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There are 3 (three) questions answer a IB of them. The syrnbols have their usual meanings.
Prog'ammable calculators are not allowed. Marks of each question and corresponding COs and POs
are written in the brackets.

1 Schr6dinger equation is quite complex but can be represented in a simpler form

Ev =Hv, where E is the energy and H is called Hamiltonian operator. Discuss
the sjgnificance of w and 'y2?

Explain radial probability distribution curves for the 25 and 2p orbitals in a
hydrogen atom.
Draw an energy level diagram that is valid for Be3+ ion and then find out the
required wavelength (in nm) of the least energetic spectral line in the IR range
for the Be3+ ion. (Given, Rh = 1097373 1.6 m-1).
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2 Describe how the Born-Haber Cycle can be used to identify the Lattice Energy
of an ionic solid
“Within any period, values of first ionization energy tend to increase with
atomic number, except for small drops at the group IIIA and VIA elements.”
ExDlain using the elements of period II in the periodic table.

31.6 g ofKNmlves in 100 g of water at 20 'C. If the enthalpy change of
this solution is +26.3 kJmol-1 then calculate the solubility of KNO3 at 40 'C. On
the basis of your result, investigate the impact of temperature on the solubility
of KNO3 in water.
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3 I alization is constant at –57.1 kJ mol-1

for a strong acid and a strong alkali but that for a weak acid and a strong alkali
is less negative.

Derive the Kirchhoff Equation for explaining the effect of temperature on the
enthalpy of reaction. Explain all the terms in the equation.

Illustrate the Hess’s cycle for the following reaction,

2NaHCO3(s) + Na2C Cb(s) + CO2(g) + H20(1).
Calculate the enthalpy change of this reaction from the following data:
hH?(N,Ht.oa = –840.9 kJmol-1, AH;’(N,2co3)= –1130.7 kJmol-1,

AHF(co7) = –393.5 kJmol-1, A//;’(H20) = –286 kJmol-1.
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