Math 1116, Exam #3/Final Exam, Spring 2013  Name

Instructions: Show all work. You should use exact answers unless yoq‘ are specifically asked to round
(this may be often on this exam, but not universally). Incorrect answe{rs that come with no work will not
receive partial credit. Be sure to read the instructions clearly! }

1. Use Hamilton’s Method to apportion 250 among the following five states. Be sure to clearly
label the standard divisor, and the total of each column of the lower quota, the upper quota and
the final apportionment. You may round decimal answers to 2 digits. (21 points)

State Population Standard Lower Upper Surplus Final
(in millions) Quota Quota Quota Seats Apportionment
Romana 40.5
3s | Bb
Selena 29.7 -
2 b2
Tarsia 23.65
49 \Ye 1
Urania 14.6 : 50 ' l
Vela 10.55
27 42
Totals:

Standard Divisor:

2. Use Huntington-Hill’s Method to apportion 35 employees amo%g the 4 shifts with the given
number of patients. As above, be sure to list totals in the same three columns. If the standard
quota does not work try a modified divisor of 75 or 80 as needed. You should carry at least 4

|
!

digits. (21 points)

’7 Shifts Patients | Standard | Modified | Lower Upper | /1O * UoQ Final
Quota Quota (Mod) | (Mod) Apportionment
Quota | Quota
Morning 871 (1. 3507 [ )G |1.4%4 [ [
Afternoon 1029 | 2 ‘5% ( > [5- L_,qu':,t-
Eveni 610
vening _12‘ ‘70-1“’1 7_ % 2
Late Night 190 ;Z.pr%o 02. \7) A, ‘i‘f‘lg’ A
Totals 3:;{_00 A

Standard Divisor: 323, | 1 3
Did you use a modified divisor? If so, which one?
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term. Find it and explain what is wrong. (10 points)

The following table calculating an apportionment using Jeffer:fson’s method has been completed
for you, using 250 seats. It contains a paradox or some other

ifairness violation we discussed this

State Population Standard Lower | Modified Final
(in Quota Quota ‘ Quota Apportionment
thousands) {SD=50,000) | (MD=49,500)

Andalusia 1,646 3392~ 32 \ 33.25 T
Barbary 6,936 (4872 ) 138 140.12 (140
Catalonia 154 ~—-08 3 3.11 3
Dover 2,001 41.82 41 42.24 42
Elyria 685 13.70 13 i 13.84 13
Faora 988 19.76 19 19.96 19
Totals: 12,500 250

The following tables calculate an apportionment using 50 seats has been calculated for you.
Something has gone “wrong” between the two apportionment]s.. Can you find the paradox?
Which paradox is it? Explain how you know (explain in words ar indicate in the table the

information you used to arrive at your conclusion —why is this information relevant?). (10 points)

State Population Standard Lower Quotal| Surplus Seats Final
Quota | Apportionment
Georgia 150 _ 8.33 8 e
Hamlet L, 78 ) 4.33 4 (4 J
lan / 173 9.61 9 1 10
Jamie / 204 11.33 11 N 11
Kirby [ (295) 16.39 16 (17 17 )
Totals: /900 48 T 50 |
// |
State Population Standard Lower Quota || Surplus Seats Final /
Quota Apportionme.m/:
Georgia N\~ 150 8.25 8 _ 8, /
Hamlet X 78> 4.29 4 1) 5.7
lan 181 9.96 9 1 10
Jamie { 204 11.22 11 11
Kirby I\ 296 > 16.28 16 16 T
Totals: * 909 48 50 |
) ; LI 4 /‘:’,a"' ) o 4 ; g’/ il
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5. The following tables calculate an apportionment has been cal}culated for
gone “wrong’

it? Explain how you know. (10 points)

you. Something has
" between the two apportionments. Can you find the paradox? Which paradox is

State Population Standard Lower Quota | Surplus Seats Final
Quota Apportionment
(SD=1000) S
Llanos 10,450 10.45 10 (10 )
Mercia 89,550 89.55 89 1 No90 /A
Totals: 100,000 99 100\
State Population Standard Lower Quota | Surplus Seats Final
Quota Apportionment |,
| (SD=1002.38) ~—~_, /
Llanos 10,450 10.42 10 1 [ 11
Mercia 89,550 89.34 89 .89/ |
Nubia 5,250 5.24 5 5
Totals: 105,250 104 105
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6. Suppose that you can buy a lottery ticket this week with a possible payout of $2 million, but to

win you have to pick six correct numbers from 32 possibilities.| Calculate the expectation and
determine if the game is worth playing if you must pay $2 to play. (8 points)
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7. Now suppose you are considering playing the same lottery as i‘ question #6, but the payout this
week is $15 million. Should you play under these circumstances? (8 points)
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8. The following questions involve counting. Your answers shoulgﬂ be whole numbers, not
fractions. You may write your answers in permutation or combination notation, but you should
also evaluate them for their numerical value. (6 points each)
a. If1can use any number (0-9) and any letter (A-Z), how mank/ six digit passwords are

possible? ‘

J)F A8 2,356



Suppose | tossed a fair coin 8 times. How many possible sequences of head and tails are
possible?

‘Suppose | wanted to create a password for my computer that was random, but which | had
some chance of pronouncing. | want it to contain a sequence of vowels (V) and consonants
(C) in the following order: CVCCVCCV. How many ways can | create such a password?

20520248 21205 = (- . =

= : PR
Slo 512y

|
How many ways can | choose either a 4'9La Jack from a stTndard deck of cards?

52

e

How many ways can | choose first a 4 and then a Jack if I pull two cards from a deck?

Suppose | need to choose a board of directors for my company and | need 15 people to sit
on it. The pool of people | can choose from is 46. How many possible boards of directors
could | create?

S—
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Suppose | am watching a horse-race and wish to bet on the top three winners. If there are
10 horses in the race, how many top three sequences are there for me to choose from?

0P3 = 750



9. Calculate the probability of the following situations. You should write the fractional value and
then write the equivalent percentage rounded to one decimal place (after converting to a
percent). If the value is less than 0.1%, 80 out to the first non-zero digit. (8 points each)

a. Suppose that | wish to draw a card from a standard deck. What is the probability it will be a
spade?

»
S2

-

b. What is the probability that | will draw two spades in a row?

l '

c. Suppose | have a bowl of marbles: 5 green ones, 2 blue ones, 7 white ones, and 3 red ones.
What is the probability that | will draw a white one followed by a blue one?

, 2.
Eic = sus%

d. If my bank is randomly choosing 8-letter passwords for my bank account, what is the
probability that | will get the password described in problem #8c if only letterscan be used?

e. Suppose you have equal chances of having either a boy or a girl for each child. What is the
probability you will have two boys and one girl if you have three kids?

f.  If you roll two standard six-sided dice, what is the probability that the sum of the faces will

be 5?
e, 243 ) e, B2
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10. Compute the following values in your calculator: (5 points each)

a. q1oP3

foo
b. 11Cs
c. 10!

11. Calculate the odds give the probabilities described. (8 points each)
a. The probability of an event is 3/11 %/

/

b. The probability of the event not happening is 0.6. [Hint: convert to a fraction!]
) ?g s
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12. Calculate the probability of the event given the odds. (8 points each)
a. The odds for the event are 8:15.

E LR

b. The odds against the event are 1:1.
{ o
5 = 507

BONUS: Devise a probability question of your own (like #9’s questions) and answer it. Harder problems
are worth more if they are correct, so choose the hardest one you know how to do. Choose something
besides the standard 6-sided die, coins, etc. for the most points.



