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(1)(15%) A mass M is connected by two spring with force constanis k1 and k2.
There is no friction. {a) write down the Lagrangian and Hamiltonign function for
this system 8%) (b)derive the oscillating frequency?(7%)
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(2)(20%) Two particles {such as the earth and the sun) with masses m, (ry) and m,
(r;} respectively interacting through a central force potential U(r), where r, and r,
are the position vectars and ris the relative position r =jr, — r;] {a) Derive the
Kepler's 2™ {aw : the radius vectorr sweaps out equal areas in equal times. (3%) (b)
show that the motions of ny, and m, are in a plane.{5%) (¢) Show that the tolal

kinetic energy can be written as T = > u(r +1* %) and derive 1, which is the

reduced mass{ 10%}

(3)(15%; (a} Show that the rotational inertia for a disk of mass M and radius R is
(1/2)MR® 5%
(b} A disk is rolling dow: a ramip at an angie B, what is the speed of the disk at
the bottom of the ramp if the ramp has a length L7 10%

l\j\

(41 20% K a} Show for adiabatic process of the wleal gas satisfies the relationship:
P¥*™=constant. Where y is ratio of the heat capacilyies ¢ /c, (10%)
(b} Denve the work done by adiabatic expansion of an ideal gas from volume V,
to V. (10%)
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{5). (13%e)As shown in the follwing fig g,ure.(f}), there is a charged sphere of
racdius T with

ey

uniform charge density distribution p. A smaller spherical cavity with center
O and radius R is made within the large sphere and with its center a distance a @,

from the center of big sphere.  Find the electric field E within the cavity.

. HIE] corl with radius K and cartying a cusrert 1, at 13 the magnetic
(&), (15%) .(a) A coil ith radius R and y'g 'Wh is th it i

field along the center axis (7%%) (b).  Show that the orbiting electron in an atom
produces a magnetic field at the center nucleus with B= {Ze/4nre cmr’)L, where L
is the angular momentum, m the mass of the eleciron, and r & the radius{(8%}.
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