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Exam 1 Review
Math 118 —All Sections

This exam will cover sections 1.1-1.6 and 2.1-2.3 of the textbook. No books, notes, calculators
or other aids are allowed on this exam. There is no time limit. It will consist of 25 multiple choice
questions. All exam questions will have the option ‘None of the above’, but when writing the exam,
we intend to always include the correct answer among the other options. This means 'None of the
above’ will be a correct answer only if there is a typo or similar type mistake.

It is important that you know the terms, notations and formulas in the book. Some exam
questions will test definitions, notations, or knowledge of basic facts of equations directly. The
questions on this review that test the basics are marked with a B. There are a disproportionate
number of basic questions on this review, because almost all problems require the knowledge of
this basic information. Most exam questions will mimic homework problems as much as possible,
considering the homework is free response and the exam is multiple choice. Finally, up to 20% of
exam questions will be what I call extension questions. Extension questions test principles covered
for this exam, but the questions may look unfamiliar and may require some ingenuity.

The review questions included are not all possible types of questions. They are just representative
of the types of questions that could be asked to test the given concept(s).

The following are the concepts which will be tested on this exam.

A.1 Know the definition of a set, and the terminology and notations associated with sets: element,
empty set, set builder notation, subset, proper subset, universal set, complement, intersection,
union, disjoint. (1.1)

A.2 Know the subset properties (p.4) and the formula to find the number of subsets of a set
(p.5). Be able to perform set operations on given sets. Be able represent sets in various ways,
including Venn Diagrams, words, and tables. (1.1)

1. (B) Let U = {0,1,2,3,4,5,6,7,8,9} be the universal set. Let A = {1,2,3,4,5}, B =
{2,4,6,8}, C = {1,3,5,7,9}. Which of the following statements are correct:

(a) A and B are disjoint. (d) U'=B
(b) A is a proper subset of B () BNC =0 EMPTY 6SET
(c) U=AUBUC (f) None of the above

2. (B)Let A = {z|x is an odd number between 4 and 10}. How many subsets of A are there?

(a) 0 (d) 6
(b) 2 (c) 8
(c) 4 (f) None of the Above

n: (5,7,Q)=3
7°-8



3. Which of the sets below corresponds to the shaded area of the given Venn Diagram?

(a) AnB (d) An(B'NC)
(b) (AuB)NC (e) B'nC
() (ANnBYNC (f) None of the Above

4. Let M be married people, let T" be people over 30, and let S be BYU students. Then
T'N (SN M) can be described as:

(a) The set of BYU students who are married and over 30.
(b) The set of all married people who go to BYU or who are over 30
(c) The set of married BYU students age 30 and younger.
(d) The set of all people who are 30 and under and are either married, or are a BYU student.
(e) The set of all people who are married and a BYU student, or who are 30 and under.
(f) None of the Above

5. (B) Let U = {0,1,2,3,4,5,6,7,8,9} be a universal set. Let A = {1,2,3,4,5}, B = {2,4,6,8},
C ={1,3,5,7,9}. Find (AUB)' NC.

(a) {1} (aue): {.,2,3,4,6,5,3}1 (d) {7}
(b) {1,3} (e) {7,9}
(c) {1,3,5,9} {—m} n ["5'517"1} (f) None of the Above

A.3 Given information about the sizes of certain sets, know how to find the sizes of other sets. In
particular, you should know how to use the union rule for sets (p.14) and be able to use Venn
Diagrams and/or tables to determine the sizes of sets. (1.2)

UnioN e At B - AnG = AUB



6. In classroom of 30 students, 15 students take notes in pencil, 20 students take notes in pen,
and 8 students take notes in pen and pencil. How many students students do not use a pen
or pencil to take notes?

(a) 2 "o Y (d) 8
(b) 3 a@’ (e) 13

(f) None of the Above

(a) 2 o (d) 8
(b) 3 ae. = (e) 13
(c) 5 (f) None of the Above

8. If n(A) = 28, n(B) = 34, n(C) = 25, n(ANB) = 14, n(BNC) = 15, n(ANC) = 11,
n(ANBNC) =29, find the number of elements in (AU B)' N C.

(a) 2 Pi,‘ (d) 8
8.
(b) 3 ' (e) 13
(c) 5 (f) None of the Above
9. Using the information of the table, find n((S U O) U M).
Undecided Major Pre-Management Other | Total
() o) () (5u0)-
Freshman(F) 20 15 5 40 S 0? %
Sophomore(S) 20 40 20 80 (6!10) = 104
Junior(J) 10 45 5 60 i
Senior (R) 4 10 6 20 (M) = 1o
Total 54 110 36 -22'? DoUBLE: 1645 + 0 =T0
(a) 90 (d) 144 o4
(b) 166 (e) 160 lo4 + o -T0 = 44
(c) 135 (f) None of the Above

A.4 Know the definition of probability and the terminology and notations associated with prob-
ability: experiment, trial, sample space, event, simple event, certain event, impossible event,

mutually exclusive, empirical probability. (1.3)
SIMPLE = ONL{ ONE PossiBLE auTCOME

A.5 Know the basic facts for probabilities (1.3/1.4): CERTAIN *  SAMPLE SPACE
WPossi1BLE : &
(i) For any event E, 0 < P(F) < 1.
(ii) If S is a sample space with n distinct outcomes s1, s, . . . 5, and for each outcome s;, the
probability of s; is p;, then p; + po + -+ -p, = 1. Or, in other words, if S is our sample
space, then P(S) = 1.



10. (B) An experiment has a possible sample space S = {51, 52,53, 84, 85 }. If P(s1) = 1 P(s;)=1

21 6
P(s3) = 1, and P(s4) = }, what can be said about P(ss)?
- | ) | |
W Pl =18 ek o dpok v s o
(b)P() '%40-4/2_ +b/z4+4/£4¢56=(
(c) P(ss) = é 2%4'551
(d) There is not enough information to determine P(ss).
)
)

(e) This is not a valid assignment of probabilities.
(f) None of the Above

11. (B) An experiment consists of choosing a letter and then choosing a single digit number.
What is the size of the sample space?

(a) 26 2b % 10 =20 (d) 260
‘ (b) 36 (e) 2610
‘ (c) 234 (f) None of the Above

12. (B) A box contains 4 red marbles, 3 blue marbles, and 1 white marble. The experiment is to
| draw one marble and flip a coin. If A is the event that a head is flipped, which of the events
below is mutually exclusive to A?

- (b) Flip a tail (e) Pick a white marble

(a) Flip a head < A (d) Pick a blue marble

(c) Pick a red marble A (f) None of the Above
A.6 Know when you can use the Basic Probability Principle and know how to use it (p.23). Be able
to compute probabilities using the basic probability principle, tables, tree diagrams, or other
methods. In particular, you should understand the terminology associated with a standard
deck of cards, which for us will be 52 cards in four suits as described on page 24. An ace is

NOT a face card. (1.3/1.4)

A.7 Know the Union Rule for Probability (p.29) and be able to use it. Know and be able to use
the complement rule (p.30). (1.4)

13. (B) If P(A) = 0.7, P(B) = 0.5, and P(AN B) = 0.4, find P(AU B).

(a) 0.2 (d) 0.7
(b) 0.3 (e) 0.8
(c) 0.5 (f) None of the Above



14. Using the information of the table, find P(J U M).

Undecided Major Pre-Management Other | Total
- (V) (M) (0)
Freshman(F) 20 15 5 40
Sophomore(S) 20 40 20 80
Junior(J) 10 45 5 60
Senior (R) 4 10 6 20
Total 54 110 36 200
JUM = J 2 M - JnM

() § c b0t 1O - 45 (@5

2 ) 3

(b) 5 . 45 (e) 3
(c) 3 € 1, s (f) None of the Above

8 200 8

15. Two fair, six sided dice are rolled. What is the probability that they show different numbers?

(a) % |- p(Same anber) (d) %g
5 5

((bi g o \%L ((2 : f

c) 2 None of the Above
i h e

16. There are three jars. The first is picked 1/2 of the time, the second is picked 1 /4 of the time,
and the third is picked 1/4 of the time. The first jar contains 1 white marble and 3 black
marbles. The second jar contains 2 white marbles and 2 black marbles. The third jar contains
3 white marbles and one black marble. If a jar is chosen, then a marble is chosen from that

-~ jar, what is the probability that a white marble is chosen? (,/4 \>( ./z ) . L 2
lﬁ, w 5 + 8 %
1 5 ATE L
@1, <u @ § OO
1 2 ! K v\/3
®) 3 2 5 & (4% %,
(c) 2 N o ? (f) None of the Above
4

w

3

\o

8
A.8 Given the probabilitgf of an event E, find the odds in favor of E. Given the odds in favor of
an event E, find the probability of E. (1.4)

17. (B) If the odds in favor of E are 3: 7, find P(E).

(a) 3 3
(b) —17- 247
(c) &

2 i =
e (8) 5

(f) None of the Above

A.9 Know the definition of conditional probability (p.41) and the product rule of probability
(p.43). Be able to use these to solve for P(E|F) or P(E N F) as required. (1.5)

A.10 Know the definition of independent events and the product rule for independent events (p-47).

(1.5)

WogpenvenT WE © PENE) = P(€) - P(F)



18. (B) Using the information of the table, find P(U|F).

Undecided Major Pre-Management Other Total
(V) (M) (O)

Freshman(F) 120 ] 15 5 140
Sophomore(S) 20 40 20 80
Junior(J) 10 45 5 60
Senior (R) 4 10 6 20
Total 54 110 36 200

(a) 3 P 20 1 (d) %

(b) 3 40 % (e) 2
(c) 3 (f) None of the Above

19. Use the given Venn Diagram to find P(A|B).

r(ale) .z
o8y

(a) 3 (d) 3
() i OF-
(c) & (f) None of the Above

90. In a certain community, 36 percent of families own a dog, and 22 percent of families that own
a dog also own a cat. In addition, 30 percent of families own a cat. What is the probability
that a randomly selected family owns both a dog and a cat?

(a) 06125 (a)12): 0T (d) .08125
(b) .0660 (e) .0847
(c) .0792 (f) None of the Above
AL C
3b D< {
¢
b4 ‘

v



21.

22

A1l

23.

24.

(B) A box contains 4 red marbles, 3 blue marbles, and 1 while marble. The experiment is to
draw one marble and flip a coin. If A is the event that a red marble is drawn, which of the

events below is independent from A?

(a) Flip a head (d) Pick a blue marble and flip a head
(b) Pick a blue marble (e) All of the above are independent from A
(c) Pick a white marble (f) None of the Above

Let A and B be independent events. If P(4) = 1 and P(B) = £, find P(ANB) and P(AUB).

(a) P(ANB) = &; P(AUB) =< (d) P(ANB)=Z; P(AUB) =L Af6:4-6* %%
(b) P(ANB)=%; P(AUB) = & (¢) P(ANB) = &; P(AUB) =2
(c) PLANB)=%; P(AuB)=2£ (f) None of the Above

Know Bayes’ Theorem (p. 56), including the special case for Bayes’ Theorem (p. 54). Know
how to use Bayes’ Theorem, including using tree diagrams and table information as necessary.
(1.6)

Suppose that 5 percent of men and .25 percent of women are colorblind. At a certain university,
40 percent of the students are female. Find the probability that a colorblind student at that

university is male. b _M__ i o
(a) g—g . M < (d) % (,c,)(.06>+(.4)(.wz6> " om 3
(b) % As %l (e) %
(c) % 225 o3 (f) None of the Above

A, ca’

A total of 46 percent of the voters in a certain city classify themselves as Independents,
whereas 30 percent classify themselves as Liberals, and 24 percent as Conservatives. In a
recent election, 30 percent of the Independents, 60 percent of the Liberals, and 50 percent of
the Conservatives voted. A voter is chosen at random. Given that this person voted in the
local election, what is the probability that he or she is an Independent?

(a) 3 (d) %
(b) % () &
(c) & (f) None of the Above
Y o OTY % o \orep
I % / x 50/ = ) ,'36 —;@—'— : Eﬂ_ ) —Zé_
204 3 G . 20 A43% 29" 13
2474 x 5o e o

422

GV
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25. The entirely fictionalized table below gives the proportion of U.S. adults in cach age group, as
well as the proportion of each group that eats peanuts. Find the probability that a randomly

Age

selected adult who does NOT eat peanuts is between 45 and 64.

Proportion  Proportion that Proportion  that
Of Population  Eats Peanuts Poes NOT ear Teamets

18-44
45-64
65-74
75 years and older

0.50 0.50 .50
0.35 0.60 .40
0.10 0.90 .\0
0.05 0.40 - bo

e
(=3
R
Bl Ble &I=

(d) 3 . (35X4)

23

() 517 ) (:28X:4) + (:50):80) +(-10)(:10) + (-08)(- °)
(f) None of the Above . .14 oM

M or 254 014 .03 0 .43

A.12 Know the multiplication principle and the terminology and notations associated with counting:
permutation, factorial, distinguishable permutation, combination. (2.1/2.2)

A.13 Know how to determine between a permutation and a combination. Be able to calculate per-
mutations, distinguishable permutations, and combinations and answer other basic counting

problems. (2.1/2.2)
26. (B) Find 6!

(a) 35 65432\ = 720
(b) 720
(c) 840

27. (B) Find C(7,4)

(a) 35 1 Y, O
(b) 720 rt (o)t 41 8
(c) 840

28. (B) Find P(n,n —1)

(a) 0 ‘
(b) 1 __..(.‘_—-—~
(c) n (n%')‘-

n

ol

(d) 1050
(e) 1260
(f) None of the Above

(d) 1050
(e) 1260
(f) None of the Above

(d) n—1
(e) n!
(f) None of the Above



29,
~
30.
31.
32.
~
A.14
33.
N

In how many ways can the letters of the word ‘propose’ be arranged?

(a) 35 ol 11 sk (d) 1050
(b) 720 Ziyizinpn 22 4 (e) 1260
(c) 840 (f) Nonme of the Above

Camille has 8 friends and Don has 6 friends. In how many ways can they invite six friends to
a party if Camille will invite four friends and Don will invite two?

(a) 144 3C4 X bCL :  |050 (d) 525
(b) 320 (e) 1050
(c) 336 (f) None of the Above

At a certain burger joint, you can get 5 types of burger (veggie, turkey, buffalo, lean beef,
juicy beef). Also, you can ask for any of six toppings on your hamburger. How many burger
choices are possible?

5<6Cb % ucs % 1.0.4 ¢ bC; + ucz_ fq.C, # wle

(a) 144 (d) 525
(b) 320 61 ¢ bv 15200 150kn (e) 1050
(c) 336 - 6(b4’> (f) None of the Above

320

Sheryl needs to staff a booth for the career fair. She has 8 employees who are willing to help
at the booth. If she needs one employee to be at the booth for each of three time spots, in
how many ways can she choose employees to staff the booth? Assume she will not use the
same employee twice.

(a) 144 6?3 = 83 (d) 525
(b) 320 (c) 1050
(c) 336 (f) None of the Above

Be able to use counting principles (combinations, permutations, multiplication principle) and
the rule for basic probabilities to determine probabilities. (2.3)

If you are dealt 4 cards from a standard deck, what is the probability that they are all the
same suit?

134 P(13,4)
(a) (2D (d) P(52,4)
(b) Gy (o) &
52, 52
(c) %z—% (f) None of the Above

I;z,CA— t \:A,CA . 1364 t n:z,C/f 4* .3(\4
62.C,4 5204



34.

36.

37.

38.

A (cheap) bike lock has 4 dials, each with six numbers. The ‘code’ for the lock consists of
four numbers, and numbers can be repeated in the code. If someone trying to open the lock
has time to try 24 codes, what is the probability they get the code and open the lock?

of TR L o 13343
(b) 2 ¢ et ) & f);

(¢) 35 (f) None of the Above

. A quiz consists of 3 multiple choice questions with 4 possible answers each. If a student

guesses the answer to each question, what is the probability that they get all the answers
correct?

(a) 3%1 __,.\_3’—-—-—"' (d) C(;,g)
(b) 3 4 () 5
(c) & (f) None of the Above

An ice cream shop offers 20 flavors of ice cream. If 5 friends walk in and each get a single
scoop of ice cream, what is the probability that at least two pick the same flavor?
(a) 1— 228 - p(some Closar) (d) B0
5! \
(B) L.— P(20,5) | (33—?%—5 (e) %
& s s (f) None of the Above

Ginny has 5 pairs of shoes (10 shoes total) in her closet. If she reaches in and grabs two shoes
at random, what is the probability that she gets a matching pair?

~~~
)
S
—
o
~—
= o=

5C| . _‘2 \

: . (e)
‘°C’ z 45 ‘—] (f) None of the Above

w

P

@

<
=] A
! = gl

~
0
S

A salesman has six prospects, including a person in Provo. If he randomly arranges his
schedule to visit four of the six prospects, find the probability that the customer from Provo
is NOT visited.

(a) 15 (d) 3
(b) 5 (e) 3
(c) ¢ (f) None of the Above

B oF omes NoT VISITED 2

3 -—

|
“ToTAL b 5




39.

I. 12 Vowes, Chocse Z differeat valnes

2. 4 suits, Choose Z saMes He 1* volwe

2, 4— Swmts, Choose 2. Gwts for Z”d Vot

4 44 corde ‘o Choose From thar are of differear volus

Find the probability of getting two pairs (two cards of one value, two cards of a different
value, and the remaining card of a third value) in a poker hand of 5 playing cards.

C(13,2)C(13,4) C(13,2)C(4,2)C(4,2
(a) 312 ( C(%z,fﬁ) (d) 44 ( é(sz,s) )
c(4,2 ;
(b) 125553, (e) 12EU3YPUS2)
(c) 48%2 (f) None of the Above

Extension problems: On each exam, roughly 20% of the points will come from what I call
extension problems. These are problems that you most likely have not seen before, and which
generally require a combination of techniques or a little ingenuity to solve.

40.

41.

42.

There are 7 men and 3 women in a room. Two of these 10 people are selected at random. If
both people are the same gender, then what is the probability that they are both women?

(2
(b)
©

An insurance company examines its pool of auto insurance customers and gathers the following
information:

e 2 2.1 @
o v 1l 208723 (g
(f) None of the Above

~Yl=

0Ol O+ =
sl=
S

(i) All customers insure at least one car.
(i) 70% of customers insure more than one car.
(iii) 20% of the customers insure a sports car.

(iv) Of those customers who insure more than one car, 15% insure a sports car.

Calculate the probability that a randomly selected driver insures exactly one car and that car
is not a sports car.

aors =z (TN18) ¢ 105

o
(a) 0.125 (d) 0.245
2§ Sport or imgucers  who inswst  more
(b) 0205 Han one tor = (.'203.("05); 095 (C) 031

(c) 024 2) Lsues who incive only e @7 ad (f) None of the Above
it s not o sports’ car: 2. 95 - (40§
A box has 2 red marbles and 3 blue marbles. Two players take turns drawing a marble from
the box, i.e. A draws a marble from the box, then B, etc. until a red marble is drawn. The
winner is the person who draws the red marble. What is the probability that A draws the
(first) red marble and wins the game?

1) Inswe wmone thon one cor, ond it s

(2) 5 (d)
DL 5 A () &
(c) & & 4 (f) None of the Above

%\ g . a 2\, Z/XEXQ s B ,(L 2 ;2.
] 5 BAN4N3 2 5 S
) &



0l.e, 02.e, 03.b, 04.c, 05.e, 06.b, 07.a, 08.d, 09.4, 10.8, 11.4,
12.b, 13.e, 14.4d, 15.e, 16.e, 17.d, 18.a, 19.e, 20.c, 21.a, 22.a,

- 23.b, 24.d, 25.a, 26.b, 27.a, 28.e, 29.e, 30.e, 31.b, 32.¢, 83.b;
34.e, 35.c, 36.a, 37.b, 38.e, 39.4, 40.c, 41.b, 42.c



