
Assignment II.
 

second problem set for probability concepts

due: October 26, 2016



problem 1   PHYS 139/239



problem 2   PHYS 139/239

1. You throw a pair of fair dice 10 times and, each time, you record the total number of 
spots. When you are done, what is the probability that exactly 5 of the 10 recorded totals 
are prime?

2. If you flip a fair coin one billion times, what is the probability that the number of heads is
    between 500010000 and 500020000, inclusive? (Give answer to 4 significant figures.)



problem 3   PHYS 139/239
(a) prove the additivity of the semi-invariant I4   analytically and in simulation

(b)                       show the additivity of I6 analytically and in simulation to reasonable 
      accuracy for some  distributions of your choosing

PHYS 239 only

definition of the kth centered 
moment Mk of a distribution:

following this definition M2 is 
the variance of the distribution



problem 4   PHYS 139/239

(a) show empirically the convergence to the central limit theorem 
in dice throwing simulations 

(b) compare the result with your analytic expectation



problem 5   PHYS 139/239

calculate numerically the t-values and p-values in the table



problem 6   PHYS 239           (extra bonus for PHYS 139 solutions!)

explain and calculate numerically the two p-values of the 
hypothesis



problem 7   PHYS 139/239

With p=0.3, and various values of n, how big is the largest 
discrepancy between the Binomial probability pdf and the 
approximating Normal pdf? At what value of n does this value 
become smaller than 10-15 ?


