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All India TEST — SERIES CSE - 2024
Physical — |

Syllabus -: Atomic structure, chemical bonding, liquid
state, solid state, paseous state

Instructions:-

I Attempt five questions sclecting ntlenst onc question cach seetion.
apart from question 1&S which is compulsory.
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2. Write answer in space provided for this purpose anly.

3. Total tirne allowed s 3hr and Marks iz 250,
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DIAS =
SECTION- A

1 {8) When an electron was accelernted theough o potential difference of 1.00 4 0.01 kilovoll, what is the
| ¥ uncertainty of position of the electron along its line of projection? {10}
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(5) . How fisr will the DIAS

dial 2 i
Lof mercury? Given the surface tension of liquid mercury is 0.90 N m and its density I8 13.6
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—— DIAS
(€) The density of Li metal is 0.53 g em® and the seporation of the (100) plns of the metal is 350 pm-

Determine whether the lattice is fe.c or bie.o M(LI) = 6.941 g mol-1__(10) m.u___
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(d) At what pressure do
es the mean free path of
atoms themselvas? Given g = 0.36 nm? &

() o it fabte 4,

DIAS

Argon at 25° C become comparable 1o the
) (10)
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DIAS

(&) Explain on the basis of MO theary, why:

) Liquid oxygen sticks 10 the
1) Hes and Bey molkecules do

Ok exist

Poles of a magnet while liguid nitrogen does riot do 0.

i) The bond order in oxyeen is 2, while that ofnitrogne i5 3.

:: ) Hydronge malkcule is moresabe thun 4
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() Derive virial equation of state starting frony V

DIAS

anderwall equation of slate.

(10)
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(b) Give DIAS
the schrodinger's wave equation for H-atoms in cartesion and polat ¢0 = ordinates. With the helps
— e

of a disgram show the relation between the IMM (10)
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— DIAS —

(¢) In a certain materia] of simple cuble structure, (100) diffraction s obtained a1 © = 24,88 with ﬂd*ﬁ':ﬂl
0 =1.541 A, Can this maferial Becommodate an atom of 1,68 A rudius interstitially in void space W
attice distortion? (1)
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e : DIAS —— Ly
(9) Using VSEPR thcory, predict the shapes f pCIFs and SF. Indicate the $afe afhybridization n €3¢1
(10)
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— DIAS

©(2) The energy levels of the electron in hydrogen atoms are given by
E, =-R, In'n=123,...

Where Ry, is the Rydherg constant and n is the principal quantum number,

i) Drawa E'Lﬂ.ﬂa'_lahdltd_ﬂlﬂmy__ldi_lﬂm showing the first three energy levels of
the electron and all of the quantum states helonging to each energy level

i) Give the degencracics. of the first three energy levels, giving the allowed | and my
vatucs and the orbitsls rottions. Supgest a simple formuls which relates the

degenuracy of an energy Jevel to ‘ts principal quantum number. (10) . M= 3
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DIAS
SECTION - B

S@)Derive the packing fraction for HCP. (10)
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(8) What & S DIAS
« ' Mroke's law. How it i wilized Yo determming viseosiy of ! (10) ] L?
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(€) Vesify that the wave funetio DIAS :
nWix)y= g pal 7 T ] i is the
comesponding eigenvalye? Vi =xe i‘-; :;I] elgenfunction of the operstor 0%/dx’ — 4a’x’. What 5
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¥ 4 DIAS
| (d) {(3) Construct a trial LCAD — MO wavefunction for the Hy molecule, {10)

it) The trial VB wavefinction uged by Heitler and london to dscrible the Ha molecule in
l terms of hydrogne - like wavefunction js

P=C. 0w, @+ e, @)
Compare with the wavefanetion you written in (i) and comment on the differences, if any.
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'_ DIAS

(e} Write down equation l’-h[_ distribution of molecular speed on the basis of this explains the e e
dependance of distribution. (10)
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' (b) Caleulate the most probable distance, fmy, of the electron from the mucleus in the ground state of
h}dmgr.-n slom, given that the normalized ground state wavefunction s
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(<) What is the hasie differe DIAS

\ fice between Schottky and Frenkel defects I fonic crystals? How do solids with
such defect differ from non - stoichiometrlc compounds.  (10) —
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DIAS

] ill‘.ﬂag The critical temperature and pressure fior CO; gas nre 304 K and 74 atm, respectively, and for NH; ar¢
b7 X ;and.l  atm, respectively. Which gas hes the smaller values of the van der Waals' constants, a and
Which is the most nearly ideal in behavior at 300 K and 10 atm?. (10)
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(b) What i o radi DIAS
15 stomic radius of a cubic lattice? Find the atomic packing factor in , body- centrad cubic system
and face-centred cubie system,

——— (10)
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DIAS

(€) Drive bragge’s equation
uation. Using X.rav
spacing betwoen the planes. Wg A-ray powder nlﬂﬂf%l;n mgu_gguud; desaribe how do you caleuste the
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e e
@ (€ Why viscosi

DIAS —=

temperature while that of liquid decreases with ‘
_____———-' "

¥ of gas increases with increase 1

(10)
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