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Math 166 - Exam 1 Review

NOTE: For reviews of the other sections on Exam 1, refer to the first page of WIR #1 and #2.

Section 1.5 - Rules for Probability

Elementary Rules for Probability - For any event E in a sample space S, we have
Rule 1: 0<PE)<I
Rule 2: Pi5) =1
Rule3: P(0)=0

Union Rule for Probability - If £ and F are any two events of a sample space §, then
P(EUF)=P(E)+P(F)—P(ENF).

Union Rule for Mutually Exclusive Events - If £ and F are mutually exclusive events, then
P(EUF)=P(E)+ P(F).

If Ey, Es, ..., E, are mutually exclusive events, then P(E\UE,U---UE,) = P(E;) + P(Ep) +---+ P(E,).

Complement Rule for Probability - If E is an event of an experiment and E€ denotes the event that E does not
occur, then P(E€) =1—P(E) and P(E) =1 — P(E*).

Odds - Odds are another way of representing the probability of an event and are given as a ratio of the number of
times the event will occur to the number of times the event will not occur in the long run. Mathematically, the odds

in favor of an event E are define to be a ratio of P(E) to P(E€): odds in favor of E = ;)((EEC)). NOTE: We reduce
E
the ratio P((Ef-)) to lowest terms, g, and then we say that the odds in favor of E are atobora: b.

Obtaining Probability from Odds - If the odds in favor of an event E occurring are a to b, then the probability of
a

E occurring is P(E) = Y
a

Section 1.6 - Conditional Probability

Conditional Probability - the probability of an event occurring given that another event has already occurred.
We denote “the probability of the event A given that the event B has already occurred” by P(A|B).

Conditional Probability of an Event - If A and B are events in an experiment and P(B) # 0, then the conditional
P(ANB)

P(B)
Independent Events - Two events A and B are independent if the outcome of one does not affect the outcome of
the other.

probability that the event A will occur given that the event B has already occurred is P(A|B) =

If A and B are independent events, then P(A|B) = P(A) and P(B|A) = P(B).

Independent Events Theorem - Let A and B be two events with P(A) > 0 and P(B) > 0. Then A and B are
independent if and only if P(ANB) = P(A)P(B).

NOTE: To determine if two events are independent, you must compute the three probabilities P(A N B), P(A), and
P(B) separately, and then substitute these three numbers into the equation P(ANB) = P(A)P(B). If the equality
holds, then A and B are independent. If after substituting you find that P(A N B) # P(A)P(B), then A and B are
NOT independent (i.e., A and B are dependent and somehow affect each other).



Page 2

Math 166 Fall 2008 (& Heather Ramsey

e Independence of More Than Two Events - If E,E;, ..., E, are independent events, then

P(E\NE;N---NE,) =P(E1)P(Ey) - P(Ey,)

Section 1.7 - Bayes’ Theorem

o There is a huge formula in the book for Bayes’ Theorem, but you don’t have to memorize it! Just make sure you
know the conditional probability formula P(A|D) = (’?g‘? , and know how to use a tree diagram (or Venn diagram
in some cases) to find these probabilities.

1. Consider the propositions

p: Bob will have a hamburger for lunch.
q: Bob will have pizza for lunch.
r: Fred will have a hamburger for lunch.

(a) Write the proposition r A (p Y g) in words.

Fred will have @ walauv e Ko luneh awal Pob will i r g ve

e Wambur oy r 07 izt Fov Qun({/\ ( bout m+ Bl .
(b) Write the proposition (gV ~ p) Ar in words.

Bolo will hove ¢ L_Z::A. o dunch O ey il npt ]th akﬁm[okrg{’r foc (um:&

Ed)rfm wll nave a ke m buradr fov Lunsia
©) Write the proposition “Bob and Fred will both have a hdmburger for lunch, or Bob will have pizza for lunch,”

symbolically. @ /\ () ”

(d) Write the proposition “Bob will not have a hamburger or pizza for lunch, but Fred will have a hamburger for
lunch,” symbolically.

~pN ) Ax
2. Write a truth table for each of the following.

@ ~(~pVaq)V(pA~q)

P kg g CeVa) P A (vpa) V(PA~ 49D
E 1 F = F
T 2 T 23 T
T v 5= =
i g ¢ =

'T'?'T’I—J\—%fﬁ
=7 =3 ‘W—w@

F
:
T F
T
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(b) ~rA(gv~p)

T T AAAAA =

T T E F T e
v ¢ T T
F X ¥ g = F
F F % ~ = E
T ) T = T F
T F 1 £ ¢ T
S SR ¢ = T F
2 S ¢ 23 T T

Problems 3, 4, 6, and 8 are courtesy of Joe Kahlig.

3. True or False. U = {0,1,2,3,4,5,6,7,8,9} and A = {0,1,2,3,4,5}
T (F) 0eca T(E) n@A)=5 (DF n{3,4h=2

F oca T {1,3,5} €A T (E) n(0)=1
F {123}ca | (DFE 2¢e4 T 3 € A€
T

TE) 2ca T(F) {0}=0 0=0

4. A={a,b,c}
(a) List all subsets of A.

475 Z / 4] .
(b) List all of the proper subsets of A.

M pﬁ for aloovt LxUpt 2,k ]

(c) Give an example of two subsets of A that are disjoint. If this is not possible, then explain why.

Za?j and zbf Md{sjom{' Sinte Zc&ﬂﬂ,} :55

5. Shade the part of the Venn diagram that is represented by

@) (ACUB)N(CUA) [ \\LL

- 54,1,%; ¢ S

o al AW b & 05-%'1’&@@1
T el -+

C-a1 45 ——
A _ (ﬂrzj iﬁiCUA"l%@@\
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(b) (BUC)NAC

S-134 72 o -
C- l12;l—f,§?g oo ‘]%@é}l@
(Ererzec)?
A&’_@!

x'

6. U=1{0,1,2,3,4,5,6,7,8,9}, A= {1,3,5,7,9}, B={1,2,4,7,8}, and C = {2,4,6,8}. Compute the following.

(2) (ANB)UC

m\a:{m?} [(&A&)U(, = g 6 Ziq,ujﬁ}\

(b) A°NB

n%?o,i.%‘f‘j [{?mﬁ :g’,z,q, %} \

(c) AN(BUC)E
puC = z \21th 7,8, 0]

(wqc:ZO,Bﬁ,ﬁ} L AN (QJUC) £ ?35,‘1} \

7. Let U be the set of all A&M students. Let

A = {x € U|x owns an automobile}
D = {x € U|x lives in a dorm on campus}
F = {x € Ulxis a freshman}

(a) Describe the set (AN D) U F€ in words.
N et %aﬁ,ﬂ Aeml shrdonds whoo pokr 0O A gt e
gund Le \na b on Wmpus oy Who @l 1ok froghimen

(b) Use set notation (N, U, ©) to write the set of all A&M students who are freshmen living on campus in a dorm
but do not own an automobile.

ENADOA”
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8. In a survey of 300 high school seniors:

120 had not read Macheth but had read As You Like It or Romeo and Juliet.
(p) 61 had read As You Like It but not Romeo and Juliet.
15 had read Macbeth and As You Like It.
q) 14 had read As You Like It and Romeo and Juliet.
(%) 9 had read Macbeth and Romeo and Juliet.

Ca 5 had read Macbeth and Romeo and Juliet but not As You Like It.
(*) 40 had read only Macbeth.

Let M = Machketh, R = Romeo and Juliet, and A = As You Like It.

(a) Fill in a Venn diagram illustrating the above information.

|20 =510

(b) How many students read exactly one of these books?
4y b0 +50 = @

(c) How many students did not read Romeo and Juliet?

40 X1l £SD 4+ 1120 =[ 29\

(d) How many students read Macbeth or As You Like It and also read Romeo and Juliet?

S y10 =19

() Compute (MU (R°NA) = \\}+ G0 X HO X 4r4 =

. _

K Rl {’ RENA —bie 1

k- oab,de) \Eu VU (RAR) - boe Fla,c
m-c,\o\mﬂ

Page 5
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9. Find n(ANB) if n(A) =8, n(B) =9, and n(AUB) = 14.

NAUB)= n(A) AN (B) - (AND)
4 = % +9 -nlANBG)

10. A bag contains 3 pennies, a nickel, and two dimes. Two coins are selected at random from the bag and the monetary

value of the coins (in cents) is recorded. e - 2
n .
(a) What is the sample space of this experiment? Ed lo

wd 5
6:2(2, b 11 15, 2@} e

(b) Write the event E that the monetary value of the coins is less than 11 cents.
E=f40]

(c) Write the event F that the nickel is drawn.
Z
F=1b, 153
(d) Are the events E and F mutually exclusive? Support your answer.
Si e ENF = E Log ':/‘— ¢ y Eard Faw ok -ﬁ“M‘u.&f%f
N e

(e) Write the event  that the value of the coins is more than 25 cents.

611 = ¢

11. If p is a true statement and q is a false statement, find the truth value of each of the following statements:

(@ ~p¥~gq)
FXT M
T
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12. Let § = {a,b,c,d,e, f} be the sample space of an experiment with the following probability distribution:

W

Outcome | Ao

Probability

a b ,-""E ‘d e f 1
3 4 (71473 44 “uo

2 40 \40/\ 0 Ho 4 Ho

2
LI"%’B '%b o “2;64_ %0
Let A = {a,c,e}, B={c,d, f}, and C = {b,d} be events of the experiment and suppose P(B) = 0

(a) Fill in the missing probabilities in the probability distribution above.

(b) Isthis a uniform sample space? Why or why not?

No. Dwleomos pug v ot @@udl j «Méf(d.

(c) Find each of the following:

2 - _
i. P(A) = o ——
@) = P+ () +P(e) - 7o B s vy
SCE N
Yo T 4D T} 4D
ifi. P(B°)
=gy = | — 4 e 14
iv. P(ANB)
=45
At st
fef 2 j
v.P(AUB):%_i_?;O.,—% F o b o = %_g_

A= faced s

(d) Are the events A and C mutually exclusive? Why or why not?

ANC=1es +7 o mt wtbuwdlly engd o ot
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13. One card is drawn at random from a standard deck of 52 playing cards. What is the probability that the card is

@ acub? C-ent Juat e cavd 15 aMup
niey l 135, \
P(OY= S B EE)

(b) aface card?

F-opont Lot Hu cavd s a Sace card
\()(p),_ NE) 12.

6D S&

(c) aclub or a face card?

PCLLE) = U+ P(F) - Plant)
- B, i 3 _ |2
- s 53 53 T | B2

(d) neither a club nor a face card?

P(L"NF) = P uF)) = |- P uF)
= |- %

! 54 o=
14. Let E and F be two events of an experiment such that P(E) = 0.35, P(F! =04, and P(EUF) =0.62.

(a) Are E and F mutually exclusive events? pust find PUE O F) ‘
PEVF) = P(E) +P(F) -PLENF)

_ | awee P(ENFEYS0, i+ 19 mssible
még;/b, E).(%S"%{;D)H - RERFD foc Jose. oo e nts, 4p pcour o+
o HEA Hesame . TRetefpe € and
(b) Find P(EUF®). F o hex Il -
O(EVES)- PLENFF) e

= - ENF) = | 015 =[D&T)

(c) Find P(ENF®).

() Find PEUF)= () Ky 0. 2204 D19

T-Ybe

025-0.1%

-).22-010%-0.27
EUFC—abt I<paz -
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15. A survey was conducted in which 1,000 students at Random University were asked how many hours they are
currently taking. The results are given in the table below. Use the table to answer the following questions about a

randomly selected student who participated in this survey.

& C D
- Hreshman Classification | 9 or less | 10 to 13 | 14 to 17 | 18 or more | Total
: — Freshman 10 130 140 5 285
~ ZDPNIVLOY 2

m, >4 PRMOAIS Sophomore | 15 9 55 20 180

J T dun v s Junior 25 | 105 80 35 245
N = Stnios Senior 50 110 | 85 45 290

Total 100 435 360 105 1000

(a) What is the probability that the student is a freshman{i‘f‘_the or she is registered for 18 or more hours?

iheor o
P(FID)=

& Wﬁh‘m“\ Jfﬁ]f'{f!"d '3( {{u‘ BYE NFUNS.

Y‘i "'.! ? n, L{ ' fji::'lffi:( »Ij__‘- f r::{ Q¢ ¢ oA cs

(b) What is the probability that a Qorhs registered for 14-17 hours‘?

5 e FniCs regiskred Lov M~ hvs
PleIN)- 55

Senior 5

(c) What is the probability that the student is a junior given that he or she is registered for 13 hours or less?

/ju WIS v e r,f_t..&_(‘;ti.'?{ %&«mfie "3-@;& cR

P(j‘ AUE}): --—aﬁ;—lS_‘\’_'_QSb § 1%0

Wy4rs T |
N vedugod

<a W_@\ 4 e&:a 0

16. A student has two exams in one day. The probability that he passes the first exam is 0.9, and the probability that
he passes the second exam is 0.85. If the probability that the student passes at least one of the two exams is 0.97,

€ areg these)two events&dipendcnt? Bt - pasps 15 arntpm g - - P4 6¢e§ 51"‘ AL
T(z 4t

PAng) = =PI
075 < (0D0) P(huB)=0.97

08 20065 A= PV HOLBY -PLA NB)
¢ < 047 =044 0.35 - QAN

D’s (‘d_ At ‘it n
¢ _.__..mj 01% ~?(An®)
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17. Let A, B, and C be three independent events of an experiment with P(4) = 0.4, P(B) = 0.75, and P(C) = 0.3.
Calculate each of the following.

@ PANB) = (D PIBYY  [since f\dﬂp@ wode nt)
(0D 1=v.75)

= 10,
- %

(b) P(ACUC)
AV = PLAY 4 PO - Pracc)
= (\.-[)‘4) + 0%~ (I'OH)(D.%) = 0T

(c) P(BIC)

8- 1) |53 )
()mu ;_.{xéi,eg,j L,,_-_ )

18. The personnel manager at a certain company claims that she approves qualified applicants for a certain job 85% of
the time; she rejects an unqualified person 80% of the time. If 70% of all applicants for this job are qualified, find
each of the fO[lOWing. (pe. 380 of Finite Mathematics by Lial, G 11, and Ritchey)

(a) Draw a tree diagram (with probabilities and notation on all branches) representing the above information.

\ L t
AQ gl mdaﬁg can o \&:0‘5 A
aWMMd = ' A

ap'pmrt

ﬁ’%ﬁ

(b) What is the probability that an applicant is approved? .
eny= (0035 + (02000 =|() 155

(c) What is the probability that an applicant is approved for the jobf 11:)16 or she is unqualified?

Qv
M) =02 (o wer)

(d) What is the probability that an applicant is unqualified! 1f he or she is approved for the job?

@L A> (@ /]A) o

(o.’b)(fl?ff _ AL . o 04l
DH‘L)J - lﬂj\ -

Crcom ()
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19. A Tth grade class was selected and the following information was collected about the 30 students.

4 students have only glasses. U
12 students have only braces. ﬂ@
6 students have glasses and braces.

Determine whether the event that the student has glasses and the event that the student has braces are independent.

Justify your answer, Corer “%fﬁ dont hos ?(_L‘) PG
H- - w  lvaces
Teat 5 -
P(Gr\tb) 06 )02 =5V (& > and B an md;(fxmlﬂm(
e’ )
30 20 60
20. The odds that it will not snow in College Station next winter are 17 to 2. What is the probability that it will snow
in College Station next winter? 3 odds |1 to & wmians
\ 2 | £ 17 rimts it willnos
) ' = B - I~ IO a Y
l’)(wln ‘-)Y‘Lﬁ"w) = 1+2 }ﬁ \ ‘3?“' fov ¢ ij 3 imnes
. '\_____-——-“" - IR ){ .J .'; 7 g £ J

21. An experiment is as follows: One marble is drawn from a bag containing 3 red, 7 blue, and 1 green marble. The
color of the marble selected is observed. If the marble is red, then a fair coin is flipped and the side landing up is
observed. If the marble is green, then a second marble is drawn from the bag and the color is observed.

(a) What is the sample space for this experiment? P\—- ced AL lole
i - Wue M lole

p\ < g, Cb 10 2.4 AN ole
"r' ;

/

3 2 (W), (RT), B, (6,R) i, %E

P(qu’\\"& and W&M) = Plgen*)Plblus -?a"‘liﬁfaen!iﬁf)

(D(F) = T;)

(c) Write the event that a blue marble was seiected during the exp
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22. A bag contains 5 pennies, 3 nickels, and 7 dimes. A purse contains 4 nickels and 6 dimes. A coin is drawn from
the bag and transferred to the purse, but if a nickel is selected from the bag, then all 3 of the nickels that were in
the bag are transferred to the purse. A coin is then drawn from the purse. The type of coin drawn from each of the
bag and purse is recorded. What is the probability that P / e b b2 9

) — Py
(a) the transferred coin was a dime if a nickel was selected from the purse? N,- Aic !uf 0" i

st O dist 0
A ‘ i

QLT o= p . L 4N Ny - plektt o
o, N ey, e (LD D - dit .

" 3 W)= ¥ T n . /
j‘/&,‘_ﬂ&)ii[\)‘ Y&Nl 7w a; P(BH IN’}) - plD;ﬂ“’L)
Ao Ny T = 4N+ 3N | N2

o & D, ) LD | .

: y | axfd
[/D}%’D hh\ =R N.?- 9 PuNSL | - ( 1‘5)(,1 ) "
/s | e |

kY
y Z

&GN Ge)() W)
T — %—__. i w 4251
(b) both coins are pennies? s = | gss] *0

142
P00 (1) = 25

(c) the coin drawn from the bag was a nickel or the coin drawn from the purse was a dime?

L R A —
5 (R s ] (%) 12

(d) the coin drawn from the purse is a penny lf/ the coin drawn from the bag was a nickel?

A

P( P,)__ ’ N‘) 2 O (i{u (¢ ard No pennes in Hue {'}1{ /7(_)

\

23. Two cards are drawn at random from a standard deck of 52 playing cards. What are the odds that the second card
drawn is a king given that the first card drawn was a queen?

rrob&br’wﬂ = B

o4 1 .
-4 i

5
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24. Three marbles are drawn one at a time without replacement from a bag containing 11 red and 9 blue marbles.

(a) Draw a tree diagram with probabilities on all branches for this experiment. KE = ved ma rlole sy Lﬂ"c

%R, by = b wiacle ap ot
N =123
) - A s
\ a t/‘“:/ @
’ao / %h\\g J_,_,._L%"""‘"/ . 7,
J o x;j“‘“‘% >,

(b) What is the probability that the third marble selected is blue? —ELO

(BN + (5)(E) (%) + (B) (5 )(E) +E)E) (=

(c) What is the probability that the third marble selected is blue if it is known that at least one of the first two
marbles selected was red?

N Pz Naxtwast-ora ced 0 135 Qd J)
L ; R dvaws ) — -———-—»———--—.-'_.'.‘_.-,__,_._'.__-———-_—.{_—._-—--w-—-—-m\
P85 | atLoast o ved in 1% ] ) Alak Loist 58 tad 1h IE ddrast)

B0 T D T Y E)
(%)%) + Go)i) + (%:)(%)

= 14543‘30

25. A building on campus has three vending machmgg/t?v%. Coke l%nes and a snack machine. Based on the model
of the machines, the first Coke machine has a 12% chance of breaking down in a particular week, and the second
Coke machine has a 4% chance of breaking down in a particular week. The snack machine has a 10% chance of
breaking down in a particular week. Assuming independence, find the probability that exactly one machine breaks

down 0 gk Mgt WV ole Machine preaks dovn.
Q?/ B W e W (;U’\d & i i

Wﬂ“‘”'ﬂ\wﬂ-wmﬁ = PRAACE AN+ PEEN, ANS) +ARENCEAN)
(! . T (U.\Q\(‘*O.U{J(E-DJ} + (1—0.\15(0,04)(],0};) 4 (1-0‘\1)(1—0.04-)(0.
0N na ‘-‘z'i].-;a\.(‘ '
oty are indopendont - M\\%L\ ) ;i,;




