TEXAS A&M UNIVERSITY
"‘FW Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

MATH 140: WEEK-IN-REVIEW 6 (4.2, 4.3, 4.4 & CHAPTERS 3 & 4 REVIEW)

Y G 2 R @]

1. An Easter egg is chosen from a box of containing 4 yellow, 2 green, 1 blue, 5 red, and 3 orange eggs
and its color is noted. § =

= 3$7,6,8,R%,0% 5 sample spac,

(a) Write the probability distribution for this experiment. ¥ = colov <hoSen ( o utcowme )

ool umber _ A+ 1+ 4B+ >
X \/\\C‘l‘\]@\g ? ogesg'a _ 15
L4 2 LN = =
PO) | |5 | B \15 5

> eogier ge\thmekic

(b) Does this experiment have a uniform sample space? Explain why or why not.

NO, Ehe sample Space & NOT uniform becauw He, rprobc(bi)ff‘v'es
o&’ , ocuk comes a® wobt +twWw Samg

yub

(c) What is the probability that a yellow(or)a blue egg is chosen?

P(V\)B) = ?(X:\/)‘\* PC)(:B)
- 4 Vo
= 4+ = =
1 15
OO
(d) What is the probability that an orange egg is not chosen?

P(0°) = |- P(x=0)

- -3
= 15

@
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TEXAS A&M UNIVERSITY
‘.‘FW Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

2. A pair of fair five-sided dice are rolled noting the uppermost numbers.

(a) Write an appropriate sample space for this experiment.

S, (D, (h3) 04, (,5), m;v:fi;m:ig - 5x5
(1)0, (2-)7-3)(9-)33 )(1)1)—)) (1)6)) =25
(3,0, (3,2),(3,2), 13,4, (33,

CONCS (1,9, 0, (4,

(5,0,E», (3 (5,4), (5)6)}

—

1
qll possible outcomes

(b) Is this a uniform sample space? Explain why or why not.

t/is) XWis (s 0 uniform sampe space becoute the proboability

0—9 o\c'\'a'm'\vx%_ eadrh outcome 'S the Same ) I-e. 2—;

(c) Write the event, F, that a sum of less than 5 is rolled.

E= 106,0,0,2) ,(\)33)(1)\))(%l))(%)ﬂj

(d) Determine P(E).
P(EB _ = 0{3 ouk Covhes n £ _ E_

—

# of oubcomes in &) a5

(e) Determine the probability that a sum of 3(and|at least one 4 is rolled.

SL(\,LB?S N § ot kase ome 2%

2,N
: Ly sum s ot katk B

P (sum of 3 md ot Lleagk ove q-) = 0 (impossible ewnt)
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TEXAS A&M UNIVERSITY
‘.‘FW Math Learning Center Math 140 - Spring 2024
" U combine WEEK-IN-REVIEW

(f) Determine the probability that a product of 12(op a 5 is rolled on at least one of the dice.

§(2,8), 2§ {09, (2,8, 38, (4:5), (5,5), (5, 1,(52),
Produck of 12 (5,33 ) (6)’-!-))(5,5')}
ak Jeagr one 5 s tded

P(Prbduc-\- of 12 oR ot least one 53 = _]2—‘%

U combine
(g) Determine the probability that a sum of 7 is rolled |or)a double is rolled.

{(1)63)(31*33(‘*)3))(512)\} §4y0 (2,9, (33) , (8,
(5P

P(s‘“’" of 7 0k o dm\o\e) = i
25

(h) Determine the probability that a 2 is not rolled on either die. % wé&e oump\Qmen‘t rule since 1t 1S
easier o count the comp)emeﬂt

P (7_ s not rolled on elther é(cey = |- P(l S rolled on ot Jeqst one o\(ce) hece %

=1-2
25

(i) Draw a probability distribution for the outcome, X, representing the sum of the numbers

rolled. ¢ = {7_)3}4.)‘5,{0)7}%,%103

\4\5\@\4\2 1 ]'°.
3 |5 |5 |4 |s|2a|L

—

5 |25 |25 |25 |25 25 | 25

Xz |
PC<)

3
N 2
A5 |5

4 cheek Sum = 25 = 1|
25

(j) Determine the expected value for the sum, X.

£ = D) r Ofz)+ (R PE) ) )
+ (D) + (D(F)* (16) (1)

50 . ()
= _;-_5(2_?(04-‘21_7_0‘\—301-7_%1‘ L4F I%‘)'/D) = 75
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TEXAS A&M UNIVERSITY
"‘FW Math Learning Center

Math 140 - Spring 2024
WEEK-IN-REVIEW

3. The students attending an Investment Club meeting were surveyed concerning the courses they were

taking in the Fall. The findings were gathered in the table below

‘ Math (M) ‘ Economics (E) ‘ Accounting (A) ‘ Other (O) H Totals

Freshman (F') 17 10 27 5 59
Sophomore (H) 12 7 13 9 41
Totals 29 17 40 14 100

For each question below, re-write the question being asked using probability notation and then

determine the numerical answer.

Determine the probability that a randomly surveyed student at the Investment Club meeting

(a) Is a sophomore?

P(R)= &L

100

(b) Is taking a Math class?

P(W\B = 7.:1
)00
f\ common v both

(c) Is a sophomore fand’taking a Math class?

P(unm) = =
[Kole)

U comloine
(d) Is a sophomore (or\taking a Math class?

\
P(rum)= L T17 - 5%
100 100

(e) Is not taking an Accounting class?

P(AS) = \—P(A)=1-4° = @O
100 100

\) Combing

(f) Is a freshman (or)is not taking an Accounting class?

P(FLA®) = 10012 _ 2%
100 oo
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TEXAS A&M UNIVERSITY
"‘FW Math Learning Center

Math 140 - Spring 2024

WEEK-IN-REVIEW

4. Let S = {s1, s2, 83, 54, S5, S¢} be the sample space for an experiment with the following probability
distribution.

Outcome ‘81 ‘ S9 ‘ S3 ‘ S4 ‘ S5 ‘ Sg

Probability

1

5 o
L2 A 2L Y
16116116 116116116 * "7

(a) Determine if the probability distribution is uniform. Explain why or why not.

The Pw\ou‘oﬂ( distibubon, (g nokt uniform because e
ProbakbiliHes of #e outcomes we not He Same

(b) Assume that A = {s1, 4,56}, B = {s2, 54,55} and C = {s1,s3,s6}. Determine the following
probabilities.
(i) P(A)
plmy= P (ss3)r P(as) + PLIse)
= 24543 -
o To ip b

(ii) P(B)

P(6)= PLISY) ¥ P(isy) + P18
= 3.6 4,0 =3
TR TR

C

(i) P(AUB)  AULB = S_s,)smsAr)sB )sd— > (Aave) = {57
C

P(AUg) = |—P(aAve)

I

- - P8 = - =
L

I
(iv) P(BNCQC) Bnc:%’s;qé

Plend)=P(13) =0
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TEXAS A&M UNIVERSITY
‘.‘FW Math Learning Center

Math 140 - Spring 2024

WEEK-IN-REVIEW

Outcome ‘31 ‘ $9 ‘ S3 ‘ S4 ‘ S5 ‘ S6

2
16

3

16

2

16

S
16

€
16

3
16

Probability

(v) P(BUC)
BUC = §81,%,%,54,55 553’ > covifgins all owkcomes

?(6&)@3 =

(vi) P(AC) L Fom pert (@

P(ATY = \—P(A)

= | — 19

e

'
- 6

—

1o

c
(vii) P(BCUA) & = 552364_,‘55}) 6= §3,5,,51
= 451,54, %

c
BUR = {s, >%3 554 )55

Ple“ua)=P({s3)+ P({%:’})* P(455%) + P(S5a3)

—
—

I
I~
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TEXAS A&M UNIVERSITY
A \1ath Learning Center Math 140 - Spring 2024
‘ WEEK-IN-REVIEW
5. Suppose that P(E) = 0.45, P(F) = 0.55, and P(E' U F) = 0.8. Calculate the following.

(a) P(ENF) ¥ union rule: P(EUR)=P(BI+P(F)-P(ENF)
0.8 = 0.45% 0.6% - P(ENF)

P(EAF)= 0.2 > o2 = |- P(ENF)
- \/Y-\J
0.2
e s
g PLED=I-PIE
(b) P(EC) = oS
(& _ ~
E7= 4y,2] 2%
Cy -
?(E )_ 0:25% 0.2, 0.2 E 2 T
= 0.955

o’ U\z\‘m} quovc(}ov:s Lauos

C C
() P(ECNF) E = %ﬂj)'l}’ ) F= {w) 13 EOAFC: (EUF)L'

E°NnF= §23 PLENF) = PLEVR)
= \— P(EUF)
C_c
PETnF) = 02 = \-0.%
ot o1

/

c
@ pEeury B = An,2Y T2 faud
ECUF = Sx)«_&)aj

P(EUF) = 02t 0.25+0.2

of

0.%H
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TEXAS A&M UNIVERSITY
AFW Math Learning Center T Math 140 - Spring 2024
) WEEK-IN-REVIEW

c . 6. 150 students were surveyed about the sports they play. 100 students play tennis, 85 play basketball, 6
T NG and 40 don’t play either sport. Determine the probability that a randomly selected student

5

(a) Plays both tennis and basketball.
Tng 4-0

Pl(Tve) = P(M+P@)-pP(TNnE)
X (e-arrange 7Y 3@* %

P(Tne) = P(T) 4 Pie)— P(TLB) .
= L_O’Q__\_ %E’L\"P(TUB.)j T 2 6
(50 \50 \/vﬁé/ |
-~ (oo, 85 _ NO 150 T= 9\% tennws = 100
-\‘C-)——E il \E")—E). 150 % = P‘o\3 bGS\(QA-bQ\\ = '%5
c C_ . \ _
(b) Plays only basketball TYno = &'0\" t ? "‘3 L]-O

P (Dn\j \)a&kﬁ-\-\n\\) = ? (4’63 Ef.(i‘“ \)dY\wgﬂ\.s Laws

: <t (108 = §23= 4

(c) Does not play tennis? 9-& TC: {'\:))2’3
P(TY) = \=FP() )
=10 0]
_ \~ 100 pP(T™)=10+40
— 150
150
. 50/
- 150

Copyright (©) 2024 Shelvean Kapita Math 140 WIR 6: Page 8 of 18



TEXAS A&M UNIVERSITY
RF*! Math Learning Center

Math 140 - Spring 2024

7. Assume P(A) = 0.38 and P(B®) = 0.59

(a) If P(AN B) = 0.27, determine

WEEK-IN-REVIEW

042 S
(i) P(AUB)

P(AVE) = 00+ 027+ 0.1

-

=~ 0B

(ii) P(A° N B)

A B

S

p(B)= \- P(&)=1-057=0.4

Ac’: g"j ;13 ) = %'x)‘é}
C =
?(ﬁ O@) P(/'g.) Acnﬁ)s ‘5_"6_'3
- 0. ]L\.
/
ANG=17
(b) If A and B are mutually exclusive, determine
i) ANB = § ¥

(i) P(ANB) = P({}) = O
i) PIAUE) = p(8) t P8) - P(AnS)

= P(A)+P(8)
= 0.23 4 0.4
= 0.7
(vi) P(A° U BC)

P(Aa“ve") = P(s) =\

s

Copyright (©) 2024 Shelvean Kapita

P(&) = \- P(B)
= |~ 0.59

De ™ qu‘Cm\ s Laws

C
AcuRt= (@ne)

— { ‘Z.SC’ mu‘}“a\\:j

extusive
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TEXAS A&M UNIVERSITY
"‘FW Math Learning Center

8. Consider the probability distribution below

Math 140 - Spring 2024
WEEK-IN-REVIEW

X [-2|-1] 0 | 1| 2 |3

P(X)|02]01]025|005| ©33 015 ¥ sum= |

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

1= (6240 14 0,25 +0.05 4£0.15) = | = 0.5 :(0-28)

(b) Draw a histogram to represent the probability data for X.

P
/Xo‘g

v
X

(c) Calculate the following (o)
() P(X <0) = P(x= -2)+P(x=-1)

fl

0.24 O

(i) P(-2 < x <3) = P(X=-D)+ P (X=0)+P(Xx= )+ P(x=2)
= 0.14+0.25+0.05 + 0.25

(i) P(X=15) = O (since )(7‘: \.5)

(d) Determine the expected value of X.

ECX) = (-2)(0.2)r -N(0. )+ (0)(0:25) + () (o 25) + ()(0:15)

~—

~ 0.4 -0 + 0+ 034045

—
—
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TEXAS A&M UNIVERSITY
"‘FW Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

9. An artwork is insured for $15,000 in the case that it is stolen and $7,500 in the case that it is
damaged over the next year. There is a '0._5% chance that the artwork will be stolen in the next
year, and a 2% chance it will be damaged in the next year. The annual premium charged by the

insurance company is@ > premiuny X = C-Ompon\kﬁ \‘)(‘0%"(, - PrQW\;um _ Poj S’H'
(a) Write down the probability distribution for the insurance company’s profit on this policy
da no‘l'\/\ing ‘nappens
S—\D\Qn m&gﬁb
X p-16.000 | p- 7500 P-0

) - (0.065+ 0,02)

P&)| 0.005 | o.02
0. 975

X Sum = |

expecdd Probit = $0

(b) Determine the minimum premium charged by the insurance company to break-even.

E(x) = <?- \5000)(00053 + ( - 9‘650>(D-Q2>-)- p (0.9%8) = O

> p-*5-18D =0

_ - =0 .
V>P 210 MHAIMUm, P Ut

F - CEP 22‘5/\2 ohufg’aé
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. TEXAS A&M UNIVERSITY 4&: o,‘: ourcomes = Y- X 2= %
A

.FV‘ Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

10. You pay $2 to play a game where you roll a fair four sided die and toss a fair coin. If the coin
comes uI.)_hc;ads you win twice the amount shown on the die in dollars. If the coin comes up tails
and you roll an odd number, you win the amount shown on the die in dollars. Otherwise you win
nothing. wn — &9

q\

(a) Draw a probability distribution table to describe your net winnings.

Oukcome \ (1,1 \(Hm] (%,3) (\%,@\(T) D |(T,2) \O*ﬂeﬂuiée

- - - —_) — -~ )= -—f) = —~ _:\ - —_
)(.—V\e\-w'\nm‘nagz‘l'ol'\‘7-2(07-'4'32("\\2 Il 2-2 0-2=-5

$ 0 B2 | $ 4+ Bo |~ $ - %2
i J R L il il 2
P (x) 2 2 % 2 \g g 2

X ewpriiment  outcomey
S - {(\.\)D)(H )2\ )(H)\)D) (H)LFB) (_T) ‘)) (T) Q‘B )(T)ﬁs’(*f)l)bjj

* umr?orn’\ SRk eadh oukcome has ?ro\oq\gi\{‘):) —%

(b) Determine your expected net winnings.

E () = @(F)r OF) )+ (@ (L) - OE)+(ME)- (%)

(c) Is the game fair or Explain.

A game s Qaic if Mo expecid NET w\'vmingé) EX)=%o.
Otherwise k& (s uafacr,
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TEXAS A&M UNIVERSITY
‘.‘FW Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

11. The following inequalities are constraints in a linear programming problem. Graph the inequalities
and determine if the region is bounded or unbounded. Determine all corner points.

r+y<8

22 4y < 12

20 —y > —2

x>0, y=>0.
Covner ppk Z= 9.
—— P | A2ty ] 2y = 1
A (O)O) Z=0 ¥ Minmum /

16

B (02) \Z=4 / &5

\ * Thy FTLP {MF]{QS

D () | T=249 X
E: (ko) |27 24 S “" PR // e okjeckive fanctir
\ & (S ’O, atfaing a minimum
,._ e ‘ ‘ -E‘ o and o maximum
~10 =8 =6 =4 =2 ] I\[ 4 \l l“@ b 10 ot
NS 11201511 e e
T x+\6~% pat D{ S
6
-8 ;
10 ;

C: TX-Y=-2 x+y=1%

7 "Vl -2 vrﬁf ) o\2%
L | g] — [o 1\ (‘J
C)()\j‘): C’L)Qa)

(a) At what point(s) is the objective function z = 4z + 2y maximized on this region, and what is
the maximum value? (If there is no maximum value, explain why not.)

The max valug (& 2 =24 and occuR at all ponts jo(m'ma o
Corner pointd D (4y4) and E (6,8)

(b) At what point(s) is the objective function z = 4a + 2y minimized on this region, and what is
the minimum value? (If there is no minimum value, explain why not.)

Te minimum volue €5 2 =0 at cormer pnv A (0,0)
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TEXAS A&M UNIVERSITY
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Math 140 - Spring 2024
WEEK-IN-REVIEW

12. A company makes souvenirs of type A and B that they sell to tourists. Each A is sold for $20 and
each B is sold for $17. It takes 3 hours and $12 to make each A and 1 hour and $15 to make each
B. If the company has a total of 90 hours and $600 available for making the souvenirs, and the
company can not make more than 20 type A souvenirs because of limited demand, how many of
each souvenir should the company make in order to maximize their revenue? What is the maximum

revenue? Is anything leftover at the optimal production level?

(a) Formulate and then solve the given linear programming using the Simplex Method.

M oximi R

Su\o;‘qc\ o 3% ,é < 90 (A—t’me)

R=20a+ \?v\g_

')&:'&O‘GA
=¥ ol 8
Y f

R = revenue jenefcrkd

3Xty¥s = 90 12 x »r\%«a < 600 (capital)
12X 415y 45, = ©OO
2 < 92
X s, = 20 x £ 20 (mox of A)
‘201—1?3 +P=o l X7 0,970 (“0“-“93°HVQ)
x qé]‘ S, S, 53 P congt
3 ) | O O O 90
P\‘fb-\' o - | & O O ] 0 20
-20 -|+ O © (@) ) o Mot op'\‘\.‘mo&
A
P‘\n"b Co\qw,ﬂ
oy S 5, Sy P congd
U
0o ' O -3 06| 30
>0 (I5) 0 I =12 0] kb
| o o o ' O] 20
-7 20 | O
o) X o O 0o ., ool
pC
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‘.‘FW Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

|
)

L
O

x 2 ‘ congy
©o 6 | "5 5 © A
O 1 o L _u
| IS < O 24
O © o v 0O |20
O 0O O % 3—52 | 03 ophimal
Bagic Now- bagic
A= 20 _
2 S’)-_O
= =0
ym S
s = b
|
P = 203

the Cbm?an3 should make 9 o f\'tqu_ A souvenirs , 24 ’ct)?e B Souvent3

" .O(de( o et c MaXimum  eUENUR o{‘ $ 20y, At 4o c«%moﬁ
POLV\'C) there are b hour o:? lobor e \Q'(:t 7 and 1o Refbower Cop\'\‘bj'

The o muy, ,Pog;,{\o\e Mumboy o HPQ A souven , 20, 8 made
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TEXAS A&M UNIVERSITY
AFW Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

(b) Solve the same problem using the Method of Corners and compare your answers.

Moximizg, R = 201 19 x=i°¥¥”*6
Su\o;;w* o 3x g ! < 40 (Hime) 35 ’
R = revdnue jene(orkd
12 % + \‘5‘3 < 600 (COP'\*a\)

x £ 20 (MQX o-? A)
X >, O )'\37/0 (V\on-negaHVe)

. Bx#; 90 Corner ont (%) R= 2t 1Fy
— — A (0,0) R=0
\ \6 :égb —/ ~ . ») 0 - é
2x415y=600 & %V & (0,40) | R=4g
—|® I C: (20,24) |R= g08 x mox
—_ NG D: (20,0) | =400
207 S \S / |
] >
—1 a D A,A

vy i P
\f\'fme, q0h

\C"‘P"}‘?‘Q \ b 600

3(20)+24=84) 90-3a= chR

IZ(?_,O).‘. |‘5(Q_q_,3 J 600 - 600 = G O
- $60

The cbm?an:S should make 9 o JQj?Q_ A souvenirs , 24 \;\\j?g 8 Souvent3

n .order o Qet ¢ Maximum reUENUE, e_“[ $ oy, At e b("\mw
Pount y bhere are b hour v? labor dme Joft , ond no Reliover C’QP"w'
The  moxi muym .Poss\'b\e umbeer of -\'npe, A souven} , 20, S made
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TEXAS A&M UNIVERSITY
"‘FW Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

(¢) The demand for souvenirs of type B increases during summer. If the company needs to produce
at least twice as many B as A, what additional constraint would have been added to the set-up

‘?
of the problem > =H e{: A
=¥ D.F 8
’l,l_ 77 2R 43
R = revinue Sene,(orkd

13. Consider the sample space S = {p, q,r}.
(a) Determine the total number of events associated with this experiment.

0
total vumber of events = 9 , N= vumber of outcomes =3

>
27 = (R evwnils
(b) List all the events of this experiment.

15, 1p3,145,5%, 14}, 90 0%, 59,7 RAZAN

(¢) How many of these events are simple events? List one.

iuwn boer o—? g{mf,\g e,\re,w\'s = numey c@ outcomes = 3

Lps ){%l)grﬁ are Mo simde ewens

V4 \? 'H'\Qb \nq\,g no common oputlomes
(d) Give an example of two events that are mutually exclusive.

{,P)o’g} and ir?} arg W\u-\—uq\\j exclusive
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TEXAS A&M UNIVERSITY
RF*! Math Learning Center Math 140 - Spring 2024
) WEEK-IN-REVIEW

14. Suppose there is an experiment with sample space S = {0,1,2,3,4,5,6,7,8,9,a, b, c,d, e} and events

A = the event an even number is drawn. Pj = SL'LH’)‘D)(LB

B =1{1,3,4,5}

C=1{1,3,5,8}

D = the event a letter from the phrase “fall break” is drawn. 'D = %'& )\o ) '2/3

Answer each of the following.

() (ANB)UC ro={1Y C=11,35,8])

Ane)ug = {\)3)4)5)%},

(b) A°NB A = {o)\)a)s)%q)a)b >0,d)ej]
B=3h53,4,5]
C
Ang = §1,3,5%
€@ AnIBUOXT  BUC = 1V,3)4.5,8Y & = 2,46 8Y
C
(Buc,) = {0)2J6)7')q)5\)\f>)0)d)€'3

ML@UQC} = 12,6}

(d) Determine the outcomes of event D

D= {a)\o)e}

(e) Verbally describe the event A®

C
A7 = the ewnt an odd Number S Atawn or ¢ letter
fom € alocde® i selected .
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