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1. The gunner on a small assault boat fires six missiles at an attacking plane. Each has a 20% chance of being on target. If two or more of the shells find their mark, the plane will crash. At the same time, the pilot of the plane fires 10 air-to-surface rockets, each of which has a 0.05 chance of destroying the boat. Would you rather be on the plane or the boat? (That is, please calculate and compare the probability that the plane will crash and the probability that the boat will be destroyed.) 

Solution: Let  the number of missile hits on the plane. The  is binomial with  and .
The probability the plane will crash is 

Let the number of rocket hits on the boat. The  is binomial with  and . 
The probability the boat will be disabled is .
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2. Let X be a random variable following the Bernoulli distribution with success probability p. Please 
1. Write down the probability density function of X,
2. Derive its moment generating function,
3. Derive its mean and variance,
4. If Y is another random variable that is independent of X and also follows the Bernoulli distribution with success probability p, please derive the distribution for X + Y. Please show detailed procedures for full credit.
Solution:
(1) The probability mass function of  is

(2) The moment generating function of  is


(3) 

They can also be obtained by using the moment generating function as follows:





(4) 
Approach 1:

Thus, we can obtain the probability mass function of  is


Approach 2:
Since  are independent, the moment generating function of  is equal to the product of the moment generating functions for X and Y respectively as follows:

Notice that  is the moment generating function of a binomial distribution with parameters . Thus 


