4 MEoHarros—Pwonrams

8. (s) I nontrons from » coariic-rey interactlon ons light.year From the
warth were to reach hers with o probebillty of 1j¢ or greaver, what must
their minimum snsrgy bet (b) If they then dsomy, what is the maximum
angle ta the Aight path wt which their decay electrons could be preduced)
{c) What in the maximum angle for the dsoay neutrinos? (d} At the angle
calevlated in (o), what is the maximumn energy of the neutringt

id. A precession of the perihelion of planstary trajectories his been derjved
from the general theory of relativity. However, evon the speaisl theory of
telativity prediota such wn effact hasaties of the dependence of inerbial mam
on velocity, Derfve a formuls for the spevial relativistie procession for a
planet of given sngular momentum L, rest maas m, and energy K, moving
in the gravitatlonal potsutial of the sun, [Hint: Use polsr coordinates i =— 1
and 6, and find a Qifferential eqaation invalving w and ¢, bub not involving
the time explicitly.J ’

4% A helium-filled balloan floats inside & clossd coontainer Alled with air
% BTP, I interstellar 1paos. The container socelorates in & glven dirsotion,
with sootleration equsl to that dus to arevity at the surfavs of the serth.
Which wuy does ths balloon move relative to the aecelerstiont

ELECTROMAGNETISM

L. The edges of 8 cube consint of equal resistors of resigtance R, which sre

" juined at the corners. Let a battery he connseted to two apposite oorners

of m fane of the cube. What ie the offootive remistance?

‘2 A rectangular wire mesh of infinite
sxtent in n plane has ) 4 of ourrent fod
into iv st & point 4, an in the disgram, L L)
wnd 1 A4 taken from it at point £. Find
the current in the wire AC,

@H Given twa iron bers, ideatical in sp-
Pearance, one magnetized, the other not.
Tsll how to distinguish them without using externsl magnetle fields. (You
ars alluwed to meastre foroes.}

4. A conduotor is charged by repeated contaots with u metal plats whieh,
after each contact, is recharged ta & quantity of charge ¢ If ¢ is the charge
of the senductor after the first operation, what is the ultimate charge on
the conduotort

5. A varlable ompacitor is sonnected to 5 hattery
of emf E. The capacitor initially haa a capasitance
Gs and charge g,. The capacitance is oaumed to
ohange with time #o that the surrent 7 in conntant.
Caloolate ths power supplisd by the battery, and
compare it with the time rate-of-chenge of the
energy stared In the capucitor. Anoount for sny
difference.

6. When & capseitor is immersed In a medium haviog eonductivity g, a
roeistance fi i maasured between the terminale. Show thas, regardless of
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