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3, moment of inertia of a thin uniform rod L= mL*/12,
] atm = 1.01x10° Pa, ky=1.38x102 VK.
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1. A thin uniform rod of mass m and length L, originally atrest, MW 'V
is free to slide on a frictionless horizontal surface. A bullet of
mass m and initial speed v hits perpendicularly and is embedded
in the end of the rod (Fig. 1). Find (a) the angular momentum of L
the rod-bullet system around their center of mass immediately
before the bullet hits the rod, (b) the speed of the center of mass
of the system after the collision, (c) the angular speed around | _l_
the center of mass of the system after the colliston, and (d) the Fig 1
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energy loss during the collision. (2, 2, 5, 3)%
2. The working substance of a thermal engine is
one mole of monatomic ideal gas. The

e
operating path is shown in the right figure @ 2p|~— — ¢~ >

{(I1g. 2). Find (a) the work done in each

process and in a cycle, (b) the heat absorbed —rb o

or liberated in each process and in a cycle, :

and (¢} the efficiency of this engine. | .
|[Express the results in (a) and (b) in terms of 2\/# Vv

poand Vol (5, 5,2)%
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3. A roroidal coil (shaped like a doughnut) with height h, inner radius a and outer
radius b is tightly wound with N turns and carries a current }. We assume that it has
a rectangular cross section, as shown in Fig. 3. Find (a) the field strength within the
toroid in terms of r; (b) the total energy within the toroid; (c) The self-inductance of
the toroid. (4, 4, 4)%

4. A conducting loop is formed with two springs with spring constant k and a rod of
length £ and mass m, as shown in Fig. 4. A uniform magnetic field of B is directed
perpendicﬁlar to the plane of the loop. At t =0, the rod is released with the springs
extended by A. (a) Find the equivalent spring constant. (b) Write an expression for
the induced emf, ¢(t). (c) What is the maximum value of the emf, and when does it
occur for the first time? (2, 5, 5%

3. A particle of mass m is confined to an infinite well of width L in one dimension.
The potential energy is zero within the well. The wave functmn of the particle has
the form

w(x) = A sin(nmx/L), n=1273
(2) Find A. (b) What is the quantized total energy? (c) If the particle is in its ground

state, what is the probability that the particle will be found between x = 0 and x =
L/727 (3, 4, 3)%




