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Math 141 Exam 2 — Fall 2019 — Version A
' Instructor: P. Ocal

DIRECTIONS:
1. TURN OFF cell phones and smart watches and put them away.

2. There are two sections to this exam, a multiple-choice section and a workout section. Problems #1-10
are multiple choice worth 4 points each and #£11-16 are workout problems with the point value given
next to each prablem.

® For the multiple choice, record your answer on the exam. No partial credit will be given for this
section of the exam.

e For the workout portion you must show appropriate, legible, and meaningful work to receive full
credit. If you do a majority of the work on your calculator, then you must write down the features
or functions you used on the caleulator to solve the problem. If you choose to just write down an
answer without any supported work, you will NOT receive full credit. Please CLEARLY indicate
your answers for all problems in the workout section.

3. You may use a TI-83, TI-84 or TT-Nspire (non-CAS) graphing calculator on this exam, but the memory
must be cleared before starting this exam.

4, You have 75 minutes to take this exam.

Helpful Information:

(a) The alphabet has 26 letters; a through z.

{b) Standard Deck of Cards: 13 ranks (ace, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, J, Q, K) and 4 suits (diamonds,
hearts, clubs, spades)
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THE AGGIE CODE OF HONOR
“An Aggie does not lie, cheat or steal, or tolerate those who do.”

On my honor, as an Aggie, I Zave neither given nor received unauthorized aid on this academic work,

ENTY ‘{i“)
/

Student’s Signature:
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Circle the corresponding answer on your exam. No partial credit will be given. Each multiple
choice problem is worth 4 points.

Question 1. Consider & universal set U consisting of 17 elements. Given that n{A) = 12, n(B) = 8, and
n(A® U B) = 10, determine the number of elements in A°N B.

mATNB) =3 48 (’1&5 =\t Vo (&c) = vx("b'&) - v\{ﬂ ) =5
(b) n{A°NB) =7 _ . “ ﬂ
(©) nA*n By = 12 a (K0LY 2w (A e wlB) - w (K OR) W

(d) n(A°*NB)=8
(e) n{A°NB)=10

W (KB = w (AT + By = w (KUY =
St g-w=3%

1

Question 2. A shelf in a library contains three identical mathematics, three identical social science, and
two identical biology books. How many distinguishable ways can these eight books be arranged on a shelf?

(a) 5040

\
(b))560 . Méwm - 5 (@
(c) 6720 Al ) 2!
(d) 1120 :
(e) 20160

Question 3. Let & be the sample space of possible rolls of two fair four-sided die. Let A be the event where
the sum of the dice values is an odd number. Calculate n(A).
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Question 4. Suppose for some universal set U, we know that A is a subset of B and neither A nor B are
empty, determine which of the following must be true. :

(a) AUB=A
(b) ANB =10
(c}AnB=4
(d) A° C B®
(e} ANBe=U

AN

Question 5. Suppose you have an unbounded feasible set in the first quadrant (z > 0,y > 0) with corner
points (10,0), (2,4}, (6,2), and (0, 8). Find the minimum and maximum of the function P = 32+ 4y on this
feasible set.

{a) Maximum = 32 and minimum = 22.
(b) Maximum = 32 and minimum does not exist.
(c) Maximum does not exist and minimum = 20.

@ Maximuom does not exist and minimum = 232.

(e) P does not have a maximum nor a minimum.

Question 6. A five-card sample is chosen from a standard deck of 52 cards. How many different five-card
samples are possible if the sample must coutain exactly two queens and exactly two kings?

(a) 6864 (,(LI 2}) C,(l1 ). ¢ (l{lf ))
(b) 36 TN TN Ty Ju €
{c) 156 m 'l\v‘w AM:) ¢

(d) 528 é’{ww/“/ VChw) W"l (“ﬁ-!:
1584
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Question 7. Let U = {z|z is an even integer and 0 < z < 15}, A = {z|z € U,z is odd, and = < 10} and
B ={2,8,14}. Find AUB.

@ & b=y

(dy o
(e) {0,2,4,6,8,10}

Question 8. A Washington D.C. license plate consists of two capital letters followed by four digits. Deter-
mine the number of possible plates if all digits must be unique, but the letters may be repeated.

(a) 650- 10

(b) 262 104 2{ ;2_'_5_. to 4 ii

3,407, 040 e
(d) 3,276,000 |

(c) 262 10! | \Lnt(y Ab“"‘f
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Question 9. You have eight black socks, six red socks, and ten blue socks in your drawer. You are running
late for a trip, so you pick out six socks at random without looking. How many combinations of six socks

contain at least four red socks?
i ) S

{a) 2295
AT P

.....

225.2348

. e, b
(d) 1930 (/(6 Ny C;(ﬂ% }) { ) ?g \} + {-(6 %
() 2403

Question 10. Let U be the set of all students enrolled at Texas AM University and let the sets A and B
be defined as follows:

A= {z € Ulz is taking an agriculture course} and B = {z € U| z is taking a business course}

Which of the following gives the best description of the sef .{@B ?
{a) It is the set of all students taking an agriculture and a business course.
{b) It is the set of all students not taking an agriculture course but who are taking a business course.
(c) It is the set of all students taking an agriculture or business course.

.It is the set of all students not taking an agrlcuiture courseawho are teking & business course.
M

{e) It is the set of all students taking neither an agnculture nor a business course.
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Question 11.(12 points) Use the partially filled graph below to find the corner points of the feasible region
subject to the constraints given below. Be sure to clearly label the feasible region and the corner points
graph.

T > -1
yz1
r+y <1l
—z4+y>5

,,,,MT::ST

The corner points for the feasible region are:

Question 12. (6 points} An interdisciplinary congress has a an organizing committee comprised of ten
experts; five mathematicians, one computer scientist, and four chemists. At the organizational meeting the
committee is required to sit in two rows of five. If the five mathematicians must sit in the same row, and
the single computer scientist must sit at the beginning or end of a row, determine how many different sitting
arrangements are possible.

y
S .
w _’—‘} e e g, e e
MUM;\M

'\

T e “m‘,“,ﬁu; c N
€ sggj&l t 2

%ﬁ\' Lul L;z‘\-(f,‘f).lr (W) | = WS2o

%
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Question 13. Brazos Valley Trash Can Company manufacturers metal and plastic trash cans. It costs $50
to produce each metal trash can (z} and $10 to produce each plastic trash can (y). The graph below shows
the unbounded feasible region, 5, that results from graphing a system of five constraints. If the company is
trying to minimize costs subject to these five constraints, find the objective function, the number of metal
and plastic trash cans they should produce to obtain minimum production costs, and the corresponding
mininmm cost.

(= Koy + (Ov?

(%7) ¢
(o, 06) | \bo
(2, 6) \éo
(6,2) |\ e
(\%f@) Aoy

(b) (4 points) How many of each trash can should the company produce to minimize costs?

(O widal A6 r\wﬂwﬁc—) of (| walal

{c) (2 points) What is the minimum cost?

$r6o

T\MM
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Question 14. Denote by U the set of the 75 students that form the Student Senate at Texas A&M
University. Of those, denote:

o [ ag the set of the 36 freshmen students.
e B as the set of the 38 students who take the bus route Revellie.
e (' as the set of the 30 students who are enrolled in chemistry courses.
‘We also know that
e 15 students take the bus but neither have chemistry courses nor are freshman.
e 10 freshman students take the bus, but do not have chemistry courses.
e 11 students are freshmen, but do not take the bus nor have chemistry classes.

o 8 freshman students have chemistry classes, but do not take the bus.

{a) (8 points) Fill in the following Venn diagram in such a way that it represents the above information.
Do not label the individual regions.

(b) (2 points} Give the notation for the set of students he bus and have chemistry courses, but

are not freshman.
| bocap” |

(e} (2 points) Calculate the number of students belonging to BN Fen C°,

w (BN ) =T
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Question 15. A coin is flipped three times and it is noted whether it landed on heads or tails at each flip.
Let A be the event that at least one flip resulted in a tail and B be the event the second flip resulted in a
head.

(a) {4 points) Find the sample space for the experiment.

e

e g =

h Wi, HHT, TR THR, Wit , T, T, r ‘g

(b} (4 points) Describe the event A° in words,

o, © :
LA E HHHH" } kwi/{'w wh Jmi\s' Wrtwiu(-/(

(c) (2 points) Are the events A¢ and B mutually exclusive? Explain the reason for youi* answer.

B = Y dH, T, ‘THH TH

Question 16. At a local Subway sandwich shop, there are twelve dlfferent iterns from which you can choose
to add to your sandwich. Five items are different varieties of meats, three are different types of cheese, and
four are different vegetables.

{8) (4 points) How many different types of sandwiches are possible if you choose to put any six items on

your sendwich? & (r, 6) 424 Y

{(a) (4 points) How many different types of sandwiches are possible if you choose to put six items on your
sandwich where the six items are two meats, two cheeses, and two vegetables?

o (50 (3 2) ¢(M,2) = 1%

{a) (4 points) How many different types of sandwiches are possible if you choose to put six items on your
sandwich, but at least three of the items must be a meat?

/\// P N //"'“’“";:;)\
(53) (@ 3) « (S c(B2)« c(5.5) LT

C



