ational




9. For hydrogen atom term symbol which of the following is a value of j for 1 =32
a. 1/2 )
o 7/2 d. 0
10. By Huckle molecular orbital theory which of the following integral have non-zero
value for butadiene.
a.  H24 b. 513
c¢. HiI3 d S11
11. The allowed transition is
a. 3}_“_3- o 3~ b. 3zg- — 'lzg-i-
c 3Zg' - 3xyt d. 328— — 3Au
12. The equilibrium dissociation energy of a molecule (De) is approximately equal to
. we/dyxe b.  wexe/4
¢  dxe/5we d. Yiwe/xe
13. " In Helium-Neon Laser, laser transition takes place from (Neon atom)
d. 55 — 3s b. 55 — 3}3
¢c. 3P—3s d. 3p—2p
14. The electron which contributes to isomer shift in Mossbaeur spectra is
a.  p-electron b.  s-electron
c.  d-electron d. f-electron
15. The selection rule for transition among energy levels duc to quadrupole splitting is
a.  Aml=0 b.  Amj=-]
¢ Am] =0, 1 d.  Amil=l
16. Band head occurs in the P branch of the rotationai specira line when
a. re =re” b. re’ > re”
¢, re' <re” d. re' >>re”
17. The number of ESR spectral lines of benzene radical anion is
a.  one b.  three
¢ six d.  seven
18. Larmor frequency (in Hertz) is given by
[p = Dipole moment; I= Nuclear spin; i = h/2n; Bz = Magnetic moment along z
direction]
a.  IBz/2n0p b. IBz/2nh
¢  hBz/2nl d.  pBz/2ul
19. The intensities of hyperfine lines of CH3. Radical is in the ratio
AT EE 8] b —1:3:13
¢ 1:4:5:1 d. ~3:1:13
20. The nucleus which don’t exhibit NMR spectra is
a 180 b. 11
& 19p d. 3lp
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Time : 2 hrs. 30 mins.

[ Answer question no.1 & any four (4) from the rest |

d.

.

a.

b.

a.

[ Descrigtive]

. State the selection rule on the basis of symmetry properties of

electronic states.

. What are the different types of intensity distribution of the

vibrational bands in electronic transitions? State the principle
behind it. Apply the principle to explain the intensity distribution
of oxygen molecule.

Explain the basic principle of ESR spectroscopy and find the
condition of resonance. Why ESR spectrum is represented in
derivative mode?

. What do you mean by hyperfine interaction in ESR spectra? Give

the expression for ‘g’ value and calculate the g value of a free
electron.

Show that in order to have nuclear resonance absorption the line
width must be equal or greater than the loss of gamma (y) ray
energy due to recoil of the nucleus. Why the source and sample
are put in the crystal to have a Mossbauer spectrum?

. Explain what do you mean by stimulated emission of radiation.

Why four level laser is superior to three level laser?

Define chemical shift and explain cause of chemical shift in NMR
spectroscopy. Why TMS is used as a reference in proton NMR
spectroscopy? Draw high resolution NMR spectra of dry
C2H50H.

What are the different types of relaxation in NMR transition?
Explain briefly.

Why lines of pure rotational spectrum are not equally spaced?
Explain with the help of figure.

. To a good approximation, the microwave spectrum of H3°Cl

consists of a series of equally spaced lines, separated by 6.26 x

Marks : 50

3+2+43

J+2+2

1+1+1

4+2=6

1+2+1

31342
=8

3344
=] ()
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