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B.Sc. (Semester — VI) Examination, April 2017
CHEMISTRY (Paper — 1) (6 Units)
Physical Chemistry

Duration : 2 Hours . ~ Max. Marks : 80

Instructions: 1) Answers to the two Sections should be written on separate
answer books.
2) Figures to the right indicate full marks.
3) Use of non-programmable calculators is allowed.
4) Allquestions are compulsory, however internal choice is
- available.
Physical constants : N = 6.023 x 10%® mol~'
: h =6.625 x 10% erg sec.
C=38x 10 oms
1 MeV=1.6x10"°ergs

SECTION — | (40 Marks)
(Physical Chemistry)
1. Answerany four of the following : _ ' (4%x4=16)
a) What are prompt neutrons ? Explain the mechanism for emission of delayed
neutrons.
b) Explain how the Uranyl Oxalate actinometer can be used to determine quantum
efficiency. : :
c¢) With the help of Jablonski diagram explain internal conversion and intersystem
crossing. ;

d) Derive Henderson — Hasselbalch equation for acidic buffer.
e) Differentiate between sigma (¢ ) and Pi () molecular orbitals.
f) Statethe important features of the Molecular Orbital Theory.

2. a) i) Whatis Nuclear Fission Reaction ? Explain with one example. 2

ii) A buffer solution contains 0.025 mole of Ammonium Hydroxide and
0.035 mole of Ammonium Chloride. Calculate the pH value of the solution.
Dissociation constant of Ammonium Hydroxide at the room temperature is
1.8 % 1079 4

OR
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i) Explain the concept of harmonicity and anharmonicity by using potential energy
curve.

ii) Explain the electrochemical reactions occurring in an acid storage battery.

iii) Discuss how radioisotope traces are used to determine the reaction
mechanism.

iv) State and explain Hooke’s law. Obtain an expression for'energy of a harmonic
oscillator.

v) Explain the chemical theory of corrosion.
vi) Discuss the theory of Raman spectroscopy on the basis of quantum theory.
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2. a) i) Whatare Reséarch Reactor ? Name a research readtor in India. 2
ii) Calculate the pH of a buffer solution which is 0.250 M in formic acid
(HCOOH) and 0.1 M in Sodium Formate (HCOONa), K, for formic acid is
1.8 x 107, 4
b) i) Explain with example photosensjtization.
ii) Draw molecular energy level diagram for N2 and N,*' and comment on
bond order, stability and magnetic property. 4
3. a) i) What are Buffer solutions ? Give one example of each acidic and basic
~ buffer. ' 2
i) If one mole of a compound absorbs light of wavelength 2537 A , calculate
the amount of energy absorbed in kilo joules per mole. 4
OR :
3. a) i) Explain Buffer capacity. i,
if) Explain how pH of a solution can be determine using Standard Hydrogen
Electrode. ' 4
b) i) State two points of difference between Photochemical and Thermochemical
Reactions. - : 2
if) Explain principle and construction of Breeder Reactor. - 4
SECTION -l : (40 Marks)
4. Answerany four of the following questions : (4x4=16)
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5. A) i) Explain the following: : ' 4
a) Force constant of a bond.
b) Zero point energy.

ii) A sample was excited by the 4475 A line of mercury. A Raman line was

observed at 4675 A . Calculate the Raman shiftin cm™. A 2
OR ‘
5. A) iii) Obtain an expression for spectral lines associated with pure rotational
Raman spectrum for a diatomic molecule. 4

iv) The fundamental frequency of vibration is 7.98 x 10'3 sec™". Calculate
the zero point energy.

B) i) Explain the somatic and genetic effects of radiation.
ii) What is finger print region ?

6. A) . i) Write a note on solar cells.
i) Explain the following:
a) RBE -
b) Rad.
OR
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6. A) iii) Explain crevice corrosion and waterline corrosion.
iv) Give two applications of radioactive isotopes in the medical field.
)

)
B) i) Discuss the differences between Raman Spectrum and Infra Red Spectrum.
“ii) With reference to spectroscopy, explain what are selection rules.
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