
QI. (a) If neutrons from a cosmic-ray interaction one light-year fr 

. h b b·1· f / om the 
earth were to reach here wit a pro a 11ty o I e or greater what ' must 
their minimum energy be1 (b) If they then decay, what is the max· . h . unurn 

angle to the flight path at which t e1r decay electrons could be produced?
(c) What is the maxim�m angle �or the decay neutrinos1 (d) At the angl�
calculated in (c), what 1s the maximum energy of the neutrino1

Practice  questions for the Comprehensive Exam - Day 1



Problem 1.�. A bead of mass m slides w"th t f. t· f d. 1 ou r1c 10n on a circularloop o ra 1us a. The loop lies in a ve t· 1 1 d 
· al d" . r tea Pane an rotates about avertic 1ameter with constant angular 1 ·t (F" 1 5) ve oc1 y w 1gure . . 
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Figure 1.5. 

a) For angular velocity w greater than some critical angular velocity
We, the bead can undergo small oscillations about some stable equilib
rium point Bo. Find We and Bo( w ). 

b) 0 btain the equations of motion for the small oscillations about
B0 as a function of w and find the period of the oscillations.













Consider the one-dimensional Schrodinger equation with}6. 

V(x) = {; et>2x2 

+oo 

for x > 0, 

for x < 0. 
Find the energy eigenvalues. 

Part b)




