91002

B. Sc. 1st Semester (Pass Course) Examination, -
~ November-2014

PHYSICS
Papér—Phy. 01
Mechanics

Time allowed : 3 hours] [Maximum marks : 45

Note : Attempt five questions in all, selecting at least one

from each unit. Q. No. 1is compulsory.
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1. Attempt any nine parts : 9 marks (1 each)
(a) What is classical mechanics ?
(b) List typés of forces used in mechanics of a system
of particles.
(c)  What is constrained motion ?
(d) What are scleronomic constraints ?

(¢) Why the generalised co-ordinates are used ?

(f).  Can we use the generalised co-ordinate for both

type of constraints ?
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(gj By using Euler’s equation, what should be the
shortest distance between two points in a plane.

(h) Why hollow cylinders are preferred for

‘transmitting torques ?

(1)  Why is more mass concentrated near the rim of a
flywheel ?

(j)  Isthe angular velocity of rotation of the hour hand
of a clock greater than the angular velocity of its ’
minutes hand ?

(k)  Why it is easier to balance a bicycle in motion? 3

() If the ice on polar caps of earth melts, how the :
duration of the day will get affected.
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Derive an equation stating that K.E. of the system
of particles is the sum of K.E. of the centre of
mass, when whole mass in concentrated on it and
that of motion about centre of mass. T
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A system of three particles of 3 gm, 5 gm and
2gm located at the point (1, 0, —1), (-2, 1, +3)
and (3, -1, 1) respectively. Find the coordinate

of the centre of mass. 2
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What is the meaning of constraints on the motion

of a particle ? Classify constraints giving two

example for each. 3
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In a HCI/ molecule, the separation of the nuclei
of two atoms is 3.79A°. Calculate the location of

the centre of mass of the molecule, given that

MCl is 27.9 times the m,. 4
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Use Lagrange’s equation to describe the motion
of a sphere of radius a rolling on the inner
surface of a smooth hollow hemisphere of radius
b<a. >
BT b<a®d & e @rad o @ el
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Set up the Lagrangian and hence find the equation

of motion of linear oscillator. -
TG TG T T Ie e e aers Pl
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Derive Hamilton’s equation for a charged particle
in an electromagnetic field. S
e P et 3 o TR o 3 R S
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Use Lagrange’s equation of motion to find the
period of oscillation of pendulum. -4
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6. (a) Show that the KE of a rolling solid sphere of
- :
mass M is 10 MV?, where V is the linear velocity

of its centre of mass. 3
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(b)  Derive an expression for the acceleration of a rigid

body rolling down an inclined plane without

slipping. 6
feretr fheet O @1 a9 W gedd 8¢ 3¢ MIvE & @Ry
% fom s o @ oty Ak 6
7. (a) Calculate the Moment of Inertia of a hollow
sphere with negligible thickness. 5
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A sphere has a radius of 2.39 m. Calculate its

moment of inertia about any diameter. Density
of material is 5.46 x 10° kgm=.. 4
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