)

©)

(4)

(5)

(6)

(")

(8)

(9)

1I"L| |

ATOMIC *ww‘rnA

-I-r_'-'_-l—- '-.l.‘-" T

ﬁﬂ'lﬂm

| I Atomic Spectra
Tne branch of physics which deals with the investigation of wavelength and intensities
of electromagnetic radiation emitted or absorbed by atoms is called:

(a) electrography (b) spectrography
(c) spectroscopy (d) tomography
There are basic types of spectra
(@1 (b) 2
(c)4 (d)3
Which of the following is an example of continuous spectra?
(a) black body radiation spectrum (b) molecular spectrum
(c) atomic spectrum (d) none of these
Which of the following is an example of band spectra?
(a) black body radiation spectrum (b) molecular spectrum
(c) atomic spectrum (d) none of these
Balmer series contains the wavelength given by the formula:
1 1 1 1 1 1
@ 7 =R L—z‘ﬂ ® TRHLZ ﬂ
1 1 1 1 1 1
(©) ~ R {g—g} (d) PR {g—?}
Paschen series contains the wavelength in the :
(a) visible region (b) ultraviolet region
(c) infrared region (d) none of these
The atomic spectra are the examples of . _
(a) atomic spectra (b) line spectra__«— | [~ L 1L =
(c) continuous spectra () bangsiectss N [ © O
To get the better results fram dllfmctlc.. “grating yusyally vye LISE
(a) microscope '(b\vle"fbor. fitroscops.

(c) specirg: meter

(dY coripound microscope
The Ryzheérg (or br*ar t s eq utﬁ‘ f\

(a) 1.0974'x 10, m Y (b) 1.0974 x 10" m™
-, (C)L{0974 0% (d) 6.63 x 10" m™

'_‘ Ha dimiension of Rydberg constant

(@ [ML™] (b) [L™]

() [MLT™] (d) [LT™]

(11)

Pfund series contains the wavelength given by the formula:
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(12)

(13)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

winli o -n[3
1 1 1 a1 bl
The Balmer series contain \weveletris n Ln=_"_ _ 2 1) of'he hydrogen spectrum.
(a) visisiepdrtion. VWL . Aby infrared portion
(c) ultra=ziglet portinn! T ~ ~(d) all of these
Which bf the Fellewing nas e simplest spectrum
(@, brygen! | ' (b) hydrogen
(N ticyen (d)neon
The radiation having the wavelength shorter than violet is called
(a) x-rays radiation (b) infra red radiation
(c) gamma rays (d) ultraviolet radiation
The radiation having the wavelength longer than red is called
(a) x-rays radiation (b) ultraviolet
(c) infra red radiation (d) visible radiation
Bracket series is obtained when all the transition of electrons terminate at
(a) first orbit (b) second orbit
(c) third orbit (d) fourth orbit
Balmer series is obtained when all the transition of electrons terminate at
(a) first orbit (b) second orbit
(c) third orbit (d) fourth orbit
Lyman series contains the wavelength given by the formula:
@%-n[3-3] o -n[i4]
1 1 1
© 7 =R {3——} @ 3-R| 5|

PAST PAPER MCQS
An electron in H-atom is excited from grouped state to n=4, how many spectral lines are

possible in this case? GRW-2019 (G-I)
()3 (b) 4
©)5 (d)6 N \
Balmer series lies in the region of electromagnetlc spectr"rr | IGRYW-2010 Gy
(a) infra-red LbLvisioin| e N D S T
(c) ultraviolet \ (d ) fer infiared | o
The shortest Wavelength .n \mm<er|es ' RV\.F 2015 (GLD, GRW-2022 (G-11)
| - ) u LR

(@) —F o OV \ ) gR,

Qg \ WY (d) R,

i
I- I"l spectral series of hydrogen atom was discovered by
DGK-2017 (G-1), DGK-2022 (G-1)

(a) Lyman (b) Rydberg

(c) Balmer (d) Paschen

Balmer Series lies in the region of Electromagnetic: BWP-2019 (G-11), MTN-2022 (G-1)
(@) Infrared (b) Far Infrared
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(24)

(25)

(26)

(27)

(28)

(c) Ultraviolet (d) Visible

The relation for Balmer Series is written as: MATMN-2010-(0-5),
1 1 1 a1 (1 [ [~

@ 7 =R (?‘Fj L TR W
1 1 1 ' = 7~ A VD D

O 3=Rlgw) -\ 70\ (Qegeriz )

Pascheiy satief is nbitainedvesen all transition of electron terminate on
_ o ' FSD-2022 (G-11)
=it (b)n=2
©n=3 (dn=4
ENTRY TEST MCQS
Which is an example of continuous spectra?

(a) Black body radiation (b) Molecular spectra

(c) Atomic spectra (d) None of these

If electron jumps from n =5 to n = 1 then number of emitted spectral lines will be?
(@) 6 (b) 10

(c)4 (d)8

The ratio of the frequencies of the long wavelength limits of Lyman and Balmer
series of hydrogen spectrum is

(@)27:5 (b)5: 27

(©4:1 (d)1:4

(29)

(30)

(31)

(32)

Bohr’s Model of the Hydrogen Atom
According to Bohr’s 2" postulate, angular momentum of an electron in one of its
allowed orbit is given by:

(@) mr= nh (b) mv= nh

2r
(c) mvr= n (d) mvr= nh

2 2 B
According to 3" postulate of Bohr’s theory: [~y (LA
(a) Ex-Ep=fA — W) EnBprlie~ N [ (O N0
(€) En-Ep=hf . _J - () Ep-tinahf '

An expression for electo! tc e fcr e b=t\/=er\ th«1 el=cuun ahd the nucleus of
hydror*cn atvm s gu en iy ' '

_ -'; iy _. L\ ' ". _."'H. S ) - e K2e2
@ Feic || LD (o) Fomk <
| fl () !‘-e—K aid (d) F;KE
The radius of 1% Bohr’s orbit for hydrogen atom is:
(a) 0.053m (b) 0.053mm
(c) 0.053nm (d)0.053 um
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(33)

(34)

(35)_

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45.)

(46)

3A° is equal to:

(@) 3% 10°m (b) 3 x 10 °m :
(c) 3 x 10 ¥*m (d)3x10¥*m__ — [ [
The velocity of moving electron in nth oroit is aiviei DY rolation’ |
_nh \ Ny AR RN SRR
(@) Vi= —2 vo? . . {( .(L) V= ,)—ﬁztz
' ish oL W 277ke?

© Ve o ()L O T v

27 ket y by nh
Theotal ériergy ¢f the electron in nth orbit of hydrogen atom around the nucleus is
qiven Byl
S _ 1| 27°%K’me* 1 h?
a)Ep=——| ————— b)En= | ————
(@) En n’ { h? } (b) Er n? |:27Z'2k2me4:|

2kme? 1 h?

c)E=——= d) E=—-—
© n’ { h? } @ nz{anmez}
The energy of the 4™ orbit in hydrogen atom is:
(a) 2.5eVv (b) -3.50 eV
(c) -13.60 eV (d)-0.85eV
In the state n = o of hydrogen atom, total energy of electron is:
(a) 5.2eV (b) 9.8 eV
(c) zero (d) 10.5eV

Whenever an electron makes a transition, that is jump from higher energy state E,
to a lower state E, then

(a)a photon of energy h/f is absorb (b) a photon of energy f/ h is emitted
(c) a photon of energy hf is emitted. (d) none of these

If an electron jumps from lower to higher orbit, it will

(a) emit energy (b) either absorb or emit energy

(c) absorb energy (d) neither absorb nor emit energy

The radius of the first Bohr orbit in hydrogen atom is

(a) 0.053 x 10 °m (b) 0.053 x 10*12

() 0.053 x 10 m (d) 0.053 x 10°m

The radius of the first orbit is r; = 0.053 nm, then the radius of 3" orbit is

(a) 0.106 nm (b) 0.053 nm

(c) 0.212 nm (d) 0.477nm \

The energy required to remove the electren from the firsiar bh i5 ¢ aL.eH -
(a) kinetic energy (D P')t\nn( lenergy™, * | LTl
(c) ionization energy \ = ()exciraticn pnargy

The value for |on|zat|on energy .)1 h’ /w}lrnga natorA’ls.

() L3PV x\ \ N “rhy 130keV

(c) 13.6acV, || AL (d) 13.6eV
The mnmum pctenl il +’1.ough which external electron should be accelerated so

: _1ha t céin sunpiy-ihe requisite ionization energy is known as

\c Jelestnc potentlal (b) gravitational potential

(C) ionization potential (d) all of these

In Bohr orbit which of the following have the specific amount of energies
(a) free electrons (b)orbital electrons

(c) holes (d)orbital holes

The speed of electron in the second Bohr orbit
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(47)

(48)

&9)

(50)

(51)

(52)

(53)

(57)

(a) 2.19 x 10°ms™* (b) 1.095 x 10°ms*

(c) 1.92 x 10°ms™* (d) 13.6 x 10'ms ™ .
The energy of the 3™ orbit of the hydrogen atom is e [
(a) —2.5eV ] i {b) —0.8s\V | | (¢
(c) —1.5eV —L (di-1.8ew

When electron jumps from s%ite ftha ot brbit in an ‘kydroden atom then the
wavelergin bf the emsitied|radiaticn is gi*m'n l-’ny '

@i gttt |\ \\ Do Tyl L

¢ ZJ L ﬂ, R p I,.]2
(] [T d) L [1 _i}
'_',‘;_r'{nz sz @ 7= R, 4 1
The electric P.E of an electron in an orbit at a distance of r, from the positive charge

Ke? Ke
(@) . (b) Tz
2
©) - Ke
rn n
PAST PAPER MCQS

The numerical value of Rydberg’s constant is: LHR-2019 (G-11)
(a) 1.0974 x 10’ (b) 1.0974 x 10’
(c) 1.0974 x 10" (d) 1.0974 x 107
Radius of first bohr orbit of hydrogen atom is: LHR-2021 (G-1)
(a) 0.053 nm (b) 0.053 mm
(c) 0.053 um (d) 0.053 m
The value of Rydberg constant is: LHR-2021 (G-I11)
(a) 1.0974x10'm™* (b) 6.02x10 #*m™
(c) 3x108m™ (d) 1.6x10"°m™

Rydberg constant is given unit of.
MIRPUR (AJK) 2017 GRW-2022 (G-1), SGD-2022 (G-I)

(@) kq (b)ym?

(€)s (d) Js

The energy of electron in ground state of hydrogen atom is ~13.6 eV, .then its enpruv_ s\

is fourth orbit is — [ [~ ) SW l 27 uJA

(@) -3.4eV ) {b) -0.85eN~"_ v [ "

(c) -54.4eVv ) (Y 13,61/ an i

The quantlzed radius of fir tlorw il it Hf ¢ 1)dloqen c_¢,t0|T| isi 4 | | DGK-2022 (G-

(a) 0.052.nm” e 1, oAby G053

(c) 0.0684 rm, | AR \ ~{(d) 0.53 nm

The equation cf! Ryb« rg ’s)| con stoint s BWP-2022 (G-11)
'.._(])R AR (b) R, ==
A ) |I| hC

E 1
)R, =—2 d) R, ==
(© n (d) ==

The velocity of moving electron in in different orbit is

FSD-2022 (G-1)
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nh n’h?
(8) V= 27rke? (b) Vo= 27°ke?

nh 27z|1° o H
0) Vo= —o— ) Ve S
(©) Vi 27°ke? ) ) L h

ENTEY TE TMCOS
(58) The following fig indicates tne enerqy Ie/els ot _g-certain atom When the system
moves-from 2/E lavei o ' a “\huun of+vavelength A is emitted. The wavelength of
photon'pi Jduﬁd duriny it f'azr}%sltlon from level 4E/3 to level E is.

NV AS 43 E
i v *
E
A 31
a) — b) —
@ 3 (b) >
© % (d) 3
(59) Radu are quantized, then the ry : ry : r3 will be?
@1:2:3 (b)1:4:9
(c)1:3:5 (d1:1:1

Topic 20.3:
Inner Shell Transition and Characteristics of X-Rays
(60)  The emission of photons by a metal when electrons are incident is called:

(a) Compton effect (b) diffraction
(c) x-rays production (d) all of these
(61) X-raysare
(a) electromagnetic waves (b)longitudinal waves
(c) transverse waves (d) complex waves
(62) X- rays are electromagnetic waves having wavelength
(a) 10 °m (b) 10m
(c) 10°m (d) 10™?m
(63)  Which of the following phenomena can be studied with x-rays:
(a) Compton effect (b) photoelectric effect
(c) pair production (d) all of these_ < | [~ | et
(64) An x-ray photon produced due to traneltnn of euctre.. flom Y s1e‘I to & snell is
called: _ ) B
@ K, RYFARY (b\K .
© KOV \ A\ L \ ¢y none of these
(65) WhICh of *he Flb Iluvunq farhet.on can burn the human skin?
- (a\ ihfrared! |\ R (b) infrasonic
S A ":!c, rAve—" (d) ultrasonic
) The penetrating power of x-rays depends on
(a) applied voltage (b) frequency
(c) energy (d) all of these
(67) The rest mass of x-ray photon is
(a) infinite (b) 9 x 10 *'kg
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(68)
(69)
(70)
(72)

(73)

(74)
(75)
(76)
(77)
(78)
(79)
(80)

(81) .

MJ_i

(c) 1.67 x 10 ?'kg (d) zero

x-rays were discovered in 1895 by

(a) Einstein (b) Becquerel ™
(c) Curie T (d) Wilkera Cearag-Re:tyen «
The photons emitted in inner shéll trapsiiioniare ¢alled ' |

(a) characteristics of beta rays ' () ch ar1ct° isiics-of garma rays
(c) charagieristics of ¥=iays| W L heAd)at-sithese

In heawy-atoiris the eledtrons Ere assumed to be arranged in

(a) elliptica; snells, Vo ' (b)concentric shell

(C). I ctang(uar Sietls' (d)parabolic shells

Wi H oi-tie following shell is closest to the nucleus

{a) K-shell (b) L-shell

(c) M-shell (d) none of these

The inner shell electrons of an atom are

(a) loosely bound (b) tightly bound

(c) neither tightly nor loosely (d) none of these

The energy required for the displacement of inner shell electrons from their normal
state is

(a) very large (b) very small
(c) not required (d) none of these
After excitation, when an atom returns to its normal state, photons emit
(a) large amount of energy (b) very small amount of energy
(c) no energy (d) equal to energy absorbed
The transition of inner shell electrons in heavy atoms gives rise to the emission of
(a) x-rays (b) high energy photons
(c) bothaand b (d) none of these
During production of x-rays, when the cathode is heated by the filament it emits
(a) protons (b) electrons
(c) neutrons (d) all of these
The characteristics x-rays appear as discrete lines on a
(a) discrete spectrum (b) continuous spectrum.
(c) band spectrum (d) all of these
The continuous x-ray spectrum is due to an effect known as
(a) bremsstrahlung radiation (b) breaking radiation .
(c) bothaand b (d) none of these =, [ =2 (A
X-rays can penetrate through a material; upto AT AN N[O \NO~~
(a) several centimeters \ © (In), fewicentinvetery, —
(c) few meters Wil Y (cn fel J(r
X-rays-ars foecttm by AT TAVAR TR
(a) electricfield "~ () |\ L) ~{b) magnetic field
(c) bothia ard b | \ A (d) neither a nor b
Tie [argetimes cl in'x=ray tube is made of
) 4D Ajudizium (b) gold
_ <) tungsten. (d) silver

©2)

The elements which allow greater amount of incident x-rays to pass through them
are

(a) oxygen (b) hydrogen

(c) carbon (d) all of these
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(83)

(84)

(85)

(87)

(88)

(89)

(90)

o1

(92)

(93)

(94)

(95)

X-rays can cause

(a) cancer (b) damage the living tissues

(c) bothaand b (d) none of these .— [

Density differences of the order of _ ")\ can, ba detedted e Gy tiam™ (,AT-
scanners . ~— A4

(@) 2% 0 ()9

(c) 10%- \ 4 WAd) 10096

In coritintous, X-ray! soenrum whelr ¢ electrons lose all their K.E in the first
collision, iFe K Elis expres sadag

(2) KL.E = rf] Jin' \ (b) K.E = hAmax

15, K b o (d) K.E = hmin

The quallty of x-rays depends upon

(a) filament of current (b) material of the target

(c) accelerating voltage (d) bothband c

CAT stands for:

(a) computerized axial tomography (b) computerized automatic treatment

(c) computerized accelerated tomography  (d) none of these
One widely used system is computerized axial tomography is called:

(a) bremsstrahlung (b) continuous spectrum
(c) CAT-Scanner (d) computer
PAST PAPER MCQS
X-ray diffraction reveals that these are SGD-2017 (G-1)
(a) particle type (b) wave type
(c) both wave and particle (d) none of above

X-rays are electromagnetic radiations having wavelength in the range
SGD-2017 (G-1)

(a) 10 °m (b) 10 *?m
(c) 10°m (d) 10 °m
Production of X-rays is the reverse process of. SGD-2022 (G-11)
(a) photoelectric effect (b) Compton effect
(c) annihilation (d) pair production
Photons emitted in the inner shell transition are. BWP-2022 (G-I)
(a) Continuous X-rays (b) Gamma Rays
(c) Characteristic x-rays (d) Energetic X- rays
ENTRY TEST MCQS — | [~

In an X-rays tube, the intensity of the enfitied X-rays Geamis.irsriased oy =
(a) Increasing the target potential . (b} Ciecreds iny thefileme nt'cairent.

r,

(¢) Increasing the filamenticurrert: i\ /1 (c)\Declieasing th'e-target potential.
Mosley’s faw relates.tie frequencies Of ¥inz )r -ravs“witn the following characteristics
of the tadgetiefernentyy || . | 1 -
(a) Its cenmity' | ABA 1 (b) Its atomic weight

_ (r‘) ' atpmiic r‘umhea - (d) Inter planer spacing of the atomic planes

fopic 20.4]

Uncertainty Within the Atom
The S|ze of the nucleus of an atom (i.e diameter of the nucleus) is of the order of:
(a) 10 *°m (b) 10 %m
(c) 10 m (d) 10-16
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(96)

(97)

(98)

92

The maximum uncertainty in the measurement of position of an electron inside the
nucleus is of the order of: - -

(a) 10°m (b) 102m . -
(c) 10m _ d) 10 ' | |
The radius of hydrogen is.about ; 1RR! ]

(8) 167 x 10 19 = (e 7.3 101 m

(c) 6.7 x 15 L Kd) 5x et m

The sgeediofi e|eef"ors in aT0| i$% 4

(a) less'thar speed, of light |\ — (b) greater than speed of light
(e\ E(uan tc ¢ peed Gf lig gnt (d) none of these

[ ] ENTRY TEST MCQS

The speed of electrons in atom is

(a) Less than speed of light (b) Greater than speed of light
(c) Equal to speed of light (d) None of these

(100)

(101)

(102)

(103)

(104)

(105)

(106)

(107)

(109)

Laser
Laser is the acronym for:
(a) light amplification by slow energy radiation
(b) light amplification by simple energy radiation
(c) light amplification by stimulated emission of radiation
(d) light amplification by solar energy radiation
Most common type of laser is

(a) solid laser (b) liquid laser
(c) gas laser (d) solid, liquid and gas laser
In laser beam all the photons:
(a) have different energy (b) have the same energy
(c) have different frequency (d) have same charge
For laser production radiation must be
(a) coherent (b) non-coherent
(c) intense (d)botha & ¢
Laser can be produced by creating:
(a) meta stable state (b) population inversion
(c) assembly of photons (d) all of these B
The excited states in which the life time of an electron is of the order of,10 se\ areca: 13(1:"- \ !
(a) metastable state (b) normal state~ % | ,' P \
(c) ground state (d\ ROIE Of these | ™ " \ S T
The most common type c;i fasers (:fed in Dh)‘IC‘ luborator esiarg: |
(a) neon laser BYFAR (b} argon lassy :
(c) helitiraineontaser ~ | x \ ' “fdY¥none of these
Heliumzriehn |1St r) disq herge tuha contains helium:
(@ 1%, 4 I (b) 15%
() 25% e (d) 85%
.0'eludy the laser, which of the following process must be understood
(a) population inversion (b) stimulated emission
(c) bothaand b (d) none of these
Lasers are used to produce
(a)intense beam of light (b) unidirectional beam of light
(c) monochromatic beam of light (d) all of these

339



Chapter—ZO Atomic Spectra

(110)

(111)

(112)

(114)

(115)

(116)

(117)

(118)

(119)

(120)

The process in which the higher state has a greater population than the Iower
energy state is called - -

(a)population inversion (b) normal populatien | |-
(c)induced population " {d) nonz-i these | |
Laser beam can be used t2-genel a’rr _ 1R L

(a) four dimensional image “\(B) thies dirnensiziial /mage

(c) one-girnensional iriage | W 4 W\ (d) at-si these

Laser ¢z heitsea | ! BB R

(a) for vyeiaing | Vo ' (b) for inducing fusion reactions

( C) c r tesechi nnisunications along optical fibers (d) all of these
PAST PAPER MCQS

|\/Ietastable state is than normal excited state GRW-2019 (G-I)
(a) 10°° times larger (b) 10°® times smaller

(c) 1073 times smaller (d) 10° times larger

An electron can reside in the meta stable state for about: FSD-2019 (G-I)
(a) 10 (b) 105

(c) 10% (d) 10735

For holography we use DGK-2017 (G-1I)
(a) X-rays (b) laser

() y-rays (d) B-rays

Normally electron can reside in excited state for about: BWP-2017 (G-I)
(a) 10 % (b) 105

(c) 10% (d) 10%

Laser bean can be used in. MTN-2022 (G-11)
(a) holography (b) x-ray machine

(c) fission (d) solid structure study

In population inversion, atoms can reside in metastable state for .
MTN-2022 (G-11)
(a) 10° 10sec (b) 107 sec
(c) 10%sec (d) 10™%sec
ENTRY TEST MCQS
The ratio of life time of metastable excited state to the normal state is

(a) 1:10° (b) 1:10*

(c) 10°:1 (d) 1:10° o

Laser are classified into: e

(a) Solid laser ~b) Liquid laser = ) | 7 -

(c) Gas laser | (1‘ aol d I quo ard gas amr A
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1)

Ans:

(3)

Ans:

(4)

Ans:

()

Ans:

)

Ans:

) i
Ans:

KIPS TOPICAL SHORT QUESTIONS

_ SPEC LR
What is meant by spectroscopy? ~ AT .
The branch which deals with the-sidy of spacira farineid by, tie-emisgion or absorption of
radiation. sy atoms_of-ihe'elaments. Iy includas-the study of spectra produced by the
atoms." . ' ) e
Generaily, thee are three tycas'of spectra which are given below:-
(. Clontinucus, ypertss
i) Fariliscectra
Gii) Discrete or line spectra i.e. atomic spectra.
Define Continuous Spectrum and give its example.
Continuous Spectrum: “The spectrum in which wavelength of electromagnetic radiation
has continuous values to give rise to intensity of radiation is called continuous spectrum.”
Example: Black body radiation spectrum is an example of continuous spectrum.
List the colours of line spectra of an excited hydrogen atom.
The colours of line spectra of an excited hydrogen atom are “red, blue green, blue and
violet.”
Find the shortest wavelength of Balmer’s series.
Equation for wavelength of Balmer’s series is

1 1 1
Pl (Z_n_)

For shortest wavelength

N=o
i=1.0974><107 i—iz
Z’min 4 o
1 1.0974x10
ﬁ“min 4
1 7
—— =0.27435x10
/1min ¥
ﬂmin :; 1 = : .I { L —
0.27435x10’ i ! A A

-

A =3.64x107m | \ |
In which( region.-ofTre, zlestromaghetic’ spectrdm does the following series fall
Lymari=arje, Baime feries Qind Rascheii series ?

(i) LYilAn SERIES {ultraviolet region)

._ﬁi'i',.. BALMERSZRIES (visible region)

| 5P ASCHEN SERIES (infrared region)
Describe the types of spectra and give its example.
In General there are three types of spectra called
(i) Continuous spectra e.g. Black body radiation spectrum.
(if) Band spectra e.g. Molecular Spectra.
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(7
Ans:

(8)
(9)

(10)
(11)

(12)

Ans:

(13)

Ans:

(iii) Discrete or line spectra e.g. Atomic spectra.
Differentiate between Line spectrum and band spectrum

~ Whigh iy gﬂ_\-er..by_*ha_taluuon En—-—

LINE SPECTRUM - TrAN L)‘PFLT?LII\,I

Line spectra are also called ! .~ [\Bahdispeitra i te natne given to groups
atomic spectra because the lings represent’, | | 93 hives <o ciosely ssaced that each group
wavelengtiis ragidied fram etoms whien “.__“-dppears to be a band, e.g.,

electroris . ang from brie ereryy evel to nitrogen spectrum.

arotiler.

VRN —
] Band spectrum

Line spectrum

PAST PAPER SHORT QUESTIONS
What is meant by a line spectrum? Explain, how line spectrum can be used for the
identification of elements. LHR-2017 (G-I), BWP-2017 (G-I)

Explain the term of spectroscopy. MTN-2019 (G-1), MTN-2022 (G-I)
Find the shortest wavelength of radiation in Balmer series. LHR-2022 (G-I11)
Calculate the longest wavelength of radiation for Paschen series. FSD-2022 (G-I)

20. 2 BOHR'S MODEL OF THE HYDROGEN ATOM

What is meant by ionization and excitation energy?

lonization Energy

The energy required to remove an electron from an isolated gaseous atom.

Excitation Energy

The amount of energy required to raise an electron from its ground state to any of the

higher allowed state.

It is equal to the difference in energy of ground state and excited state.

The electron in a hydrogen atom requires energy of 10.2 eV for excitation. A photon

and an electron of 10.5 eV energy are incident on the atom. Whlch ofiE af ther” iR

excite the atom? - [~ . ;

The photon may excite the atom, if its erﬂmy IS egeal . ’“X(Iﬁtlun e \e r‘g Ut NG 1.6

10.2 eV. Hence, in this case;;it car ndt exciza ﬁ'-\ atom. '

But, electron may lose son'e par il Its éngrgy end’ 2alists tc elvcite ht atom.

Differertiate an orhjtai eloctron, fror\a frce electron.

Free eigeirbn|can, have any anmu )f ericrgy and orbital electron have specific energy.
E

n2

N Whe€Bs= 13.6eVandn=1,2,3,.......

Werite any two postulates of Bohr’s model of H-atom.

Postulate I:

An electron, bound to the nucleus in an atom, can move around the nucleus in certain
circular orbits without radiating energy. These orbits are called the discrete stationary
states of the atom.
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(16)

Ans:

(17)
(18)

(19)
(20)
(21)
(22)
(23)

(24)

Postulate 11:
Only those stationary orbits are allowed for which orbital angular momesium is equalte
an integral-multiple of h/2x i.e. . ™
nh | A | |
mvr=Es_ L ()
\ =T 7 . |

where n = 1. 2, 3 and n is (alieq the piincioal guanam nember, m And v are the mass and
velocity gl thie orhiting eleciroi respacil 'eiy, and rriseing Planck's constant.

What 155abaiy by excitatinn arid iakization potential?

The P.C appligc, to arcelérated the electron from lower energy state to higher energy state
fOr e requirernt excitation energy is called excitation potential

\gralation Potential

The P.D required to accelerated an electron, such that it may ionize the atom.

PAST PAPER SHORT QUESTIONS

Define excitation energy and ionization energy? LHR-2019 (G-I)
Bohr’s theory of hydrogen atom is based upon several assumptions. Do any of these
assumptions contradict classical physics? GRW-2019 (G-I)

Write down postulates of Bohr’s model of Hydrogen

GRW-2019 (G-II)
Can the electron in the ground state of hydrogen absorb a photon of energy 13.6 eV and
greater than 13.6 eV? MIRPUR (AJK) 2017, DGK-2017 (G-II), FSD-2022 (G-1)
Is energy conserved when an atom emits a photon of light?

SWL-2017, DGK-2017 (G-I)

State any two postulates of Bohr’s atomic model.

BWP-2019 (G-11)

How can the spectrum of Hydrogen contain so many lines when Hydrogen contain one
electron? MTN-2022 (G-11)
Calculate the energy of electron in 4™ orbit of Hydrogen Atom (in ev). BWP-2022 (G-I)

20.3 INNER SHELL TRANSITION AND CHARACTERIST J&=-RA

(25)

Ans:

— (25) .'
| '-._',I5 nS:

Why do solids given rise to a continuous spectrum WhI|P rv 9 1ses u-ve Tise 0 i-r 2
spectrum?

In solids, atoms are placed.-very cloﬁe to "ICiJ otner Due to tr rs elo,enwa “their energy
levels overlapped and forr energy bans. Sinde thege ielrels heiv (lo/ not possess discrete
values.. Thus when_traisition Iak 5s nléte et ween-sucil levels, radiation emitted possess
dlffere.‘*mrrerq es, ehu3 it orm ?()\mu U3 pectrum While in gases atoms are far apart.
Thus they \cosiess, d'screﬁe ana/gy Tevels. Hence radiations emitted from gaseous sample

2 [ scriate whﬂth is ‘cailed line spectrum.

-\,Ar'”r t ares-rays? Give some properties of x-rays.

Y-rays are electromagnetic waves of much shorter wavelength about 10
Properties:

(i) X-rays are not affected by electric and magnetic fields.

(i1) Frequency of x-rays is greater than ultraviolet radiation.
(iii)Straight-line propagation.

X- rays exhibits the phenomenon of
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(27)

Ans:

(28)

Ans:

(29)

Ans:

(30)

Ans:

(31)

Ans:

WA

83)

(34)

Reflection.

Refraction.

Interference. e

Diffraction (by NaCl crystal) - | |

Polarization.

Pass through certain opao,ue A erlais

lonizaiiol.

Write ‘andtelon CAT(szanner: I Rt

In the ractiit past ) savaral vastly iinproved X-ray techniques have been developed. One
widzly tsed sj"stem ic‘computerized axial topography; the corresponding instrument is
celizd CAT - Seanner.

[Zerisity differences of the order of one percent can be detected with CAT-Scan. Tumors and
other anomalies that are not detected by older techniques, but now detected by CAT-Scanner.
How does a K, X-ray differ from a Kg X-ray?

Suppose that one of the electrons in the K shell is removed, thereby producing a vacancy
or hole in that shell. The electron from the L shell jumps to occupy the hole in the K
shell, thereby emitting a photon of energy hfy, called the k, X-ray given by

hfka: E|_— EK

It is also possible that the electron from the M shell might also jump to occupy the hole in
the K shell. The photons emitted are KB X-ray with energies.

hka = EM - EK

These photons give rise to Kg X- ray and so on.

What is difference between bremsstrahlung radiation and characteristic x-rays, in
production?

Basically, Bremsstrahlung radiation is produced due to slowing down of charged particles
like electron, and characteristic X-rays are produced due to inner shell transitions in
heavy atoms.

What happen when an electron loses all of its energy in X-ray?

X-ray photon in the continuous spectrum of X-rays is produced such that

“Energy of X-ray photon = Initial Energy of electron”

This happens when electron loses all of its energy in one encounter.

Otherwise continuous X-rays’ photons are produced when an electron loses all of its
energy in a number of encounters.

What is biological effects of X-Rays?

X-rays cause damage to living tissue. As X-ray photons are absorbed in tissues, they_

break molecular bonds and create highly reactive free radicals (such as Franc. OH)y @i | | '

in turn can disturb the molecular structure of the proteins. &nc, c—np%.e ty ‘thel (ern tic
material. Young and rapidly growing cells aie part- |dl’i\l sust ‘D'[.)|'* he e Dl-rays are
useful for selective destruction of ¢arcer seils. | | \

On the other hand a cell may\be aamegidoy rxdla icn nut uinive, continue dividing and
produce-.gznigration_of defective ‘cells, Tmr Y =ravs“tan cause cancer. Even when the
organicm’ itself $hows™ind apzarent, cainage, excessive radiation exposure can cause
changey, ir' ‘Lheir._p|._odu("ti'-/e:s'vsferi‘. tat will affect the organism's offspring.

PAST PAPER SHORT QUESTIONS

v 'rne two properties of X-rays. SGD-2017 (G-1)

How K, and Kg X-rays are emitted? FSD-2019
What is meant by CAT-Scanner? SWL-2019, MTN-2022 (G-11)

20.4 UNCERTAINTY WITHIN THE ATOM
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Atomic Spectra

Existence of electron with in nucleus
For the existence of electron with _in, nucleus.) AX

must be taken equal to size of nucléus-~wiich fis |

nearly 10 m so putting A

Ax=10"m s
h=6.63x10""J}
m =9.%x1(C 31Lg
F.-.e_nvk
' h  6.63x10%
mAX  9.1x10*x10™™

AX=7.3x10"m/s

Which is greater than speed of light 3 x 10° m/s but
it is not possible for material particle to have speed
greater than speed of light. Therefore we can say
that electron can not exist with in nucleus.

AV =

Taudt' be, taken, equil-o size of atom which is

What is meant by the statement, that an electron may exist with in the atom but
may not exist within the nucleus?
Ans.

¢} Exigie lﬂﬂﬁ[@ﬂ D

ol The, excistence ¢f ¢lectroh widi in atom AX

nearly 5 x46
AX=5x10"m

h=6.63x10"*1Js
m =9.1x10"*kg

Hence:

m so putting

h B 6.63x107
mAv  9.1x10*x5x10™*

AV=1.46x10"m/s
Which is less than speed of light 3 x 10%m/s this
is possible for an electron and thus electron may
exist with in an atom.

AV =

PAST PAPER SHORT QUESTIONS

(36) Isenergy conserved when an atom emits a photon of light? GRW-2022 (G-1), RWP-2022 (G-I1)
(37)  Find the speed of electron in the first Bohr orbit. RWP-2022 (G-II)
20.5 LASER

(38) Meta stable state is different from normal excited state. How?

Normal Excited state Metastable state
= A higher energy state in which | = Higher energy state in which
electron can stay for short time electron remains more than usual time.
= Shifting of electron to excited is easy. = Shifting of electron to metastable
— Here, electron can stay for 10°%s. state is difficult
— Here, electron can stay for 10%.

(39) Why does laser usually emit a single colour light?

Ans: Laser is obtained when an electron in higher energy level E; is stimulated to jump.£s-.'
lower energy level E; Thus a photon of energy hf = E; — E; is emitted’jén teasing imeu wp_f
of LASER, the transition occurs between the,same two leveis i every atom. Thus svery
atom emits the photon of same ene.gl and colpyr Thul irigle doiaur light 1€mitted.

(40)  Explain what is difference betweerieser lightiand light frdm incaridéscent light.

Ans: ) L

Laser, ligat \is| ntonoshromatic 1.e.
consists i onelwavelength.

A i|1'?.3- l-ater tight is coherent i.e light

ST waves are in same phase.

The laser light moves in the same
direction.

The laser light is produced due to
stimulated emission of radiation.
Laser light is more intense than

(3)
(4)
©)

mmm;ml

The ordinary light from incandescent
body has a number of wave lengths.
Ordinary light has no phase coherent
I.e. waves are out of phase.

This light is emitted in all directions.
This light is emitted in all directions.
This light is produced due
spontaneous emission of light.

Its intensity is less.

1)
)
(3)
(4)
(5)

(6)

to
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(41)
Ans:

(42)
Ans:

(43)
Ans:

(44)
Ans:

(45)

Ans:

(46)
Ans:

| ordinary light. | |
What are different kinds of lasers? : :
Kinds of Lasers: [

There are different types of lasers_whose’pewer vziigs fremailid iefts LA ngawatts
Lasers are classified into three major Kinds acuro ng t) their I|c ht rnagnn.,mg substances
(or medium)

(1) SeligsT_asers: Y, LYY -

In solid_tasers,;a“fluorescent ciysial) sich-as that of a ruby glass or a semiconductor is
used as'lighit an'plifyiny subdtance

(i5) r1Liquid L'asers!

Irsiicuid fasers; a dye dissolved in methanol or a similar liquid is used.

(ili}~ Gas Lasers:

In gas lasers, a gas or a mixture of gases is used as light magnifying substance (or
medium). For example, helium-neon, argon ion and carbon dioxide gas lasers are most
widely used as gas lasers.

How does a metastable state differ from a normal excited state of an atom

Metastable state is a higher energy state in which electrons remain longer than usual. A
metastable state is an excited state in which an excited electron can stay for longer time
as compared to ordinary excited state. Hence, electron can take comparatively longer
time to de-excite (fall to lower state) from metastable state. Also the transition of electron
from or to the metastable state is more difficult as compared to other excited state.

What is spontaneous Emission?

When the incident photon is absorbed by an atom in the ground state with the energy Ej,
the atom is raised with energy E,. This process is called stimulated absorption or induced
absorption. Once in the excited state, two things can happen to the atom.

(1) It may decay by spontaneous emission in which the atom emits a photon of energy

hf = E, — E; in any arbitrary direction.

(if) The other way in the excited state is to decay by stimulated emission

What is stimulated emission?

It is defined as “a process to speed up atomic transitions to lower levels”. In this case, the
incident photon of energy hf = E; — E; induces and atom to decay by emitting a photon
that travels in the direction of the incident photon. For each incident photon we will have
two photons going in the same direction, thus an amplified and unidirectional coherent
beam is produced.

What is LASER principle?

The basic principle is to produce stimulated emission. For this purpose atsins are exgied,
by some means. But, their de-excitation is done with the help of-an 1n1“"‘cm: phot )|| i hq
photon emits another photon of its own kirgand so oz, . "5 % | (7 -
Define normal population and p )pulatmn iy elsnn A ' \ A

Normal Population: |\

Normal_pepulation is.2 stdte in wmd nJne ber of ".tcms in ground state are larger as
compaled to excited Stae. | | \ ' '

Populaticn Irversiony | |4 o

Popztatipn, inversion_ié & state in which number of atoms in ground state are less as

3 ol |par9d to '=vciied state.

V:i'
AN

Vi/rate down the two uses of LASER.

(i) The narrow intense beam of laser can be used to destroy tissue in a localized area.
Tiny organelles with a living cell have been destroyed by using laser to study how
the absence of that organelle affects the behavior of the cell.

(i) The intense heat produced in small area by a laser beam is also used for welding,
machining metals and for drilling tiny holes in hard materials.
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(48)
(49)

(50)
(51)

(52)

' (53)
INJRYIOS
(55)

(56)
(57)

(58)

(59)

PAST PAPER SHORT QUESTIONS
What are the advantages of laser over ordinary light?
LHR-2021 (G-1), MTN-2022 (G- I) DGK 2022-/GE1) *SWP 20:2 ((

What is Helium-Neon Laser? L LER-2ITEHG- I)
Write down any two uses ef-laser in medIn e | STDA201 ((_ I ) =i4R-2022 (G-1)
What do we mean when we say it the/atony iy axl itad?

SG5- __!J17 (G LR-G=11), DGK-201.7 (g»ll L1R-2021 (G II) LHR-2022 (G-I, II),

: GRW-2022 (G-I), RWP-2022 (G-1)
Explaln wil iaser, a"tl')r r)u.u not occur without population inversion between atomic

level? MIRPUR (AJK) 2017
Wiy oG uses of LASER in medicine. DGK-2017 (G-I)
Dlstlngwsh between stimulated and spontaneous motion. DGK-2022 (G-I)
Explain why laser action cannot occur without population inversion between atomic
levels? DGK-2022 (G-1)
Write any two uses of leaser in medicine and industry. DGK-2022 (G-11)
Differentiate between normal population and population inversion of atomic energy state
with figures. BWP-2022 (G-11)
Can x-rays photon be reflected, refracted, diffracted and polarized just like other wave?
Explain. BWP-2022 (G-11)
Explain bremsstrahlung in x-rays spectrum. FSD-2022 (G-II)
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