
Instructions: show all  work' You should use exact answers unless yoq are specif ical ly asked to round(this may be often on this exam, but not universally). Incorrect answers that come with no work wil l  not

Math LLL6, Exam #3/Final Exam, Spring 2013 Name

receive part ial credit.  Be sure to read the instructions crearlyl

Use Hamilton's Method to apport ion 250 among the fol lowir
label the standard divisor, and the totar of each corumn of th
the f inal apport ionment. you may round decimal answers to

five states. Be sure to clearly
lower quota, the upper quota and
d ip i ts .  {21  nn in tc }

State Population
( in  mi l l ions)

Standard
Quota

Lower
Quota
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Quot
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Surplus
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Fina  I
Apport ionment

Romana 40.5
lfu.rlt*f Es 8v gs'

Selena 29.7
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Use Huntington-Hi l l 's Method to apport ion 35 employe"r rro{g the 4 shi f ts with the given
number of patients. As above, be sure to l ist totals in the same ihree columns. l f  the standardquota does not work try a modif ied divisor of 75 or 80 as need{d. you should .rrrv ,, l .rJl
d i 2L points
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Did you use a modif ied divisor? l f  so, which one?



3 . The fol lowing table calculat ing an apport ionment using Jefferson's method has been completedfor you, using 250 seats. l t  contains a paradox or some other fairness violat ion we discussed this
f o r m  E i n d  i +  r n r l  a v ^ t ^ i ^ . . , L ^ t : ^  - - , - - -  t ^ ^

The fol lowing tables calculate an apport ionment using 50 seatsl  has been calculated for you.
Something has gone "wrong" between the two apport ionmentb. can you.f ind the paradox?
which paradox is i t? Explain how you know (explain in words cir  indicate in the table the
information you used to arr ive at your conclusion - whv is this lnformAtion rplcrranr?l  /1

4 .
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erm.  F tnd  i t  and ain what is wrong. (10 points)
State Population

( in
thousands)

Standard

Quota
(SD=50,000)

Lower

Quota
Modif ied

Quota
(MD=49,500)

F ina l
Apport ionment

Anda lus ia 'J.,646
32 33.25 33_Barbary 6,936 ( lf,A.tZ ,/ 138 1.40.12 140 )

Cata lon ia 1,54 3 3 . 1 1 3
Dover 2,09r 41.82 41, 42.24 42
Elyr ia 68s L3.70 1_3 1.3.84 13
Faora 988 1.9.76 19 L9.96 19
Totals: 1,2,500 2so

at your conclu n - whv ts this formation rele 'ran t?1 .  {1  o
State Popu la t ion Standard

Quota
Lower Quota Surplus Seats F ina l

Apport ionment
Georgia 150 8.33 8 8
Hamle t ,(, 7g ,l 4.33 4 v 4 l
l an 173 9 . 6 1 9 1. 10
Jamie 204 11.33 1.1" 11.
Kirby ( 2ss 16.39 I 6 l- \, 1"7
Totals: r,' 9Oo 48 50

State Popu la t ion Standard

Quota
Lower Quota Surplus Seats Fina  |  /

Annort ionmcn/t
Georgia \ \  150 8.25 8 8,  . / ,
Hamle t X@ 4.29 4 1 sy
l a n t 181 9.96 9 1. 10
Jamie  \ 204 1.L.22 u, 1,1
Kirby "<2sq ) L6.28 1.6 L6 -\
Totals: t( g0g 48 50



5 . The fol lowing tables calculate an apport ionment has been callulated for you. something hasgone "wrong" between the two apport ionments. Can you f ind the paradox? which narartnvbv, ,e  vv rv r rE ,  uELvvsen ure  rwo apporu lonments .  Can you t i
i t? Explain how you know. (10 points)

the paradox? Which paradox is

State Populat ion Standard
Quota

(SD=1000)

Lower Quot Surplus Seats Fina  I
Apport ionment

Llanos L0,450 10.45 10 10
Mercia 89,550 89.s5 89 1 \ s o  )
Totals: 100,000 99 100 \

State Population Standard

Quota
(SD=1002.38)

Lower Quot Surplus Seats Fina l
Apport ionment

L lanos 10,450 10.42 10 1 1 J v
Mercia 89,550 89.34 89 \  sgy '
Nubia 5,250 5.24 5 5
Totals: 1_05,250 to4 105*l$,,0*' 'r* {Tn g gt.fr{.^J S'ffr- 
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f,} *+-fi; u: *

{{d,e",ri5Ee # w,"p;;en;:ff.-*t'i * 
r",u{r&r* .l v'{*a*{d"o, l'.

6. Suppose that you can buy a lotte rut of 52 mil l ion, but to
win you have to pick six correct numbers from 32 possibi l i t ies. Calculate the expectation and
determine if  the game is worth praying if  you must pay s2 to piay. (8 points)
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7 ' Now suppose you are considering playing the saHe lottery as ip question #6, but the payout this

week is S15 mil l ion. should you play under these circumstanc{s? (g points)

I

ffi 
* f$.o4c),<3clc') 'r** ii. .,#?.3"drtr8.ry,,

n

ffu, 
dr^gr':r pt{,a"a'6'w+ c.o } O** fu#."M** il*'#-n'o o'ut:#';r'"'r"

8' The fol lowing questions involve counting. Your answers should be whole numbers, not
fractions. You may write your answers in permutation or comd,ination notation, but you should
also evaluate them for their numericar varue. (6 points each)
a' l f  I  can use any number (0-9) and any letter (A-Z), how man[ six digit passwords are

possible?

er 1,4 84,,*z u{ff*rt 
u =



How many possible $equences of head and tai ls are
Suppose I tossed a fair coin g t imes.
possible?

d .

tg

f '  Suppose I need to choose a board of directors for my comppny and I need L5 people to siton i t '  The pool of people I can choose from is 46. How ma/;y possible boards of directorscould I create?

4c g ls  ' : '  5 ,  l l?  6 '  l l

5 . t r T  x t d "

o
D '

(z)" = zsb

'Suppose I wanted to create a password for m,
some chance of pronouncing. I want i t  to con
(C) in the following order: CVCCVCCV. How m

21. 5. z(,2;1. S. :  r  ,? (  '  ' {

S  lo^s  {?* ( ,  ?  r
t . )

How many ways can I choose either a 4 or aJack from a st{ndard deck of cards?

t . u *
t l

e' How many ways can I choose f irst a 4 and then a iack ir r prf t t  two cards from a deck?

loP3 = 4w



9. Calculate the probabil i ty of the fol lowing situations. you write the fractional value andthen'write the equivarent percentage rounded to one decim place (after converting to apercent). lf the value is less than O.!o/o, go out to the first .zero digit. (8 points each)
What is the probabil i ty i t  wil l  be a

a. Suppose that I wish to draw a card from a standard deck.
spade?

l )
+ =

52

b. What is the probabil i ty that I wil l  draw two spades in a

f \ =
fl

d. l f  my bank is randomly choosing g-letter passwords for bank account, what is the
probabil i ty that I wil l  get the password described in #8c if only letterscan be used?

J ' t rse
(aa)" = D,t (oA

r y L L

i4 ' t r  = s,  ls 'z

e. Suppose you have equal chances of having either a boy or
probabil i ty you wil l  have two boys and one gir l  i f  you have

Q c t ) + =  € =  3 7 s :

f. l f  you rol l two standard six-sided dice, what is the probabil
be 5?

.  l + . {  r 2 t - 3 r t t + t , } r t

+  .  , n ,
a,

)lo

girl  for each child.What is the
kids?

J l ,o.ar
z s{.r /o

I

5 , g B u / '

Suppose I have a bowl of marbles: 5 green ones, 2 blue 7 white ones, and 3 red ones.
What is the probabil i ty that I wil l  draw a white one fol by a blue one?

that the sum of the faces wi l l



L0, Compute the fol lowing values in your calculator: (5 points e
a. rcPz .-z ^

tlo

3 : g

b. The probabil i ty of the event qgt happening is
Ts

e5d/.4lh 3 tz

described
z/n

/

/
(

= 31,78',4

BONUS: Devise a probabil i ty question of your own (l ike #9,s questionsand answer i t .  Harder problems
are worth more if they are correct, so choose the hardest one you
besides the standard 6-sided die, coins, etc. for the most points.

how to do. Choose something

b. nCo

c.  101

Ltroz

3P28,8oo

LL. Calculate the odds give the probabil i t ies
a. The probability of an event is 3/1.I

12. Calculate the probabil i ty oJthe event given the odds.
a. The odds for the event are 8:15.

The odds against the event are L:1.

(8 points

8 :3

nvert to a fractionll

1 3

b

* = 5b7.

4. uarruerrg tDrU V*V


