Probability Homework

Assigned: 11/14/07, Wednesday

Due: 11/30/07, Friday

1) ('05 IB HL P1 #7) In an examination of 20 multiple-choice questions each question has four possible answers, only one of which is correct. Robert randomly guesses the answer to each question.

(a) Find his expected number of correct answers.

(b) Find the probability that Robert obtains this expected number of correct answers
2) ('05 IB HL P1 #10) In a survey of 50 people it is found that 40 own a television and 21 own a computer. Four do not own either a computer or television. A person is chosen at random from this group.

(a) Find the probability that this person owns both a television and computer.

(b) Given that this person owns a computer, find the probability that he also owns a television.

3) ('04 IB HL P1 #13) A desk has three drawers. Drawer 1 contains three gold coins, Drawer 2 contains two gold coins and one silver coing and Drawer 3 contains one gold coin and two silver coins. A drawer is chosen at random and from it a coin is chosen at random.

(a) Find the probability that the chosen coin is gold.

(b) Given that the chosen coin is gold, find the probability that Drawer 3 was chosen.

4) ('03 IB HL P1 #6) When a boy plays a game at a fair, the probability that he wins a prize is 0.25. He plays the game 10 times. Let X denote the total number of prizes he wins. Assuming that the games are independent, find (a) E(X) and (b) P(X≤ 2).

5) ('02 IB HL P1 #7) The probability that it rains during a summer's day in a certain town is 0.2. In this town, the probability that the daily maximum temperature exceeds 25 degrees Celsius is 0.3 when it rains and 0.6 when it does not rain. Given that the maximum daily temperature exceeded 25 degrees Celsius on a particular summer's day, find the probability that it rained on that day.
6) ('02 IB HL P1 #9) When John throws a stone at a target, the probability that he hits the target is 0.4 He throws a stone 6 times. (a) Find the probability that he hits the target exactly 4 times. (b) Find the probability that he hits the target for the first time on his third throw.

7) ('01 IB HL P1 #11) Given that P(X) = 2/3, P(Y | X) = 2/5 and P(Y | X') = 1/4, find

(a) P(Y')
(b) P(X' U Y').

8) ('00 IB HL P1 #7) In a game a player rolls a biased tetrahedral (four-sided) die. The probability of each possible score is shown below:

	Score
	1
	2
	3
	4

	Probability
	1/5
	2/5
	1/10
	x


Find the probability of a total score of six after two rolls.

9) ('00 IB HL P1 #12) The probability distribution of a discrete random variable X is given by


P(X = x) = 
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Find the value of k.

10) ('04 IB HL P2 #2(i)) Jack and Jill play a game, by throwing a die in turn. If the die shows a 1, 2, 3 or 4, the player who threw the die wins the game. If the die shows a 5 or 6, the other player has the next throw. Jack plays first and the game continues until there is a winner.

(a) Write down the probability that Jack wins on his first throw.

(b) Calculate the probability that Jill wins on her first throw.

(c) Calculate the probability that Jack wins the game.
11) ('03 IB HL P2 #4) A business man spends X hours on the telephone during the day. The probability density function of X is given by


f(x) = 
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       = 0, otherwise

(a) (i) Write down the integral whose value is E(X).

      (ii) Hence evaluate E(X).

(b) (i) Show that the median, m, of X satisfies the equation m4 - 16m2 + 24 = 0.

      (ii) Hence evaluate m.

(c) Evaluate the mode of X.

12) ('02 IB HL P2 #4) Two children, Alan and Belle, each throw two fair cubical dice simultaneously. The score for each child is the sum of the two numbers shown on their respective dice.

(a) (i) Calculate the probability that Alan obtains a score of 9.

      (ii) Calculate the probability that Alan and Belle both obtain a score of 9.

(b) (i) Calculate the probability that Alan and Belle obtain the same score.

      (ii) Deduce the probability that Alan's score exceeds Belle's score.

(c) Let X denote the largest number shown on the four dice.

     (i) Show that P(X ≤ x) = 
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     (ii) Copy and complete the following probability distribution table.

	x
	1
	2
	3
	4
	5
	6

	P(X = x)
	1/1296
	15/1296
	
	
	
	671/1296


    (iii) Calculate E(X).
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