(a) Since each customer has a probability of  to order a chicken, and all customers have independent choice, the number of chicken entry  follows a binomial distribution given by 

	Since the expectation of a random variable which follows a binomial distribution is given by , where  is the total number of independent events, and  is the probability that a single event succeeds, so in our case the expected number is given by 
	The variance is given by  which is also a well-known corollary of binomial distribution.
(b) Let’s still denote this random variable by If with  more customer, we have exactly three more orders for the pork entry, it means that the n-th customer must have ordered pork, and among the first (n-1) customers, two of them order the pork. The probability is given by 

Notice that we are requiring , for otherwise we do not have enough extra customers for three pork entry and the probability is thus 0.
We can equivalently treat it as three independent geometric distribution. Thus the expected value is given by 
The variance is given by  since the variance of the geometric distribution is  and in our case we have three independent geometric distribution “concatenated” (also called a negative binomial distribution)
(c) It is given by

(d) Denote the random variable by  . Then we have

where  takes integer values from 0 to 10. (This is a Hypergeometric distribution)
Its expectation is given by 

and its variance is

where we have resorted to the results of Hypergeometric distribution that if in a total of  objects,  of them belong to the first category,  to the second, and if we draw  objects from them, the number of objects we have in the first category will follow the hypergeometric distribution, whose expectation is given by  and variance by . Here we are using the case 

(e) By Bayers’ theorem, the probability that the disease is present if we perform the test and it is positive is given by

and the other one is given by

(f) The probability that the disease is present and has 0 positive result in 3 tests is given by

while the probability that it is not present and has 0 positive result in 3 tests is given by

Then if we get 0 positive result in 3 tests, the probability that the disease is present is obtained by Bayers’ theorem

 For the case of getting 1, 2, and 3, we still use Bayers’ theorem, and slightly modify the conditional part. Like for 1, we have the probability that the disease is present and has 1 positive result in 3 tests given by

and correspondingly when it is not present, we have

Thus, by Bayers’ theorem

Similarly for the case of 2 positive results, we have (some repetitive steps skipped)

For the final case of 3 positive results, we have

