LESSON - 2

STRUCTURE OF ATOM
YA T [T

atoms with the same atomic number and same
KEY POINTS Nuclear mass n_umber but with different _rad|oact|\_/e
isomers properties. Example of nuclear isomers is
Subatomic Particles: Uranium - X (half I|fe_> 1.4 min) and Uranium - Z
(half life 6.7 hours
Name Electron Proton Neutron Molecules having same number of atoms and
Isosters also same number of electrons are called
Symbol e- p n isosters. E.g., N> and CO
Approximate relative
R 1/1836 1 1 Wave
Mass in kg 9.109x10°" | 1.673x10%7 [1.675x107%’
: =
Mass in amu 5.485><10_19 1.007 - 1.008 Terms Explanation
Charge (coulomb) 1.602x10 1.602x10 0 Dist bet : ohbouring ¢ h
Actual Charge (e.s.u)| 4.8 x 1070 | 4.8 x 107 0 Wave length (1) | —'>ance eweenor"gers‘tes'g ouring froughs

Atomic Models:

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

Postulate:-

embedded.

Limitations:- Could not satisfactorily explain

Atom is a sphere of positive charge

in  which number of electrons are

the

results of scattering experiment carried
out by Rutherford.

Rutherford’s Model:

Postulates:-

e Almost all the positive charge and mass of

Frequency (v)

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

atom is present in its nucleus.

e Electrons

revolve around the nucleus in

circular orbits.

* There is strong electrostatic attraction between
nucleus and electrons

Where, Ry =

1 _ 1 1
—=V=Ru (—2——2)

ni no

Rydberg constant (108978 cm'1)

n{ and n2 have integral values as follows

Limitations:- Could not explain stability and electronic n1 nz Spectral Series Spectral region
structure of atom. 1 2,34.. Lyman uv
Atomic Terms 2 3,4,5.. Balmer Visible
3 4,56.. Paschen IR
Terms Definition / Explanation 4 5,6,7.. Brackett R
- 5 6,7,8.. Pfund IR
Atomic Number of protons or electrons of neutral atom
Number (2) P '
Mass  ITotal number of d i :
Number (A) otal number of protons and neutrons in an atom Photoelectric effect
Protons and neutrons are present in a nucleus. e Eiecti f elect tak | f th of
Nucleons | So, these fundamental particles are collectively jection of elec I.’OHS a e; place irom the suriace
known as nucleons of metal when light of suitable frequency fall on
Atoms of the element with same atomic number it.
Isotopes but different mass number e.g. 1H', 1H? 1H® - . o
. Q. 17, 11, 17 * Minimum frequency required for ejection of
Isobars Atoms having the same mass nymber but electron is called threshold frequency (vo)
different atomic numbers, e.g. 15P*2 and 168% q y Vo).
Atoms having the same number of neutrons but | * Energy of the ejected electrons is directly
Isotones |different number O&Brotooqg o;\l@ass number, e.g. proportional to the frequency of radiation.
6C ", 80", 7 .
Isoelectronic |Atoms: molecules or ions having same number of ® Number_ of ele.CtronS eJ?Ct'ed per second depends
electrons e.g. N2, CO, CN’ on the intensity of radiation.
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* hv- hv = 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 107’ 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/21I.

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

(En) = R (12)

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

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

Energy of nth orbit (En) = -2.18x1078(Z%n?) =
-13.6 X(Zz/nZ) eV = 313.6 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

HefT-11 QAT faaD

Heisenberg’s uncertainty principle:
h
Ax X Ay > iy

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.

e Maximum number of electrons a shell
accommodate is 2n2.

can

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 p 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 +I.

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.

e 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:

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




starting with the orbital of lowest energy.

* |n 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
is:1s <25 <2p<3s<3p<4s<3d<4p<
5s < 4d < 5p <bs < 4f < bd...

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
1s2, 252, 2p®, 3s?, 3p°, 4s', 3d™
Fully filled and half filled orbitals are more stable
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e n d @ & Feit (En) = -2.18x107'% (Z%n?) =
-13.6 x(Z%n? eV = 313.6 x(Z°/n?) kcal /mol
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MULTIPLE CHOICE QUESTIONS
T e vea:
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Which of following species is isoelectronic
with CO?

(a) HF (b) N2

(©) N2 (d) Oz

famfaf@a & @ #fa @ yonfa cCO & @y
gASAFCEA § ?

(a) HF (b) N2

(©) N2’ (D) O

How manynumbers of electron are present

in a 6partlcle which carries a charge of 5.5
x10"

(a) 3432 (b) 1560
(c) 8240 (d) 2432

5.5 x10™'® C amaer arer v For A fraeht e
# gawc Al §?

(a) 3432 (b) 1560

(c) 8240 (d) 2432

How many neutrons are there in 38Sr282

(a) 38 (b) 50

(c) 126 (d) 88

38Sree & fFraer Fqgﬁl’ a2

(a) 38 (b) 50

(c) 126 (d) 88

The number of spherical nodes for 4d-orbital
is

(@ 0 (b) 1

(c) 2 (d) 3

4d-3iifdear & AT MaeR Agw f d&aT §
(@ 0 (b) 1

(c) 2 (d) 3

Which expression
relationship?

(@) h/mv =P (b) X = h/mv

(¢) A =h/mp (d) xm = v/p

i @ fRcaFa &t el Fev &1 yfafAfec
HIAT &2

represents de Broglie

(@) h/mv =P (b) X = h/mv
(¢) A =h/mp (d) xm = v/p
g sub-shell is characterized by

(@) n=5 (b) m=3

(c) I-4 (d) I=5

g 39-Hrer i RAvar &

(@) n=5 (b) m=3

(c) I1=4 (d) I=5

Which of the following atoms or atom/ ion
have identical ground state configuration?
(a) Li* and He" (b) CI and Ar

(c) Na and K (d) F'and Ne
farafaf@a & & e aw@Tr a1 AT F 7
A e e g &7

( ) Li" 3R He" (b) CI 3 Ar

(c) Na IR K (d) F" 3k Ne

What will be the wave number of yellow
radiation having wavelength 240 nm?

(@) 1.724x10%m™ (b) 4.16x10%m™

(c) 4x10"Hz d) 219.3x10%cm’
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240 nm dUITEEN arer dier RAfHIor iy aier gEar

faf@a & ¥ &l 3ifdead 7E 3R o1 82

2 gt (a) s (b) p
(a) 1.724x10%cm’ (b) 4.16x10°m’ (© d d) f
14 3. -1
(c) 4x107Hz (d) 219.3x10%cm 15. The energy of 1st orbit in a hydrogen atom:
9.  What will be the energy of one Photon of a) 3.18x1072 b) -2.18x107® J
radiation whose frequency is 5 x 10 Hz? c) -3.18x1078 J d) 2.18x107'8 J
199.51 kJ mol 3x107° : .
(@) 199.5 \f34mo (b) 3.3x10 5J . # S —
(c) 6.626x10™"Js (d)y 2.31x10°J a) 318><1O'13J b) -2.18x1078 J
R ¥ s BT i Far F4r O orEd c) -3.18x1078 d) 2.18x107"8 y
3mgir 5 x 10 g 82 6. What ius of 1% orbit of He" ion?
(a) 19951 kJ mol"  (b) 3.3x10° : (a;‘aéﬂ;';z radlus © (b;”bétz‘:% o lon
6.626x10s d) 2.31x10°J ' '
© @ 19 (c) 0.00529 nm (d) 0.02645 nm
10. The energy of a photon given as 3.03x10° . £
J/atom. The wavelength of a photon is He" 3maer &1 wgelt Fam #r Bsar Far §2
(a) 6.56 nm (b) 65.6 nm (a) 0.1058 nm (b) 0.2156 nm
(c) 0.656 nm (d) 656 nm (c) 0.00529 nm (d) 0.02645 nm
TF BT € 337 3.03 x10° 19J/‘R’«HTUT & a1k ¥ 17. Btohr’s t|'nofdel coultli nolt ext?lain the ability of
UF WYl £ aT de aom:oprmmoecuet)s )';h o bon
(@) 6.56 nm (b) 65.6 nm (a) ttrac'flon (b) yS|.ca onds
(©) 0.656 nm (d) 656 nm (c) Chemical bonds (d) Polarity
11. The wavelength of vissible light is g{zrm'r T =T glr: e Eﬁ
(@ 200 nm- 370 nm (b) 780 nm - 890 nm (a) 3TeRoT (b) ST s
(¢) 380 nm -760 nm (d) 900 nm -2000 nm (c) ErEfE de (d) erdrar
TRIATA FFRI FT TS § 18. Who found out about dual behavior of a
(@) 200 nm- 370 nm (b) 780 nm - 890 nm matter?
(¢) 380 nm -760 nm (d) 900 nm -2000 nm (a) de Broglie (b) Bohr
12. What will be the energy of a photon which (c) Rutherford (d) Thomson
corresponds to the wavelength of 0.50 A° ? et e ¥ QY ¥aER ¥ Iy F fhEer gar
(a) 3.98 x107™J (b) 3 x10™®J STT?
(c) 3.9 x10%J d) 3 x10°3*y (@) B share (b) SR
TF Bl fY Fol F4T @R S 0.50 A° H T (c) TeIHIE (d) et
aed ¥ Ad mfsﬁ 87 15 19. Mass of a photon is given by 3.313 x 1073
(@) 3.98 x107°J (b) 3 x10™J kg. Find it's wavelength:
(c) 3.9 x10%J d) 3 x103y (a) 0.67A° (b) 0.67nm
13. Series of lines in hydrogen spectrum which (c) 0.37A° (d) 1.67A°
appear in the visible region? TH q.ﬂm T m 3.313 x 1034 ﬁ,,—;n' ﬁ-q-r
(@) Lymen (b) Balmer AT &1 SHA dWT &F AT A
(c) Paschen (d) Brackett (@) 0.67A° (b) 0.67nm
gESo ThFCH A @it A H@er S T a7 (c) 0.37A° (d) 1.67A°
# s % 20. As per Heisenberg’'s principle of uncertainty,
(a) wmSHT (b) TR the relation between relative momentum and
(c) 9T (d) soe relat?ve position is
14. Which of the following orbitals has dumb- (@) '”deplendem
bell shape? (b) equa _
(@) s (b) p (c) fjlrectly proportlo.nal
(c) d d) f (d) inversely proportional
HEfT-11 RHTIA fasTr) (=2




21.

22,

23.

24,

25.

gEotead & HfaRaaar F RAguia & IqER, 26.

AT Y 3 Ader Uy & fiw waw ¥
(a) T@dA

(b) SIST

(c) |H 3Medricieh

(d) gt

Pl
The principal quantum number describes :
(a) energy and size of the orbit

(b) the shape of the orbital 27.

(c) spatial orientation of the orbital
(d) the spin of the electron
AT FICH FEAT T FT §:
(@) HET T Falr 3R IFHER
(b) 3ifScer &1 HHER
(c) 3Mfsca &1 Tafas FfATA=a
) Selerglel T TH0T

What is the shape of the orbital, whose

“1”is 1? 28.

(a) Spherical (b) Dumbbell

(c) Double dumbbell (d) Complex
FeTH FT IHFR FAT &, owwr “ 17 1 82
(a) e (b) SFSS

(c) Sdef SHIA (d) Sfear

Total number of nodes for 3d-orbital is:
(a) 3 (b) 2

(c) 1 (d 0

3d-3iffaeer & faT At A Fo wE7T 2 29.

(a) 3 (b) 2

(c) 1 (d) 0

According to the Aufbau’s principle, which of
the following orbital should be filled first?
(a) 5d (b) 4p

(c) 3 (d) 2s

e & Reuiad F IeuR, Amfaf@a & &
Pl AT FaTF T IR AT ART?

(a) od (b) 4p

(c) 3 (d) 2s

How many electrons can exist with the

principal quantum number’s value as 4? 30.

(a) 16 (b) 4

(c) 32 d) 12

AET FACH WEAT & A 4 g« W fFaa
sawei AloE 8w §2

(a) 16 (b) 4

(d) 12

Calculate the frequency of the wave whose
wavelength is 10 nm.

(@ 2 Hz (b) 3 Hz

(c) 1 Hz (d) 4 Hz

3 AT 1 Jg A o F S aeeed
10 nm 2l
(@) 2 Hz
(c) 1 Hz

(b) 3 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

Mgy, BIelT F T A Tde & T

W zaeA ® AT PEwd & AT sraeas
e g ¢

(a) 3aTH (b) @fra

(c) g (d) @faa

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 U ATl dad FaT F e 7 Tl
e 8, at aviwe Y@t @y wia @ s
wred gt 872

(a) s (b) emSHT

(c) TR (d) she

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

(@) plum pudding model

(b) watermelon model

(c) raisin pudding model

(d) nuclear model

fafaf@a # ¥ Fla @1 Afsa WAy F g
AlSd & TATT aé’r 87

(a) o gfsar Alse

(b) TS AlsA

(c) TrafAer & goar Al

(d) XA AiseT

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

(a) Radioactivity (b) Refraction

(c) Absorption (d) Adsorption

dca Faa fafeor scafoia #a § 3R 3w qur |

T ST §:
(v) YAreafdar (&) 3radeT
(31) 3TFATOT (g) ar@ar




31. If the number of protons and neutrons of (@) 52.9 pm (b) 5.29 pm
an element is 13 and 14 respectively, then (c) 529 pm (d) 0.529 pm
hat's th tomi Z ,
‘: ars e atomic number(Z) and mass 38. Bohrs theory can also be applied to the
umber(A)? ions like
Ifg frlt aea & Wielw AR Fggler v wEw (@) He'® (b) L
HAA: 133ﬂT14%?ﬂqmurm(Z)3ﬁT 3+
(c) Be (d) all of these
GSOATT §EAT (A) F4T 87 ‘ :
(@) 13, 13 (b) 13, 27 an *%ﬁm N At st amp R e
(c) 14, 13 (d)y 27, 14 (a) He' (b) L%
32. Which of the following is not an isotope of (©) Be3* (d) 3 &«
hydrogen?
(a) protium (b) deuterium 39. According to the Bohrs theory the angular
momentum of the electron in 5™ orblt is
(c) tritium (d) helium ¥R > 5t e # =3 -
frfaf@a # & sl @1 gee &1 gATUA® o F3 e ¥
TeT 872 (a) 10h/x (b) 25h/n
(a) feas (b) sgeRTA (c) 1.5h/x (d) 2.5h/x
(c) fefeza (d) erfor 40. Splitting of spectral lines under the influence
33. Find out the number of neutrons, protons, of magnetic field is called
and electrons of 17CI*’ respectively. (a) Stark effect (b) Zeeman effect
17CP¥7 & A W Wet 3R saFeiar f (c) photoelectric effect (d) screening effect
& A fifSw) IR &F & T A qoimA Y@t #1 fwsT
(a) 20, 20, 17 (b)y 17, 17, 20 ﬁ?ﬂ?ﬁ g
(c) 20, 17, 17 d) 17, 17, 17 (a) ¥ v (b) ST 3T
34. Pick out the isobar of 1sAr*’. c) , ergeiface Foa  (d) FhifT e
18AF° FT THARS Elfl'l 41. Bohrs model can explain
(a) 12M924 (b) ,6Fe5® (a) the spectrum of hydrogen atom (.)n.ly
©) 19K0 (d) LaNi® (b) (S)E)\zcgluen;trgi; a(;cgr;s or ions containing
35. Who did the oil drop experiment? (c) Spectrum of all the atoms
(@) R. A. Millikan (b) J. J. Thomson (d) spectrum of ground state atoms only
(c) Rutherford (d) Galileo S 7w T T d
da PR &1 A frasr fRar ar? (a) haoT EISZIoTl RA] I TIFCH
(¥ IR T @Afedad () oF oF AiAwT (b) TRATIHT T d'll*’-lu-lgi_ HT TIFeH TITH Sha
(3T) TEIPS (=) AeNferar Teh Folerelel gl
36. Thomson discovered that every substance in (c) @l o3 'Do3'ﬁ H FICH ]
this universe is made up of from his (d) I F IJIEAT & AV T FTAFH
experiments. 42. Which one is not in agreement with Bohrs
(a) neutrons (b) protons model of atom ?
(c) electrons (d) mass (a) Line ‘spectra of hydrogen atom
m ¥ 379 SN AT ST B 56 S (b) E?u“i’ e>;;:]IUS|on principle
# v+ ugret ¥ T B (Z) H""_”CE eory ity oringiol
) m‘\ﬁ?—r @) et ( )’ e:: erg; unce alrly principle
(1) gelergie () FoA g8 @ FlT AR & WA AlsT A TeAd G 82
. o ) ) a) gISgISlel URATY] T ST FUFCT
37. Bohrsradiusis given by the expression rh,=n“ag (b) Y &7 aR e
where the value of ap is (© S .
c) Tola & g
aieT #r B sffeaf@Fa ro= n’ao garr & 7§ :
S8l ag T AT ¢ ) grzaiest & sfARadar fgia
HEfT-11 RHTIA fasTr) =




43.

44,

45,

46.

47.

48.

HefT-11 QAT faaD

What is the electronic configuration of
0% ion ?
OZ T FT FAFCIAF fAedTH FAT 72

(b) 1s?2s?2p*
d) 1s?2s?2p®

and electrons

(a) 1s°2s22p°
(c) 1s%2s?2p°

How many orbitals
associated with n=4 ?

n=4 ¥ fraa 3ifdcew iR gaFela 3 &2

(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?

(@) diy? (b) d2®

(C) dXZ (d) dyz

gralife g d-Farh oY ¥, vEd AR IHR K
AT § Saf® qieal gl & T g1 IS Farh
HT ATH F4T §?

(@) dx’y? (b) d?

(c) dx (d) dy

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 F FAlS[E &Y sAFCrT TeT-3reer g

(a) Y@ FdicH HEAT

(b) 3SNHUS FdieH FEAT

(c) TIsehrg FaieH HEAT

(d) FEueT Farea T&ar

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

(b) Value of | is minimum

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

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

U& FAFCld H&TH A Ha YT FT THhdT 8?2

(@) n @1 AT FGIdH g

(b) TS I AT 7gAdH §

(C) (n+l) T AT =TT &

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

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

IIAT ?13‘7 22 a1 dcd & HAISThdT HaTH I
(a) 3d°4s'
(c) 4s'4p’

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 FAlCH n aT Th Ad H Fahl H Fo
& &

(@) 2n (b) n?

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

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

AEY F9icH H&AT n=4 & fAT, =3 arek HaTHT

ﬁgﬁ'm%:
(@) 3 (b) 7
(c) 5 (d 9

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

(a) 1s-&Th (b) 2s-h&Th
(c) 2p-+h&Teh (d) 3d-=gTsh

ANSWER OF MCQ QUESTIONS

3 Fofl:
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 c 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 T gee:

1.

What are the diffrent isotopes of hydrogen?

Ans: Protium(1H1), Deuterium(1H2),Tritium(1H3 ).

(21}




1. gEsed & Rffe gaenfas #ar §2 8. What is meant by quantisation of electron
3eak: MeFA(H'), 3geRTAH?), R=#A(HY)I energy?
2 What are nucleons? Ans: It means that electron in an atom has a
A- ™ . d- . Cin th certain ,specific amount of energy.
ns: e neutrons and protons present in the o
nucleus of an atom are collectively called 8- ~ Fo@eld 3ol & TRACAHIT d & e %?
nucleons. 3cc: SHHT Adeld ¢ foh fhdl waAT] & gelacled # U
2 _q.m_qvm ot %:7 Gl Qaa, afrse AT # Far ﬁ?ﬁ %|
3e¥: TRAT F T 7 ?Fﬁa?.{ W 3K weieT ¥ 9.  What are degenerate orbitals?
QTFFI%E U Wi?ﬂm?-r ﬂT ST gl Ans: Orbitals belonging to same sub-shell having
3. Which orbital does not have directional same energy are called degenerate orbitals.
characteristics? 9. T AHifdee FaT &7
Ans: s-orbital 3ccRk: WA Joll drel Teh & 3T & Aeftrasifaee,
3. 59 FaF & RercAs R{Awaw a8 e &2 HHI Seee P ¢
3cal: s-FeTa. 10. Which of the following orbitals are not
possible?
4. Out of d-orbitals which doesn’t have four
lobs? 1p,2s,2p,3f
Ans: dz? Ans: 1p and 3f.
4. dwwEE F ¥ Brad AR A 7@ ¥ 10. Fefaf@a & & #ta @ siifdea W et 82
3e: dZ? 1p, 2s, 2p, 3f
5. Which quantum number determines the : 3 1p 3T 31,
(@) shape (b) ~orientation SHORT ANSWER TYPE QUESTIONS:
. o len
(c) size of the orbitals” Y 3T gea:
Ans: (a) Azimuthal quantum number 2
(b) Me.lgljetlc quantum number 1. State: a) de-Broglie principle and
(c) Principal quantum number. . . L.
. . b) Heisenberg’s uncertainty principle.
5. Flar # Faica wEAr PR e & Ans: a) de-Broglie principle : All material particles
(a) 3R (b) Afaw fAfa=ara in motion exhibit dual nature i.e: particle
(c) IS FT HR? nature as well as wave nature. Equation is
3ccR: (a) feamefr Fatesw aar }\ngv
0) 9 e e here, length of the particle, h
. - where, = wavelength of the particle, =
(c) ! Planck’s constant, m = mass of the particle
6. What is the relationship between wavelength and v=velocity of the particle.
andhmomentum of a particle? b) Heisenberg’s uncertainty principle: It is
Ans: Az? Where \ = wavelength, impossible to determine simultaneously, the
h = Plancks constant, p = Momentum. exact position and exact momentum of an
6. et o 1 arded IR W & A ey slectron.
8 1. ¥dd : a) e Rgyia 3R
3 A }1; = giIeed, h = coie &R, b) gTESwiad 1 fARadar fRguial
=HG?T| 3cc: a) gl Rgeia: afaw= @ sifdw wor
_ ) AU COT] Tefa e § 3rdia: For y&fd &
7. State two properties of electromagnetic HTEIHTEI?R?TW 5|
radiations?
Ans: (a) Interference (b) Diffraction. HHIHIOT &2 A= m
. S STET, A = 0T FI KT ¢eF, h = Tl T,
7. Fegaged R & & o ' m = U &l geIATA 3R v = 0T &7 I
3c: (a) STfdeoT (b) faac=| .
b) gEeeasr &1 FfARTaawr Rgua: v
HET-11 I fa=1) (55




2,

Saaciel fT T BUfa 3R @dls a1fa & &
ary FURT #ar 3mEea B

State and explain Aufbau’s principle.

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

shells in increasing order of energy. The order
is:15<2s<2p<3s<3p<4s<3d<4p<5Ss<4d<Sp<4f<
5d<6p<7s....

Rules :
1) Lower the value of (n+l) for an

?@ﬁsﬁaﬁﬁ%aﬁﬁqﬁmaﬁ%lﬁ
(a) HET FdicH &I

(b) feerelTr Faies TEar

(c) oI FaleHd q&Ar

(d) REueT Farea d&ar

fearelr Faies HEAT FeTF & IMHR FT IRATVA
FA &

. . 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. 3ilweE F gy # Taw i gASI commonly used metal.
3e: Arwars F1 Rewia- S & aod 77 A ST 5 gogafres o § W TEW B gt @
H golaeled X S &1 A §: 15<2s<2p<3s<3p SreeT Bt ST §7 T SereoT A
<4s<3d<4p<5s<4d<5Sp<4f<5d<6p <7s...
S. p=os P p=/s Scol: ol &gt & &\ 3Mgeleor Teded g §
. IoRT 3TANT BrelgaiFed Ao & AT Sar B
1) TRt et & fAT (n+) &1 A fSiqar TR (Cs) U&F &X o1 & ot oy 3
S BN, 3EHT Fol 3= & A gl Wﬁaﬁaﬁru@%ﬂ
2) IfE ar werl # (n+) AT FAA §, A
P 0 AT e AT T DT 2 LONG ANSWER TYPE QUESTION
3. Write the four quantum numbers for valence m i EI T SReT
electron of sodium. 1. a) state Paulis exclusion principle.
Ans: 1iNa=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. mﬁ-q-q F TASHAT gaFeld & fAT IR FaieH photons of radiation whose frequency is
wea? fafw 5x10™ Hz.
Ical: 11Na=1s2.2s2 2p6 3! Ans: a) Paulis exclusion principle:- No two
o electrons in an atom can have all the four
Iel, n=3,1=0,m=0,s=+7%. quantum number same.In other words, an
4. Define quantum numbers? Which quantum orbital can have ma_ximun_1 two electrons and
number defines the shape of the orbital? they mus’t be opposite spin.
Ans: Quantum numbers may be defined as a set '?I'?e H:r?)(ijtasl ":f'e;;‘e-rhsznf:i”s’llgb g,jleggggsng;
of four numbers which give the complete i i )
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 34 .y
(b) Azimuthal quantum number = 6.626 x 1(_)20 Js x 5 x107 s
(c) Magnetic quantum number = 33.130x10"" J
(d) Spin quantum number Energy of omza0 mole of pllgtons
Azimuthal quantum number defines the shape - 33'130)(103 X6.022X107J
of orbital. = 199.51x10°J
. . Q Q . - -1
4. wFaieH FEABT P INART F2? FiT @ FaeA = 199.51 kJ mol
TEAT F&TF & JFR A IR FTelt 82 1. a) diell & afgsaor gy A Fam|
3cd{: FdicH HEAT H AR FEABT F HAE F & b) g8 @1 faw# wam|
& gRenf¥a fohar ST @ehar & ST fordr 9RATO] #
HEfT-11 RHTIA fasTr) (52

e



c) R & v AT wetd 1 FAT A TOMAT
Y o smgfa 5x10' &t B

Teh Bicid & Jal, E = hv = h ¢/
_ 6.626 x 10-34 JSx3x10° ms™'

3ccRk: @) USel FT qfiesHIor RAeyid: - Th WAL H 400 x 10°m
foral ?ﬁ%w;‘; ﬁ%ﬁgﬁw m:mg = 4.969 x 107 J
AT Hehdl gl ? T &l scafSa wretat & g
3fhdH & saaeld 8 Tohd ¢ 3R 3¢ R/l ‘
feuet gar =nfeu _ __100Js' _
T 4.969 x 107"
b) g1 - T & IUITN F Fed A 0 1
goaciall T YIHAT o deh Al il o9 deh =2.012 x 10% s
UAF FEH F UH soaciT 7 &l 3.  A) Define:
C) T&h WIeld &I Fail, (a) Zeeman effect
E = hv (b) Stark effect
= 6.626 x 10%*Js x 5 x10™ s™ (c) Threshold frequency
= 33.130x10%° J B) What is the maximum number of emission
T ATl BIElT I Fall lines when the excited electron of a hydrogen
= 33.130X102°X6.022X10%3J atom in n=6 drops to ground state?
= 199 51x103 Ans: A) a) Zeeman effect:- The splitting of spectral
- 19951 kJ mol” lines in magnetic field is .ce.ﬂled Zeeman effect.
) . . . b) Stark effect:- The splitting of spectral lines
2. a) Whlat are isoelectronic species? Give in electric field is called Stark effect.
example.
xamp . . c) Treshold frequency:- The minimum
b) A 100 watt bulb emits monochromatic frequency of radiation required to remove
light of wavelength 400 nm. Calculate the an electron from surface of metal is called
number of photons emitted per second by Treshold frequency.
the bulb.
! . . . . B) Maximum number of emission lines
Ans: a) lIsoelectronic species:- Species having
. _n(n-1) 6(6-1) 30 .
same number of electrons but different = —5 = "5 =75 = I5lines
charges are called isoelectronic species. )
Ex: N* and 0% are isoelectronic species. 3. A) aftenfe .
b) Power of bulb = 100 watt = 100 Js™ (a) SIS
Energy of one photon (b)
E hy h ci | (c) sTEles Hqlc
=hv=hc
. (B) S n=6 # @Sl WA HT 3cdfold
_ 8:626 x 10-34 JSx3x10” ms STl Fel HaTUT #H PR § A Scqorat (@i
400 x 10°m T RIHIH AT AT B 82
= 4.969 x 107° J 3 A) a) ST WeTE-geehi aiF & auihArd @it
Number of photons emitted & faeTTsaT o SN yera et ST B
100 JS™ b) ¥ WeTa:-facgd & # quisherd (@3t &
= 4.969 x 1079 eIt @ TeTh TG FeT e T
= 2.012 x 109 ™ c) dwgles IgfY-UTd & T § TF Soagl H
) o . % g & fIT 3TaeTe TafehoT & =geAdH 3gfee
' af)ﬁ 3"I3“'33a§”5'a; TSfaaT F §? A F1 Eeles Jmafeet wer S B
. B) 3cafod T@T}ﬁ #r Fhde TEaT
b) & 100 dr€ F1 ded 400 nm ader qeF & nnl) 661
YHT 3cHioid FIAT ¢ dod @AW = === =5~ 30 =15 W@
wfar Qs scafola weia A F&ar A T FY
3ceR: a) FASATEE! anrfaat- [oe genfaat & geiaelar
T TN FATT EIell & Afehed 3Tder 3er-3rerar
ga & 3% gHASAECl ATl el Srdr B
3areeor: N¥ 3R 0% gdsaerT gafaar &
b) sew Fr efFa =100 € = 100 Js™
HEfT-11 RHTIA fasTr) (S






