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e DIAS
k‘* o SECTION—

(a} When an electr-an Wik accek:rated threugh a potential difference of 1.00 = (.01 k;loveii v»hat s the .
' uncertamty of posmon of the eiectron aIeng zts ime of projection? {1 S




(b) Flow far will the mercury level be depressed wheina glass capil Tus 15 placed in a ':'_f' o
dish ofme: curiy’? Given the' surface tension of he,uzd frseruury i 0. 90

(19)




DiAS

: Determme whether the Iamce 1s'f C. c. orb.c.c M{Li) =6.041 ¢ mol } ( 10)
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DIAS.

(d) At what pressure does the mean frcc path of argon at 25" C bcco;m compamblc to the diameter of the

atoms Lhemseive?,? Given ¢ = 0.36 nm, t (10 - | Q
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\ o DIAS

(e) Explain on the basis of MO theory, why: S
i) - Liquid oxygen sticks to the poles-of a magnet while liquid nitrogen does not do so.

i) Hea and Be» molecules do not exist.
i)} The bond order in oxygen is 2, while that of nitrogne is 3.

iv) Hydronge molecule is more stable than H, ion. (16
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_DIAS -

g, (a) An atom makes a transmen from an exmted state with hfet;me of T s to the ground state by emitting a
pheton of wave Iength 600 nm. Calculate the une ertamty in the energy of the excued state. Also calculate
the percentage uncertaxmy if the encrgy is rmeasured from the ground state, a8 -
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, - DIAS
(h} Calcuiate the temperature ai which the root mean square veiec;ty, the averagﬁ veiomy and ﬁ:e must
probable velocity of oxygen gas are all equalto 1, S08mst. - (20 o LT
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DEAS

molecular weight ~ 60. Letter, the gay diffuses out af the foam and is replaced by dry air (mean molecular
weight r--30). Assuming that insulating property arises }argely from the thermal conductivity of the gas,
explain the factors which influence the thermal conductivity of the gas for each factor, make an argument
whether insulating ability increases or decreases. What is the effect upon the insulating ability? (16)
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DIAS

(b} Gwe the schxodmger s wave equatlon for H-atoms in cartesian and polar co — ordinates. W}th the heip%
ofa dlagram show the reiataon between the two coordmates (Iﬁ)
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\ o N DIAS |
t{)ina ceﬂam ma{erta% of sxmp!e cublc structure; (i 00) dsffractlon is o tamed at 8 24 88” w1th radiation
- of A= 1.541 A. Can this material accommodate an.atom of 1 68 /3. radms mterst;tza lty in void space without

- lattice dlst_ortion" (10)

) :%“@\t: z@w
4

L4 a®

i

U —
Pt

e M& =
5 %?*—Hi?'ﬁ}* 3 E"” K;L}

U 0@ - o

L Ha Sara;, HauzKhas, Near nr D: i
1 69@00403 9319235711




DIAS

(d) U,s;mU VSEPR theory, predtct the shapes of pCigFg and SF.. Indicate the state of hy brxd;zatlon n each
case. oo (10) '
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DIAS

“te) The energy leveis of the electron | in hydrogen atoms are given b)’
E —'—mi%w/n nmlzi} ......

" Where RH is thft Rydher@ constant an@;ﬁ the prmczpal quantum nz;mbcr

1) Draw a L!early labelled energy fevel dlab,ram showing the firs rst thmf: energy levels of

the electron and all of the quantum. states .hf' ongmgia Hoh energy. 16‘*’3

o et i AT

iy Give the degeneracieg of'the firg ﬁrs% g & BHELEY Eeveis, vmg the allowed | and m) values \ N
and the nrbitals rotations. Suggest a simple formula w‘mc ‘relates the degeneracy of an b 24

energy level to its principal quantum number. (1) \1 i
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__ - o DIAS
drop of water O 15 mm in radms, ig spht up into 1 Mz
(surface tensxon ef water)_’iZ dynes/cm] _ RN 11

; i;.?_;,@;. 5;::: dan payeoumat dr? W(f:.‘ Ao %"5

drops. Find the increase in surface energy.
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DIAS

: (c) The X- ray dlffractzon pat‘iem of smer lmown 18] crystaiisze in the{ﬁ;
ray’siwith- wave lcngth 154.1 pm. “The first six lines occurred af the: f@]lowmﬂ ang
38 74° A0 870 and 4 19,00° (a) Determine the type of the cubic syster, (b) Calou}a ‘the ler
" the cube (c) Caleulate the interplanar distance of the: plane (111). (20) @
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\ ' . DIAS

(d) Which of the f‘oilowmg paars is expected 0 have the larger bond angle and why’? (%

f (O H,0and NH, (2) SF,and BeF,
- (3)BFand BF; (&) PH and NH,
B () NH, and NF,
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.. DiAS
SECTION — B P

5(a)Derive the packing fraction for HCP. ) {10y
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_DIAS N

fc) Verify that the wave function w(x) x e igan e;genfunctwn of the operal f'r_dp‘/dx 421 \"’le}a*{ is the
corresponding eigenvalue? e {10) - e
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_ DIAS o
-3((1}Const1uctama§ [ CAO — MO wavefunction for the Hz molecule. - {10}“ T

i1} The trial VB wavefunction used by Heitler and london to dscrible the Ha molecule in
terms of hydrogne — like wavefunction is

D= Cy, Wy, O+ e, 2y, 0

“Compare with the wavefunction you written in (i) and comment on the differences, if any.
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() Write down equation For dlstrabution Gf’{maiwa :
dependance of distribution.  °~ {iﬁ}
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‘5.4{a) Deduce the Bormn —Landed eqazatlon foa Jattice. energy What modxf ca’uons ara ;mpcseé on th:q for
better resuits? (1%) : S
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DHAS

A (b) Cal c:ulate the most probabie dgstance Fimp, {}f the electron from the nucieas m the eround state Qf
hydrogen atom, given that the normalzzad ground state wavafunctaon is

. ’ T T
“P‘(S*\r;zu—u exp(- /’a@} B . | (15) .. % _ R;{; |
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DIAS
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hat is the basic dzﬁ'erence betWeen' Schottky and Frenkel defects in ionic crystal s’? How do sa%zds \Mth
_h defect differ from ne -~ stmch;ometnc compounds 10y
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i Ez(d} Draw and explam curves showmc the variation of first and second ionization energ:es for the elemems'_ i
fromHto Ne e (10) nd Joni
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a) the densny Gf-ethyi acetate at30%C s _0'_9850 gm L . Caicu;ate i}‘ze surface tension of e’ihyi acetate
;'iven the parach(:tr va}ues of C, H O and the double bond are 8.2, 16 3, 195 and 21.5 respectively. (1{3)
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DIAS

(b} Show that Hermitian operator always gives real eigen value whenever;ép?iiéd_'{qndrmalimd wave. |

function.
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