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1. The energy change in 3 Vibratora| The vibrational energy levels of a
ona

re:
transition is of the order of. molecule @

(A) Discrete and equidistant

(A) 0.1eV. .
(B) 5.0ev (B) Discrete but not equidistant
(C) 10.0 ev (C) Continuous
(D) 0.00 (D) All are possiblg

005 eV

6. The vibrational energy of a molecule

2. The el i
_ € electronic spectra of molecule” in its ground state is:

lies in: 1
- (A) Fhve
(A) Microwave region | (8) hv,
(B) Visible région . | | (©) %‘hvn
(C) Near infra-red region , | (D) Zero
(D) Far infra-red region 7. THE near infrared spectra consists of
3. The near infra-red spectra of bands. The line missing at the band
molecule is due to: | is known as:
(A) Electronic transition . (A) Nullline

(B) Rotational transition (B) Zerogap+

(C) Vibrational transition (C) Both (A) and (B)

(D) Band transition (D) None of these

35 |;
4. The rotational spectra of a molecule If fundamental band of HCF* lies at
- , 3.46p, then the wavelength of the
falls in the wave length range: -
' . " corresponding band of HCP*” is:
(A) 200A-3000A . -

(A) 5.78p
(B) 4000R-8000A
_ (B) 3.69u
-100cm
(C) 4.64p
__: o _ (D) 3.45p
8118\A\2023 [3] PT.O,
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9.

10,

11.

12,

8118

‘ -1 geak
The frequency of the 1720¢M

is:

(A} 15.45x10%Hz

(B) 16.51x10%Hz

(C) 17.47x10%Hz

(D) 51.63x1012 Hz

The correct order of energies of

different transition is:

(A) Electronic > Vibrational |
Rotational. ,

(B) Vibrational > Electronic > Rota-

=

tional
(C) Rotational > Vibrational

" Electronic

(D) Vibrational - > Rotational >

Electronic |
The rotational energies of a diatomic
molecule of rotational constant 'B'
are:
(A) B, 2B, 3B, 4B, ..........
(B) 0,2B, 6B, 12B, ......... *
(C) 0,28, 4B, 6B,
(D) B, 4B, 9B, 168,

--------

nnnnnnnn

>

The transition rules for vibrational- -

rotational spectra are:
(A) An=0, A)=0

(B) An=#1, AJ=+1
(C) An=0, Al=%1¢
An==%1, Al=0

N

\A\2023.

14.

15,

» the frequency

between two successive

The alloweg rotational énergies of g

rigid rotator js given Ey:

(A) Er = %mvg

2
(8) E=1h
(C) E = %IW’
o
(D) Es‘2 """8";'

4

The frequency, whatever mentioned
in molecular spectra, is expressed in

the unit of:

'(A) Energy

(B) Plank's constant
(C) wave length

(D) wave numbere

https://www.rmpssuonline.com




16. Homo nuclear molecyje hay .The reduced mass of HCI molecule
e, 19. :

(A) Net dipole moment
. is:
(B) Absorb infrared ragias.
tatigp (A) 1‘51x10"27 gm.
(C) Emits infrared radiatiop,

=27 k
(D) No net dipole Moment 4 (B) 1.61x107 kg
an
hence there is no absorbtion of (C) 2.77%x107% kg
infrared radiation (D) 0.97x10°7 gm.

17. In the rotational Raman S |
Pectrum 20. Pure rotational spectrum of a dia

of HCl the displacements fron, the
exciting line are repre'sénted by: - atomic molecules consist of:
Av=% (62.4+41.6]) cm™! - (A) Two equally spaced lines

The rotational
otational constant for HC|' (B) Three equally spaced lines

molecule is:
(A) 10.2 em-! (C) Many equally spaced lines
(B) 10.2 m (D) No regular pattern
(C) 10.2 mm™ '
21. The first line (J=0) in rotational
(D) 10.4 cm™ ' o
18. The spacing between the vibrational spectra of CO appears at rotational

levels of a CO mblecuie is 8.45x
- frequency Vv,=3.84. Then the

10-2 ev, calculate the value of the

force constant K of the bond in CO rotational constant 'B' has the value:

molecule (p=1.14x10*°Kg): (A) 11.52 cm-*
(A) 178.2 N/M
-1
(B) 187.1 N/M (B) 7.68cm
(C) 19.0 N/M ‘ (C) 1.92 cm™
WM (D) 1.46 cm™
[5] PTO.
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o 1.1%
22. The reduced mass of CO ¥

- ortid
10"2 gm and its moment of if

is 1.45673x 10> gm-cn;z-. Then the
bond length of CO is:
(A) 1.28R
(B) 2.58R
(©) 1.2.;8:’(10"15 cm
(D) 1.131x10%cm
23. Themolecule will be oblate symmetric
top, if:
(A L=l=l
(8) I=I,=I,
(C) L=I>I
(D) I=L<I~
24.‘ Which of the following sets,
represents the set of principal
~moment nfjﬁertia:
F(A) 1,11,
(B) L Ly L
(©) Ly Ly L

(D) sz’ iz‘f’ Izz
84481A12023

25,

At
Ordinary temperature  the

Moje
Culeg remain in their:

A)
Lowest vibrational level a

(B) ni
) Highest vibrational level

(C) ,
Can remain in any vibrational

leve|

(D)

Does not show any type of

vibrations.

26. For g3 ﬁ?::n«rigiﬂ rotator correct

relation is:

(A) FQ0)=BJ(J+1)-D3*(J+1)
' (B) F(3)=2B J(J+1)-DJ

(C) F(3)=B1J (3+1)-D2

(D) None of these

27. With principal axes transformation,

(6]

which of the fuliou;;ing is not possible:
(A) ix‘xme
(B) 1.=0
(©) 1,=0

(D) 1,=0

https://www.rmpssuonIine.com




- 28.

29.

30.

‘Inziﬁs‘:!tzl, then the m“‘ﬁtule w

rotator,

If the principal moment of inertis
' tia are

be:

(A) Spherical top ¢

(B) Symmetric top »
(C) Assymmetric top

(D) Linear and diatomic

On increasing the value of rotationa! =

quantum number J, for a npnuﬁgid
the separation between

spectral lines:

~(A) Increases

(B) decreases.s

{C) Remains cénstant

(D) All are possible

The eigen values fér energies of
a linear ﬁar:manic ﬁscilkator, with
vib‘ratiénal ‘qi:antum éumber‘ W' Is

given by:

(&) E =howlv+3)*
- 1w

(B8) E/= _hﬂwv

(C) E=hcwv

| 1 -
(D) E,=3mhcw¥

8118\A\2023

ik

1 The selection rule for pure rotational

- gpectra Is:

(A) AI=0
(B) A)l=%1

(C) tﬁjxﬂzz

' (D) AJ=0,22 %

32.

33.

which of the following molecules is
infra-red active:

(A) H,

(B) HCI ™

© N,.

(D) All of these

The selection rule for the transition

.in the spectra of a molecule as an

"anharmanic oscillator is given by:

(A) Av=#1
(B) Av=0,%1

(C) Av=%1, £2 £3, cencens®

PTO.
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37, The

for !
34. There is no infrared absorptio” IR ragion most widely used for

nitrogen moleculas because: Walitatiye analysis is:
(A) Its polarizability Is zero (A) mid.1r

(B) It has no vibrational level (B) near IR o

(C) It has no rotational level (C) far IR

(D) Itsd tIs zero ¢
pole momen (D) Al of the above #

35. Raman effect occurs due to the C
38. CH,CI molecule is an example of:

interactlon of:
(A) Asymmetric top

(A) Electrons with molecules

(B) Symmetric top
(B) Electrons with atoms , ‘ |
(C) Prolate
(C) Photons with molecules ¢

(D) None of these
(D) Photons with electrons

: 39. Which of the following is a t
36. The correct expression for energy 9 unable

level of rigid rotator is given by: laser?
(A) E= 8';51*3(3 +1)¢ (A) Argon laser
hZ
() E= _B'ir'f'n"l—J(J +1) (B) Dye laser.
h? ) .
(C) E= '9%3’"1(3 t1 (C) Semiconductor laser

2
8118\A\2023

8] (D) Co, laser
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40. At an absolute tempe’?iture

41.

T, th
ratio of number of atoms e

in
excited state to the numpg, o 2
- atoms

in ground state N,, can pe Given
' by:

(A) e
(B) —me
(C) e-aE/KT «
(D) —

e”ﬂw
The

dependence of

Doppler
broadened line' width of 3 |ger
transition on temperature T ig given
by: https:f!www.rmpssuo‘nline.cdm
(A) T

(B) T~

() 1™

©) T

42. The first stokes iine‘af a rotational

Raman  spectrum is observed at

12.96 cm-!. Considering rigid rotator

43.

44.

45,

The selection rule for pure rotationaj
praman spectra is:

(A) aI=0

(8) Al=%1

(C) AJ=%2.

(D) A)=0,%1

According to classical theory of
Raman 'eﬁect‘ the induced dipole
moment is giveﬁrby the reiation
P =aE. Where a is:

(A) Polarizability »

(B) Permittivity

(C) Permiability

(D) Intensity

All vibrations producing a change

in the electric dipole moment of

approximation, the  rotational molecule yield:
constant'is given by: (A) Raman spectra-e
x .‘1 . '
(A) 6.48 cm (B) Infrared spectra
(B) 3.24 cmy? ‘
(C) Ultra-violet spectra
(C) 2.16 cm™
(D) 1.62 cm™ (D) X-ray spectra
8118\A12023 [9] PTO.
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49, . ine Wi
46. Which of the following lines are M2 The purity of spectral line with

Wavelength 2 and coherence length

~ intense?
(A) Stokes line 4 | Lt is given by:
" (B) Rayleigh lines o | (A) Q=Lﬂ J
(C) Anti-Stokes line 4 (B) Q=a/L
(D) All are same intense - | (C) Q=r%anr
'4?. Raman effect is due to the scatteringﬁ (D) Q=a/Ah
of: : | 50. Réman lines are:
‘(A) Molecules | .(A) Strongly pc)liarised:
(B) Atoms - | (B) Partially polarised
(C) Electrons | | (C) Unpolarised
(D) Photonse | | (D) None of these

48. Raman spectrum is said to consists 51. In pure rotational Raman spectra,

of stokes lines, when: the Raman Shift AV given by
(A) av<Os | (A) AV=1BQ2I+1)

(B) M:’O* | (B) AV 2% ZB(KJ +1)

(C) Av=0 I (©) AV=%2B(2)+1)

(D) Independent of &v (D) Av=zx 2B(2.}"+ 3)e

81181A\2023 | [10]
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52. Elastic scattering of photop, ting line 25364, a Raman

55, With &

'S ca
ed i
as: q jine for @ sample is-observed at
ﬂ _ hat will be the value
(A) Raman Scattering | 26128 W '* i
P -1 *
aman shift in cm—. ¢
(B) Atmospheric Scattering "
. (A) 1147 cm
(C) Rayleigh scattering , y 1047 cm
(D) Conserved scattering | (C) 1100 cm™
53. Light of wave length 1.5 um incigent (D) 1002 cm™

On a material with a characterigtic 96+ IPRaman effect, the relation between

: ' velen A,) of scatt
Raman frequency of 20x102 . the Wavelength (1) of scattered

i | ~ radiation and the wavelength () of
results in a stokes, shifted line of '
| _ the incident radiation is given by:
wavelength. L
' {A) }"sm?*'i

A) 1.47 um.. )
W 147 (BY 2,<honly

(C) 1.67 pm. (D) A< only 3,>2 both »
(D). 1.77 um. | | 57. In fluoroscence:

‘ \ : i ha
54. The spectral lines of same frequency (A) The incident  phaton s

. completely absorbed by the
as that of incident beam, are called:
' molecule. o

(A) Stokes lines -
4 (B) Theincident photonis scattered.

(B) Anti stokes lines - (C) The incident photon is not

(C) Rayleigh lines o d | absorbed by the molecule.

(D) Raman lines * (D) The photon get back reflected.
8118\A\2023 (11} - < PTO. -
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58. The minimum energy sta

59.

60.

to achieve population inversion is:

(A) 05

(B) 04

(C) 03

(D) 02

The num'benl* of photons emitted per
second from a 1 watt Ar-ion’ laser
Operatiqg at488 nmis apprnximately.
(A) 10.23x10%

(B) 2.46x10®

(C) 10.23x10v .

(D)} 2.46x10%

In a Ruby laser population inversion
is achieved by applying:

(A) Magnetic ﬁeldi

(B) Electronic field

(C) Both magnetic and electro static |

field

fligical burning

tes required -

61,

62.

63.

[12)

The ratio of He:Ne gases in heflum”
feon laser is:

(A) 1:10

(B) 10:1

© 51

(D) None c;f.these

In meta stable energ‘\;! state molecule
Can stay upto.

(A) 107 sec.

(B) 108 sec.

(C) 107 sec.

'(i‘.'}) 10712 sec.

The coherence length of Lsadium ,
D, line (A=5890A) is 2.5 cm. The
coherence time will be:

(A) 7.5x10°%s.

(B) LGe—m s.

(C) 1.2x10%s.

(D) 8.3x10"s.

https://www.rmpssuonline.com




64.

Which one of the following w;, result
symbolically the stimulated €Mission
process? (* excited condition)

(A) Atom + photon—atom*

(B) Atom*+photon—atom*

(C) Atom*—atom-+photon

(D) Atom*+photon—atom+2photon #

65. The half width A\ of a spectral line

66.

8118\A\2023

. (B)

of wavelength A is related with
coherence length L, as:

(A) ar=r%/L
Al=)AL
(C) Aar=L/r
(D) Ar=a/L
The most commonly used laser for
Raman spectroscopy is:

(A) Dye laser

(B) Semiconductor lasere

(C) Ruby laser

(D) He-Ne laser .

67.

68.

69.

[13)

which of the following is an exampile
of op'tica! pumping:

(A) Ruby laser »

(B) Dye laser

(C) semiconductor laser

(D) Free electron laser

Which- law is used for achieving
the relation between the Einstein's
coefficients?

(A) Uncertainty principle s

(B) Einstein's equation

(C) Newton's law

(D) Planck's radiai:ion law

If N, atoms are in ground state and

‘N, atoms are in excited state, at an

absolute temperature T. Then for
laser action:
(A) N,>N,
(B) N,<N,e
() N,=N,

(D) N,=0
- P.T.0.
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Y T 4.5 T U PP AW < 14

73.
re - /2 A ,
70. Einstein's coefficients A 21 8% Semiconductor LASER crystal of

Iength 5 ¢m, refractive index 1.8 is

related as: |
Ay Aw _ 8nhy Used as an optical source. Determine
(A) g="%¢
A; _ 4nhV? the frequency separation of the
(B) B:: =T cC .
Modes:
Ap _ 81hv?, | des:
©) B. ~ &
An _ 4rhy (A) 1.6 GHz
(D) g2 =¥
(B) 1.2 GHz
71. In semiconductor laser, if D is the |
(C) 2GHz
separation of two reflecting surfaces

| (D) 2.8 GHz
of resohant cavity, then the purity of S _
: 74. Which of the following is a unique
laser beam of wavelength A is:
. property of LASER:

(&) »2D (A) Directional
https://www.rmpssuonline.com

Whatsapp @ 9300930012 (B) Speed
Send vour old paper & get 10/- '
(©) D/2% yror oquer st skt 3t 10 792 ¥, (C) Coherence e

Pavtm or Google Pay & '

(B) 2A/D

() 2072 - (D) Wavelength
72. Argon laser is a: | | 75. The most suitable Raman source is:
(A) Gas laser o (A) LASER ¢
"(B) Liquid laser (B) Sodium lamp
(C) Solid state laser | (© Scattered light source
(D) Semiconductor laser (D)l Reflected light
W A\2023 | “4].
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