Department of Mathematics SOL-U ] I o [\jS
e e ———

University of Notre Dame Nam

Math 10120 - Finite Math.

Spring 2017 Instructors: Conant/Galvin
Exam 1

February 9, 2017

This exam is in two parts on 11 pages and contains 15 problems worth a total of 100 points. You have
1 hour and 15 minutes to work on it. You may use a calculator, but no books, notes, or other aid is
allowed. Be sure to write your name on this title page and put your initials at the top of every page in
case pages become detached.

Record your answers to the multiple choice problems on this page. Place an x through your
answer to each problem.

The partial credit problems should be answered on the page where the problem is given.
Please mark your answer to each part of each partial credit problem CLEARLY. The
spaces on the bottom right part of this page are for me to record your grades, not for you to write

your answers.

May the odds be éever in your favor!
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Multiple Choice

1. (5 pts.) Let U be the universal set
U = {a,b,c,d,e,f,g,h,i,j,k:}.
Suppose A = {a,¢,i}, B = {a,c¢,e,9,1,7}, and C = {d,e, f,g, h,i}. What is (BUC)' N A?

(&) {a,e,i} ) A{a,bcdye, fihi gk} (o) {a}
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2. (5 pts.) An ice cream shop offers 12 flavors of ice cream and 7 toppings. A sundae consists of 1
flavor of ice cream and at most 2 toppings. How many sundaes are possible?

(a) 336 (b) 252 (¢) 1764

)-:f\ 348 (e) 41
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3. (5 pts.) Johnny Depp’s wardrobe consists of 8 pairs of leather pants, 14 button-down shirts (with
the sleeves rolled up), 6 fedoras, 65 bracelets, and 45 scarves. How many possible outfits can he make,
if an outfit consists of 1 pair of pants, 1 shirt, 1 fedora, 7 bracelets, and 2 scarves?

><.5-\ 8-14-6-C(65,7) - C(45,2) (b) C(138,12)
(c) 8-14-6-P(65,7) - P(45,2) (d) 8+ 1446+ C(65,7) + C(45,2)
(e) 8+14+6+ P(65,7) + P(45,2)

(? X (L‘f « b x C(é:’,%) x(,(ﬁ{' D__)
A T /
ffmfs shits Gl bledds Scurves

CMJH\\/"J lhajr L«QCquy' i\Q, CLOQRS oA aﬂff— W’ﬁ—l&/\/
Al afhe ]

4. (5 pts.) How many different ways are there to rearrange the letters in the word

INDIANA
if all 7 letters must be used (and the repeated letters, such as the two “I"’s, are not distinguishable
from each other)?

(a) 1260 (b) 16384 (c) 5040

).{f 630 (€) 2520
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5. (5 pts.) The 59" Grammy Awards Ceremony will give out 84 different awards, and Beyoncé has
been nominated for 9 of them. How many different award outcomes are possible for Beyoncé?

(a) 2% (b) P(84,9) WQ
(d) C(84,9)

(e) 10 '
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6. (5 pts.) A box of 12 hearing-aid batteries contains three that ar¢ defective. In how many ways can
I choose four of the batteries to test, in such a way that three of the batteries I select are not defective,
and one of them is defective?

(a) 495 ’)(252 (c) 84

(d) 87 (e) 220

T& /\or\-&aﬁclﬁm/‘ CC‘},.'%) L by € ﬁ C[wo:& 2
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7. (5 pts.) How many poker hands (5 cards chosen from a deck of 52) have two sevens and three
face-cards? (The face-cards are the four kings, the four queens and the four jacks, or knaves).

(a) P(4,2) P(48,3) (b) C(4,2) - C(48,3)

)e{\c (4,2) - C(12,3) d) C(4,2)+C(12,3)
P(4,2) + P(12,3)

I(FSF Chao s Q Sever s /éf\m« qrvwm (‘LL [('/uffLCQ
CCl2) SR (o rder ALFA/LM Hd_>

Than s (‘QMQMM 2 Car)s F%M Fhe (8

. (.Q ’ ‘ G
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8. (5 pts.) My Calculus class has 11 first-years and 18 sophomores. I want to select three people in
the class to do a project; either all three should be first-years or all three should be sophomores. In
how may ways can I do this?

\;J\ C(11,3) + C(18,3) (b) P(11,3)-P(18,3) (o) C(29,3)/2!
(d) Ca1,3)-C(18,3) (¢) P(11,3)+ P(18,3)

Eibw ok 2 Aot e,
(5)wys (b don'F maft)
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C %7) N 5

g\(n& (F‘S Q(HU‘-or'/ QJJ WK /\UMLM.



Initials:

Math 10120 Spring 2017, Exam 1

9. (5 pts.) 15 golfers gather at the first tee. They want to organize themselves into three groups of
four, and then one group of 3, to start playing a round of golf. The first group will tee off at 9am, the
second at 9.10, the third at 9.20, and the fourth (the group of three) at 9.30. In how many ways can
they do this? (Because of the different tee times, the order of the groups matters).

(a) (4 44, 3) /3! (b) (4 44 3) 192 (441313)

@ (D) (&) ()(@) )/
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10. (5 pts.) The Irish senate consists of 104 members, 4 from each of the 26 counties. A committee of
5 senators is to be formed, in which each of the five members must represent different county. In how

many different ways can such a committee be formed?

(a) C(104,5)/54 (b) C(26,5) 5 () C(104,5) —4°

(d) C(26,5) - C(5,4) %c (26, 5)
Rt huse Whid 5(M/s‘q | Rave
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Partial Credit

You must show all of your work on the partial credit problems to receive full credit! Make sure that
your answer is clearly indicated. You're more likely to get partial credit for a wrong answer if you
explain your reasoning.

11. (10 pts.)
A, B, and C are subsets of a universal set U with the following properties: n{AN BN C) = 3,

n(ANB) = 13, n(A) = 26, n(ANC’) =16, n(BNC) =7, n(AUC) = 39, n(B) = 28, and
n{(AUBUC)) =8.
(a) Label each region of Venn diagram below with the number of elements in that region.

i . bow 6AIUT )
cine mﬁiﬁu‘/ﬁm ) =16 alrely @

\ g A‘@—fﬁ (ine have (O
Aiggram Aled - = \ 9 nhnp) =13 D
Cl(re&:[j (/\a\l(—— 3

—
Si\l‘U\ @ '_____ﬁ—/)@)zl(, q,/‘chj@
| have |9
| 1>5(‘JU>G)
Cauc) =3 have 8 (D
T—7——nnc)=7,6
C\l/‘eai)] fheve 733

A=,
a{reléj ['\c\\'L (%

(b) How many elements are in U?

Frérlot3+F + Ikt =

(c) What is n(A’ N (BUQC))?

Aln couc) is shaded abwe =

u+u+7=Fi?)d&wds
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12. (10 pts.) For this problem, fully work out your answers to get a final, numerical, answer.

After prom, three couples decide to go together to the movies. All six people sit together in the
same row.

(a) How many different seating arrangements are possible?

5623 2 — |
I

420

(b) If each person sits next to his or her partner, how many different sealing arrangements are possible?

( (2 o Lk foe profe
T T parbrer~oF Chird S‘QQ/‘jaZS hore
JoNL o}c

E'CMJO

reﬁo/\ )¢ -
Sr)’s qgrf;?_;mmj o /5 [ % CH‘I\’ 2|
Mx[‘f Ne chaca T

(45 )

(c) How many seating arrangements are there in which the two people at the ends of the row form a
couple?

& &3 2 ( |

L i)
Rl fot seat Rrsf = Ecphons
Porterof persin i Aesf l’f’«YLjo‘?-,r o §8 sed - (0/}30/2
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13. (10 pts.) For this problem, fully work out your answers to get a final, numerical, answer.

The grid below represents blocks of city streets, with certain locations marked at the points A, B,
C, and D.

S |

. -
C D

A.
(a) If one only travels north (up) and east (right), how many routes are there from A to B?

lo Buchs, oF Indy G muf- be Morfh | <o

(%J = |20 | nks

(b) If one only travels north (up) and east (right), how many routes are there from A to B, which go
through C but not through D?

#Du}e; (:/w /?‘*‘ @ )'\A\q C (;t)(é)
A R

= c bk B
ARC
#des fom Ak B e C, P pes Fhovagh /)

(£)(1)
.
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i
(1)(5) - (8)0) = [557
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14. (10 pts.) For the following problem, you do not need to simplify your answers (i.e. you can use
notation for permutations P(n, k), combinations C(n, k), and factorials n! in your final answer).

I have an ordinary quarter, that comes up either Heads or Tails each time I toss it. I plan to toss it
8 times in a row, and record the sequence of heads and tails that I get.

(a) How many possible sequences are there?

(h each oF C? slb | hawe fvreanf H

2 X UxRUY LY Lx Lw el = [ Wey s

(b) In how r\nany of those sequences counted in part (a) is the number of Heads between 3 and 5
(inclusive)?

C(53) wys b e exeelly 3 slh %?f/

ccuy) oo “
cCss) oo « BR W - H

F(FM OFS(;‘J«;\OA Seo /’b"‘ﬁ/ﬁ /IV/V\LW
CC83>+CCL )+¢c%§)

(¢) How many of those sequences counted in part (a) start with three Heads in a row, and contain
exactly 5 Heads?

H H H o
W
N 2ed Z)(ac & H‘g (1 ﬁ/\aﬂ

" 5’5)9;
Which car be A "
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15. (10 pts.) For the following problem, you do not need to simplify your answers (i.e. you can use
notation for permutations P(n, k), combinations C(n, k), and factorials n! in your final answer).

Blueze Pizza offers one crust, one sauce (boring), 4 cheeses and 12 toppings. All pizzas must start
with the crust and the sauce (no options there).

(a) How many pizzas can you build at Blueze Pizza, if you must choose at least one cheese, and any

number (including zero) of toppings?
AL Lowst one cheece C%)+(st)4(éb){(5:) o 24"/
by Wiys (ECE] e hGE) = o

(b) The Blueze Pizza 4-4 special is a pizza consisting of all 4 cheeses and exactly 4 toppings. How

many different 4-4 special pizzas can be made? >

,D\\on hor Choese C(\/\uf{\ ose b2 éfCLo.@e:"
) fonS \(CF Fo[’/(nj
TR [

{c) You like ricotta cheese, and you like meatballs, but you don’t like the two together. How many
pizzas can you build if you choose any number of cheeses {including the option of no cheese), and any
number (including zero) of toppings, BUT you don’t choose ricotta and meatballs together? (Ricotta

is a cheese, meatballs is a topping). ! o | § ﬁ' ~ Q__.‘_LL = ( 2 Nog —
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