
Math 105 Prelim #2 { O
tober 27, 2005This exam has 5 problems on 5 pages, pre
eded by this 
over page and a pagewith two formulas.You have 90 minutes to 
omplete this exam. Please read all instru
tions 
arefully, and 
he
kyour answers. Show all work neatly and in order in the spa
es provided, indi
ating �nalanswers 
learly. (You may use the ba
ks of the pages for s
rat
h paper only) Answers mustbe justi�ed whenever possible in order to earn full 
redit. Unless otherwise spe
i�ed,no 
redit will be given for unsupported answers, even if your �nal answer is
orre
t. Points will be dedu
ted for in
oherent, in
orre
t, and/or irrelevant statements.Cal
ulators are permitted, but no other aids are allowed.You must answer all of the questions in the spa
e provided. Note that blank spa
e is NOTan indi
ation of a question's diÆ
ulty.Name (please print):Instru
tor:Please sign the following standard integrity pledge:\A
ademi
 integrity is expe
ted of all students of Cornell University at all times, whether inthe presen
e or absen
e of members of the fa
ulty.Understanding this, I de
lare I shall not give, use or re
eive unauthorized aid in this exami-nation."Problem S
ore12345TOTAL:



Two formulas that may be usefulBayes' Theorem:P (FijE) = P (Fi) � P (EjFi)P (F1) � P (EjF1) + P (F2) � P (EjF2) + : : :+ P (Fn) � P (EjFn) :Bayes' Theorem (Spe
ial Case):P (F jE) = P (F ) � P (EjF )P (F ) � P (EjF ) + P (F 0) � P (EjF 0) :



1. (15 points) Suppose the organizer of a �lm festival wishes to show three romanti

omedies and three westerns.a) How many orders of the movies are possible?b) How many orders are possible if the organizer wishes to alternate between genres (i.e., ifa western is shown, the next movie shown is a romanti
 
omedy, and so on)?

) How many orders are possible if the only restri
tion on the order is that the last movieshown has to be a western?
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2. (20 points) Bengt and his friends go hiking every weekend. The probability that theyremember to take a map along is 2=3. The probability that they both take a map along andget lost is 1=6.a) Given that they remembered the map, what is the 
onditional probability that they gotlost?
b) If they forget the map, they have a 3=4 
han
e of not getting lost. Given that Bengtand his friends did not get lost last weekend, what is the probability that they took a mapalong?

) Are the event that they remember the map and the event that they get lost independentevents? Explain why or why not.
d) What is the probability that Bengt and his friends got lost? What is the probability thatthey either got lost or forgot the map?
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3. (15 points) Five of your friends were born in the month of O
tober (whi
h has 31days.)a) What is the probability that no one shares the same birthday?
b) What is the probability that at least two friends share the same birthday?

) What is the probability that at most 4 have the same birthday?

3



4. (20 points) Ping pong balls numbered 1 through 20 are pla
ed in a tumbler, and twoare drawn out randomly in su

ession without repla
ement. Let the number on the �rst ballbe denoted by m and the number on the se
ond ball denoted by n. Suppose that E standsfor the event 5 � m � 12 and F for the event 5 � n � 12.a) Draw a tree diagram illustrating this experiment. Make sure to label the nodes of thetree 
arefully, and �ll-in the probabilities asso
iated with the edges of the tree.
b) Cal
ulate P (F ).

) Cal
ulate P (E 0jF ).
d) Determine whether or not E and F are independent, using the de�nition of independen
eof events.
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5. (30 points) a) Five friends, Ali
e, Bob, Cynthia, David, and Ed get together to play a
ard game 
alled Shark's Quarry. The game is played with the usual 52 
ard de
k. It startswith ea
h player being dealt �ve 
ards. A player's hand is 
alled a "Deep Six" if he or sheholds only one six, and that six is the highest 
ard in the hand. What is the probability thatAli
e is dealt a Deep Six? (The only denominations lower than a six are two, three, four,and �ve.)
b) When the game is ends, the friends de
ide to wat
h TV, 
hoosing seats randomly in arow on a long sofa. What is the probability that Ali
e and Bob end up sitting together?

) With the same �ve friends sitting randomly on the sofa as in problem 5 b), what is theprobability that Cynthia is sitting between Ali
e and Bob? (Note: We don't 
are if Cynthiais adja
ent to Ali
e or to Bob, just that she is sitting between them. Part 
) may be a bitmore 
hallenging than the other two parts, so don't spend an ex
essive amount of time onit.)
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