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Problem 1(10 points) Alexandra, Belinda, Chester, Dippy, Eddy, and Fonzie are trying to
divide a piece of land using claim and challenge. They choose in order from A to F. In the
first round, everybody challenges. In the second round, Dippy gets the piece. In the fourth
round, Belinda makes the claim and Eddy gets the piece.
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(2 points) -

(a) Who gets the piece in the first round?

(2 points)

(b) Based on Dippy getting the piece, who could have challenged in the second round,
including the original claim?

A BC,D

(3 points)
(c) How many challenges are made in the third round, including the original claim?

oy A
(3 points)

(d) Who is left in the fifth round?

Problem 2 (15 points)

50 seats are to be divided up between five states, A, B, C, D, and E. Use Hamilton’s method
to distribute the seats amongst the states.

State A B C D E Total \ ‘26;
Population | 83 116 74 107 120 Coo 37
No. of seats: 50 Standard divisor: \ 2y
Exact Quota | 8.3 IWEEEX lo.7 B XXXXX x
Lower Quota | & 1 > )] Iz “g 10
Frac Part .5 b M 3 o XXXXX 2,40
Surplus a 1 2 %
Total & {2 U i {2 so Goo




Problem 3 (15 points)

Consider a deck of cards that has 10 ranks (1 through 10) and seven suits (hearts, diamonds,
clubs, spades, circles, squares, and moons). Thus there are 70 cards in the deck. (You may
leave your answers in terms of products and sums of factorials, Py, nCy etc. For example,
answers of the form 6° or §Cs x 3C; are acceptable.)

(3 points) (a) Suppose we draw a 5-card hand from this deck. How many three of a kinds

are possible? (A three of a kind is a hand where 3 cards are of the same rank and the other
. two cards are each a different ranks. For example, 4, 4, 4, 8, 9.)

loC\ " ?C3 " °(CZ X?C‘ %%C’

(3 points) (b) Suppose we draw a 5-card hand from this deck. How many straights are
possible?(A straight is a hand where the ranks of the cards are in order, for example, 3,4,5,6,7
of any suit. Assume straight flushes are included as straights.)

G (?C’f

(3 points) (c) Suppose we draw a 5-card hand from this deck. What is the probability
that the sum of the ranks in the hand is 507

?CS
Fo CS

(3 points) (d) Suppose we draw a 6-card hand from this deck. Define a 3-pair hand as
getting 3 pairs, each of a different ranks. For example, 3, 3, 4, 4, 8, 8. How many 3-pair

hands are possible?
SR
X
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(3 points) (e) Suppose we draw a 10-card hand from this deck. How many 10-card hands
are there where the sum of the ranks is 107

(O




Problem 4 (15 points) o A%

(5 points)

(a) Five people (labeled A through F, in order) are in this weighted voting system:
[10; 8, 5, 3, 2, 1, 1]. Is this system in anarchy, is it non-functional, or neither?

all OtV\chy

(3 points)
(b) List all possible values for q that satisfy the quota restriction for the weighted voting

system [q ; 8, 4, 3, 1]. P
Al e (9<g 2l

(5 points)
(c) Consider the weighted voting system: [q; 10, 6, 4, 4]. Is there a possible g value satisfying
the quota restriction for which voter A has veto power?. If so, list only one. If not, say “no.”

V6 715 (R exayle)

(2 points)
(d) Consider the weighted voting system [q ; 8, 4, 1, 1]. Find the quota restriction and state
the g-value satisfying the quota restriction that makes voter A a dictator.

+<geM ¢=8
Problem 5(10 points)

(3 points)
(a) Using the following preference schedule, who wins the election using the plurality method?

Num ballots

Choice [ 5[ 519 ]2
1st |A|A[B|C
2nd |D|B|C|A
3rd [C|CJ|A|D
4h |B|(Di{D|B

(2 points)
(b) If another voting method produced a different winner, would the majority criterion be

e B0 N LO\J\/ hots o ety iy, o ‘ir/(& ey it
CQ’&1+‘ Le_ V(@/qr7l€,
(2 points)

(c) Who would be the first candidate eliminated using the plurality with elimination method?

D
(3 points)

(d) If you are using the pairwise comparison method and comparing A and B, who would

get the point? A



Problem 6 (15 points)
Sleepy, Bashful, Sneezy, and Doc have inherited some valuable pieces of fruit from a woman
they used to know. Carry out the division of these objects between them using the sealed

bids method.

Sleepy Bashful Sneezy Doc
Apple $1000 $1200  ¢8I500> | $700
Peach $500 $700 (5900 $800
Kiwi §700 0 |$500 $500 $500
Pear $600 <8800  |$300 $400
Total Value | ¢ €0() 2260 4100 2100
Fair Share | 00 200 g00 600
Allocated 0 O 200 2400 O
Difference O ¢) 1600 LoD

Surplus= (0 00O
Surpl |
Shae | 250 | 250 | 29O | =TSO
Summary (

Item(s) | SN PCav Rf] o+ ;peo(c[ —
Item’s )
Value —7'@@ SZOO Z"(OO —
Cash 250 z%o0 |—13%%0 ¢c 0
Net Total 440 1060 |0 SO %SO




Problem 7 (20 points) Ale

Two 6-sided dice are rolled and a coin is flipped. One of the dice and the coinfffair and
colored red, and the other die is colored blue and weighted with weights according to the
following table:

faceofdie | 1 |23 |(4]516
probability } .2{.3|.1|.1}.1{.2

For all parts, consider the random experiment of rolling both dice and flipping the coin.
Leave all answers as sums and products.

(6 points)

(a) Consider the event X = Both dice land on 2 and the coin is heads. What is the
probability of X7

r : L
- X5 5=

(6 points)
(b) Consider the event M = The red die is a 1, the blue die is a 4, and the coin is tails.
What is the probability of S?7

( . { y (
g Tz
(6 points)

(c) Consider the event A = either event X happens or event M happens. What is the
probability of A?

(2 points)

(d) Consider the event S = The sum of the numbers shown on the red and blue dice is 2.

How many outcomes are in 5?7
(Cq m‘pw / e C"W'7L
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Problem 8(15 points) Mothra is making a password for his Binghamton gmail account. He
must make a password that is 9 characters. He may use any of the lowercase letters or any
of the uppercase vowels (A, E, I, O, U).

(3 points)

(a) How many possible passwords can Mothra make?

5|

(4 points)
(b) How many passwords will have no uppercase letters?

aéﬂ

(4 points)
(c) How many passwords will have no repeated letters (Assume uppercase letters and low-
ercase letters are different, i.e. AabcdEefg has no repeated letters)?

7| <30 KL%Z?*Z?XZAZQMQ;

(4 points)
(d) How many passwords will contain the sequence “xmAs” (For example, jxmAsiEIl)?

L3l



Problem 9(10 points)A poll was taken among Math 130 students to see how many hours
they spent studying for their Math 130 final.
(2 points) (a) Complete the table.

Number of hours | 0 [ 1 | 2 |3 | 4|5
frequency 10122 (2022|2035
cumulative freq. [ |0 | 32|62 |85 105|140

(5 points) (b) Calculate the five number summary.

mn=0  8F2 M&l:% é?éz%g Mox= G

(3 points) (c) Write down the mean. (You need not compute it.)

oxlp +|xz2 v x50+ 3x2+ Y2 0+6a2 5

40

Problem 10 (10 points)

(8 points)

(a) Calculate the Standard Deviation of the data set 5, 6, 7, 7, 5. (You may leave your
answer in terms of the Variance).

S

(2 pojuts
(b gr False: If the variance of a data set is bigger than 1, then the variance is always
greaterthan the standard deviation.



Problem 11(15 points) The scores on the Math 130 final are approximately normally dis-
tributed with mean yu = 72 points, and standard deviation o = 4 points.

(3 points)

(a) Approximately what percentage of the scores are higher than an 807

2.S%

(3 points)
(b) What is the 16th percentile?

2
(3 points)

(c) About what percent of the scores are between 72 and 807

700

(3 points)
(d) Estimate the 75" percentile score. (You do not need to compute the decimal).

72 + LFS Y

(3 points)

(e) About what percent of the scores are between 60 and 647 ,
F-a5 _ 4+ . J%ﬁ'
T = T 2z

2

Problem 12 (15 points) The cookie monster eats a certain number of cookies each day and

then records the results in this table. Create a for the number of cookies he eats.
cookies | [0, 15) | [15, 40) | [40, 70) | [70,80) | [80,100]

frequency | 90 42 45 75 48

100



Problem 13(15 points) Some scientists are studying the fish population in the Susquehanna
river. They captured, tagged and released 500 fish. A year later, they captured 200 fish of
which 40 were tagged.

(3 points)

(a) Find p, which is the estimate for the fraction of the fish population tagged.
AN _ HO
Y,

(3 points)

(b) Find the central estimate for the population.

- 220 = 500200
Z@@ /\/ =7 N L{@

(3 points)
(c) Give a formula for the standard error (plug in the numbers that you have).

cheroray oo (12

2-© QO

(6 points)
(d) Assume the standard error is .03. Find the 99.7% confidence interval for the population
of puppies. You may leave the inequality/interval as fractions.




Problem 14 (2 points each)

(a) True o @ he median of a set of numbers is always larger than the mean.

_
(f) True f a voter is removed from a winning coalition and the coalition becomes

a losing coalition; we call that voter a dictator.

(gr False Putting on a scarf and putting on a pair of gloves is an example of

indépendent events.

/
(h) True of you flip fair coin 99 times and get heads every time, then the probability

of getting heads on your next flip is greater than .5.

(ir False The You Cut I Choose method is an example of a fair division that is
always-efivy free.
(j False In Webster’s method, a quota of 4.5 would round up to 5.



