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I.  (20 points)  Short Answer

1. Find the coefficient of x60y10 in the expansion of (3x –2y).
  
  

2. Show Pascal’s triangle through row n = 6 and indicate how the terms are computed.





 
3. Using the answer above, state Pascal’s identity :  
C(n,k) = 


4.  If a cookie jar contains 12 chocolate chip, 12 molasses, and 12 oatmeal cookies, how many cookies do you have to pull out of the jar to guarantee that you have two of the same kind of cookie?  



5.   How many do you have to take out of the jar to guarantee that you have two molasses cookies?



II. (10 points) 
A company publicizes that it has 50 PhDs on staff : 35 PhDs in computer science, 21 PhDs in math and 14 PhDs in computer engineering.  Assuming no one is crazy enough to get three PhDs, how many people in the company have two PhDs?



III.  (20 points)  Assume Microsoft hires one person from Tech each year.  Each year 10 CS majors apply, 5 math majors apply, and 7 CENG majors apply.  Assume there are no double majors.  Leave your answers in “choose” form or factored form (don’t bother computing numerical answers).

(a)  What is the probability that Microsoft will hire a CS major three years in a row?
     (hint : this is a product rule problem...)







(b) What is the probability that Microsoft will hire at least one CS major in a five year period?








For the next two questions, assume you are dealing 7 cards from a standard deck.

(c) What is the probability that a 7 card hand has 3 cards of one suit and 4 cards of a different suit?  [e.g. 3H 4H 9H 2S 9S 5S 7S]








(d) What is the probability that a 7 card hand has seven different ranks?
	[e.g. 3S  5D  2H  4C   JC  KD  6S]





VI.  (15 points) You are playing roulette and initially (n = 0) put 5 chips on number 16 .  The rules of the house are that the winning number gets double the chips bet, but the player must give the dealer one chip as a tip after each spin.  Thus, if you win the first spin, you would have 9 chips.  

(a) Write a recurrence relation for the number of chips you will have if you win for the nth consecutive time.



(b) Solve the recurrence relation using back substitution.  You must use back substitution or no credit will be given.










V.  (15 points) The roulette table has another payout strategy for the truly adventurous.  Instead of getting a payout after one spin, you only get a payout if you win two times in a row.  The house rule is you win three times as much as you put down on your first bet plus twice as much as you put down on your second bet.  Assume you bet 5 chips the first spin and 7 chips the second spin.  If you won both times, you would have 5*3 + 7*2 = 29 chips.

(a) Write a recurrence relation for the number of chips you will have if you win for the nth consecutive time (n > 1).  [Hint : a0=5, a1=7].



(b) Solve the recurrence relation.

VI.  (20 points)  A choir has 25 singers : 7 sopranos, 7 basses, 7 tenors, and 4 altos (but they’re really, really good).  Assume all sopranos and altos are women and all basses and tenors are men.   Leave all answers in factorial form.

(a)   How many ways are there to arrange the choir so that all the people on the same part are standing in contiguous spots?  (5 points)






(b) How many ways are there to arrange the women if no two altos can stand next to each other? (5 points)
 






(c) How many small group ensembles of 4 or less can be made from the choir?  Assume you need at least two singers for an “ensemble”.   (5 points)







(d) How many quartets have at least one woman in them? (5 points)















