Binomial Distribution Problems

1. If you buy a lottery ticket in 50 lotteries, in each of which your chance of winning a prize is 1/100, what is .the (approximate) probability that you will win a prize (a) at least once, (b) exactly once, and (c) at least twice?

2. A player throws darts at a target. On each trial, independently of the other trials, he hits the bull's‑eye with probability .05. How many times should he throw so that his probability of hitting the bull's‑eye at least once is .5?

3. A system has independent units, each of. which fails with probability p. The system fails only if k or more of the units fail. Write a general formula for the probability that the system fails?

       4. At least one-half of an airplane's engines are required to function in order for it to operate. If each engine independently functions with probability .8, is a 4‑engine plane more likely to operate than a 2‑engine plane?

       5. A satellite system consists of 4 components and can function adequately if at least 2 of the 4 components are in working condition. If each component is, independently, in working condition with probability .6, what is the probability the system functions adequately?

      6. The university administration assures a mathematician that he has only chance in 10,000 of being trapped in a much-maligned elevator in the building. If he goes to work 5 days a week, 52 weeks a year, for 10 years, and always rides the elevator up to his office when he first arrives, what is the probability that he will never be trapped in the elevator on his way up? What is the probability that he will be trapped once?  Twice?  Assume that the outcomes on all the days are independent (a dubious assumption in practice.

     7. A multiple choice exam consists of 12 questions, each having 5 possible answers.  To pass, you must

         answer at least 9 out of 12 questions correctly.  What is the probability of passing if :

a. You go into the exam without knowing a thing, and have to resort to pure guessing?

b. You have studied enough so that on each question, 3 choices can be eliminated. But then you have to make a pure guess between the remaining 2 choices.

c. You have studied enough so that you know for sure the correct answer on 2 questions.  For the remaining 10 questions you have to resort to pure guessing.

   8. Suppose a warship takes 6 shots at a target, and it takes at least 4 hits to sink it.  If the warship has a 

       record of hitting with 20% of its shots, in the long run;

    a. What is the chance of sinking the target?

    b. Was “independence” a crucial assumption did you make in part a.?

