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TEXAS A&M UNIVERSITY Math 140 - Spl'illg 2025

}.\Fﬂ ‘ Mathematlcs WEEK IN REVIEW #6R - MARcCH 04, 2025

ExAM 2 REVIEW OVER CHAPTERS 3 AND 4

e Setting Up Linear Programming Problems

e Graphing Systems of Linear Inequalities in Two Variables
e Graphical Solution of Linear Programming Problems

e Mathematical Experiments

e Basics of Probability

e Rules of Probability

e Probability Distributions and Expected Value

Pr 1. In an experiment, a fair standard 10-sided die is rolled, noting whether or not the number facing is a

space for the experiment. Let A be the event that a red card is drawn, and let_B be the event that a

muiltiple of 5 is ralled. o, (Kipge oF § —— H g = i [M) H\I (M,C\, (M,S\I (M,b‘)

NN
4 oatcores = ¢ £< D> W ( NJH)) (N,d), (W,3), (”)D)}

M= tultiple of
Nz ot a N«n“':P‘C OFS

a) Write the sample space for the experiment that a T rd is drawn.
(a) ple sp experimen e b3

x=€= T LN, (D), (mm, (D)3

ot F‘u-“':pk .f g /c

\S

(b) Is A a simple event? N°‘ kg CawsSa A "\ts Q.+ leﬁ.s" +"VQ

Ou."' coMes§,

(¢) How many outcomes, simple events, and total events are there?

— " oot comes = q % total evu\fs >2

% simple evatss @ 9
= 2" = 254
Yotal everts
(d) Are A and B mutually exclusive? Why or why not? A = a fed Cafd s dl‘uw(\

M“-Q-;OJ,L evclugive = ANB= &

* outcomes

R= =« Nu\f?pﬂg of 8§ s

Cfolled.
No, Le-uw.s: ANS = ? (M,HS, (M’b)}-

Q

(e) Construct the symbolic notation for the event ‘a multiple of 5 is rollec@a red card i drawn’. ﬂ
—— ) L ——

S d

((‘eé (.‘rd.) C

uhion
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Pr 2. Suppose that we surveyed 1000 Math 140 students. We found that_750 of them have attended at least
one BMTA office hour, and 200 students have attended at least one WIR. Suppose that 150 students have

not gone to any office hours or WIRs. T
Let A be the event that a student attended an%’ﬁic’e‘ hour, and let B be the event that a student

attended at least one WIR. <
(a) Verbally describe the event AN BC.
™ BE  aitended
v W
& a ctudest aftended an  of fice  hewr no WIR
ans
the Student Ne vefs wen + Yo WiR ¢ b,.\‘

. plA)= |-P(&)
P(k\ = 2\':’/00 (b) Compute P(wc). = ?(A\ + P(B‘) "?(kuec) 3 P (Au%) = ?(A\ + ?(B)‘ P(A(\B)
0 + P (ANB) + Pang)

¢L8) * Toso Jbey)  -Plaus)

Answe =z bSo

P( LwB)")”%; oo ..L?(A nBY= PIAY« P(8) - P(aug)
- | -1%0 - 7%0 oo ~ ¢S5 o0
Paus) =\ s L

(c) Shade AN B® on the Venn Diagram. Your answer must be obvious to the instructor.

s Pz §u, ¥y B0y}
@C: i:’)%}
A(\ 3< = iw}
P(angS) = P(x) = P(an8)
= 7% _ lee _ 6%
— —_— -
looo loocs loco
we Xey+2z | wse gggpww)’
wk X =T ?()\) - 3-:\/15 P(l)(
X+ Y= ?(3) P(\‘);
2 = 3\.\"‘\ P(Z)
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Pr 3. A survey of 50 veterans from the Air Force and Navy was taken to gather information on their service
career and what life is like outside of the miliatry. A breakdown of those surveyed is shown in the table.

Suppose a randomly selected veteran from the Air Force or Navy is interviewed. What is the probability
the person chosen is

Air Force Navy Total

Private 5 8 13

Corporal 25‘ 2'7‘2“3 - ("

Sergeant zg . H _2_1:5

Lieutenant

Captain (ow SaMm = total oA
+he © :3 he

Total

(a) P(is a Corporal or in the Navy)

- P (AuB)= P(A) «P (B)-P(ANR
@ 4+ 25-% 5 P (B)-P(ANR)
So T 8o

-~
-

(b) P(in the Air Force or in the Navy) R ’

(c) P(is a Private egl_d_ a Lieutenant) 2 @ YN P° 5S:Lle Qvu\'lc
tutu ally 2w clwsive,

(d) P(is not_in the Air Force, b;}t_i_s a Sergeant) & 4 ( A:fc 0 So.f& >

\
and "

"

P ( Navy D Sel‘,g)

.
So

(e) P(is not a Captain and is in the service) = P ( Cap o <N S
[\

L
superfluces = F( Cap hz.‘l\‘)

-
-

S0 -5 _ 45
So 5o

]
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Pr 4. Consider the following histogram for a random variable X :
0.4

03 - — — -
A5 - — L e

02~ - —| — -
AS I K
01+= 8

0 10 15 20

(a) Compute P(X =5)

11}
»
v

(b) Compute P(X > 10)

"

p(x=15) + Plx=20) = .2 ¢.15
= .35

(¢) Compute P(5

x<i) = P %= le)+ P(X'-‘—IS)

Y 5 - ‘3'(' .2 = .S
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\¢l=2
Y=g

Pr 5. Consider the experiment of rolling two distingyishable, fair four-sided die and then observing the sum of
. bodeeesr ==

the two numbers appearing on the two oSt Taces.

(a) Write down the probability distribution for this experiment.

S = {2)3Jq)slc,J7J 8}

\%\z(:J"\‘;‘;\x’ siimll\zlw,\q
Pe i) \\T\,‘; rzl,—‘, = N e ea\ey T

2

3

Va3 gy

\ g

2 5 6 %

(b) Is the probability distribution uniform? 3 S /6 : 7 - ‘e“‘\%

4§76 =L

Ne LQCWSQ ?(‘( saMm S 1) =J-

J 16 £> ot
L] &
Pe (sum is S) = ﬁ; sl

(¢) Compute the probability that the sum is a multiple of 37 3 y 6 r }() ‘,x) e
——— Phali -

PO sam s a malt o€ 3)

= Pl sam=3) « Prsem=6)
2_ +3 _|s

— - —

(6 | 16
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Pr 6. A student organization decides to raise money at Maroon Night in downtown Bryan, using a game. The
organization has a bag with 100 plushies in it. A contestant pulls a plushie out of the bag uniformly at
random. If the contestant pulls out the only plush Reveille, they earn $100. If they pull out one of the
twenty-eight ];)le’h_ﬁ;h, they earn a dollar. The remaining plushies are all longhorns, and pulling one of

those earns a hiss (and earning zero dollars).
(a) Let X be the random variable representing the amount won playing the game. What are the outcomes

of X?
X= % 1oo, 1, 07

(b) Write down the probability distribution for X.

Revaile Fish tu #* Long horng
J)oo J o = loo-|-2¢

X \
P A [%\ = 7(

(¢) Compute the expected winnings of playing the game.

E )"Pec{'“} WiARTNGS =

A

loo
. 4

(LX)
o -
g2

:l-v.’;g. +o = $%$l.2¢

(oo

. . > €
(d) How much should the student organization charge to play if the want the game to be \‘Pec,"'q,(-,‘o/'
student organizatlon cfarge 1o pu
>
q O

le o

-+

NeE winnings = @xpected winnings
~ Cos¥ to ’P‘iy

Cﬂ.:(\ 5aMe 5 Met w'\—l\nl-‘\ss -0
.\—
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C‘\q.P-k-gf }

Pr 7. Graph the system of inequalities below. Then determine if the solution set is bounded or unbounded and
find all corner points of the solution set.

20 4+y>9 *
2 —3y <12 G- S*’F\.C\‘

z>0,y>0 @ Jdont 3F“Pk ‘-k‘-s‘

T T so(:é éaskcé
¢ L
vefse shadin
e $ 2% vy =9 2y -3y = 12
Y-inteftept .
2\“‘[ \’so 2%+ 0_,1 2—!’3-0: (2
' 2x =4 2x =\2
¥=4/2 X=¢
(%,0) (<o)
y -inteCcept |
=0 2.0+ Y=9 2:0-3y-12
\I:“ ‘5\’ -2
(e,4) Y= _% =-4
’ (o,~Y4)

Test pornt: (9,0

cof fefp pe.nts

2-0¢ 0> 2'°“3~0<l2
A= (2a), B=(%,0)

o Z9

—_— —- (&) & \2
c= (6) O) FqlSe
) True
Tre e,
R ‘.5 P\Y Qoq.l\ JQ,J 5k~4:l\$ Crem (0)5)

Rtvd‘sc SQ.MQ OPP-
sde S:de
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Pr 8. A breakfast diner sells a few different versions of biscuits and gravy. Their small plate consists of (o

and [two servings of gravy.\Their large plate has

siscuits | and {hitee servings of gravy,/They

plates as small plates.

«

and 600 servings of gravy, and they always sell at least twice as many large
Mﬂa

If they charge $6 for the small plate, and $12 for the large plate, then how many of each type of order

of biscuits and gravy should they sell toheir revenue?
——

2 Vaf{abl(
X = &_ OF s mall Ph‘ﬂs es 71 Cor egct\

N = 4 of Lalge plates
R = YTotal (evenue

]

(a) Set up the linear programming problem.

Maximize R= bx «\2y
Yz 2x Sub ject to . lx+ 2y £ %eo

of & 2y =X 2x + 3y £ boo
: Yz 2x
X2e, YZoO

(b) Graph the system of inequalities.

X+ 2\,:}_00

Y=12x

2

- -l
N = 5 X

N\
Truwe

% ,
50

Y+ 2y

(c) Does the corresponding linear program have a solution? Why or why not?

2y = -Xxt3eo y=-2
Y 2 =-X+200
—

+YP€ of p(&*’!
Gor

Rt V(n‘*Q

(b scwits)

( 3-qu
(!‘Q‘H‘o) Y)

( NeoA- “Q& )

2x¢3y= boo

L
%\l = —2¥+Go°
3% "'2°°

(e, 206)

+ 150

N-indercept =(0,150)

S‘QP‘ LY ’,‘i

Y=2K

S “"J‘\’W a

Test Peen t ( ?_’21?,)

€ %Sep

50+2.0 ¢ 3%a0

‘{4,5, be cawse we afe True

0N ce Xt MG Z'-\‘\Q ovef a BOqu :ng 2% + 3‘{ € Geo
253 +3.0 ¢ 6boo

Cegion,
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(d) Identify the corner points of the feasible region. A 2 ( OJ \ Sb)

3 ( o0, (10)

B= ¢
/C: [OJO)

intersection of L fue « gCeen

Y= 2x
X + 2y = %0 ¥X+2y = 30p
‘,)Y ) 7] RREF
= &Y

L;L - Gx = 3s0o

X = 300 _
x¢+2 [2¢) = 3e0 T = 6o
e Xx=%00 2. = \20

(e) Use the method of corners to solve the linear programming problem. \I 2-60

\ 4 R= & + (2y
A (e'%) | z.oe 12- 150 _ {gog Xo .:,,,
B (o, 120) & 6o+ (2-120= |: Co 120 L‘z]:
& (o,0) s

6b-o +12-0= oV
|

So fution’ Maximam PrefY  Is 3 19ep

on The Line S23M¢A+ Frorm (0, \5a)
o (6o, (20).

(f) Suppose that they change the price to charge $8 for the small plate. Now what is the optimal
—

solution? Are there any leftovers?

-

B> ¢ 6o+12:120 = 920
A) C Value 'S @n ch cd\j-ec‘ (x:o)
The oeaximum Pprefit s $1920

Cor Sell:ns 6o $Mq.(\ P("‘*QS
and 20 Lalge plates

# of Giscuts wused - |. €0 + 2-120& Corsy
Constrend
0o+ 240 = 300
No Left over  biscutts
I 2nd

L o Constra
4 of glavy SeruiaSS: 2:G6o + 3-l20 -

= 120 +360
oo *tTotul - Yo = = g

s c 4%0
12° SelvingsS of —gravy ef+ over
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©0o Te\uxr— Tow - = 4go
© Sefvings of gravy JLeft over
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)
" o ety
Pr 9. For the following simplex tableau, identify the pivat row, pivot column, and pivot element. Also, identify
the basic variables, non-basic variables, and the corresBondingPsoithion. Is the solution optimal?

pvet ot umnz Y ™ Ao pivets
= lo pivet fowzn
pivet enfryz

basic Var; ables. X, 5 . P
x= 8 Nen-basic Valls :@, Sa
V4

F?—lS \/':o
P= ‘5 @ (SJ D) k/.* OP“':M\‘(

2 2‘/3'/3 P:vof coﬁuﬂ\‘\ s Coﬁo !
4/3 « Stallest P:V°+ Fow is
Pivet elemaent ig 3

So lutsn 'S nok

Yy .33
/3 QP\‘\‘M\‘
L«.S:( 5‘) 51) Ssl P
Oen- baSce X)i /”__\A
Sof ution . p=0 @ °s°)
constant No P: VO"( R

— @

1; — Qo "‘8"5(':"%5

The solation s
ep'{'tu\q_g

&
S

A
o
)
NI=RoI= PO @
S| o
©»
K
ol|<
==~

D ol

N~

~) v ©

ba.s.‘c; %)E,P
ﬂoN-bquc.'\I_‘s,)sz X=5 V=0

P= (S
lS 0~+ (SJDJ e)

\t

MaximumMm s P
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Pr 10. A 4-H member raises only goats and pigs. She has pen space for no more than 18 animals. She spends
$30 to raise each goat and $60 to raise each pig and she has $900 available for this project. Each goat
produces $15 in profit and each pig $30 in profit. We find that the corresponding linear programming
problem is given by:

maximize P = 15x + 30y L= % 3 °“-+S
subject to: y <18 —x V) _
900 — 30y > 602 N = % Pegs
— =
>0,y >0
andard maximization }’71‘"’})}9111?
Valls £ constant C
7
(-
Y€Ii€-x 5 J °
+X + X
a6
%op - 30y Z 62k -L
~ q oo - 60‘ - GQK

=0

-bo X - 30;, 2 ~qQo00 > LOK -"36\’ QOO '
Neg

(b) Convert the constraints of a linear programming problem to linear equations with slack variables

H  slack varl

=

% of con S?Pq:‘,\‘(’s*
— 4 of fen-negatiuty
Cel\&ﬂ‘e..?a‘l-;_
/";r

?\+\|+$‘ = (€

(%‘X-y

—

120)\,>
e Gox + 30y +«5,= 100

Sz o, 5,20
P=(S++ 3oy L;s\(-3oy+ P = ,

Construct the ilmpleﬂ( tableau for this linear programming problem.

Xty ¢S5 Lo0s, +toP = \¢

Gor+ 30y vOS5; + 5. +0p = Qoo

~-(5¢ = 3°Y tos, +0s3 t P = o
S Sa P [coastand
l o o 1 Q 2/
le) ( o 4& oo/

Obje ctive -t -3 o &} l o
U.M \OA

(d) Identify the pivot row, pivot column, and pivot entry for the tableau

pivet colusn =2
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A 4-H member raises only goats and pigs. She has pen space for no more than 18 animals. She
spends $30 to raise each goat and $60 to raise each pig and she has $900 available for this project.
Each goat produces $15 in profit and each pig $30 in profit. Suppose that, after one pivot, we obtain
the following tableau:

Ty s - nstant V >
%"é—% “Kiﬁ o i o |3 5.3
L 0 & ol (15) ~> I o o |1'S ¥=1S
00 0 5 P B0 o o | |45 P =4S
(e) What are the basic and non-basic variables?
Ba.se'c = N,5%,P
) P=4s5o
NoA-basic= X Si
Xzo v=15

(f) What is the corresponding solution for this tableau? Is this solution an optimal solution?

So(ution 5 o0p Hmad

Peolid s S4S% (Cor (asing O Soatg
and \8 pys,

(g) Identify all leftovers, if there are any. S‘ < 3 52_ =0
—_— -

The pea has sSPace Cor

3 Mafe animals
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