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Mechanics

Time - 3 Howrs Maximum Marks = 80

Note : Attempt Five questions in all, selecting one
question each from Unit II to Unit V.

Unit 1 is compulsory. All questions carry

equal marks.

Unit I

A~ (a) Define moments and Products of iner;
a.
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(b)

Define | ‘Quipeomental Systems.

Define Holonomic and Non-holonomic

Svstems.

Define C}H(:]ic Coordinates.
Define Cangni&[ Transformation.
Define Poisson Brackets.

Define Equipotential Surfaces.

Define Surface Density.

Unit 1I
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B B

State and prove the theorem of parallel

axes for moments and products of inertia.

Find the kinetic energy of a rigid body

rotating about a fixed point.

3. (a) State and prove the necessary and

- ' to
sufficient copditions for two Sysiems

be equimomental.

(b)  Derive Euler’s dynamical equations.
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Unit 111

. i - “q Itr
Derive Lagrange equations for simp
- (a) ¢ = =
““/ holonomic dynamical system.

fnelic energy of & ONOMIC
(o) Prove that kinctic energd of a hol

system

function of the generalizec

can be expressed as quadratic

| velocities.

5. (a) State and prove Donkin's theorem.

(b) Derive Routh’s equations.

Unit 1V
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6. (a) 'State and .‘)i"'ﬂﬂ.*o Poisson s dentity fos
Poisson Brackets. :

(b) Derive Whittaker’s equation.
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Derive Hamilton-Jacobi equation.
(b) Prove that Lagrange Brackets arc
invariant under a free univ :
- a free univalent canonical
transformation,
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(b)  Explamn surface and solid harmonics and

k\

surface harmomes
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derive the surface density In terms of
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