F71SB2   Statistics II
Problem sheet 1 - Probability

You should hand-in your group solutions to ALL problems.
1.
A group of 10 students is composed of 5 pairs of twins.  A subset of 4 students is selected randomly for an exchange visit.  What is the probability that no pair of twins is included in the selection?

2.
Suppose now that the group of 10 students consists of 2 pairs of twins and 2 sets of triplets.  What is the probability that a random selection of 4 contains no siblings?  

(Hint:  A selection with no siblings must contain one member from each family.  You can work out the probability by counting selections with this property.  Can you think of an alternative way to solve this problem?)
3.
Consider a game played by X and Y who successively throw a fair die starting with X.  X is declared the winner if he throws a 5 or a 6 before Y has thrown a 4, 5 or a 6.  Otherwise Y is the winner.

Let An denote the event that X wins the game on the nth throw of the die, n = 1, 3, 5,..   Use the chain the rule to calculate P(A1), P(A3), and P(A5).

For general n = 1, 3, 5,… write down P(An).

By noting that the events {An : n = 1, 3, 5,… } form a partition of the event “X wins”, express the P(X wins) as the sum of a geometric series.  Hence, calculate P(“X wins”).  Do you think the game is fair?

4.
In a multiple choice test each question has 4 possible answers. If a candidate knows the answer (which happens with probability 0.65) she gives it; if she thinks she knows it but is mistaken (which has probability 0.15), she gives the answer she thinks is correct; and if she thinks she does not know the answer (with probability 0.2), then she chooses an answer at random. 

(a) What is the probability she answers correctly? 

(b) What is the probability she knew the right answer, given that she answered correctly?
5.
(Tricky, unless you spot the easy way!)  A game played by X and Y involves tossing a fair coin repeatedly and noting the sequence of outcomes.  X wins if the sequence “HHH” arises before the sequence “THH”.  Otherwise Y wins.  What is the probability that X wins?   


(Hint:  Suppose that An is the event that X is declared the winner on the nth toss.  Now consider the possible outcomes on the (n-3)rd  toss.  What can you say about the value of n?)   

