Final Exam Review

General Information

The exam will take place on Friday, August 16 at 10:00 am in Anstett 193 {in the usual classroom
at the usual time). You will be permitted to use a calculator, but you will not be permitted to
use any devices with internet access. You must bring your own calculator if you wish to use one.
You will be permitted to use a 3 x 5 notecard with whatever notes you want on it. In addition
to using this review guide, you should study the cxample problems we've done in class, quick hit
problems, homework problems, and lecture guide problems. You should be prepared to answer
questions about...

Vocabulary
e Chapter 1

— Section 1: syllogism, premise, conclusion, deductive, inductive, (in)valid

— Section 2: statement, simple statement, logical connective, compound statement, nega-
tion, conjunction, disjunction, conditional, antecedent, consequent

= Section 3: truth value, logical equivalence, De Morgan’s Laws
= Section 4: inverse, converse, contrapositive, bicouditional
— Section 5: -
¢ Chapter 2
~ Section 1: set, element, member, empty set, cardinality, (proper) subset, intersection,
mutually exclusive, union, complement
— Section 2: De Morgan’s laws
— Section 3: Fundamental Principle of Counting, factorial
— Section 4: permutations, combinations, distinguishable permutations
e Chapter 3
~ Section 2: experiment, outcome, sample space, event, probability, impossible event,
certain event, odds, relative frequency, law of large numbers
— Seetion 3: mutually exclusive
— Section 4: -
~ Section 5: expected value
— Section 6: conditional probability

— Section 7: (in)dependent

Topics
o Formal Logic
= Inductive and deductive argunents

— Valid and invalid arguments

* Venn Diagrams
* Truth tables
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— Logical connectives
— Translation (both dircctions)
~ Logical equivalence

— Variations of the conditional
s Scts

—~ Notation

— Membership

— Cardinality

— Set operations/relations
Subsets

* Intersections

*

* Unions
+ Complements
— Union/Intersection Rule for counting
— Complement Rule for counting
— Venn Diagrams
~ De Morgan's Laws

¢ Combinatorics

— The Fundamental Principle of Counting
— Counting techniques

* With or without replacement?
* Does order matter?

* Permutations

+ Combinations

— Distinguishable Perinutations
e Probability

-~ Sample spaccs

~ Events

— Probabilities

- Odds

— Law of Large Numbers

— Union/Intersection Rule for probability
— Complement Rule for probability
— Product Rule for probability

— Mutually exclusive events

— Conditional probability

— Independent cvents

— Expected Value
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Practice Problems
Logic

1. Write the following statements in symbolic form. Be sure to define clearly each letter you
use.

(a) “Cold weather is necessary for snow.”
c: b _
4 /,é A W
s — C
(b) “Sunny weather is sufficient for it to not rain”
s 1
rd 4 TG~
s =0
2. Consider the statements:
p It is hamid.
¢: It is warm.

It is summer.
s:  The sun is shining.

3

(a) Translate the following symbolic statements into natural language sentences:
(rAp)AlgV(~s))

JZ;Z;MW w‘awa‘w/ﬂzw

warmm , o ﬁm,ﬁm%

ii. 7= (gA(~p))
V[(//é A4 A, . A b4 TWtm ond
Ut Murig

(b) Translate the following natural langnage statements into symbolic statements:

i. “It’s either not warm or it's humid if it’s not summer.”

(~) > ((~4) vp)

“It is not the case that it is summer, the sun is shining, and it is cool.”

A(ﬁ:r‘) A (s /\Q"‘()) we fne

-

= an /A T NITIA AN
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3. Construct a truth table for the symbolic statement (p A ¢) A ((~ p) V (~ ¢)). Is the statement
a tautology, a contradiction, or neither?

7] ( ("'f’)v(“'i]) ~q) A (‘("'r)ﬂ(“e‘)),
a =
T -

9 JPArg |~p |
T r |F
’F’ F ’T.'_
T F T
= F |7

N~ 31t

———

T F
T F

L

AR EREYL

4. Use De Morgan's Laws to write a sentence that represents the negation of the following
statement: “I either practice or I make mistakes.”

Wislike,

5. Construct a Venn diagram to determine the validity of the following argument.

1. Some snakes are venomous.

2. All snakes are reptiles.

.. Some reptiles are venomous.

e >
W
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6. For the following argument: define the necessary symbols, rewrite the argument in symbolic
form, and then use a truth table or the tree method to determine whether or 1ot the argument
is valid.

1. Having syrup or jam is necessary for eating pancakes.
2. I don’t have syrup.

.. T am not eating pancakes.

© ® ..
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1. Consider the universe, U = {1,2,3,4,5,6,7}. Give an example of sets 4 and B with the

listed properties, or state that such sets do not exist and explain why.

(a) ANB=o

:if,'l}
Bz {37

Bfll}

(c) 1eANB,2€A,and2¢ ANB
A = f‘l ‘2}
g={lf

(d) AnB={2,3,5}and AU B = {934}

sl o
Zi;/lm ANB Mﬁ W@%’JAUG
Out Wy 4, ngt T c’mmﬂ(/yfm

(e) n(A) =3, n(B) =2, n(AUB)

WM
MMW 3%W£&M2M

,m: AUB b @z‘w 36225 shmenti

n(AUB) =3, n(A) =3, and n(B) =

DI
f!,l}
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2. Qiven a universe, U, along with sets A and B, suppose that n(U) = 75, n{(A) = 33, n(B) = 23,
and n{A U B) = 45. Find n(AnN B).

nfﬁUG)znOﬂ *ﬂ(ﬁ)"n(ﬁﬂﬁj
g = 33 - 23 -~ n(AﬂB)
59 —n(AND)

al“[lﬂu, h(A’nB): IS

3. For the following problems, use the sets U = {O,L,I,V,E,§}, A = {L,O,V,E}, and B =
(L,I,V,E}.

(!

(a) Find AN B.

ang=1L,V, EF

4. In a survey about crepe preferences, 70 people like sweet crepes, 50 like savory crepes, and
10 people liked neither. If 100 people were surveyed. how many people liked both sweet and

savory crepes? | ] _ [ ¥ { y % W W?
4= Fx | + Gtus sovrrey Cepl)S
n(WUA)= n(W)ralA)=a(wNA)
40 = 70 +S5a —n(vah)
s (20 —n(WUnA)

Hmee, 30 ppnls fhe. Dodlh st omd gomeey Cpta,
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5. At a language conference, 24 of the attendees are fuent in Portuguese, 26 are fluent in
Mandarin, and 15 are fluent in Russian. It turns out that 9 of the attendces are fluent in
all 3 languages, 23 are fluent in none of the three {Portuguese, Mandarin, or Russian), 10
people are fluent in both Portuguese and Russian, 6 people are fluent in both Portuguese and
Mandarin but not Russian, and 5 are fuent in Russian but not Portuguese or Mandarin.

(a) Draw a Venn diagram illustrating the languages spoken by the conference attendees.

P2 x| < gpenhs Dlgun
l; K:ZAIXWMZ

13

£

\

(b) What percentage of the attendees were fluent in all three (Portuguese, Mandarin, and
Russian)?

4~
S 1 T 63 A4
Trlr€rgry S43

Urid (1% A lndlier spbecall 3 Languse,

(c) What percentage of the attendecs were fluent in Mandarin but not Portuguese or Rus-
sian?

MNP

e ——

3

Ul (77 agmw il
WW”M%
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6. In the Venn diagram below, shade the set A’'N{BUC):




Final Exam Review

Combinatorics

1. Find the number of distinct arrangements of the letters in the word BANANAS.
7 Lol —
3 As - W — ‘Y20 % Wwf
o]
2 /s co War?&n&mé‘

2. Find the number of distinct arrangements of the letters in the word AﬁRANGEl\IENT.

| bilom

2 As (! :
N — = 2,494 goo g@@,f
,Z'/ﬁ: 1"2"2"2'} W

2 Es

3. A secure online banking site requires a password consisting of 6 digits or letters followed by
one of the four symbols *, §, I. or %. How many possible passwords of this form are there?

W"*"‘ oot pusiors

4. A group of 6 men and 7 wowmen must form a 4-person committee. How many committees
consist of 2 or more men? C

W“’iﬂlmr‘cz." . 7315
-@ M\ 3 %;66‘5 -_’C' ’/l’(:
. 'i; -—5[ Yy M - 56‘1 ,760 = (s

"”"’7’"}@, A 2w M men 1 3]s, (T +157 = G754

10

I

i1
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5. You are deciding what you want to cat tomorrow. For breakfast, you can have a bagel, cereal,
or a muffin. For lunch, you can have a sandwich or a salad. For dinner, you can have tacos,
meatloaf, spaghetti, chicken nuggets, or pulled pork.

(a) How many different meal combinations can you have?

3 2§ = 30 difppent ey

5L p

(b) How many different meal combinations can you have where you eat a bagel for breakfast
and a salad for hanch?

o |
‘
b
i

(c) How many different meal combinations can you have where you eat either a bagel or a
muffin for breakfast?

22 5 = 0l 7,

B L D

(d) How many different meal combinations can you have where you eat either a bagel for
breakfast or chicken nuggets for dinner?

bogl . | 2 5 = (O

magels: 32 L =6

both o 121t -2
%wqogmmwam o brgel

bt brecstfert o W%ﬂaﬁ’m (0:6-2 - 1Y




Final Exam Review

6. You decide that you want to complete the final exam for this course one page at a time, in a
random order. Suppose that the final exam has 8 pages.

(a) In how many different ways can you complete the exam?

€ 3 6 5 43 x|
pt s Hgd - . - . -

v?’wzaa{mﬂmﬁ@/m%«—
o # P, = F! uvap

(b) In how many different ways can you complete 5 pages of the exam?

B 7 6 5 4 = 6720 wmy

7E4

ﬁ gP(:g72,o ,_,-.,.24_

(c) In how many different ways can you complete the exam if you want to do the first page
last?

I =771
_'17‘é 5 H 3 2 7(../:?4

(d) In how many different ways can you complete the exam if you want to do the first page
last or the second page third?

o S S L3 2 L L=

" gt - 7 (e ()
2 Wt A7 LT 3 2 L =7

" w2 M‘lﬂdﬁzjf: 71+ 71 -6l = 93¢0 way
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7. You are dealt a 5-card hand from a standard deck of cards (count an ace as high).
(a) How many hands have exactly 4 cards below a 7 and exactly 1 card above a 107
7 > 1o

(b) How many hands have exactly two hearts or no queens?

H= {X IXMCW‘”#M@QMJ
Qiix [xaqMUtﬂ%W7
n(1) = 854 »G 712892

H(Q) =‘(ng < ,7’230#’

= b G =4
n(dng) = " %6 3 Ly O
) bkl mot gy el

freen Guter
n(HUQ)= NAg9r (712309 —H7(290 - [G5350€

(c) How many hands have exactly two hearts and exactly two queens?

Q&/:QW,ZWW,WW{M _
___I___ (2 C. ZC, 26 Cz_ = E=FeEy) 22650
Qo %M m ot htaeh;,

"

Nt guatomy
Car 2: 2 Aetanh, 2%,7!»*%4%
H.cl -5Cl C, = 7‘1?

26
Jlctery Nt Attt

LAT . 22600+ 7124 =H[9?908’ M/
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Probability
1. A single six-sided die is rolled. Find the probability of rolling a number that is both even and
odd.

%WMWJ%W%@N)

2. A pair of six-sided dice are rolled. Find the probability that the sum is equal to 5 or 9.

e fLL4), (2,3), (32, (4,0), (38), (4.5), (54) (9]

P(E\ = ’?’3@:

3. On a marketing exam, a student randomly guesses the answers to 6 multiple choice problems,
each with 5 possible answers (a) through (e). What is the probability that the student gets

at least one of the answers incorrect? {

o ol ey S

14
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4. A survey of a group of students’ viewing habits over the last year revealed the following
information:
o 28% of those surveyed watched basketball
e 29% of those surveyed watched football
® 19% of those surveyed watched gymnastics
e 14% of those surveyed watched basketball and football
e 12% of those surveyed watched football and gymnastics

e 10% of those surveyed watched basketball and gymnastics

8% of those surveyed watched all three sports.

Find the probability that a person surveyed watched none of these three sports.
3’ix'xﬂWW} F:Tx’x M&’(;(;{WM]

[<12-.06-.02-.08- If - 0 - o5

5. Two six-sided dice are rolled. What is the probability of rolling two distinct numbers?
D = Z(th) ’ X:JI

n(n)=6
n(D') z ?6~6 - Jo

1t

I’)(B'ﬂé'n F')

"

4]

i?(D')z 3¢

w

l

15
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6. A friend asks you to play a game in which a single d6 is rolled. If the number rolled is odd,
you win twice the number in dollars (e.g. if the roll is a 3 you win $6). If the number rolled

is even, you lose §5. Calculate the expected value of playing the game. Is the game worth
playing?

owlime || | 3|5 | aren EV=(ZJ(?)+(’/:)(H
pt 4| w]u|h ) LA
tw,,ét 2 6 l lo’ -5 B = .5
;Eﬂfg?u¢,é o2k

7. Suppose that for some event E, o(E) = 7:1000. Find ])(W

n(E)= 7; I\(E'):IOO()’ n({):[oo?

o0 ©

P(E’)-‘- loo 7

Calculate the expected value of buying a $2 lottery ticket for a 5/36 lottery if the first prize
(i.e. guessing all 5 winning numbers) is worth $500,000 and the second prize (i.e. guessing 4
of the 5 winning numbers) is worth $1 000. Based on this calculation, is it worth buying the

ticket? F h;
I
- — = ’0000027
?(F)- C, .
L .
P(T) = 7 "C"; =~ ooy
3¢ &

PIF'AT) = |—p(D-plF) = 9916

V= (c)oooo_)7)(§ooooo) ( oooqj) looo (‘i‘f‘i( (o)
= -2y
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9. A University of Oregon commuter survey asked students and faculty/staff about their primary
mode of transportation to and from campus. The results are recorded in the following table:

Live on campus | Walk | Bike | Bus | Car | Other
Students 205 169 | 167 | 129 | 127 11 Fog
Faculty/Staff 0 29 94 | 36 | 231 12 Yo 2
1y o

(a) What is the probablllté that a person surveyed prlmanl) rides their bike? ‘

B=Fxl «

7 7 I
P(ﬁ)t -—-—-—n(ﬁ) = _._[—6 SRR {210 LT

n(s) (210

(b) What is the probability that a person is a student, given that they live on campus?

T {x [ x < GW}
(me%W?

— _ (Tnc) _ 205 _
P(’ ,C) - nn(c-) T a0 T /

(c) Arc the events “a person % a btudeut and “a person wal\.s to campus” independent or
dependent? L/ - X W 7
- 9
P(T V)= "(M“’): C =~ g5
n(v) [9€
( ’ ) n(s) 210

T wmd U oy W
(d) What is the probability that a pefSon bikes or rides the bus to campus given that they

are a student?

R= Tx | x ddls He bar o CamparS

(sue ) - 2L0man), oo o

16
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10. A calculator manufacturer gets components from two suppliers, 27% of the components come
from a local supplier and the rest come from overseas. Of the components from overseas,
1.79% are defective, while only 1.22% of the components from the local supplier are defective.

(a) Find the probability that a component is from the local supplier and is defective.

.olﬂa Lffx,xhpﬁ,ﬂk&u/%j
_Q_,Méww D:le,u;c&#omf

‘73 ,ol7 W

WM@JJ P(L/‘D):(.Qj)(.()ll?)
7 T .00329y

(b) Find the probability that a randomly chosen component is defective.

p(m'—(-27)(-0’22) $ (.73)(.0!75)
= 0636

{c) Are the events “a component is from overseas™ and “a component is defective” indepen-
dent? Justify your answer with the appropriate caleulations.

o(L7) = .73
, _ p(L'nD)_ (.73)(.074)
p(-" 1) O — = 759

,01636!

L’MDWWW

17
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