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Answer any four questions

. (a) A solid cylinder of length / and radius a twisted through a certain angle. The lower end is clamped
and a torque is applied at the upper end. Find out an expression for the torsional rigidity. (b) Two
cylindrical shafts have the same length and mass and are made of the same material. One is solid, while
the other, which is hollow,.has an extérnal radlus twice the internal radius. Compare their torsional
rigidities. 7+5.5

. (a) How do you use Kepler's faws of planetary motion for the determination of the mass of sun? (b)
What is the gravitational potential? (c) Consider two concentric spherical shells of uniform density of
mass M; and M. Find the force of the particle of mass m when (i} the particle is located at r = a, outside
both shelis and (ii) the partlcle is located at the centre, r = 0. The distance r is measured from the centre
of the shell, C o : ‘ : ‘ 4+2+6.5

. (a) Favector V={(x+2y+ az)i+ (bx -3y - z)j+(4x+cy-i- Zz)k is irrotational then find the values of
constants a,b and'c. (b} If a particle moves under the influence of a force field F = f(r)# then prove that(i}its '
path must be a plane curve and {Ii) its angular momentum is conserved: {c) If B = x3+ yzj — xyk then find
7.5 and B.7. 3.54 (2.5¢2.5)+ (2 +2)

. (a} Show that the sum ,d‘f the moments of inertia of a three dimensional body about any three perpendicular
axes passing through a point is eciila'l $ to twice the momeént of inertia of the body about the same point. (b)
Calculate the moment of inertia about a diagonal of a plane square lamina. (c) Find the ratio of the translatlonal
to the rotatlonal kinetic energy of a solid sphere rolling down in an inclined plane without slip. {d) If V= DXT

prove @ ~-VXV where & is a constant vector, : 25+3+4+3

. {a) What do mean by strcamline mo_tion and turbulent motion? What is the Reynold’s number? (b)
Deduce the velocity profile for the streamline flow of a liquid through a capillary tube of circular cross
section using Poiseulle’s method. (c) State Stoke’s law of viscosity, 3+7.5+2

{a) What do you mean by surface tension and surface energy? Discuss the molecular theory of surface tension.
What is angle of contact? Deduce the Jurin’s law for surface tension.{b) Pressure of air in a soap bubble of 0.7cm
diameter Is 8mm of water above at the atmospheric pressure, Calculate the surface tension of soap solution. T=
68.60dynes/cm. _ " 4+5+43.5




7. Let(r, @) represent the polar co-ordinate describing the position of a particle. if # ‘and & are the unit vectors in

the direction of the bosition vector 7 and in the direction of increasing 6 respe;tively then show the following

. # = cosfi +sindj, §=—sinBf+cosBj
i d=08, 8 = -
i, v=#+r88  and

-+

v, d=(Porb)P 4 (B 2008

where ¥ and 4 are the velocity and acceleration of the particle respectively. (b) If A has constant

magnitude then show that A and % are normal to each other bmﬁld_éd‘%f =0, (3+3+2+3)+15




