MATH 10120 Finite Mathematics
Final Exam
May 7, 2014

¢ Be sure that you have all 16 pages of the exam.
® The exam lasts for 2 hrs.

Name:
Instructor: Galvin/Diaz

e There are 30 multiple choice questions, each worth 5 points.

e You may use a calculator.
e The Honor Code is in effect for this exam.

e There is a table of areas under the standard normal curve at the end of the exam.
May the force be with you!
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Instructor: Galvin/Diaz

Multiple Choice

1. (5 pts.) Let A and B be sets such that n(B) = 12, n(AN B) =8 and n(AU B) = 21. Find
n(A).

(a) 13 64 17 () 41 d 1 () 9
NlAuR) = n(A) +71(B) —~niAnB)
2] = 2A)+,2 - 8

JI -y = nia) =17

2. (5 pts.) Which of the following corresponds to the area shaded in gray in the following Venn
diagram? (Remember that the notation ( )’ refers to the complement of the set ( )).

() (AUBYNC (b) (AnB)NC ) (AnBYucC
] (AuB)NC €) (AnB)ncC'
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3. (5 pts.) Let A = {a,b,c,d,e, f,g,h,i}. Not including the empty set and A itself, how many
subsets does A have?

(a) 524 (b) 484 () 7 (d) 254 p{ 510

Ada, 9 elemenks
A hon 27 s o Aand B
Wﬂ( 4/{’ /A‘V-’ 2?— 2 :T/OM%M

4. (5 pts.) Let M be the set of Notre Dame students enrolled in a math class, let B be the
set of Notre Dame students enrolled in a biology class, and let E be the set of Notre Dame
students enrolled in an engineering class. Let the universal set, U, be the set of all Notre Dame
students. In words, what is (M U B)’ N E?
(a) Notre Dame students not enrolled in engineering or math or biology
(b) Notre Dame students enrolled in engineering and either math or biology but not both
{(c) Notre Dame students enrolled in engineering and math and biology
‘gﬁ Notre Dame students enrolled in engineering but not math and not biology.
(e) Notre Dame students enrolled in engineering é/%
L i e Bto’{',77 w
MuB = bl studondi  prthed on rlubh Iy
. i thod (on Mild o 8 o
e Acdle 5 wn
[ MyB)= ol ot 7
2 ol o enelld cn nehher  mulh e
= n " gt enllid in Mutf  Gmdd N/{' MMMﬁbfﬁT

BB AE = bl stcdlids cnrlloll n Brvnsniriaglidot
V M,wmw%cMMmW
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5. (5 pts.) This exam contains 30 multiple choice problems, each of which has five choices. In
how many ways can the exam be answered?

(a) 30° 5 (c) 30x5 @ P@30,5) (e) C(30,5)
By bl prnufle

Step ! - /Juz{\a/rw Q| [5‘;./474\
SO n Q2 /S"wauja)

step 30i puk bry B Q30 [ru;«f)
77/{'010—’ 5‘30:4»6/)’

6. (5 pts.) Three couples go to a movie theatre. They sit in consecutive seats such that each
couple is seating together, that is, each person is seating next to his/her partner. If there are
6 seats available, in how many ways can they sit?

(a) 24 y 48 (¢) 720 (d 8 (e) 1
= = - =
Codler Codlez Cples.

Mubh.  CGanailo

%4,/ Pl | (30 )
% /Z:Z/)

_S’byll 2 Pt w—u}ﬁf; //2»/07»))
y o Gy 2w

f,gj; Pu/lz coufle 3 (/uma)

;/(7/}‘ 5 5 /2wvf)
Tad = 3{(25) S
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7. (5 pts.) The 10 members of the “The Shirt” committee have to choose one president and two
vice presidents (these have to be three different people). In how many ways can they choose
these officers? [Note: here is no distinction between the two vice presidents; there isn’t a “first”
VP and a “second” VP)

120 () 720

(a) 36 )9( 360 © 4 (@)
Mol . Prieifdh J

Seb | : Aarme /W //0“’"’7”
Sbop2; chams V05 (Cra2)mmp)

- 5'! JO+ 34 = K3
e Lo = < 40 W
/0 = ﬂ-‘f

- 2

8. (6 pts.) A university wants to assign a three digit number to each classroom of a new
building. They can use the digits {1,2, 3,4, 5} but they cannot use any digit more than once.
How many classroom numbers can they assign if the numbers have to be less than 250?

(a) 10 (b) 24 (c) 60 d 12 oy 2
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9. (5 pts.) The University wants to select 4 students for a feedback survey. They want all
four students from either Prof. Galvin’s section or Prof. Diaz’s section. Prof. Galvin has
40 students in his class and Prof. Diaz has 30 students in his class. How many selections are
possible?

(a) 2,851,080 ° N, 118,795 (c) 2,504,542,950
(d) 22,005,480 (e) 916,895

;# S’a/m//u(z, :'#Smﬁ&n/}«w\ @M ’SW
+# » a DW?;W

= ((40,)4)+ Cl304)
= PSS

10. (5 pts.) The sample space of an experiment is {1,2,3,4,5}. The probability that the out-
come is an even number is 0.4, the probability that the outcome is 1 is 0.25 and the probability
that the outcome is 5 is 0.15. What is the probability that the outcome is 3?

}Q’ 0.2 (b) 08 (c) 04
(d) o.6 (e) Cannot be determined with the given information.

>(1 + X,,, & L’
Phs)=)PLE02 L,s7)
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11. (6 pts.) A dice is rolled twice and the numbers on the uppermost faces are recorded.
Consider the three events:
E: At least one number is odd
F: exactly one of the numbers is 2
G: Both numbers are even

Which of the following are a pair of mutually exclusive events?
X X

(a) E g.nd G (b) EandF' (c) FandG }Q E a.nd/ G () FEand F
T e iy Ent=p  (LAEENF
(1) £06° (LY Enf (2 2)ia f6

12. (5 pts.) A dice is rolled three times. What is the probability that either the first roll is a
six, or both of the last two rolls are sixes?

41 6 36 42 :
‘§< 216 M) 5= © 3 @ e © g
7 2 i
’j(/yf‘!/x U bolh o Lok 28w )= P17 )4 Pla"und 30s4)
— Pt 36t b)
=] i ¥l
=S Z®
AT A B
] 7 21 ¢
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13. (5 pts.) Three people are shooting at a target. The probabilities that they hit the target
are 0.5, 0.6, and 0.8, respectively. Find the probability that they all miss the target.

W 4% by (c) 96% (d) 76% () 24%
Assuming  bhat  Eho events that  the
cach  hil  the éar7eL'Arzt independent
Plall '3»4:'55\ - 7[ /"{',4,,’545 )-P/l“’mﬂe} )P(?“"m})ﬂ)

A S YA BT A A

14. (5 pts.) A wallet contains geven $1 bills, three $5 bills, and five $10 bills. A bill is selected
at random from the wallet. Find the probability that the bill is a $1 bill given that it is not a

$10 bill
() ®) = © — W © 2

P(H /Na“&/o>.

= P($) ond netfre) - P“i = ;{g
P wot f“’> P{NA. }I 03' %’
- 3
- ‘/‘
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15. (5 pts.) Visiting the neonatal wing of the hospital, Dr. Jones noticed that a set of triplets
had been born the night before. Asking about them, she was told that at least two of the babies
were boys. Given this information, what is the probability that all three are boys? [Assume
that within a set of triplets, each baby is equally likely to be a boy or a girl, independently of
the sex of the others.]

o g ® © 3 @ 1 w5
P(3B N (ot Least28)) _ PrsB)
SrB [m;pl’ 2B = - = ,0004173)
el ) P (ot leaat 2 B) p(lat
- ’i?' L B / !
= = T = [
Plex 28) + P(38B) 3.+

#thfs £o o binpnial RY Wl m=2, p= ’/: :
Plex 28)= c(32)(+) (L) =%

16. (5 pts.) I have 6 keys on my keyring. Two of them open my office door, the other four do
not. I try to open my office door using randomly selected keys from my keyring, never trying
the same key twice. What is the probability that I succeed in opening the door using the third

key that I try?

(d) % (e) %
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17. (5 pts.) Three buses, B1, B2 and B3, arrive at the South Bend Transpo Station at the
same time. Bl arrives with 10 men and 15 women; B2 arrives with 10 men and 15 women; B3
arrives with 12 men and 13 women. A passenger is chosen at random. What is the probability

that the passenger was in B3, given that he is a man? '

3&,\*@, ﬂ\M"&W‘ f
(a) 048 (b) 0.16 (c) ~ 0.426 N 0.375 (e) 0.315
Prg3nd)
19% P(zga/m) s
s (M)
L ro{ = 25 S
L & E,',TD;?%'LD}*%'%*
‘%‘ t2
B %\QJQ)‘M = ji/ = _Ij—-—
W 3s e

18. (5 pts.) The number of customers waiting in line at the express checkout of Martins
Supermarket was counted at the beginning of each 3-min interval between 9a.m. and noon on

Saturday. The data is as follows:

# customers|0 1 2 3 4/5\6 7 8 9 10
Frequency |1 4 2 7 14\8/ 10 6 3 4 1/7”,,!“1_-,(@

What is the relative frequency of the outcome “5 customers”?
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19. (5 pts.) A game consists of rolling a die. If the number that shows up is even, the player
wins, in dollars, the number shown. If the number that shows up is odd, the player loses, in
dollars, the number shown. What is the expected value for the amount of money the player
would win? [Note: A negative number means the player loses money.]

QQ $05

Let X dewote the p

(b)

$0

(c) -%35

The Prob. olist. fu X io

showv ow th

rl‘gM’-

leger's eanum':fs

(d) -%0.16 (e)

$3
X

+2 2/4
-3 - %
+ 4 4
-4 _%
+4 +4
—-———372‘:_ i1fy, = Elx)"

20. (5 pts.) In a collection of 10 electronic components, three are defective. Two are selected
at random and the number of defective components is noted. Let X be the number of defective
components. Compute the probability distribution of X.

X [P(X)
0| 3/50
SR 21//50 (®)
2 [21/50
XTPO)]
21/45
W | 2545 = )
2 3/% |~
X[ P(X)] e,
0 [ 21/50
© 1721/ FND [ 3D
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P(X)

0
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21. (5 pts.) The table below gives partial information about the probability distribution of the
random variable X, which has mean 2.

E |0 1 2 3 4
PX=FK |3 1 17 2

What is the probability that X takes a value that is within one standard deviation of its mean?

(@) 1 (b) .2 yq 5 (d 1 (o) 4
Fiesr we {_,,M/I Alx=3) - | (,'3+./f./+,2): f— [.F)=3

Next Caled b 3. Dev. i =
W;,O/, (2 [ 3]g Wmvé?(g o

/‘/L'3/'2/ S

22. (5 pts.) The most popular color for compact/sports cars is silver, with 20% of owners pre-
ferring that color. If six compact/sports car owners are selected at random, find the probability
that 2 or more of them prefer silver.

() 1-6(0.2)'(0.8)° (b) (0.8)8 + 6(0.2)*(0.8)° + 15(0.2)(0.8)*
}( 1 (0.8)® — 6(0.2)1(0.8)° d) 15(0.8)2
(e) 15(0.8)%(0.2)* ” = # cledsd = 4

73: Pn/‘ Lrhe siber = . 2.
X = 4 who Like silvet b Sep
Wag & bimom. prk AR

Plana) = I-Plx<2)
, = [?/x =0) t P(x"lﬂ -
= |- [ctéo )(2)[8)4. C(g,:)[.z)(.s)‘

A = /*(.s) = a’“)/ﬂ
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23. (5 pts.) Suppose that on a certain standardized test given nationally, the mean score is
760 with a standard deviation of 40. A statistician reports that 86% of all people taking the
test received a score that was within z points of the mean. What is z (rounded to the nearest

whole number)?
W 2 (b) 43 (c) 62 @ 40 (e) 118
Lols  nesume that  the dst  simes, X, are worwally

diste 1';\ = 460 an d & =40
Nels :3:.‘{:4 a‘l:/a,bf x so that Plo—x &£ X € #od

ie. P(x € #éo+x) = 93 S,

* /S’{j/ 74 'usfml Z-Stoto we Wintx
B + ~760\ -,
7 ) Plz = HoHL 1) o

o4 F40  FON
o Pz £ -f;‘o-): .
us.'.u, +he tables , we fund = x [ 47

Avd zx (.4F)40 = 5

24. (5 pts.) A dice is rolled 7 times. Let X be the number of sixes that come up. Estimate
P(2 < X < 4) using the normal distribution.

(a) 20% 5@ 37% (c) 18% @) 50% (€) 33%

X io a Angmid RV. ik n=3 p=l

We wonkt 7 caluwdels KP{ .S =X ¢ 4,5)

)‘) = 184-

= .367%F

13
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25. (5 pts.) A student earns $13 per hour working for the Computer Center’s help line and
$9.50 per hour working at the Copy Center. Because of her course load, she limits her work
to 25 hours per week. She wants to earn at least $275 each week. Express this information as

linear inequalities.
13z + 9.5y < 275
By <
(a) 13:::. 9y5g 55275 (b) z+y<25
Y z20,y20
@ 130+95y>27 ¥ 13"’;:_9!',52 el
z+y<2b #Ln :1:20,1_/-20
ler X= . spewt workivy @ Comp. Cow.
13$+9.5y 2 275 [ # . f-f " c' @ (opf cen.
(e) z+y>25 er Y= 1
z20,y2>0 | X Comp. [} Y Copy. WaNT !
Earvpechr| 13 9.5 133 +45Y= 235"
)< + -1 28"

HusT HAYe: ¥ zo~y, YZ0O
26. (5 pts.) Find the minimum of the objective function 4z+ 7y on the feasible set given below:

Mrw 3 (I/' it Exisl’s) y :R : (12 30-2X meels LJ—’-'-?D'X
Must occurrt AtA, Bor( = 3p— 2x = 2O-X.
A= «1—1«»”»4 > 0 = X
Y =30 -2X = y=20-%X= 10
whew x=0 —->'1=30 Bl 0,19
[0, 30) Vearex; 4%+74.
Y 210
AL iy z20-X [0, ;
- —»)o(—;nl'x:‘};oq (20,0) ¥ " HW -
‘fc (20, 0) | (10m) | 4p+70 =1
(a) 70 (b) 250 N 80 (d) 110 (e) 210

14
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27. (5 pts.) Raphael (R) and Chris (C) play the rock-paper-scissors game. Nothing happens if
they both show the same shape. If one player chooses rock and the other chooses scissors, then
the player who chose rock wins $5. If one player chooses scissors and the other chooses paper,
then the player who chose scissors wins $3. If one player chooses paper and the other chooses
rock, then the player who chose paper wins $1. Find the pay-off matrix for Raphael (R). [Note:
as usual, the rows indicate R’s choices and the columns indicate C’s choices.]

Rock Paper Scissors Rock Paper Scissors
M Rock 0 -1 5v ®) Rock 0 -5 1 X
Pager | 1 0 -3 Paper | 5 0 3
Scissors | —5 3 0 Scissors | —1 -3 0
Rock Paper Scissors Rock Paper Scissors
©) Rock 0 5 —1.¢ ) Rock 0 -3 5 «
Paper -5 0 3 Paper 3 0 -1 X
Scissors | 1 -3 0 Scissors | —5 1 0
Rock Paper Scissors ‘ﬁ(ﬂodc) ClSci) — R '3"’"3 f 5
Rock 0 1 —5
() Paper | -1 0 3 R(Pa ) clsi) = R Loses #::J/ ],
Scissors| 5 -3 0 This z[.mm}e—\ Every awswer bulla

ou should check hat the other
ewbries  are Aso  corred .

28. (5 pts.) Rosita (R) and Carlos (C) play a zero-sum game with pay-off matrix for Rosita

given by:
Cl C2
R1[ 1 No SP. =
R2| 5 2> woT ST. Detere v
Which of the following statements is FALSE? § 3 (d) vofulse-
Moy

(a) If both players play each of their options equally likely, on average Rosita wins 2.75 T -

(b) If Rosita is equally likely to play each of her options, then it is better for Carlos to pla.y C2 than C1 -
(c) X Carlos plays C2, then it is better for Ro_}s%a to play 13/1 than R2 ('f %) / / f’) (% %) 3
}6) This is a strictly determined game 3 2 2

() The entry in the row 1, column 2 position of the payoff matrix is not a saddle point TRu® (o SP. 5).

Ros fra- P’NF bor ophu';rw }«v’/{ Ped. - S

Ex (SIS sp)b/C) S ANt
S5 kG
e S st
(«) True (3 .25")/ / (lo) fc:>() ——-Qs*:. ﬁl—(u

c2.75 r = /1) Q';tvnaw-J/: ?
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29. (5 pts.) Rob (R) and Chad (C) play a zero-sum, two person game. The payoff matrix for
the game is:
4 -3
-2 3
0.7

If Rob (playing rows) uses the strategy [ 0.4 0.6 ] and Chad uses the strategy [ 0.3 ], what
is the (expected) value of the game?

(a) 0.06 (b) 0.36 (c) 0.16 (@ o 4 0.46

[c"! ag,J 4 "3 17 = [.4 -(J 14. é
-2 3 0_3 3 = -lf

30. (5 pts.) Rusty (R) and Crusty (C) play the following game: they both shout out a number,
either 1 or 2. If they both shout out 1, Rusty wins 2 points. If they both shout out 2, Crusty
wins 1 points. If Rusty says 1 and Crusty says 2, Rusty wins 1 point, and if Rusty says 2 and
Crusty says 1, Rusty wins 5 points. If Crusty plays the strategy [‘1)], which of the following is
the best counter-strategy for Rusty?

\x{ [10] (b) [2.8

() [01) (d) [.5.5]
(e) Rusty has no good counter-strategy
rPGw’-oH— Mul' Q'lx i 2 I
5 -1

@e_sl‘ Couwlezs-mn—-reaux 15 mh/o-«ls aruze STRﬁTeﬂ [ a] m'[o []
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16
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