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B.Sc. DEGREE EXAMINATION, DECEMBER 2009,
Second Year
Part ITI1 — Physics
MATHEMATICAL PHYSICS
Time : Three hours Maximum : 100 marks
Answer any FIVE questions.

1. (a) What do you mean by constraints? Explain

ita classification with example.

(b) Use Lagrange’s equations to find the
equation of motion of a compound pendulum
which oscillates in a verlical plane about a
fixed horizontal axis.
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(a) Derive Hamilton’s canonical equations of
motion. Give its physical significance. =

(b) Apply Hamilton's equations to find the
equations of motion of a simple pendulum.
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(a) Define Beta and Gamma functions. Derive
the relation between them.

(b) Prove that [ (2m) = 221 (z) /% _ﬂ¥ H+W.
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(a) Derive the Cayley-Hamilton theorem.

(b) Diagonalise the following matrix
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(a) Btate and prove Stoke's theorem.

(b} Prove the _,n___cslbm :
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6. (a) Derive Lagrange's equations from
D'Alembert's principle.

(b} Find the inverse of the following matrix

{b) (i) Prove that div ﬁmuﬂm .

r r

using Cayley -Hamilton theorem. (i) If F=xy*i +2«° yz -3 yz2k, find dive
] ke - 5 ;

A=|4 2 3 . F and curl F at the point (1,-1,1).
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. 8. (a) Explain the following matrices ;
T. (a) If mmumhnwlu_uw+wnm+u§mu evaluate (i) Hermitian matrix
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(b} Explain the theorems for conservation
theorem for

(i)
(ii)
(i)

(i1)

47

energy

lingar momentum.
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Explain inductive effect. (6)
Explain two methods for the determination
of the order of the reaction. (8)
Explain the shape of [Fs. (6)
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Discuss the preparation and shape of BrFs on
the basis of hybridisation.

Write a note on Haemoglobin.

Discuss on the conductometric titration of a
strong acid with strong base.
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Second Year
Part III — Physics
ALLIED CHEMISTRY

Maximum : 100 marks

Answer any FIVE questions.

1.  Write short notes on the following :

(a) Natural gas

(b) Bond order

(¢) Antibonding molecular orbital

(d) Paramagnetism. (4 x5 =20)
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Explain Werner's coordination theory with
an example. (10}

Discuss the sources of water pollution. (8)
Write notes on NPK fertilizers. (4}
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Explain the geometry of CH4 and CsHs on the
basis of hyhridisation, (10}

Discuss the mechanism of alkylation and
acetylation with an example. (10)
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Give one method for the preparation of
pyrrole. How does it react with COz and
CHCly/NaOH? (6)

Elucidate the structure of glucose. (10)
How does fructose react with

(i) Phenyl hydrazine

{ii) Na/Hg. (4)
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(ii) Na/Hg.

Explain energy of activation. (6)

How iz pH determined by colorimetric
method? (6)

State Kohlrausch’s law. How is it used in the
calculation of 4, of a weak electrolyte?  (8)
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Explain Pauling’s theory of metallic bond. (7)
What are chelate compounds? (5)
Explain the applications of EDTA in
qualitative and quantitative analysis. (8)
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