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1. A uniform rod of length L and mass M is pivoted freely at one end.
(a)What is the angular acceleration of the rod when it is at angle & to
the vertical? (1) . (b)What is the tangential linear acceleration of
the free end when the rod is horizontal? _ (2) . The moment of
inertia of a rod about one end is 1/3ML7,

2. An iceberg with a density of 920 kg/m® floats on an ocean of density 1025 kg/m’, What fraction
of its volume is submerged?  (3) .

3. A traveling harmonic wave function is y = 0.006 sin[r(0.01x - 4 + 0.02)], where x and y ar¢ in
meter and ¢ in second. The period is__(4) _sec. The wave velocity is_(§) m/s.

4. A mole of an ideal gas undergoes a reversible isothermal expansion from V to 2V, The change in
entropy of the universe is__ (6) . Suppose the same expansion takes place as an adiabatic free
expansion, the change in entropy of the universe is_ (T) .
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1. |5%, 5% A pendulum bob has its motion interrupted by a peg at point B
vertically beneath the support at a distance 2L/3. as shown in right figure.
(a2} What is the tension in the rope at point A if the bob is released from a
horizontal position? (b) If the pendulum is released at the angle o to the
vertical such that the tension of rope at point A vanishes, what is the value

of cos a?

2. |4%, 4%, 3%] The right figure shows a particle of mass m moving in a
circle with the centripetal force provided by a rope that passes through a ;f:;;_ju-—:/
hole in the table. The initial angular momentum is L,. The force is changed / i
in such a way that the radius of the motion decreases from r; to r;. (2) How .
does the force vary as a function of #? (b) Calculate the work done by the IP
force in changing the radius. (¢) What is the change in kinetic energy of the
particle?

3. [6%, 4%, 4%] I n moles of ideal monatomic gas (C, = 3IR/2) are
taken around the cycle of the right figure, where @ — b is an isothermal — 3pp
process at 7. Find the answers ot the following questions in terms of £

and V. (a) The heat (indicate whether it is adsorbed or rejected) in each

segment Qu, Qpe, and Q... (b) The work dome per cycle. (c) The ';r_,r;;:, i T
ctficiency.
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