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DIAS

SECTION- A
1.(a) When an electron was accelerated through a potential difference of 1.00 + 0.01 kﬂovolt, what is the
uncertainty of position of the electron along its line of projection? (10)
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DIAS

(b) . How far will the mercury level be depressed when a glass capillary with 0.40 mm. radlw a
dish of mercury? Given the surface tension of liquid mercury is 0.90 N m and its density 1s 13.6 x 10 ke m'.
(10)
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DIAS

(c) The density of Li metal is 0.53 g cm™ and the separation of the (100) plans of the metal is 350 pm.
Determine whether the lattice is f.c.c or b.c.c M(Li) = 6.941 g mol-1-  (10)
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DIAS

(d) At what pressure does the mean free path of argon at 25° C become comparable to the diameter of the
atoms themselves? Given ¢ = 0.36 nm”.

(10)
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DIAS

(e) Explain on the basis of MO theory, why:

1) Liquid oxygen sticks to the poles of a magnet while liquid nitrogen does not do so.

i) He> and Bez molecules do not exist.

iii) The bond order in oxygen is 2, while that of nitrogne is 3.

iv) Hydronge molecule is more stable than H; ion. _ (10)
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DIAS

2.(a) An atom makes a transition from an excited state with lifetime of 1 ns to the ground state by emitting a
photon of wave length 600 nm. Calculate the uncertainty in the energy of the excited state..Also calculate
the percentage uncertainty if the energy is measured from the ground state. (20)
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3(a) Derive Viriﬁquaﬁwgﬁte%ﬂ%ﬁfry\m Vanderwal equation of state. (10)
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DIAS e

(b) Give the schrodinger’s wave equation for H-atoms ir@;’[e/ §ian and polar co — ordinates. With the helps
of a diagram show the relation between the two coordinates: a
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DIAS

(¢) In a certain material of simple cubic structure, (100) diffraction is obtained at _9_2_4_.2_380 with radiation
of A =1.541 A.Can this material accommodate an atom of 1.68 A radius interstitially in void space without
lattice distortion? (10) E
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DIAS

(d) Using VSEPR theory, predict the shapes of pCLoF3 and SFs. Indicate the state of hybridization in each
case. - (10)
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(e) The energy levels of the electron in hydrogen atoms are given by e 1173
E sk nen il 08 0

ik )

Where Ry is the Rydherg constant and n is the principal quantum numBer.

1) Draw a clearly labelled energy level diagram showing the first three energy levels of
the electron and all of the quantum states helonging to each energy level.

i) Give the degeneracies of the first three energy levels, giving the allowed 1 and m;
values and the orbitals rotations. Suggest a simple formula which relates  the
degeneracy of an energy level to its principal quantum number. (10)
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DIAS

4(a) Setup Born-Haber cycle for determining the enthalpy of solvation of Mg?* ions from MgCl, by water.
(10)
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DIAS

(d) Which of the following pairs is expected to have the larger bond angle and why? (10)

(1)H,Oand NH, (2) SF,and BeF,
(3) BE, and BE? (4) PH,and NH,
(5) NH, and NF,
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DIAS

SECTION - B

5(a)Derive the packing fraction for HCP.
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DIAS

(b) What is Stroke’s law. How it is utilized to determine viscosity of liquid? (10)
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DIAS

(c) Verify that the wave function y(x) = x ™2 is an eigenfunction of the operator d?/dx? — 4a?x>. What is the

and 00

corresponding eigenvalue?
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DIAS

(d) ((i) Construct a trial LCAO — MO wavefunction for t& Ha molecule. (10)

ii) The trial VB wavefunction used by Heitler and london to dscrible the H> molecule in
terms of hydrogne — like wavefunction is T re

O=Cy, 0w, D+ v, @, (1)

Compare with the wavefunction you written in (i) and comment on the differences, if any.
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DIAS

(e) Write down equation for distribution of molecular speed on the basis of this explains the temperature
—
dependance of distribution. (10)
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DIAS

7(a) the density of ethyl acetate at 30°C is 0.9850 W Calculate the surface tension of ethyl acetate,
given the parachor values of C, H, O and the double™ond are 8.2, 16.3, 19.5 and 21.5 respectively. (10)
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DIAS

(b) Show that Hermitian operator always gives real eigen value whenever applied to normalized wave
function. [610)] e
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(c) Derive Heisenberg r‘i\ncertai@inciple for particle in 1-D box . (10)
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(d) Discuss the structure of [F7 and POCI3 on the basis of hybridization. el (LO)LD %
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DIAS

(e) Draw the radial part of the wave function and radial probability distribution for hydrogen atoms for 1s,
2s and 2p orbitals. (10)
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DIAS

8(a). The critical temperature and pressure for § :Oz gas are 304 K and 74 atm, respectively _ag@ffg_ﬂ\_l&
405 K and 111 atm, respectively. Which gas has th o values of the van der Waals’ constants, a and
{‘W ichis the most nearly ideal in behavior at 300 K and 10 atm‘7 ) (10) ,N (,(,v
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(b) What is gtoﬁﬁc@us of a cubic lattice? Find the atomic packing factor in , body- centrad cubic system

and face-centred cubic system. (10)
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(c) Drive bragge’s equation. Usifig X-ray powder p@y’)of a compounds describe how do you calcuate the
spacing between the planes.  ~~__ (10)
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DIAS

(d) What do you understand by resonance energy? How it is calculated. (10)
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DIAS

(e) why viscosity of gas increases with increase in temperature while that of liquid decreases with
temperature. (10)
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