PHZ3113 homework 4

1) 





For multi-electron atoms, the low-lying excitations are often the re-arrangement of last-shell electrons. Carbon has two electrons in its 2p shell, which has three sub-levels   (). With electron spin, there are 6 sub-levels. How many states are there for the two fermions in the 2p shell? (A:15) And how many states are there if the two spins are parallel? (A:9) (With quantum mechanics one can further determine that the low-lying excitations are 3, in notation of)

2) [bookmark: _GoBack]For n indistinguishable particles in N boxes, show that the number of microstate for Bose-Einstein particle  is always larger than that of Fermi-Dirac one, , and in case of , both approach the classical indistinguishable particle, the so-called Maxwell-Boltzmann distribution: .

3)  (EM 16-3) A and B each have two unbiased four-faced dice, the four faces being numbered 1,2,3,4. Without looking, B tries to guess the sum X of the numbers on the bottom faces of two dice after they have been thrown on the table. If B guesses correctly, B wins X2 dollars, otherwise B loses X dollar. Determine B’s expected winnings if B follows the strategies of:
a) He  selects X at random between 2 and 8
b) He throws his own dice and guesses X to be whatever his dice shown. 
c) He figures out the most likely X and uses that number. What is X?

4) A new couple has decided to keep on having children until a boy is born. The probability of a new baby boy is P. Ignoring the possibility of having no child or having twins, what is the average number of children in such a family?

5) (EM 16-12) A certain marksman never misses his target, which is disc of unit radius. The probability of a given shot will hit the target within a distance X is X2. ) Determine the probability distribution function for X by using the condition that . The marksman fires n independent shots, and draws a circle radius Y that encloses all the shots. Determine the probability distribution function for Y. Determine the average area of such circle.  

6) (EM 16-13) The duration of a telephone call made from a public call-box is a random variable T (in minutes). The probability density function of T.


a) Determine constant  
b) Determine the average cost of a phone call if one dollar is to be inserted every half minute. 
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