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B.Sc. (Semester — V) Examination, October 2015
- CHEMISTRY (Paper - I) (6 Units)
! Physical Chemistry

Duration : 2 Hours ‘ Total Marks : 80

Instructions : 1) All questions are compulsory, however internal choice
! is available.
2) Figures to the right indicates full marks.
3) Answers to the two sections should be written in separate
answer books.
4) Use of non programmable calculators is allowed.

PHYSICAL CONSTANTS :

N = 6.023 x 1023 molecules/mole’h = 6.62 x 10727 erg sec, C = 3 x 1010 cm sec™,
m, = 9.1 x 1028 g, F = 96500 coulombs, 1 a. m. u = 931.5Me. V,
1e.V =1.602x 10719 4.

SECTION - | ' 40

1. Answer the following questions (any four) : (4x4=16)
a) What are operators ? Explain Hamiltonian operator. '
b) Apply Schrodinger Wave equation to H—atom.
c) Write differences between electrolytic and galvanic cells.
d) Explain : Redox electrode and metal insoluble salt anion electrode.
.e) Discuss units of radioactivity.
)

f) How temperature method can be used for the determination dipole moment
of molecules ? : -

2. A) i) Write the significance of azimuthal quantum number.

_ii) What are the characteristics of nucleon-nucleon forces ? 3
OR .
i) Give criteria for a well behaved wave function in quantum mechanics. 3

ii) State the differences between natural radioactivity and artificial
_radioactivity. 3
P.T.O.
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B) i) Explain construction and working of standard hydrogen electrode. 4
i) Calculate the oxidation potential of Py/Fe*2(a =0.5), Fe*3 (a=0.01)
[E°Fet2/Fe*3=-0.771V]. 2

3. A) i) Define : Node. Draw the radial probability distribution curves
for 1S and 2S orbital’s. _ 3

ii) Identify the optically active substance : .

a) Urea b) Sucrose

c¢) Oxalic acid d) Thiourea

Write Mosotti-Clusius equation. 3
OR

i) Anelectronis confinedinaone dimensional box of length 1.36 A°. Calculate
its ground state energy in electron volt (e.V.).

i) Identify structure of BCl; and PCl; on the basis of dipole moment. 3

B).i) Aradioelement disintegrates with such a rate after 80 minutes, only 45%
of the initial activity remains. Calculate the decay constant and half life of

the radioelement. 2

ii) Obtain an expression y = A sin [nnx/ al. 4
SECTION - i 40

4. Answer any 4 of the following : ) ; (4x4=16)

a) Derive an expression for liquid junction potential.

b) The frequency of separation of successive lines in rotational spectrum of CO
was found to be 3.842 cm~" and that of C*0'6 was 8.672 cm~'. Calculate

atomic mass of C*.
c) Explain the working of GM counter. (Diagram not expected.)
d) Write a short note on concentration polarisation.
e) Explain the isotopic effect on rotational spectrum.

f) Write a short note on lonisation chamber'.
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5. a) What s ionic product of water ? How is it determined using emf
measurements ? 6
OR S i
Derive an expression for emf of the following cell. 6
Pt, H2; (GG H2 (), Pt
~latm a, ay 1 atm
b) With the help of a neat labelled diagram explain the principle, mstrumentatlon
and working of scintillation counter. 6
6. a) i) The emfof the following cell ' 4
Ag(s) / AgNOg / AgNOg, / Ag_(s) i3
m=0.02 m=0.1
y=090 y=0.85

is 0.0418 volts at 25°C. Calculate the transport number of Ag* and NO3~
ions in the given range of concentration.

ii) What is the dead time of GM counter ? 2
OR ‘
i) The emf of the cell at 25°C ; | 4
'Pt,Hz(g) / NaOH / HCI / Hy),Pt*
1atm m=01 m=08§  tatm

is 0.74 V. If the pH of HCI solution is 0.4, calculate the
pH of NaOH solution (given pk,, = 14)
ii) Define specific ionisation. What is the operating voltage of proportional

counter ? 2

b) i) Whatis the wavelength of microwave radiations ? Give any two limitations
of rotational spectra. - 3
ii) Derive an expression for the emf of the following cell 3

~Pt,Cl [ NaCl //. NaCl / Cly, Pt
2(9) 2(9)

latm a, a, latm




