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10. Beer-Lambert’s law is applicable to radiation only.
2. Monochromatic b. Dichromatic
¢. Trichromatic d. Polychromatic

11. According to Born interpretation of wavefunction y*  is

a. Probability b. Probability density
¢. Botha&b d. None of them

12. Which of the following phenomenon can’t be explained by classical physics?
a. Black body radiation b. Photoelectric effect
¢. Alomic spectra of hydrogen d. All of them

13. Which of the following motions doesn’t have a zero point energy?
a. Particle in a 3D box b. Simple harmonic oscillator
¢. Particle moving on a ring d. All of them

14. Which of the following is true with respect to energy of subshells in hydrogenic

atoms?
a. 1s<2s<2p <35 <3p<4s<3d b. 1s<2s=2p<3s=3p=3d <4s
€. 1s<2s<2p<3s<3p<3d<4s d. None of the above
15. The eigenfunctions of a one-dimensional simple harmonic oscillator are
a. Spherical harmonics b. Bessel function
¢. Hermite polynomials d. Legendre polynomials

16. Which one of the following is true for angular momentum of a particle on a ring?

a. Itisa vector b. It is resultant of cross product of
linear momentum and radius
c. Itis quantized d. All of the above

17. Reduced mass of HCl is

a. Close to mass of H b. Close to mass of Cl

¢. Greater than mass of H & Cl d. Average of mass of H & ClI
18.  Energy level are equally spaced in which of the following motions.

a. Transnational b. Vibrational

¢. Rotational d. All of them

19.  For a particle in a cubic box the second energy state is
a. Less than the ground state energy b. Equal to the ground state energy
¢. Twice the ground state energy d. Thrice the ground state energy
20.  Particle on a ring is solved by using
a. Cyllindrical coordinate b. Polar coordinate
¢. Botha&b d. None of them
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[ Descrigtive]
Time : 2 hrs. 30 mins. Marks : 50
[ Answer question no.l & any four (4) from the rest |

1. a. Solve Schrodinger equation for particle on a sphere (3D 4+4+2
rotation) using polar coordinates. =10
b. Draw radial wavefunctions of 1s, 2s, 3s and 2p orbitals of
hydrogen atom.
c. Write the expression for Bohr radius. What is its value?

2. a. Mention the drawbacks of the harmonic oscillator model of 7+3=10
the diatomic molecules. Write down the expression of
vibrational term value of an anharmonic oscillator. Deduce the
expression of the frequencies of fundamentals, 1t overtone, 20
overtone and 1% hot band transitions.

b. Discuss the rotational Raman spectrum of 2C'*Q, molecule
and calculate the separation between the first stokes line and
first anti-stokes lines.

3. a. Write down the unnormalized wavefunction of a particle in 4+4+2
1D box. Using this find the normalization constant of the =10
wavefunction.

b. Write down the two ways in which zero-point energy of a
particle in 1D box can be explained.

¢. Write down properties of an well behaved wavefunction.
4. a. Define Chemical shift in NMR spectra. Mention the cause of 6+4=10
chemical shift and state the scales used to measure it. Why
TMS is used as a reference in NMR spectra?

b. State the cause of hyperline structure in ESR spectra. Write the
expression of number hyperfine line , when the free electron
interact with ‘n” numbers of protons equally. How many
hyperfines lines are found in the ESR spectrum of benzene
radical (-CeHs) ?

5. a. What are the laws of photochemistry? What do you mean by 3+4+43
fluorescence quenching?

b. Write notes on (i) Photosensitization (ii) Chemiluminescence
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