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CO1 | K1 1 The phase rule formula is .
a) F=C+P-2 b) F=C-P+2
c) F=C-P+1 d) F=C-P+3
CO1 | K2 2. | The distribution law states that at constant temperature, the ratio of
concentrations of a solute in two immiscible solvents is
a) constant b) variable
c) zero d) infinite

CO2 | K1 3. | The primary application of solar PV systems is

a) heating water b) electricity generation

c) cooling system d) air purification
CO2 | K2 4. | The nature of solar radiation is primarily waves.

a) mechanical b) electromagnetic

c) sound d) nuclear
CO3 | K1 S. | Rotational spectra of diatomic molecules are observed in region.

a) UV b) microwave c) infrared d) visible
CO3 | K2 6. | The selection rule for pure rotational spectra is .

a) AJ=0 b) AJ=%1 c) AJ=%2 d) AJ=+3
CO4 | K1 7. | Chemical shift in NMR is measured in

a) Hertz b) ppm c) °C d) Tesla
CO4 | K2 8. | ESR spectroscopy detects

a) nuclear spins b) unpaired electron spins

c) vibrational transitions d) mass fragmentation

COS5 | K1 9. | The point group of water (H,O) molecule is .
a) Cov b) Cav C) D>h d) Td

CO5 | K2 10. | The number of symmetry operations in the C,v point group is
a)l b) 2 c)3 d) 4
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CO1 | K3 | 11la. | Define phase, component, and degree of freedom with suitable examples.
(OR)
CO1 | K3 | 11b. | Apply the distribution law to solvent extraction.
CO2 | K3 | 12a. | Explain the photovoltaic principle.
(OR)
CO2 | K3 | 12b. | Describe the design of a dye-sensitized solar cell (DSSC).
CO3 | K4 | 13a. | Compare the electronic, vibrational, and rotational energy levels of a diatomic
molecule.
(OR)
CcO3 | K4 | 13b. | Explain the selection rules for electronic transitions.
CO4 | K4 | 14a. | Compare Rayleigh and Raman scattering.
(OR)
CO4 | K4 | 14b. | Explain the concept of chemical shift and analyze the factors that influence it.
CO5 | K5 | 15a. | Evaluate the importance of symmetry elements in determining molecular
properties.
(OR)
CO5 | K5 | 15b. | Compare the effectiveness of wusing symmetry and group theory in
understanding chirality.
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CO1 | K3 | 16a. | Describe the phase diagram of the Pb-Ag (lead-silver) eutectic system.
(OR)
CO1 | K3 | 16b. | Derive the distribution law thermodynamically.
CO2 | K4 | 17a. | Compare the design and working of DSSCs and traditional silicon solar cells
CO2 | K4 |17b (OR)
" | Compare multi-junction solar cells with traditional silicon-based cells.
CO3 | K4 | 18a. | Explain the Born-Oppenheimer approximation.
(OR)
CO3 | K4 | 18b. | What is the effect of isotopic substitution on the rotational spectrum of a
diatomic molecule?
CO4 | K5 | 19a. | Evaluate the advantages of high-resolution mass spectrometry (HRMS) over
low-resolution techniques in determining molecular formulas.
(OR)
CO4 | K5 | 19b. | Compare the effectiveness of NMR and IR spectroscopy in determining
molecular structure.
COS | K5 | 20a. | Critically assess the differences between Abelian and non-Abelian groups using
molecular symmetry examples.
(OR)
COS5 | K5 | 20b. | Compare the role of proper (Cn) and improper (Sn) rotational axes in

determining the symmetry of molecules.




