1fgu| (€) X = h/mp (d) Am = v/p
6. g sub- sheII is characterized by
pdmfmgwﬂmﬁmﬁﬂﬁﬁ () (d) 1=5
Hehdl Sld deh a7 3C|EF;|%T Tl 3iifacd
H UH-USH Solacled o gl AT 37hel &1 oTTed &l gstr-iimra?rﬁ?‘rw% -
(a) n=5 (b) m=3
(c) I=4 (d) 1=5
MULTIPLE CHOICE QUESTIONS 7. Which of the following atoms or atom/ ion
ag ReediT wea: have identical ground state configuration?
(@) Li* and He" (b) CI and Ar
1. Which of following species is isoelectronic (c) Na and K (d) F'and Ne
with CO? frff@a # ¥ R WA a1 /AT F
(a) HF (b) N AW Iraed Reard qAw 87
() N2 . (d) Oz (a) Li* 3% He" (b) CI' 3 Ar
fArfaf@d & @ $la @ vonfa CO & @y (c) Na 3R K (d) F* 3k Ne
HASAFCET & ? .
(a) HF (b) N 8. What will be the wave number of yellow
Nt D 2_ radiation having wavelength 240 nm?
(€) N (D) O (@) 1.724x10%cm™  (b) 4.16x10°m
2. How manynumbers of electron are present (©) 4x10"Hz (d) 219.3x10%cm™
in a 6partlcle which carries a charge of 5.5
x10™"
&1 FErEH faamn Sia FMEIRA. — woaT IF-Tg-30 [eas fvged Favor ¥q (2024)
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10.

11.

12.

13.

14.

HET-11 AT fFa1m)

240 nm JISES g dir AT A aer FE
F1 gei?

(a) 1.724x10%cm’ (b) 4.16x10%m’

(c) 4x10"Hz (d) 219.3x10°%cm™
What will be the energy of one Photon of
radiation whose frequency is 5 x 10 Hz?

(a) 199.51 kJ mol"  (b) 3.3x107%
(c) 6.626x107*Js (d) 2.31x10%
RfFTT & vF BT A FAr 741 ge S

amgfar 5 x 10 g&r 87
(@) 199.51 kJ mol"  (b) 3.3x107%

(c) 6.626x103*Js (d) 2.31x10°J

The energy of a photon given as 3.03x10™"°
J/atom. The wavelength of a photon is

(a) 6.56 nm (b) 65.6 nm

(c) 0.656 nm (d) 656 nm

TF Bl 1 FaT 3.03 x107 /a0y & 7E F
TF Bl T aior oed ¢

(a) 6.56 nm (b) 65.6 nm

(c) 0.656 nm (d) 656 nm

The wavelength of vissible light is

(@ 200 nm- 370 nm (b) 780 nm - 890 nm
(¢) 380 nm -760 nm (d) 900 nm -2000 nm
TUGATT THI T qGES &

(@ 200 nm- 370 nm (b) 780 nm - 890 nm
(¢) 380 nm -760 nm (d) 900 nm -2000 nm
What will be the energy of a photon which
corresponds to the wavelength of 0.50 A° ?
(a) 3.98 x10™°J (b) 3 x10™J

(c) 3.9 x10%J (d) 3 x10%*J

TF Bl A Fa1 F41 gt S 0.50 A° Fr aar
&F ¥ A9 @i &2

(a) 3.98 x107°J (b) 3 x10™J

(c) 3.9 x10%J (d) 3 x10%*J

Series of lines in hydrogen spectrum which
appear in the visible region?

(@) Lymen (b) Balmer
(c) Paschen (d) Brackett

FESIe TaaeH & Y@ A H@er St T a7
# fmé & ¥

(a) omSAA (b) IR

(c) wrEdeT (d) s

Which of the following orbitals has dumb-
bell shape?

(@) s (b) p
(c) d (d f

15.

16.

17.

18.

19.

20.

eafaf@a & ¥ i 3fdecd s7F 3aR o1 82

(@) s (b) p

(c) d (d) f

The energy of 1st orbit in a hydrogen atom:
a) 3.18x107% b) -2.18x1078 J

c) -3.18x108 J d) 2.18x107'®
TBSS AT # TIH HET $H Sl :

a) 3.18x1072 J b) -2.18x1078 J

c) -3.18x1078 J d) 2.18x107'8 y

What's the radius of 1% orbit of He"
(a) 0.1058 nm (b) 0.2156 nm

(c) 0.00529 nm (d) 0.02645 nm
He" 3masT &Y ggell Famm 61 Bsar #a1 87
(a) 0.1058 nm (b) 0.2156 nm

(c) 0.00529 nm (d) 0.02645 nm

Bohr's model could not explain the ability of
atoms to form molecules by

(a) Attraction (b) Physical bonds
(c) Chemical bonds (d) Polarity

dR T Al YA GART 30T Tl HY &verar
) saTEAr 7€ W FH
(b) sifas su=T

(@) 3THYUT
(d) e

ion?

(c) THRIF §ereT

Who found out about dual behavior of a
matter?

(a) de Broglie (b) Bohr

(c) Rutherford (d) Thomson

P 9t & Y R F TR FH fFua gar
AAMAT?

(@) 3r serelr (b) R

(c) &IBIS (d) UiFEEsT

Mass of a photon is given by 3.313 x 10
kg. Find it's wavelength:

(a) 0.67A° (b) 0.67nm

(c) 0.37A° (d) 1.67A°

U Bl FT GeAAR 3.313 x 107 fram fam
T ¥ TR AT G AT F:Y:

(a) 0.67A° (b) 0.67nm

(c) 0.37A° (d) 1.67A°

As per Heisenberg’s principle of uncertainty,
the relation between relative momentum and
relative position is

(a) independent

(b) equal

(c) directly proportional

(d) inversely proportional

FHMEIRA. — wear I-Tg-37 [as frees Ravor g (2024)




21,

22,

23.

24,

25.

HET-11 AT fFa1m)

golaad & AfARaaar & Rquia & @R,

9

Tmer afy 3k wmder Rufy & &iw daew ¥

(a) T@da

(b) ST

(c) &H i

(d) SFcshATTITA

The principal quantum number describes :

a) energy and size of the orbit
b) the shape of the orbital

(c) spatial orientation of the orbital
(d) the spin of the electron

T FICH FEAT qoie FTel #:

(@) HET & Falr 3R IFR

(b) 3N FT IHR

(c) 3Nfoea &1 Tafae A=

(d) SolFeled T AU

—_ o~

What is the shape of the orbital, whose
“1”is 1?

(a) Spherical (b) Dumbbell

(c) Double dumbbell (d) Complex

FeIH FTHFR FAT &, TwdT “ 1”7 1 82

(a) MeTpR (b) sFSa

(C) Sdol S&dol (d) Sfed

Total number of nodes for 3d-orbital is:

(@) 3 (b) 2

(c) 1 (d 0
3d-a‘fﬁm$ﬁvmﬁa?rgwrﬁw%:
(@) 3 (b) 2
(c) 1 (d 0

According to the Aufbau’s principle, which of
the following orbital should be filled first?

(a) od (b) 4p

(c) 3 (d) 2s

Fears & Reuiad F IeER, Afafea & &
FlT AT FaTF Ted ST ST ART?

(a) 5d (b) 4p

(c) 3 (d) 2s

How many electrons can exist with the
principal quantum number’s value as 4?

(a) 16 (b) 4

(c) 32 d 12

AET FICHA HEAT FT AR 4 g W e
ﬁma#razg’rm%?

(a) 16 (b) 4

(c) 32 (d) 12

27.

28.

29.

30.

Calculate the frequency of the wave whose
wavelength is 10 nm.
(@) 2 Hz (b) 3 Hz
(c) 1 Hz (d) 4 Hz
3 A $1 Jgha Ay aoEr FSEdr areed
10 nm 2l
(@) 2 Hz (b) 3 Hz
(c) 1 Hz (d) 4 Hz

frequency, is the minimum
frequency required to eject an electron when
photons hit the metal surface.
(a) Required (b) Activated

(c) Threshold (d) Limiting
qﬁaaa:uﬁa?rm#mlﬁ

T mm F T 3raas

A IR b

(a) 3Ta—S (b) afRT

(c) cgelr d) @fFa

When an electron jumps from 3rd orbit to
2nd orbit, which series of spectral lines are
obtained?

(a) Balmer (b) Lyman

(c) Paschen (d) Brackett

9 UF Folaeld JdIad HaT ¥ & H TaATT
AT B, df auiwAT Y@isi @ @i @ e
gred gt 87

(a) SR (b) eTSHT

(c) urEde (d) she

Which of the following models are not the
same as Thomson Model of Atom?

(a) plum pudding model

(b) watermelon model

(c) raisin pudding model

(d) nuclear model

frafaf@a # @ 9 @1 AT WAy F g
Al & WA AL T2

(a) TorH TS Alse

(b) TS HAlse

(c) Trarfder &r gorar Alsar

(d) wR&A] AlseT

Elements do emit radiation on their own and
this property is known as :

(a) Radioactivity (b) Refraction

(c) Absorption (d) Adsorption

aca Fag fafeor scafoia #va & 3R 3@ ot &t
FET ST &

(v) YfsArufad @) 3rade

(31) 3TeAVOT (&) dr@er
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31.

32.

33.

34.

35.

36.

37.

HET-11 AT fFa1m)

If the number of protons and neutrons of
an element is 13 and 14 respectively, then
what’'s the atomic number(Z) and mass
number(A)?

afy fFt dea & Wl i sggla i "
A 13 AR 14 §, aﬁmmmaﬁr
SSUATT TEAT (A) F4T 82

(a) 13, 13 (b) 13, 27

(c) 14, 13 (d) 27, 14

Which of the following is not an isotope of
hydrogen?

(a) protium (b) deuterium

(c) tritium (d) helium

Hﬁﬁmﬁﬁ?r% A ¥ Fi A1 g FT FHEUAF
?

(a) Wfeas (b) zFRIH

(c) fefewa (d) &feras

Find out the number of neutrons, protons,
and electrons of 17CI*’ respectively.

17C1Y & wH: FgglE, Weld 3R gAweE A
&g AT Hifaw)

(a) 20, 20, 17 (b) 17, 17, 20
(c) 20, 17, 17 (d) 17, 17, 17
Pick out the isobar of 1sAr*.

18Ar*® 1 WﬂTﬂTﬁ 4|

(@) 12Mg** (b) 26Fe®®

(c) 19K*° (d) 28Ni®

Who did the oil drop experiment?
(@) R. A. Millikan (b) J. J. Thomson
(c) Rutherford (d) Galileo

do R &1 AT Faer fRar a1?

(v) IR w fAfoea (@) o o grATe

(31) TIPS (7) Sreiforar
Thomson discovered that every substance in

this universe is made up of from his
experiments.

(a) neutrons (b)
(c) electrons (d)

ATAEA o 39 FAN ¥ 9dT 9T fF 59 gEA S

protons
mass

F A= vt ¥ e B
(T) =ggist (&) weld
(31) Zerrele (&) GeFHAE

Bohr's radius is given by the expression r,= n%ag
where the value of ap is

AT 1 B sffaEFa =

n’ao aRT & 7§ ¥
SIgT ap T AT ¢

38.

39.

40.

41.

42,

(a) 52.9 pm (b) 5.29 pm
(c) 529 pm (d) 0.529 pm

Bohrs theory can also be applied to the
ions like

(@) He* (b) Li**

(c) Be* (d) all of these

aR & Rqua N gt ot any R S
HHhaT ¢

(a) He' (b) Li**

(c) Be* (d) 3T @9

According to the Bohrs theory the angular
momentum of the electron in 5 orbit is

R ¥ RAquid ¥ IR, 58t Faw 7 AT
Frofr w9 g ¥

(a) 10h/n (b) 25h/x

(c) 1.5h/n (d) 2.5h/x

Splitting of spectral lines under the influence
of magnetic field is called

(a) Stark effect (b) Zeeman effect
(c) photoelectric effect (d) screening effect

a1 &1 & 9o F JotswAT Y@t 1 e
Fgaar ¥
(a) T weTd (b) ST woTE

) WIcSallded JHTT (d) ThifAT T a
Bohrs model can explain
(a) the spectrum of hydrogen atom only

(b) spectrum of atoms or ions containing
one electron only

(c) Spectrum of all the atoms
(d) spectrum of ground state atoms only

R T AlSd HST Tl &

(a) el GISZISlel GHTU] T FUFCH

(b) TRHATUIHT AT 3T T TIFCH [FTH hael
T el g §

(c) T TRATILAT T FWFeH

(d) hael Hel HTEAT & AT HT FTFcH

Which one is not in agreement with Bohr's

model of atom ?

(a) Line spectra of hydrogen atom

(b) Paulis exclusion principle

(c) Plancks theory

(d) Heisenberg’s uncertainty principle

A ¥ FI IR F WAV Alsd § FgAA AGT ¥?

(@) BISZISTed GIATUT &l oTgel T

(b) dfelr & Sfgseor RAgia

(c) & = g

(d) BTEoteeT &1 AfARaaar Rgia

FHMEIRA. — wear I-Tg-37 [as frees Ravor g (2024)
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43.

44,

45.

46.

47.

48.

HET-11 AT fFa1m)

What is
0% ion ?
O% AT FT FAFeloid AT FAT &7
(a) 1s%2s22p® (b) 1s?2s?2p*
(c) 1s%2s?2p° d) 1s?2s°2p®
How many orbitals and electrons
associated with n=4 ?

n=4 ¥ fraa 3ifdcew 3k sAe 3 &7

(a) 32, 64 (b) 16, 32

(c) 4, 16 (d) 8, 16

Though the five d-orbitals are degenerate,
the first four are similar in shape whereas

the fifth is different from others. What is the
name of the fifth orbital?

(a) d’y? (b) 7

(c) dx (d) dy

gralte qra d-$§=|$w1='m'rgr g, 98 9R HHR H
AT § SAaf® qiaal q@i & AT gl Iad Farh
T AT FIT 82

(@) di’y? (b) d

(C) dXZ (d) dyz

Two electrons present in M-shell will differ
in

(a) principal quantum number

(b) Azimuthal quantum number

(c) Magnetic quantum number

(d) Spin quantum number

M-Frer # AlSg & FAFElT IelaT-3reler gier

(a) W@ FdicH TEAT

(b) 3TSNHUS FaleH TEAT

(c) Tsehrg FaicH HEAT

(d) 9T FaicH T&ar

An electron can enter into the orbital when
(@) Value of n is minimum

(b) Value of | is minimum

(c) Value of (n+l) is minimum

(d) Value of (n+m) is minimum

TF FolFeld H8Th A Hg YA HT ThdT g2

(@) n & AT FgATH ¥

(b) Tel T AT wgATH &

() (n+l) T AT FgIaH ¢

(d) (n+m) T AT gATH &

The configuration of the valence orbital of
an element with atomic number 22 is

THTY] FHF 22 T dcd & FASTHhal HaTh H
Reara ¥

(a) 3d°4s'
(c) 4314p1

the electronic configuration of

are

(b) 3d%4s?
(d) 3d%4s’4p’

49.

50.

51.

The total number of orbitals in a shell having
principle quantum n is:

HET FACH n a1 Th Ad H Fahl A Fo
e &

(@) 2n (b) n?

(c) 2n? (d) (n+1)

For the principal quantum number n=4,the
total number of orbitals having 1=3 is:

AET F9icH &A1 n=4 & fAT, =3 arek HaTdhT

(a) 3 (b) 7
(c) 5 (d) 9

Quantum number n=2; I=1 represent :
(a) Ts-orbital (b) 2s-orbital
(c) 2p-orbital (d) 3d-orbital
FaicH WEAT n=2; =1 gaufar ¢ :

(a) 1s-p&Ts (b) 2s-h&Th
(c) 2p-+h&Th (d) 3d-a&T

ANSWER OF MCQ QUESTIONS

3 Foll:
1 b 2 a 3 b
4 b 5 b 6 ¢
7 b 8 b 9 b
10 d 11 ¢ 12 a
13 b 14 b 15 b
16 d 17 ¢ 18 a
19 a 20 d 21 a
22 b 23 b 24 d
25 ¢ 26 b 27 c
28 a 29 d 30 a
31 b 32 d 33 ¢
34 c 35 a 36 c
37 a 38 d 39 d
40 b 41 b 42 d
43 a 44 b 45 b
46 d 47 c 48 b
49 b 50 b 51 ¢

VERY SHORT ANSWER TYPE QUESTIONS:

Ffa &g 3T e

1.

What are the diffrent isotopes of hydrogen?

Ans: Protium(sH"), Deuterium(1H?), Tritium(1H®).

FWEIRA. — e IF-Tg-37 [ fngesd RAaRor ¥ (2024)
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1. g3 & s aavaf@s #ar §72

3eak: MeTA(H'), 3geRTA(H?), RR=#A(HY)I

2. What are nucleons?

Ans: The neutrons and protons present in the
nucleus of an atom are collectively called
nucleons.

2. gfFedrT F4T 87

3cc: WA & AfFh F HAlslg #ggia 3R Welad
TR & F gFAIT FT S B

3. Which orbital
characteristics?

does not have directional

Ans: s-orbital

3. 5w Fae & Rucas R{Avare ag @ &2

3cdl: S-h&Th.

4. Out of d-orbitals which doesn’t have four
lobs?

Ans: dz°.

4. d-Fai H @ FEd IR A9 a8 &2

3ca}: dz?

5. Which quantum number determines the :
(a) shape (b) orientation
(c) size of the orbitals?

Ans: (a) Azimuthal quantum number

(b) Magnetic quantum number
(c) Principal quantum number.
5. @i ® Faed gear AuiRa s &
(a) 3R (b) Afaw A=
(c) I3 FH HHR?
3cc: (a) feerelr saiea Twar
(
(

b) uqqnlq FaTcH T&II
C) l;l'?.TI?-I' Faled &

6. What is the relationship between wavelength
and momentum of a particle?

Ans: >\=£ Where \ = wavelength,

h = Plancks constant, p = Momentum.

6. ?mﬁaﬁﬁtﬁﬁtﬁﬂw*aﬁawm

3cdt: =% ST, A = dEeed, h = tois &R,
p = HAT

7. State two properties of electromagnetic
radiations?

Ans: (a) Interference (b) Diffraction.

7. ﬁa:gagaaﬁ!r faftor & &Y apor wame?

3cR: (a) IOl (b) Fcla‘c‘lﬂl

HET-11 AT fFa1m)

8. What is meant by quantisation of electron
energy?

It means that electron in an atom has a
certain ,specific amount of energy.

8. FoFCH FoiT & TRATUNGIOT F FAT drcad §7?

3ccR: STHT AdAT & b fRdl WA 7 Soldgid & Th
faRaa, fafse AT & Fof & B

9. What are degenerate orbitals?

: Orbitals belonging to same sub-shell having
same energy are called degenerate orbitals.

9.  HTYr ifacea Far &2
3cd; AT 3T Tl Teh &1 3UhIr & Fafaasiifecd,
gaer 3fiface Fgerar &

10. Which of the following orbitals are not

Ans:

possible?
1p,2s,2p,3f
Ans: 1p and 3f.
10. f==faf@a & & o a1 sifdes asa & &2
1p, 2s, 2p, 3f
3ca}: 1p 3k 3f.
SHORT ANSWER TYPE QUESTIONS:

oY W 9o

1. State: a) de-Broglie principle and
b) Heisenberg’'s uncertainty principle.

Ans: a) de-Broglie principle : All material particles
in motion exhibit dual nature i.e: particle
nature as well as wave nature. Equation is

h
A= oy
where, A = wavelength of the particle, h =
Planck’s constant, m = mass of the particle
and v=velocity of the particle.
b) Heisenberg’s uncertainty principle: It is
impossible to determine simultaneously, the
exact position and exact momentum of an
electron.

1. «ad : a) S-seret Rgya iR

b) gTgaisTast 1 fARaaar gl

3cat: a) Stanreh gy afdaer @ sifas @or
mmwhaﬂﬁ%aﬁa T TP F
HT-HT T FFT o7
FHOT & A= L
STE, A = @07 Y a7 &8, h = i R,

m = 0T & GeIAT AR v = &HUT & 34T

b) FReeed &1 FfARgaar Rgua: v

FHMEIRA. — wear I-Tg-37 [as frees Ravor g (2024)




2.

soaeld & @l Bufa 3k adls afa #
Ty UG 1 3599 B

State and explain Aufbau's principle.

Ans: Aufbau's principle:- Electron are filled insub-

shells in increasing order of energy. The order
is:1s<2s<2p<3s<3p<4s<3d<4p<5s<4d<5p<4f<
5d<6p<7s...

Rules :

1)

Lower the value of (n+l) for an

?@ﬁsﬂaﬁa%aﬁﬁ@mﬂwaﬁgl ¥
(a) AT FdicH TEAT

(b) feeelr Fated Twar

(c) YT FaicH HEA

(d) FEue Farea d&ar

ol FafeH H&AT FHeTedh & MHR FH TRAT™T
Yl &

. o 5. What type of metals used in photoelectric
orbital,lower is its energy. :
) cells? Give one example.

2) If two orbitals have the same (n+l) ] . Co
value the orbital with lower of n’ has Ans: The metals which have low ionisation
Iower’ value enthalpies are used in photoelectric cells.

R ) ) Cesium(Cs) is an alkali metal is the most

2. Iwa3 F ﬁa}nr-r F Id0 3R FHSTI commonly used metal.

R Arwars Ft Repiar- 3 F god 77 A TIN5 gogafres ot F Rew wEw Bt @
H golacld X ST &1 %A g 1s<2s<2p<3s<3p IqANT AT AT §2 TF ISRIT A
<4s<3d<4p<5s<4d<5p<4f<bd<6p <7s...

s_ p=os P P =/ 3col: ol g3t & &\ 3MIeleor Teded g §

AT, 3T 39ANT PISAFeE Jor & Rhar ST B

1) T wesh & fAT (n+l) 1 AT S AFTA (Cs) T &R ord & o @od 30
HH EHI, IHHN FaAT 3l & HA gl SEAT T ST el e §

2) I &Y erehi H (n+l) AT AW g, a
i S G LONG ANSWER TYPE QUESTION

3. Write the four quantum numbers for valence m ST R
electron of sodium. 1. a) state Pauli's exclusion principle.

Ans: 11Na=1s"2s"2p" 3s' b) state Hund's rule.

Here, n=3,I=0,m=0,s=+7. c) Calculate the energy of one mole of

3. Wf3aH F TSR sAFeT F AT IR FaeA photc1>£1s of radiation whose frequency is
wEaT? fafa 5x10™ Hz.

3ea¥: 11Na=1s?2s> 2p6 g Ans: a) Paulis exclusion principle:- No two

MR S | electrons in an atom can have all the four

Tel, n=3,1=0,m=0,s=+7%. quantum number same.Iln other words, an

4. Define quantum numbers? Which quantum orbital can have ma_ximun_w two electrons and
number defines the shape of the orbital? they mu§t be opposite spin.

Ans: Quantum numbers may be defined as a set b) Hunds rule:- The pairing of electrons in
of four numbers which give the complete the orbital of_the same sub-level does not
information about any electron in an atom. take place until each orbital has one electron.
These are: c) Energy of a photon,

(@) Principal quantum number E =hv u o

(b) Azimuthal quantum number = 6.626 x 1(_)20 Js x 5 x10" s

(c) Magnetic quantum number = 33.130x10°"J

(d) Spin quantum number Energy of on_(ze0 mole of pf;;)tons

Azimuthal quantum number defines the shape - 33'130)(103 X6.022X10°J

of orbital. = 199.51x10°J

- . Q Q - el _1

4. e a3t Y gRena $12 S o Faiew = 199.51 kJ mol ‘ .
HEIT F&TF F MR ) TRATRT FIAT 272 1. a) d9fer & afgsator Rgyia & aamw|

3ol FAlCA HEAT H TN HE&ABT F W & &7 b)ggmﬁlwamﬁl
# g a1 ST Fehell § ST Rl oraATo] &

&1 FErEH faamn = FWEIRA. - e I5-HE-3w [aF frges FaRor g (2024)
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Ans:

HET-11 AT fFa1m)

c) RfFr F v AT BT i FAT A TOTAT
wmmsxm“mm

| GE Usal H, Teh haTeh H
al solaelsl 8l ohd & 3R 3¢ /T
ﬁqag’lmirr%trl

UAF FEH F TH soaeid 7 &l
C) T&h WIelad &1 Fail,

E = hv

= 6.626 x 10%*Js x 5 x10™ s™
= 33.130x10% J

Ueh AT Bield HT Far

= 33.130X1072°X6.022X10%J

= 199.51x10%

= 199.51 kJ mol™

a) What are
example.

isoelectronic species? Give

b) A 100 watt bulb emits monochromatic
light of wavelength 400 nm. Calculate the
number of photons emitted per second by
the bulb.

a) Isoelectronic species:- Species having
same number of electrons but different
charges are called isoelectronic species.

Ex: N* and 0% are isoelectronic species.
b) Power of bulb = 100 watt = 100 Js
Energy of one photon,

E=hv=hch

_ 6.626 x 10-34 JSx3x10° ms
- 400 x 10°m

4.969 x 107° J
Number of photons emitted

_ 100 Js™
= 4969 x 107

2.012 x 102 s™
a) IMSHIBAFCIAS TSAAAT FAT &2 3ETEIOr
afaw

b) & 100 aiEc FT Tod 400 nm @ SeF &
MemAfes @ scafoid FXaT §1 g9 gann
9fY A%z scaferd Biei ) F&IT A AT H

a) AgAFCH! YTadr:- [T Tanfadr 7 selagla

'aﬁrmwaﬁ—cﬁ%aﬁmamrm-m

81 § 37% AL Seladl el ST g
3eeeor: N 3R 0% gHsael ganfaar &
b) Sew &I eAfFa =100 @€ = 100 Js™

Ans:

U Bl &1 3all, E = hv = h c/\

_ 6.626 x 10-34 JSx3x10® ms”

400 x 10°m
4.969 x 1070 J

3cafold wieldr T aJedr
_ 100 Js’

T 4.969 x 107

2.012 x 10 ™

A) Define:

(a) Zeeman effect

(b) Stark effect

(c) Threshold frequency

B) What is the maximum number of emission
lines when the excited electron of a hydrogen
atom in n=6 drops to ground state?

A) a) Zeeman effect:- The splitting of spectral
lines in magnetic field is called Zeeman effect.

b) Stark effect:- The splitting of spectral lines
in electric field is called Stark effect.

c) Treshold frequency:- The minimum
frequency of radiation required to remove
an electron from surface of metal is called
Treshold frequency.

B) Maximum number of emission lines

= n(nT-l): 6(%): 32—0 = 15 lines
A) afsnia #3:
(a) STHagHT
(b) TIRIATT
c) dHgles Hgica

(B) SI9 n=6 #H gISgIoel WA & 3cdfold
sawmmmﬁﬁw%sﬁmﬂmsﬁ
T 3fORaA TEar F4T A 372

A) a) AT werma:-dadhry & 7 qoismera Y@
& FyoTeteT Y ST wera Far e ¥

b) ¥k WeTa:-fdegd &7 & quishad (@it &
et & Tk THTT FeT ST B

c) dugles W%Hdﬁﬁ@sd%mﬁ

aaﬁéaﬁ»r(ramw%ﬁo—m “gAdH IHgfed
&1 ¢Mes Mgicd Fel ST &

B) 3caford Y@M Fr fehas aear
:n(g-l) 6(621) 30 _ s yart
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