APRIL/MAY 2019

BPH41 — MECHANICS

Time : Three hours Maximum : 75 marks

SECTION A — (10x2=20 marks)

Answer ALL questions.
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Write parallel axis and perpendicular axis
theorems.
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State the laws of ﬂoatatibn.
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Mention the types of satellite orbits.
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Define orbital velocity.
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State the principle of virtual work.
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What are generalized coordinates?
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Define phase space.
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State Hamilton’s principle.
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'SECTION B — (5 % 5 = 25 marks)

Answer ALL questions.

(a) Obtain an expression for the moment of
inertia of a solid sphere about a diameter.
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Use Lagrange’s equations to find the

equation of motion of a simple pendulum.

S| sergellerr  @QuGsE  FwenUm(hsmarn

&I EpFlIen FoarUiT(hger Qamerm () &reams.
Or

What are constraints? Name and explain
their types and give suitable examples. '
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What is the physical significance of
Hamiltonian function?
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How do you obtain the Lagrangian from the
Hamiltonian?
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SECTION C — (3 x 10 = 30 marks)

Answer any THREE questions.
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Explain the theory of determination of “g” at a
place using compound pendulum.
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Explain the terms metacentre and metacentric
height. Also explain the determination of
etacentric height of a ship.
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Outline the basic principles of rocket motion and
obtain rocket equation.
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Derive Lagrangian equation of motion from
D' Alembert’s principle.
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- Write Hamilton’s canonical equations of motion

and use them to solve the problem of simple

~ pendulum.
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(b)

Derive an expression for the moment of
inertia of a cylindrical shell about its own
axis.
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Describe the construction and explain the

working of a diffusion pump.
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Calculate the centre of pressure of a vertical
triangular lamina immersed in a liquid with
its base up. _ ‘ :
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- Write a note on launching of a satellite.
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Define escape velocity and obtain the
expression for it.
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