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and Ay, (20%)

4t 300K and 3500K. (10%)

Two mole of argon gas at 300 f{is reversibly and iSotherﬁaIly
S e

: . : -
compressed from a'volumé 3{12 : to a volume of 10.0 L. - .
. g | e of 100
urrpun

Assun.le the temperature jf !_tljg

| constant at 300K. Caleulate the g, w, AU, AH, AG, AS, A;S.‘mmming,

. f,........ i ' .
nm, Calculate the ratio of r{of atoms in these two states

4 et
s
M-

B0 dlgse prominent lines are‘found,

in the yellow region of sodium ‘spectrum at 589.0 nm and 589.6 nm,

' respectively.'. What is the spin-orbital coupling constant (in terms of

cm-1) in the fine structure? (10%6) 1 1 .

md?

. - P \ ) . ,,,_L_ "
The rigid rotor model can“‘B*e;inTE'ro ed by. recognizing that.in a
realistic anharmonic potemiaij ~Fhérefdre, the rotational constant

debend_s on n, and it can be shown that B,=B —i(n—FI/Z) a, where B is’

the rigid rotor value. The constant” o can be obtained ﬁdlﬁ

frnr

. -experirnenfél spectra. For 'HE€1| B= 16593 em™ and a = 0.226 qm’l.

promie

has a wavelength of 589.0

ding remains essentially

Calculate the bénd length of HBrfinthe ground state and estimate the .

_ b
percentage change in bond "Ien':g' T fora =4 (20%).

. For a particle in a two-dimensional “box, the total energy -
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eigenfunctions are y,,(x, y)=NsinM-sinn—’§£. (a). Obtain . an

" expression for k£, - el‘fﬂf—e-f-}&x, |n,7,-1!z and & by subst:tutmg this

Waveﬁmctlon into the Sch471 j-q;](mn (10%). (b) Estimate the‘ ,

: degeneracy for the first two excrced energy level if a = 25. (10%)

(a) Work “out the ir;educjble representations of the translation,

rotational, and "vibration modes' in NH, Where ‘the reducible

representation of all four atoms-1 fq&nd o be W1th characters 12,0,2 |

(in the orders of operauons in rthe 0[1

-u---m_]

many IR and Raman actwe v1brat10ns -would you find in NH;? (5%)

cter table) (15%). (b) How :

“Cn E . 26 3o,

L (3m) :
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E 3 -l Ot IR Ry) (o = 3, 20)(xz, y2)
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