Veer Surendra%ai University of Technology
Department of Chemistry
Mid Term Examination “ovember 2015
1" Semester B, Tech. (Section-H, I 1, K, L. M, §)
Sub: Chemistry -1
Max. Marks: 26 Time: 2 Hrs,

Note: €}, Mo, | is Compulsory Answer any three from the rest of the questions

[1x5=5]

g Write the conditions for a valid wave funetions: the solution to Schordineer's wave
eLjLation.
b, An elecron is confined in a one-dimensional box of length 1 A. Calculate the ground
state energy of the electron.
LB “Write the conditions for a meleculs 1o be microwave and IR active,
d I M solution of & compound transmits 30% af the Incident radiation of wivelength
HA)am n 3 cuvente of | om widin. Caloulate the molar absorptiviry of the solution
v Suate Frank-Condon principle.
2b-When a2 radiation of cenain wavelength is incident on a metallic surface, the stopping
petentially is found wo be 4.8 V. If the same surface is illuminated by the radiation of
double the warelenpth, the stopping potential is found 10 be 1.6 V. What is the threshold
wavelength of the surface? [2-5]
va/; Briefly describe absorption, fluorescence, phosphorescence using Jablonski diagram.
[2.5]
L;/ﬁm'n: the compiste wave function and weal energy for a particle of mass *m " movine ina
one-dimensional box of length *f " using Schiodinger ume-independent wave equation. 151

X 2) The fundamenial vibrational frequency of HOD is 835x10° 5. Caleulate the force
romstant of the molecule if mass of H is 1.008 g'mole and that of Cl is 35.5 g/'mole. [2.5]
by Discuss the basic principle and fypes of clecwromic wansition in UV-Visible
SPeCtasCOfy . [25)

3. 2 The first line 1n the pure retational speetrum of "l appears a1 2118 em™, Find out
the rotarional constamt of “[YCl. Given atomic masses of H. I and Cl oare 1008 amu

-

2615 amu and 33,43 amu, respectinely. Assume, bond length in *D7°C) is same a5 that in

'‘HYCl i2 4]
b) Calculate the voltage required to accelerate an electron 1o have a velocin of 1.57 x10°
ms . What will be the de-Brogiic wavelengih? |15

L Wnie the selection rule for rotational specuoscony and IR spectroscopy (for a
harmonic and an-harmons oscillating molecule). |2.5]

b The pure rotabienal speetrum of “C'N molecule consists of o series of equally spaced
lines weparated by 20 80 cm™ Calevlate the infer-nuclear distance of the moleeule. [26]
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