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0 1. The mass of the ¥ meson is 135 MeV. What is the MinImum- coergy
Zel ~=tiy that can produce in the laboratory the reaction

Ttr—= +p

when the inrial proton is at rest? The wass of the proton is 939 MeV.

(7 %)

2. A solid cylinder, a thin-walled evlindrical shell, & solid sphere, and &
thin-walled spherical shell are all rolled down an inclined plane skoped
at angle #, each object has the same radiug R. Find the accelerstion of
each. {14 %)

. 3. A particle of mass mnq, having a velogity v, is scattered by a particle
E of mass my at an angle #. Find the scattering angle & in the center-

i of-mass frame, the energy fransfer, and the mass vatio for which the
energy transfer is maximal. (12 %)

4. Find the potential of the electric field produced by a charge distribution
in an infinite medium given by

£ = My s ez sin by sio oz .

{8 %)

A

. A perfectly conducting spherical shell of radius R rotates about the z
axis with anpular veloeity w, in & uniform maguetic field B = Bk,
where k is a unil vector along the z axis. Catenlate the amf developed
between the "north pole” and the equator. (8 %)

,;:f_-;:,' 6. Sbow that the electrostatic potential ¢ in a charge free region has no
maximum or migimuem. (8 %)

7. Consider a ephere that sinks into a Yiguid to a depth less than half its
diamneter when it is not charged. What shonld be the charee of the
sphere so that it sinle to a depth exactly half its dameter™ The masa
of the sphere is M, its radins is R, and the liguid has a chensity 4 and
a permittivity e.{10 %)

8. A system as a whole revolves with an angnlar velocity {2, Find the
canonical distribution in the revolving system of coordinates, (11 %)
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% A eylinder of height A and base rad;

cylinder rotates with the angular veloeity 0 abont o
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| 10, Iﬁ‘"ha,t amownt of heat rus; he transferred to
b 1t Lo expand from volume ¥ to volume 1%
The equation of state i 3

iy pppal
e
R LR

10 002 mole of g real ras for
if pressure p s kept constant.

P+ mNY -8) = RT.
{11 %
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