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Math 166 - Final Exam Review

The following review covers Sections 2.1-2.7, 3.1-3.3, 5.1-5.3, A.1, A.2, 6.1-6.4, 7.1-7.6, 8.1-8.6, 9.1, 9.2, and 9.4 and
contains about 1 problem (or 1 part of a problem) per section. Since many sections contain multiple topics that can be
addressed in separate problems, this review should not be used as your sole source of practice problems as you study for
the final exam. You should also review all examples demonstrated in lecture, the suggested homework problems from
your textbook, the problems from the online homeworks, and problems from previous week-in-reviews.

1. Acme, Inc. has two best-selling products, Product A and Product B. Making one unit of Product A requires 40
grams of material and 5 minutes of labor, and making one unit of Product B requires 20 grams of material and 15
minutes of labor. Acme, Inc. has a total of 3,600 grams of material available and has enough employees to work a
combined total of 25 hours. Since manufacturing these two products produces a lot of radioactive waste, the local
government has mandated that Acme’s combined production of these two products cannot exceed 120 units.

(a) If the profit per unit for Product A is $1.00, and the profit per unit for Product B is $1.20, how many of each

type of product should be produced in order to maximize roﬁt‘?
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(b) If the profit per unit'for Product A is $2.00, and the profit per unit for Product B is $2.00, how many of each
type of product should be produced in order to maximize profit?
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2. An insurance company classifies drivers as low-risk if they are accident-free for 1 year. Past records indicate that
98% of the drivers in the low-risk category one year will remain in that category the next year, and 78% of the
drivers who are not in the low-risk category one year will move to the low-risk category the next year. (g, 598 of Fine

ics for Busi E ics, Life Sciences, and Social Sciences by Bamett, Ziegler, and Byleen)

(@) If 90% of the drivers in the community are in the low-risk category this year, what is the probability that a
driver chosen at random from the community will be in the low-risk category two years from now?
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(b) If this trend contlnues, what percent of the drivers in the community will be in the low-risk category in the
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3. A survey of some college students was conducted to see whic

wIW be VA thae Tow - risk caAcopor

I?of the following three movies they had seen: The

Matrix, X-Men, and Spiderman. It was found that Qo= A=lb~3 —10-1=H
(ordevro £ use) — g =
U) 3 students had seen X-Men and Spiderman but not The Matrix. u
() 26 students had seen The Matrix or X-Men.
() 6 students had seen exactly 2 of the 3 movies.
[1) 22 students had seen X-Men or Spiderman. ]
(8) 10 students had seen neither X-Men nor The Matrix.
(1) 6 students had seen all three movies.
(5) 19 students had seen The Matrix.
(®) 8 students had seen The Matrix and X-Men. - L{‘
(a) How many students were surveyed? s raa] (‘X
D+ artdyivlo+3 +le+l—l»= - \ \
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(b) How many students surveyed had seen X-Men and Spiderman? 22~ 1-lo-3 ~1-4 1

b+2 :

(c) How many students surveyed had seen exactly one of these three movies?

o+ +6 = (o)

(d) What is the probability that a randomly selected student from this survey had seen none of the three movies?

g

3L
(e) What is the probability that a randomly selected student from this survey had seen The Matrix or Spiderman
but not both?
\
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4. Amelia wants to save enough money so that she will have $3,000 to spend on a trip to Europe that she is planning
to take in 5 years. If she opens an account paying 6% interest compounded monthly with $400 and makes monthly
deposits for 5 years, what is the size of the monthly payment that will reach her goal?

N=S*|2 pNT= 7 —> =

emT= $ 55,27
Izl FV= 3000
pV=—HO00  g/y-CiN= 12

5. In an experiment, several people are randomly surveyed to find out if they consider themselves to be a Republican,
Democrat, or Independent. Each person’s response, along with his or her sex, is recorded.

M- Male D - Democrat
(a) Write an appropriate sample space for this experiment. F- Female T- Wﬁai’ b

S = JMAR, (MDLM T, (F,R),(FD), (F, 1) K- Repwhtican
(b) Write the event that the person surveyed is female.
E< J (RO, (FO),IFE)§
(c) Write the event that the person surveyed considers himself or herself to be an Independent.
F= e ETf
(d) Are the events found in (b) and (¢) mutually exclusive?
\\/\mu\o DL UAGIVE WRANS iy OWwtLOWAES 1w Lovat ON.

finee B ond B Aovt M owtcome (F)T) b tommding &,
ENF= 2(F1)]) EoandF avre NOTmutually exclusyve,

6. Consider the propositions

p: Some of the presents are wrapped.
g: All of the guests have arrived.
r: The food is not ready.

(a) Write symbolically the statement, “All of the guests have arrived, but the food is not ready and none of the

presents are wrapped.”
% /\ A A~ P

(b) Write symbolically the statement, “Either the food is ready or all of the guests have arrived, but not both.”

~ V g ¥
= % o_,xcf,u_e'\ve-ﬁ
Alsiuntetion
(c) Write the statement (~ gV r) A p in English. )

Not all 0§ Pntquests Wave arrived o7 e food s nok rmdﬂ)

bux Some of the ()fe seats are. Wy ‘0»-(:’(2{5.9{"
(d) Write the statement ~ (rV p) in English.
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7. The Capital Two credit card company has found that 23% of its cardholders are late in making their monthly
payments. Using the normal approximation to the binomial distribution, find the probability that among 1,500
randomly selected cardholders, at least 340 but fewer than 350 are late in making their payment in a particular
month. K= ¥ oS caxd hotdery Mt are late jn wumg Mal ity PO e it

P340 £ X < 350) % pormaled$ (339.5 349, 5, 345, Jawsos )=, 3o)
) P—,V\{)= 500 % .33 = 345

G- \}T\‘S% T 1500 %23 ¥ (1~.2%)

2394 240 34 3dq 350 35 = m‘

8. An economy consists of two industries: manufacturing and transportation. The production of one unit of manufac-
turing goods requires the consumption of 0.3 units of manufacturing goods and 0.2 units of transportation goods.
The production of one unit of transportation goods requires the consumption of 0.5 units of manufacturing goods
and 0.4 units of transportation goods.  \} yvi = W\&ent u o trari " 'AG‘){(S _)6_

t> bveons povieion ool s
(a) How many units of transportation goods are consumed in the production of 2,500 units of manufacturing

X
goods? Yg“* (W“”b
) B s ._v-"\“‘.,’. oy ;‘Y;‘_ N A
{P“Wk_iobbic?mﬁ‘ /:,‘ 2 w\ . 3 N ‘; TQ {)&)r‘k()d‘«*?’ g‘bo‘) LAY T n)g ')
PARRT VK 52 -
e 2 Y (2)(2500)= 500 units of ¢

oxXe conswumed.

(b) How many units of manufacturing goods are required to produce 500 units of each of the two types of goods
in this economy?

.3 (S00) + ,5(500) = Ff;o uwits of vi\)

(c) What is the total production required to meet an external demand of 3,500 units of manufacturing goods and

6,300 units of transportation goods? | o . ¥, toka) ¥ ofunits dF ™
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(d) How many units of each type of good are consumed internally in meeting the demand given in part (c)?
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9. Fred, Bob, and Sue are al aliens with extre_rr\'?el.y long life expectancies. Bob and Sue’s combined age in years is
only half that of Fred’s, and Bob has been alive for three times as ‘many years as Suel If the three friends’ combined
ages total 504 years, how old is each alien? T
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let x= Fred'saaae_ I Weor's, W+2 = %:X /‘2‘(*_,:”_2_,0

leky= (.’.wla"ﬁ aae. i\/\. NWEDC S, .2z — y-3E =0

Lek%f'5W€$¢0§)c, A, 6&(&)(4.\,34-2:50’4 y+-usl—l—=’50’-f
—i;. \31 Z\ 0 ¢ [1 0 o0j336 ‘mﬁ%uﬁmmo!d.
o t-3}lo }%E | o m_u] Bob (5 12l gearsofa(.
L1 [so4 O o\l 4z Sue i5 4 years alek

10. Six people get into an elevator that services 12 floors in a certain building. U0 € 4 W’P}ob@gb {l‘fFij thetodege.
&t X people exit the elevator with at least 2 people exiting on the same floor?
F = eutnt Haat ot 2ast 2 enit on Yhesame floor,
E¢ = QUUrE Haat WL{\) al it on different floors.

PU%; ) [543 |

<
EY= |- B = |- BLEY _ | 7%
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11. Construct the truth table for ~ (pA ~ g) V p.
P % ~% Ay ~lpAvg) A (pAg) Vg
F T T

T
T
F
F

n 4 T
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- T T T

12. Perform the next pivot in the Gauss-Jordan method:
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13. Classify each of the following types of random variables as either finite discrete, infinite discrete, or continuous,
and state the possible values of the random variable.

(2) X = the number of black cats being boarded at a kennel that can house at most 45 animals.

—Q‘\d\-\,\-&. d‘\%‘«‘r‘-*'ﬁ— X:-—O‘) \)2)?)) o0 )45_
(b) Y = the number of gallons of water in a bucket that has a maximum capacity of 5 gallons.
Lenriiviuous OLeN <« §

(c) Z = the number of times my phone rings before I answer it.
whinive discre+e  X=1,2,7%,4,...

14. Bob just bought a house for $200,000. He made a 15% down payment and financed the balance with a loan that
has an interest rate of 5.45%/year compounded monthly. Kzs, of 2oowo

(a) If the loan is ammortized for 25 years, what is Bob’s monthly payment? ¢S (z00000)= 170000
N= S %12 PMT= T — t’%lo 3R 'g@ (Down gosy mem t is #30,000)
TTo= sS4 FV=o0 )

PY=z 170000  PIN=CIY=19

(b) After 10 years of payments, how much equity has Bob earned on his house?

Eqpuity = Valw of house - what is st owed. Nz joxIZ  pmr= —)p2g.qp

e - .
= Q00,000 = 127 555,37 =545 py=7 Shx,658.7

(921 PY=1T0%0  pry-ely=12
(c) How much interest will Bob pay on the loan?

Tnierest paid= Torad amt paid for nouse. — originad cost of house,
= %0,000 + 25 ¥12¥103%.%8 — 200,000

= 34lbb4 - 200000 :l$ ,L“;'\pr‘”

15. Forty percent of all patrons at a local movie theater buy a drink, and of those who buy a drink, 65% also buy
popcorn. Only 30% of those who do not buy a drink buy popcorn.
ogven

(a) What is the probability that a patron Iwho did not bu§ popcory did buy a drink?
D- oVt ik o pation buys a dinic 5 P ovent Hhat a patron buys @eptocn.

5

. oY .
Q/e D|P ) HM /w PG
PP py =3z B o 0¢) T 38D + (YT

PLe",

.y
s
DL&J/-P =35

P {F‘\q,[\pc) r-’
(b) What is the probab111ty that a patron did buy a dnnk' d1d not buy popcomn?

‘ Rand = iarrsection
P(D N PE) = (25)=[14)

(c) Are the events of buying a drink and buying popcorn independent? Why or why not?

(D)= .4, (ow +ree) '\’es%«"‘wil:.___f_.

Pee) = (I LS) + () (B) = o ADNed = ! pev)eed
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16. If A is a 4 X 4 singular matrix, B is a 2 X 4 matrix, C is a 4 X 5 matrix, and D is a 5 x 4 matrix, which of the

following are possible? If the operation IS possible, give the size of the resulting matrix. If the operation is NOT
possible, explain why.

(a) BA ) A — ]
. — 7T~ FA
Qxd ey 5/ > AT
/‘!i«-< ";;_;—’i _’T *l/—”"'“’”
—
- n—,
b) ATC+D AT o . of o o
Ll g ELE + D Not possible | Matrices
CEsr p O CExy nAiREbeihesamesiae |
S e o add. JIR——
N &) R

() CD—54 ¢ D

—_— QD — i:/—[}—‘ e— ,p. ,__‘ ) ,f
‘J-xf b4 }?}{ ¥ H e @» sA s 4 ‘;Ua

et

(@ A~YcD)T
Not possible'. Ay {Sif\ﬁlA,MfJ which means & has wo MUers e,

17. A drawer contains 5 white socks and 7 black socks. (Assume that all white socks coordinate with each other, and
all black socks coordinate with each other.) A sample of 4 socks is drawn (without replacement) from the drawer.
How many matching pairs of socks can you expect to have in the sample?

Leb Y=o ¥ of M&«Pekir\_ﬁ poIrS al eocles in & Smple o b 5’—/'

what can nagpen 4 whie ) 0 Glacl «— L motching pairs
M Stwpie oC B ¢ 4o, | Black «— 1§ \/ku\—duv\-—:3 pric

. Lwhite, Lalack & 2 watchin paivs
| 19 /ag Dwi e 4 B e ¢ dwateh 4 g)(ur—

2 | %%a

LERLLD FUSOUND) 4
CUL, ) = 99

Px=1)= P(3W1B or (1w 38) =
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18. The odds in favor of the event A are 2:3. The odds in favor of the event B are 4:3. If A and B are mutually exclusive
events, find the probability that A or B occurs.

2. =,
P 3= 7

o ", P(ALD) = PA)+PIR) ~PLANG)
(V> v = &
¢ 4vD K ” N q 5
7 ro since Aavd B are,
ot L«l,ﬁ.{.\."&\l -;_:(lg{_’ Liagy "\i’{‘ ;

—
o

ﬁ o) »®

19. Several snack-sized bags of M&M’s were examined to determine

the number of
results of the study are given in the table below.

=K

number of packages | 5 0 4 2 7 &—Lo
A=numberof M&M’s | 10 13 11 9 15 &, |\IM$fa.§sL,))_7‘

’s in each package. The

(a) What should the random variable X represent, number of packages or number of M&M’s?

X = e of W\& M’s

(b) Give each of the following for this data set. Round to 4 decimal places when necessary.
i BX)=_\%.055¢C
e . a_ ™ N t,( +a v
ji. (sample) variance = __Sx = 0.1T32  « NOTES T wour insbruttor Neve

iii. mode=_15___ whewrioned +heditference berween
iv. median=_ ! Shwple Statishics onad gopulation

Staxistics, your omswer is 0> = 5.%3%04,
20. Solve the following system of equations:

X - 2y + z = -3
2x + y — 2z = 2)
—2x + 4y — 2Z = 6
% ) & DS Y z
bo=2 ) |- ¢ (o -% ‘l;‘z—b X-% 2 -—,Jg.
e 1
3 I <72 11 X5 ,\,)o — Ys | )(,:ig,;_%;
-+ 4 1|\ Lo >IN DJ s = 5
o oz
y-st=z
4, %
‘ﬁ: "5‘ E + 5

Lex Z:'(: whane t is &ﬂj real Aumloer. \
L 4 3 \
f\(\@ -go,muvxefm‘(, qolution s (% tyrz ) 2L+ t) |

. L-. [y ) ﬁ 1";,,
| There are insinitely many

SsoLwons

2). Turn to page q.
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22. The true volume of soda in 2-liter bottles packaged by Acme, Inc. is normally distributed with a mean of 1.95 L
and a standard deviation of 0.35 L.

(a) Find the probability that a randomly selected bottle contains more than 2 L of soda.
X= nuumdoer of (irers of sodd in Yot botHe,

N\ wee =P >2)
PUX YD) = nocwaled € (21899 1.95) 0.35)

Z
-/, Lfl}% o = R —

(b) 35% of all bottles contain a volume that is less than Le 8181 liters.

\,‘4591
YUV T
S\ = invasm(.35; 195, 0:35)
-EM,LngI,'
a |\
23. Solve for x, y, and z in the following matrix equation:
4 x 2z _zlg+—8yT_—412
0 1 3 3 4 0 -2 1 5 10
Q.X”D v B 2
o ==_——a 9
a2z
: T |
4e2) + X0+ 2%(3) Yl + X(0) + 274) -¢ 0 SRS
+ 204) g e g V)
p(a) b LY ¥ BB olyl¥tloy ™ 9° y &
g-x+ot 4y rBE | (g :W ) }f",ué 2]
+ ol S,
. 2 A |
~X oz =4
d+ru=95 ,
2 duriz=1n Xtz dyrse]
=3 s -1z

X +o(5) =4
I 1/}

= ; -Y=z=12
8_.&.;..?;?' % hj 10 5 io j
} # = 3‘

( X=43 ]
24. How many ways can 4 red crayons, 6 blue crayons, and 5 yellow crayons be lined up in a row if crayons of the
same color are identical?

" -]
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25. Elliot wants to buy Olivia 8 movies for her birthday. Olivia has given Elliot a list of 15 different movies that she
would like to have, but Elliot left the list at home. How many ways can Elliot randomly choose 8 movies off a
shelf that has 35 different movies (15 of which are on Olivia’s list) and get at least 7 movies that are on the list?

E - “Q)\)-Q '(\,"(' \‘JJ\-Q‘\‘: O:{- \‘Q?@c?;"f 7 moV‘Qﬁ ‘lf\-'\\-V\.-e "‘_:,L:é»&\ (,- \Q axe. ON g it;‘(‘

Y= (5, D0 + CUS,%) =|135,1%5)

( Exactln®)
(Exactiy) %)

26. A random variable X has a mean of 34 and a standard deviation of 2.5. Use Chebychev’s inequality to estimate
P(28.75 <X <39.25). ifference = gk

525= 35k
” 24 26 25= 9

5,45 515 P (2575 <X 2 30.25) 7 | -

A
@y

27. LetU ={a,b,c,d,e,1,2,3,4,5}, and let A = {a,c,¢,3,5}, B={1,2,4,d}, and C = {c,¢,3}. Which of the follow-
ing are true?

(6«37»/\.1901 shewld
TN E- ‘(a)A and B are disjoint.) ANG = ¢ (d) {c,e,3} € {a,c,¢,3,5} FALSE be C ocC )

Co=fo b, uzdS§ n s
TR \®) {2,2,5 CBUCY A has 32 subsets) 4™, 1%, CUE.
\AE ( ) {a } ﬁUCosz\\’L,l-l-,d)a)\o)gg (e) as subsets g E 2 - 63_ ‘r

¢ 4 P

FALSE (©eCC C(f) (ANCr=1{3,5}  AnC={¢,2,%35
’ FRLSE y = 2
(Symin shaudd be € ec) ' (ANCY*= joad) 2, “sg

28. How much should Bob invest now in a savings account paying 2.25%/year compounded daily so that at the end of
10 years he has $25,000 in the account?

N=20es*0o  OM\T= O
=225  §V= 25000
PIN<CIN= 205
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29. According to company records, 24% of all customers at Acme Hardware on any particular day buy caulk. Find the
probability that among 35 randomly selected customers, at most 7 buy caulk that day.

ANSWE & ¢
Y= tmber of tugtomers who \aw\j caulic. j
. %\\.HOW\;M [P—(Té/])’ ° 370/181
F\ \/\.A P(X ﬁ/l). ) N= 235

2) two cukcomes 3 success " =w%3w2»4 .

3) P—,.M? J;W ‘binomcdﬂ@i.adj 7

Hy Indep 7 Yes. | ?“ &
(;iahmr\l

LowerR= 0, uppere="

30. (Section 9.4) Roy and Clarice play a game in which they each flip a coin at the same time. If both coins land heads,
Roy pays Clarice $2. If both coins land tails, then Clarice pays Roy $3 If Roy gets heads and Clarice gets tails,
Clarice pays Roy $5. Otherwise, Roy pays Clarice $6.

(a) Write the payoff matrix for this two-person zero-sum game.

C\acice

F T
& ©
Tl=-L 3

—

(b) Find the maximin and minimax strategies for the row and column players, respectively.

W\g\}\[.,‘( Y| A ‘QX TH *{’ '\“‘ QU{ KQJ{ o KOW }
MEALWN ST &Mf 6w, f::“».;» Cocice 5 Column |

(¢) Isthis game strictly determined? If yes, find the saddle point and state the value of the game.

2nce Haece s a saddle ﬂm o at O, = ~

=

P a0.me i 6;“(*33 'derermined. me,

k.,

volue o e aame. 17 5~ and Favors
Clarice

\J





