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PHYSICS — GENERAL
Paper : GE/CC-1
Full Marks : 50

Candidates are required io give their answers in their own words
as far as practicable.
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| English Version |
The figures in the margin indicate full marks.

Answer guestion no. 1 and any four questions from the rest.

. Answer any five questions : 2x5

(a) Find V.r where 7 is the position vector.
{b) State Stoke's theorem of vector caleulus.

(¢) The potential energy of a particle moving in a conservative force field is ¥ (x, ¥) = kx?y, where &
is 4 constant. Determine the [orce acting on the particle.
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The angular momentum of a particle is I = 3:°7 —¢] « 4% kg-m? /5. Find the torque acting on the
particle at ¢ = 2 sec.
How docs the surface lension of a liquid vary with lemperature?

What is Poisson’s ratio? What are its theorctical limiting valucs?
Prove that Ve 4 =0, where 4= {y?z+ [xz- £y,
For any scalar function ¢ (x, y, z), prove thal VxV§ = 0.

Find the line integral of the vector function 4= x°} +{xy + v*)}; along a straight path from
(0,0,0) 10 (3,0, 0). 3134

Show that the continuous closed line integral for the vector 4=~ yi+x; in x-y plane is equal to
twice the arca enclosed by the curve.

State the law of conservation of lingar momentum.

Position veetor of a particle of mass m is given by ¥ =a cos ari + bsinav; where a, b and @ are
conmstants. Calculate the linear and angular momenta of the particle at any instant, Also calculate

the force acting on the particle. A4+24{14+241)
Show that the motion under central force oecurs in a plane.

State Kepler's Laws.

What is geosynchronous orbit? Caleulate the height of geosynchronous orbit from earth surface.
You may assume the crbit to he ¢ircular and the radius of the earth is 6400 kin. 3H3H 143
Show that the motion of a particle represented by the equalion x = 3cos100as 1 4sinl00 nz
{x is in cm and ¢ is in sec.) is simple harmonic. What is the amplitude and frequency of oscillation?

Write down the equation ol motion of a particle acted upon by a restoring foree proportional ta its
displacement, a damping force proportional to its velocity and a periodic force.

Calculate the total energy associated with a particle of mass m undergoing simple harmonic motion
with amplitude 4 and angular frequency o. (21231214

Perive an expression for the Kinetic energy of a body rotating about an axis.

The radius of earth is suddenly contracted Lo %th of its present value with its mass unchanged.
How will the duration ol a day change?

Establish the relation ¥ — 2n(1 + o}, where the symbols have their usual meanings. 31314
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7. (a) Show thatl the work donc per unit volume in stretching a wire is equal to
% » longitudinagl stress * longitudinal strain.

{b) Derive an expression for the excess pressure inside a spherical soap bubble.

{¢) The ratio of the radii of cross-section of two capillary tubes of equal length is 2 : 1 and the ratio of
the pressurc differences between the two ends is 1 : 2. Calculate the ratio of the rate of flow of a
liquid flowing through the tubes. 3+4+3



