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

MATH 140: WEEK-IN-REVIEW 4 (3.1-3.3)

1. Set up the following linear programming problem, but do not solve

Nash Furniture Company manufactures tables and chairs. Each table requires 45 feet of wood and 4
labor-hours. Each chair requires 20 feet of wood and 5 labor-hours. The profit from the sale of each
table is $65, and the profit for each chair is $30. In a certain week, the company has 4300 feet of
wood available and 480 labor-hours. How many tables and chairs should Nash Furniture Company
manufacture and sell to maximize its profits?  yknowns / vartables

Q \O\XQ e
Variables:

t — fumber of tobles W\OW\MPO\CA‘\AFQA and sold

= Numbe, of chaid Mw\ugo\d'um(\ and Sold

P = ?POQ\?\' frowv  sales (a $)

Objective:Minirnize p = 65T + 30 ¢

Subject to: 4‘5t T 20¢ $ L\'5DO (‘»OBOA ""\ '??,Q'l'/)
Con Shvaints 4k + 5¢ ¢ 420 (labor- houn)

t 70 7 von-neqabinty
C 70 j %M’clgmvxﬂ !
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2. Set up the following linear programming problem, but do not solve

A housing contractor wants to develop a 42 acre tract of land. He has three types of houses: a
small 3 bedroom, a large 3 bedroom and a 4 bedroom house. The small three bedroom house
requires $70,000 of capital for a profit of $20,000, the large three bedroom house requires $84,000 of
capital for a profit of $25,000, and the four bedroom house requires $100,000 of capital for a profit
of $24,000. The small three bedroom needs 3000 labor hours, the large three bedroom needs 3500
labor hours, and the 4 bedroom house needs 3900 labor hours. There are currently 250,000 labor
hours available. If the small three bedroom house is on half an acre, the large 3 bedroom house is
on 0.75 acres, the four bedroom house is on 1.5 acres and the contractor has $6 million in capital,
how many of each type should be built to maximize the profit?

var(ables objechive,
Variables:
2% nunor o smal 3 bedroom housey built and eold
U _Aumler of ia%& 3 eMoom ousn built amd Sold
Z _ numler of A bedroon Towsn bwilt and peld
P o profik from sale of ¥ Wouses (w thowsavds of & )

Objective: Minimize P=20%+ 9—5"1’\’ A%

( ca x‘i-'D.,Q wu
Subject to: 10 2 + %ll-’l{_‘\" '/oO% £ b,000 ‘H"O\ASW)CLSO'Q )
MAAAN \ Lovloer Lroudl

Consivai wis 3% % 3'5“-1_‘\’ 3.9% £ 150 C o Bhous andd

[UWA S AN
05%+015«4+16% 47-( Di)

x 77 0 '\37/0 L, A70 (Mn~m%‘o\n%&)

7
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3. Set up the following linear programming problem, but do not solve

Etina Mining Company operates two mines for the purpose of extracting gold and copper. The
Lonekop Mine costs $20,000 per day to operate and it yields 1.5kg of gold and 35kg of copper each
day. The Mimosa Mine costs $25,000 per day to operate and it yields 2kg of gold and 15kg of copper
each day. The company has a target of at least 22kg of gold and 230kg of copper. How many days
should each mine be operated so as to meet the target at a minimum cost? veualbley

objective
Vot alples
0 = numlogr o@ cicM-&S ope/m%‘n% Towkop Mang
= b o &ou\a/& oFevqhwa Mimosa Ving
C, = cerk e{, OPQ(O(HM% Hg Fwo wuened (in thouwrands of &3

Dbjeckive. Minmize C = 2oL+ A5 M
Subject 4o ( 150 + 2m 7 A% ( aeld barges v %3)

354 + 1bm 7 220 (wfper target tn fq%)
270, w70 (nen-gotiviy)
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4. Set up the following linear programming problem, but do not solve

You have $15,000 to invest, some in Stock A and some in Stock B. You have decided that the money
invested in Stock A must be at least twice as much as that in Stock B. However, the money invested
in Stock A must not be greater than $12,000. If Stock A earn 4% annual interest, and Stock B earn
5% annual interest, how much money should you invest in each to maximize your annual interest?

Vostables Ob\'\e chu

\artol\es

0O, = awmount tavesed tn Stoctk H”(wu %%3
b = Gmount (nueskd n Stock B(in $)

T = oauval {wnterest earned Qn ‘Hﬂ

M’. Moaxiwae T = 0-04Q t 0.05b

Sq\o\‘lec{- Yo 5 o+l 2 15,000 (ﬁ» avan lable 4o (nves%,)
o 7 2b C\‘a—HOB

o £ 12,000 (max (nvestment n
Stock A )

&7 O, o7 O Cnon-neﬂaﬁw’%3
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5. Graph the inequality 5z — 9y@1, labeling the boundary line and the solution set with S.
S ot

[uiy

Bowdary Lne, (daghed )
Bac— C"\a = |\

r &t
~
9

"qj = 1‘
=7 20—V (oY ! 4 =0

"" ‘
| (2 0)
a’ - iﬂ‘k.((} " ./ ’JC = O
f"' —-q-
Az (0) /3)
Test point:  (0,0)
?

5(0)-ql0) < 21=> a<2] v/

6. Graph the inequality —4x + 7y®0, labeling the boundary line and the solution set with S.
non- shuot- Boundary ne (so0lid)
q

E "’L\~OC+7'\3 =0
7 gc—\'nkru,ﬁ ! r\ac )
- pd (0,0)

A y-intercepr” x =0
(O)OB
_hx4 K L ¥ eed ovother Poivxt *
;H“J Let 4.3=L]~._T\7\en L= F

(F54)
Test point - (5,0)

=

Ry

(reverse haded)

=\
\
\

(@}
\
o

==3

(B

?
(reverse S\f\ade&> -4 (@ T 7’(@ 7/ O

T20 70 X
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5. Graph the inequality 5z — 93;(9217 labeling the boundary line and the solution set with S.

M
" Bouvrio»rg( Line (dcxs\qed>
N
Baa- Ay = &\
s Sw-ly=2] ¢
- 7 gc—b\f\k(%\'_? U =0
""' ‘
1 5 % o (9:5)03
et ~indercopt . x=0
l” —5
12 _*
L (0) /33
10 Test point: (0,0)
(Arue s\'xa&n%\ P K

5(e)-ql0) <. 21=> a<2] V

6. Graph the inequality —4z + 7y®0, labeling the boundary line and the solution set with S.

non- st et BOU\V)C&O\N%;&A:V\L (SOHCL)
‘10y — L\-oc+7xé =0
/ :
L : ,/7 i-—wﬂ-ﬁ(&,ﬂ N fué: )
{ ,// (0,0)
/ y g’ =0
H AT e yetoet @
/// (O)OB
Y 6,‘_/’ . ¥ eed another ?oint *
73- Let 1331)-_—1718\/1 o = F
_»10L - 3 (:(- 5 Lk)
True she " Test point : (5,0

' Q
-4(8) ¥ 20) 3, o

‘7~O>/o><
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7. Graph the system of linear inequalities below, and then label the solution set with S. Then state
whether the solution set is bounded or unbounded and the exact corner point(s) of the solution set.

34y <12
62 + 5y > 30
z+2y <14
x>0, y>0
3z +y <12 6x + by > 30 x+2y<14 x>0 y>0
(selid) (<o) A) ( 501(3) ( S‘*T"‘D (s013)
Boundary Line: 2o +\3 =2 2 13 =D 9{,-\—9_3 V\Li» = Q}

. - d
z-intercept: CLl‘ 5 O) (b30> (“\‘) O) QULO\ vant I
y-intercept: (0) lg.} (O) b) CO) :7‘3

(0,0
Test Point: ( 0) °> 2 (O) o> ? : > o) +72.(0) 3
3 4(0) £ ). LD H 20 = 14
0730 X Oz \uV
W Zf
=3 (revede shoded )
\
s\‘\\ . '5' cofver pont C
g ‘.S
\ 1 ﬂ _ bX + -
~ bounded 3>(+3'|1)r"£; 5\3 50
- \ ‘\\ 3 ) l 12 | O Jo
: - H T~ 65 20 = o) ?J
- | I \*&"’& =0 3,2)
: R x—""z‘aF 1 Coroec point D
X+2L3 = \Ll_) %x.[_:j =1
N l n+ reef
3 x-\-\z:\?_ 3 ]

Corner Points:
R- (e,3) C° (‘lé?)?')
(6,0) D: (246)
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8. Use the graph below to write the corresponding system of linear inequalities.

* ol Mnes avt solid D nonsidch
]"eca(‘ua\{-\«'ﬁs

% ue test points vo Yest for +age, o}

a—y=3 ‘\“Qq‘uu\/s')n&_ (é o¢ ?)

O
\
7 |l

H
<
- -

; . ). 17('-\"‘3 =19 (0,0) not
1 N o .
O
q 2. %'kﬂé = \l (Q)O7 Yn“'\'ﬂ
¢ gg:xo Soluboy, get
AU ol

+y=11

3. 7<.——\3 =3 (0,0) s in
85\\)&"').0.”

\yf
o-olg]l > ¢
non—v\eﬁa-\w‘vﬁj conshainS
5 5a+€s£'ed in S
Ty 7|
/‘é' 7 5 X 20 R ’Ié?/D

O
S
-
Il
il
3

Ine%ma\i%es Y. .

x+%zll

¥ Unlegg a Lisg, pagsel through
Loy £ .. ;
\»éY tmoxmj R NAS evx(bu\rc..%e,d Yo uée

K20, ’\37/ v (6)6) a5 o tegy g:oi.wlf *
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9. Use the feasible region to determine the maximum and minimum values of the objective function
z = 2x + y over the region, if they exist and where they occur.

N
D

¥ S unboun 8e4d
’ ¥ S isin Quadrant T

¥ TV\Q, Coe%c'\.qn‘)‘s OQ Y
N Ohjechve finchen Z = Zx-n}

z—y =

[uiry
<

_—

Ore pPosihve,
» Henee | by Yo Ford amertal

Weorem, of direa, ?wgramm@%
T h ' 7
95 @ MINIMUM in S Loy

o
iR

IR

S

BN

B>

ot a WM RBXimum

+y=11

NS

&
I
|

il
ot

(z,y) Comner pnt %

Z2= 2+ 5 =15
z =2(y2='\H
z=2(F4y =13

\

The WL WA v, Volue 1y E<\B and it
Octury at o\ PDW\’\S Bn Yo \ine
}oinin% Y, corner powS D and .
T PTLp Savs % has 1o MaXimum

)
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eS|
Y4
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10. Use the Method of Corners to solve the following linear programming problem.

Objective: Maximize P = 12z + 8y

Cexer
Subject to: 3z +y < 15 — = Q/\aeeé
_—
6z + 5y > 33 — 35 A
r+2y <15 ’,//
B = 27O
|z20.5>0]> Quadrany I 5 *
(s9i) (ud) C sid) (sohid)  (sohidd
Boudory line: Bxwy=15, Latby=33  x12y=B x=0 y:p
o - int (5)0) (% >o) (153 O) «%vcxxi,s L~ 0mS
5 | —
3 )
y-int (0.8) (0,2 Chy X704z 0
Test point-: (0,0) (0)9) (0)0)
2 ? ?
)4 o 2B Clo)y5le)7 33 O +2()EB
0 <15y 0% 33 % o< 15V
Corner point C
Corner pnt \ P I intesechon of Lx+53=?>3,3x+5=’5
YL
A (03.8) | Pz nlo)ye(38)- 60 L5 F’\lg\;]ilo Sl
. b = ( b) = 52.% !
2: (o‘ib\) P = 12+ 3l6 )_ ; corver ocigt D
C; (3 ) ) P =N (‘%)'\’ 3 (D - Li' Tnter e chion 0.9 3x-\a3=)5)7§+23°l5
D: (3.,06) Pzy@)+ 2()= Y * ™Max 3 1%\ v o3
y (3) X_l y_\\va]'r&glo ‘lG]

SOWTION - The vmaximum value, <5 P= 2 ond & OLcuB at the

pont e (’&p@ = (3,6)
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11. Solve using the Method of Corners

You have $15,000 to invest, some in Stock A and some in Stock B. You have decided that the money
invested in Stock A must be at least twice as much as that in Stock B. However, the money invested
in Stock A must not be greater than $12,000. If Stock A earn 4% annual interest, and Stock B earn
5% annual interest, how much money should you invest in each to maximize your annual interest?

0 = amat nuesked i Stock R (.."\ ‘1’)
b = amnt mvesied in Stock & (in $3

1= Yool annue] interesy

0\0'3&()—{«2.-. wmax ) = O.opo 5.05b

Subject fn: Ot b = 19000 (% avarloble)
o > 3ab ( fo.-l-\'o)

Q £12000 (Maxx'mum jnvestment (n Stock A)
070, o706 (non- negqohivihy)

- —
= .09b
COvnev Pn{' (qﬂjw_

C‘A-\-\o =\5000 (ceut(se 6\\0\6¢.¢> Po (0, 03 O

T =

B (booo ,5008) | L = 66O * MAx
¢ :(120m , 3000) | T = 630

D: (12600, 0) T = 480

| |

SOLN: The maximum inberest S L = $ 650 when
€ 10,000 iy (nvested in Stock A and $ 5,000 s

invested 1 Stock ®.
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12. A company manufactures two types of furniture: chairs and rockers. Each chair requires 1 box of
screws, 2 units of plastic, and 4 units of wood. Each rocker takes 2 boxes of screws, 3 units of
plastic, and 2 units of wood. The company has 65 boxes of screws, 110 units of plastic, and 105
units of wood on hand.

In order to maximize their profit using these materials on hand, the company has determined that
they must make 13 chairs and 22 rockers. How many of each of the materials (boxes of screws, units
of plastic, and units of wood) are left over when the company makes 13 chairs and 22 rockers?

% C = number of diai?  made and sold

* Y = number of rockéS Made and Sold subyed 4o ;

v
X Yo /G%\ME ouk 4he \Q-Q'\' 'O\JQ.Q) we need Yhe Con&ivants

X Vo Mo, pre%’c) we veed

Screws C+ 2y <
(re) f < e C=1% and = 2 *

(plaghe) dc+3¢ < 110
(wood) 4+ 2r & 10D

]
ww“t ded |Amount ovoil oldle | A mouns Y over (unuged )

SCrewS 12+ 200 = b7 6D & i
1'% B

P\G&‘HC 1('371’3(27‘3 = 5]1_ o \ -

Tows | #0d)1203=ap | 105 i J

4 22 rocke’ ar madk

DL T L 'b \3 c\r\a\fs aw ]
S5oLutioN; To worximiz profit, 4 Qe

and % boxes o-? screv 12 unts of ?\a&*\\c,
of wood are ekt owr.
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