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Probability & Statistics

EXTRA PROBLEMS: PROBABILITY & COUNTING


Question 1 A fair 8-sided die is rolled once. Let A = {2, 4, 6, 8}, B = {3, 6}, C = {2, 5, 7}, and 

D = {1, 3, 5, 7}. Assume each face has the same probability.

(a) Give the values of (i) P(A), (ii) P(B), (iii) P(C), (iv) P(D)

(b) Give the values of (i) P(A ∩ B), (ii) P(B ∩ C), (iii) P(C ∩ D)

(c) Give the values of (i) P(A U B), (ii) P(B U C), (iii) P(C U D)

Question 2 
Roll a fair 6-sided die three times. Let A1 = {1 or 2 on the first roll}, A2 = {3 or 4 on the second roll}, and A3 = {5 or 6 on the third roll}. It is given that P(Ai) = 1/3 for i = 1, 2, 3;                         P(Ai ∩ Aj) = (1/3)2  for i ≠ j and P(A1 ∩ A2 ∩ A3) = (1/3)3.  Find P(A1 U A2 U A3).

Question 3 
How many different license plates are possible if a state uses

(a) Two letters followed by a four-digit integer (leading zeros permissible and the letters and digits can be repeated)?

(b) Three letters followed by a three-digit number?

Question 4 
How many four-letter code words are possible using the letters in HOPE if:

(a) The letters may not be repeated?

(b) The letters may be repeated?

Question 5 
The World Series in baseball continues until either the American League team or the National League team wins four games. How many different orders are possible if the series goes:

(a) Four games?

(b) Five Games?

(c) Six Games?

(d) Seven Games?

Question 6 
Among nine presidential candidates at a debate, three are Republicans and six are Democrats.

(a) In how many different ways can the nine candidates be lined up?

(b) How many different ways are there to seat the nine candidates around a circular table?

Question 7 
A poker hand is defined as drawing five cards at random without replacement from a deck of 52 playing cards. Find the probability of each of the following poker hands: 

(a) Four of a kind (four cards of equal face value and one card of a different value)

(b) Full house (one pair and one triple of cards with equal face value)

(c) Three of a kind (three equal face values plus two cards of a different value)

(d) Two pairs (two pairs of equal face value plus one card of a different value)

(e) One pair (one pair of equal face value plus three cards of different values )

Question 8
There are three teams in a cross-country race. Team A has five runners, team B has six runners and team C has seven runners. In how many ways can the runners cross the finish line if we are only interested in the team for which they run? That is, what is the number of distinguishable permutations of five A’s, six B’s and seven C’s? (Note that for scoring purposes, only the scores of the first five runners for each team count.)

Question 9
Suppose that the genes for eye color for a certain male fruit fly are (R, W) and the genes for eye color for the mating female fruit fly are (R, W), where R and W represent red and white respectively. Their offspring receive one gene for eye color from each parent.
(a) Define the sample space for the genes for eye color for the offspring.

(b) Assume that each of the four possible outcomes has equal probability. If an offspring ends up with either two red genes or one red and one white gene for eye color, its eyes will look red. Give that an offspring’s eyes look red, what is the probability that it has two red genes for eye color?

Question 10 
An urn contains four colored balls: two orange and two blue. Two balls are selected at random without replacement, and you are told that at least one of them is orange. What is the probability that the other ball is also orange?

Question 11 
In a string of 12 Christmas tree light bulbs, three are defective. The bulbs are selected at random and tested, one at a time, until the third defective bulb is found. Compute the probability that the third defective bulb is the

(a) Third bulb tested

(b) Fifth bulb tested

(c) Tenth bulb tested

Question 12
In the gambling game “craps” a pair of dice is rolled and the outcome of the experiment is the sum of the points on the upsides of the six-sided dice. The bettor wins on the first roll if the sum is 7 or 11. The better loses on the first roll if the sum is 2, 3, or 12. If the sum is 4, 5, 6, 8, 9, or 10, that number is called the bettor’s “point”. Once the point is established, the rule is:  If the bettor rolls a 7 before the “point”, the bettor loses; but if the “point” is rolled before a 7, the bettor wins.

(a) List the 36 outcomes in the sample space for the roll of a pair of dice. Assume that each of them has a probability of 1/36

(b) Find the probability that the bettor wins on the first roll. That is, find the probability of rolling a 7 or 11, P(7 or 11)

(c) Given that 8 is the outcome on the first roll, find the probability that the bettor now rolls the point 8 before rolling a 7 and thus wins. Note that at this stage in the game the only outcomes of interest are 7 and 8. Thus find P(8|7 or 8)

(d) Find the probability that a bettor rolls an 8 on the first roll and wins.

(e) Show that the total probability that a bettor wins in the game of craps is 0.49293

Question 13 
A drawer contains four black, six brown, and eight olive socks. Two socks are selected at random from the drawer.
(a) Compute the probability that both socks are the same color.

(b) Compute the probability that both socks are olive if it is known that they are the same color.
Question 14

 A package A, of 24 crocus bulbs contains 8 yellow, 8 white and 8 purple crocus bulbs. A package B, of 24 crocus bulbs contains 6 yellow, 6 white and 12 purple crocus bulbs.  One of the two packages is selected at random.

(a) If three bulbs from this package were planted and all three yielded purple flowers, compute the probability that package B was selected.

(b) If the three bulbs selected yield one yellow, one white and one purple flower, compute the probability that package A was selected.

Question 15

 Bowl C contains 6 red chips and 4 blue chips. Five of these 10 chips are selected at random and without replacement and put in bowl D, which was originally empty. One chip is then randomly selected from bowl D. Given that the chip is blue, find the probability that 2 red chips and 3 blue chips were transferred from bowl C to bowl D. 

