Math 1116, Exam #1, Fall 2014 Na;me KEY
|

Instructions: Show all work. Answer each duestion as completely as possible. Use exact values. For
counting problems you mq'y use scientific notation (with three significant figures) for any numbers larger
than a million. |

1. How many Iicense‘plates can you make if you are allowed nine digits total, with three capital
letters (not includilng 0), followed by three numbers, followed by three letters (not including 0)?
(5 points) ‘

257 (07287 = 2.44 ¢10"
|

2. Your remote garage door operator has a 4-digit code you need to enter to customize it. If you
aren’t allowed to repeat numbers, how many unique codes are there? (5 points)

[0 P4 = SO40
| 0498 F=

3. There are 435 members of Congress. Suppose that on a particular day, ten members are

allowed to speak in support of a particular bill. How many different ways can 10 members speak
on any given day? (5 points)

Yzsc 1o = 6 & jo"

4. Suppose you want to rearrange the letters of ‘caroline’ to make a puzzle. How many different
sequences of these letters are possible? (5 points)

| |
TP = ]l = 40,3'20

5. There are four prizes of differing values in a raffle drawing with 100 tickets sold. How many
different ways can you distribute the four prizes? (5 points)

loo P4 = qloqtoo

6. Afootball team designates three players to bring in the balls, carry the miscellaneous
equipment, and hand out the water bottles before and after practice. If there are 14 players on

the team, how n'ln.em\,r ways can the three jobs at each practice? (5 points)

Hp3 = 2134




A math club has 15 members and they want to form a three-member committee to plan an

event. In how many different waysj can the committee be chose}n? (5 points)

1SC3 =45

A coin is flipped 12 times. In how many different ways can the coin come up heads 5 times?
(5 points)

(2CS = T92

\

| i
If | choose a 5-card poker hand from a standard deck of cards, how many different hands are
possible if it contains only spades? (5 points)

13¢ S = 1287

10. An election was cast and resulted in the following preference table.

Place/# of Vates 18 12 10 9 4 2
1t A B C D E E
2nd D E: B c B c
3 E D! E E D D
4th C C D B C B
5th B A‘ A A A A
i 4
a. Determine the winner of the el;ection using the plurality meithod. (7 points) ) +\)hx.l.V5U
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C= 10

: i
b. Determine the winner of the election using the plurality wi'qh elimination method/instant
run-off voting. (8 points) ‘ |
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c. Determine the

A= &%) + (
B= 1018+ §C

C= 208+ 7-0“*—)

-
-

D= 4UL¢ 32+ 2¢0) ¢ $‘C?)f z(4) +3(2)= Al

E = 3UDT ‘*(""’-3
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winner of the electlon using the Borda Counq‘ method. (8 points)
\
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winner using the method of pairwise comparisons. (8 points)
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11. What would be re¢
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12. Consider the weig
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yuired to get a monotonicity criterion violation? (6 points)
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hted voting system [15:11,7,5,2].
dictators? Dummies? (5 points)

L hatFrs , PE B a dunmey

b. Does anyone have veto power? (4 points)
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e. List all sequential coalitions. (8 points)
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Shapley-Shubik Power Index. (8 points)
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g. How does the power calculation compare to the proportio’n of total votes each voter holds.

ls there any evidence that on{e of the players has substantially more power than the weight
of their votes implies? (8 poir?ts)
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13. Consider the weighted voting systejm [q:25,21,18,16,12,5].
a.
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b. Whatis the Iangest possible value of the quota? (4 points)
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14. Calculate the followmg values. Show as much simplifying work
calculator to comrjute the final resmlt (5 points each)
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What is the srr:uallest value that}the guota can take? (4 points)
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15. How many possibl
with 6 players. (6
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17. In the table below
preference table.
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is a set of preference ballots for an election. Convert the raw ballots into a
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19. What is strategic voting? When is HTl employed and why is it a possible problem in an election?
(7 points)
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