Exam 1 review

Tuesday, February 4, 2025 7:24 PM

TEXAS A&M UNIVERSITY Math 140 - Spring 2024

AFd | Mathematics WEEK IN REVIEW #3R - FEB. 5, 2024

ExAM 1 REVIEW OVER CHAPTERS 1 AND 2

e Basic Matrix Operations E = X 0% E G.r-‘-ll\ S \\afes

e Matrix Multiplication

e Review of Lines

e Modeling with Linear Functions

e Systems of Two Equations in Two Unknowns F - X °€ F |\ Ce S('\"- re_g
e Setting Up and Solving Systems of Linear Equations

Pr 1. Consider the following scenario:
LY - 1. . NEG1a0 nnnls - T R S | o 4 . sl £ 11 - 1220 - i - - S o ml T i1 - -
Maulles 11asS v])lA,Ul;JU‘LU 11IVEeSL. I1€ decCldes L0 111VEeSL 111 tiree dilierent coliipalles. lIlB.E?LI'LII colpally
costd $150 ber share and pays dividends of $2 per share each year. The Wind company costs|$75 ber share
and pay dividends of $1.00 per share eacil year. The Fire company costs\$180fper share and pays $4.00
per share per year in dividends. Maurice wants to have(fwice as much_moneyyn the Wind compafly as
in the Fire company. Maurice also wants to earn $200 in dividends per year. How wugkeshould Maurice <
invest in Earth, Wind, and Fire to meet his goals? MaNY 3 k@t s
(a) Set up the problem as a system of linear equations.

| 50 € + |[QOF = (200 [ +o¥ad avested)
2 E + 4 F - 20©¢& (+o+q,( d-,‘v:eiq_(\els Per Vqu)

= 2F ( rqm) 22 ||

< 0 2R

(b) Write down the corresponding augmented matrix.
E F Co F=1 =% Fs( ~
50 Igo 200C 2.0 = 2 Ww=z),

~2F =C

-2

(c) Buppose that the reduced row-echelon form for our system is
0 0]25 Fs2¢ 2 E=2§
ow+ OF 2%
D1 0[50 7 £+
0 0 1]25

What is the corresponding solution to our original problem?

F = 25
M awlt ce S hould Bu\/ 25 Shales of qu‘Hr\J

and 25 shafes £ Fifre,

cost —» 28« 18> - ..,
>
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Pr 2. Write the augmented maitrix corresponding to the given system of linear equations. Solve the system,
Ix= Syt =4

using technology.
z—5y=4
-2y 4'2\/ ~67 ==Y

Dt Do — A~ A
4l T 4Y — Ve — 4
—_—

3z—2:~4i
K Y 2 Cons = Ovt 1y + 33 =
I -5 o “ RREF . l;‘ <on
2 2 - - > °©
2 (A H ol W >
o 4 3 2 O o ©° | - oz
So |ution / DNE

- Y
-~ e -
The system ©s incon et /Thefe s o

Pr 3. Determine the value of k so that the following system of linear equations has exactly one solution.

—r +ky =24
% —dy=30 2 -¥ = -ky«dy axsb
S~ == ky-2y4
CRA

2k -HE -4y =30
d

19+ 15 1-9y =3p+g=7¢
¢ +3.5=(2+3 AN 2Abk~y+¢
2-6 +3.5 ( >5 \(2“‘3 )y = 7% ikq‘; ‘)@

Pr 4. Solve the following system using substitution or the addition method.
— A
<«/r+ 5y =19
?[ ’,2 X+ 5*[ s )
~’

Y+ 2(',';—:'>:30 T +2y =30 (7 5 )
X +2y = 3p

3
7K = 300 2 (-i )
>4 7olax o« 35y= 133
7y= 1 734 #I4%  + 4y = do
7 72-%4 5 PR vY—
N < 7%4 x y = 113
275 \/
Pr 5. Determine if the following augmented matrix is in reduced row-echelon form or not.
L [%i :2] v Leading ron~Zafo entfies
“71\0/ 0 \0/0| O e (e ‘
Le.q.ch‘l\g- ( (s on‘y
Noa~Zefo on ts
%] 0 o Bz o | o
(¢ ) o o ﬂs ~ (\".\’ P‘REF 2 ero rows ot temn
llc&u\l\} (s 50 r;al‘,‘

«®xS we 30 d‘OW‘\
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Pr 6. Perform the following row operations 1 + Ro %é and —2R; + R3 @in order on the given matrix.

S T1 0 2/(7
e [ -1 1 1|3
{2 2—38} - ! \ 3
R& Q;’)Rz [V o 2} "2 20 Q\o fa)
42 2 -
- — -2
19\:‘?-’& Tl o 2|7 ;z ' 43 -meg
Lb L 3 o 2 -7 <{ € New RS
Pr 7. Use row operations to transform the matrix into réduced row-echelon form
e P 1 =215
cUismr 5 s
—.3 Rl-‘. 22 - R2 N I ‘2 S 3 2 ‘2
' -3+3 6+>. ~(5¢l2
< sz,»\za }:.L -2 BB, o R, -3 o,
3/3 20 2.
3/,
Pr 8. Solve the system of linear equations. using technology. zj}q ’( ‘l
2L+ ZY -42 =24 2x+2y—:1i§24 "‘O ~2¢2 54_5"
X +oy+2:=-9 .7 O 835y
Ox -y + 3z =-2|
L coN - 4
X 2 eF Ly (B N }
2 ; -y |2 RE HoTiy|-a| » * *&79
o | 4 | — o O NI 21 Y -3z =2
o) -l 3 ":v‘ O o O o X = ~Z_q
Y= %% +2l
T

Pr 9. Assume your solution to a real-world application problem was (z,y,2) =

(5—t,—6+2t,t). If z,y, and 2

fepresent the number of whole items produced, how many solutions does the problem actudlly have?

4/£T‘:’:b 21, €),

[}

(L

5-¢ 20—

Azo <+ & +€
Vo ~%+2€340
22D t2o

t= 3,4, of S

ol ¢

EI\e,fe wfe only Thiee 5°'u+“°y

<

5

1€ ppreAN Lo =
*“300 et

Woeu ld
be Pﬁfgm‘.&,‘



Ax =06

pr
Pr 10. Consider the equation 2z + 3y = 5. If « decreases by 6 units, what is the corresponding change in y?

r\( incleaSes by

- (-é)— = — = I 7
“ ants, 3y = -2k \(§j(1\Ax ( @———(—/"’dltAY
- - 2
y: 3k (3) ,'—?-,’,T"“Af/

$27On0 at the end Uf el zu:mo Uoiug a lincar lll(}db} dwcrmlnc the rate of d uupl"CClamuu of the car. $1'-( q
o
- r - “ .
c’cp eiiqlian

244So0 -~ 2000 22450 t= €'Me n Vears

-a - AR o o ° =o
6 -6 = -2296 E$2,245 Per Year: |

Pr 12. Dave sells lemgnade at his lemonade stand. He makes the lemonade at a production cost of $.15 per cup.

e fob. X  4— When he scllsn a day, then his profit is $2_7~. When he sells 50 cups in a day, then his cost for

that day is $2T.
(a) Determine the linear cost function C(z), in dollars, for making z cups of lemonade.

C(¥) = mx+ F F=9 M=z 1S
a1= -15¢56 +F

/> 21 = 2.5 «§

2( = C(ga> = ,‘S(SD)'('F -75 -~2.§

(b) Determine the linear revenue f}mction7 R(z), in dollars, for selling = cups of lerr‘l:(fn:de.ls'
R(30) = P31 + C(3@) p

= 27 +( I5*30+13.5) ‘L5= P:30

D 3
Vr°c* cu?s = 27 + 4 ; + \-S S < "‘ 5

:R-C— R=RC , Ps B8 -y
E R szmﬁhvg—:-‘egs of lemonade. 30 ( S

(¢) Determine the linear profit function, P(x), in dollars, for makin

(} E :R-C = (b - (,lef \3,5)
= [S5¢ = .18¢ =136
(h.s-.18)y -13.8

-
(d) Determine and interpret the break-even point. T E ( X\ - | . 3 S X - @

N4
whefe Rx)= C(x)
IS¢ = .16x + 13.5 X = lO ecups

~ 162 ~. 16¢ Ro) = (.5 * 10
[.35%x = 13§ T Y15

). 3% .
35 se(ls 10 Cup3 o'F )QMO/\Q.J()

hes fevenue of 116 wi ll (“ee,‘(‘/e-z%{

his Tot el cost.
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Pr 13. When a company sells a smartphone at $500, they sell 2000 phones daily. If the price increases by $100. -2 A\l ERY-To)
- then the company sells 400 less phones daily. The company decides to use a new producer. The producer

DeV\ N 6 will provide 1500 phones if the price .is $250 and will provide 2100 phones when the price is $350. We
Ssume that supply and demand are linear.

4 (a) Determine the Supply function, S(x), in dollars, as a function of the supplier providing = phones.
Supply Sly) = xs+b M= 350 -25 & $
I = loo® |
2lo0 - |50 - =+_
Goo (A

S(x) -250 = g (¥-150e)
S(xl = L ¥ -Jgnl&so + 280

= JE“ -250+ 250
B = % «x

(b) Determine the Demand function, D(z), in dollars, as a function of customers demanding = phones.

D [x):’-\\(—x + 1000

A .‘.(08)
-H:h Ay = -Ho0 D(x) = mx4+6 = Ly b

_ 6
6 :$q Oo
s - ~ . X+ 6boeo )""
¢ % = (~2
UY <= ~ 6y + 24 e00
+bx + by (2"‘0") “4oo)
lox = 24000
o \o

= 2400 P‘\OA‘S

TF we Sell  The ?kones F,r 4 Hoo)
+hen 2 Yoo Pke‘\ es WZH be Swpp lte d
and  deman Jded,
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Pr 14. Which of the following lines graphed below could be the graphs of a supply, demand, cost, revenue, or
profit function? Explain your answer.

O -

I
S
V

\ —_—D (\es Q*\\Ve S(O pe
A
L > Demand

Yy
(a) Lines that could be graphs of Cost functions: C o D ( Poss S(°PQ) b2o )
(b) Lines that could be graphs of Revenue functions: oN ‘\’ D ( Po". +\\\/c < (o pe,
R= px b=o)
(c) Lines that could be graphs of Profit functions: B ol D ( P o s:—h‘ve S (OPQS J

((\ol\~ pas."h’ve b)

(d) Lines that could be graphs of demand functions: A
) Ne 3 @ '\‘( ve S (D P e

(e) Lines that could be graphs of supply functions: 73 :
(pes. slope b =0)

C «f D

New Section 1 Page 16



Pr 15. State the dimensions of the matrix A = 4;) 3 _19
—2Y
3x 7 12w
L‘ Cows 3 Cc‘ wMMns
qx3
—_—

°-2 4 w

Pr 16. State the value of b3y given B = L
Ll d ] 3’y ﬂ 8

d 0 -7 -2

[ = Sl |

3rd  fow

Pr 17. If Ais a 2 x 3 matrix, B is a 2 x 3 matrix, and C is a 3 x 2 matrix, determine the size of 4C + (2B +3A4)7,
if possible. -
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] [y+82 126] B [41 —94]
'& [Wl 4 [ 2-(~Y 29
1 K< (2 [_7-"1 9.(.1‘\

\a 1§ =2 w i@

Pr 18. Determine the value of w, x, and y given Z)
~

A

— ~)

2-N .1 wt¥€ -
§ -2y =% Y1228

F——y -

L
Q-"'(‘-’ “(*"1
yz2, WHI0

Pr 19. If Ais a2 X 44m_atrix, B is a 2 x 4 matrix, and C is a 3 X 2 matrix, determine the size of CABI, if

214 (2m)T
5x2 4 2 Y eyl
9
v/
% Y Y x2
—2’ 3m 3 N J\"gt""c}\
pr 20 Compue | 25| h; o } L3P
(- ) 3 ¥l 3L) lagendsy B 21 33 () ‘x
{@W[-(a\“‘o [30Yy (-p) & ufwyoltl +2y(0) Gw(3) 000+ 2y )

| ¢ G0 - 5P b ¢Dxt0  ~b+0O -3 1
- 1""36‘“ +O -2PY \Ewir tO €O 19w 10 ->
—b 2y -‘(

(2 ¢ qrd ~Op
] 6w —ﬁw |\ 1w -2
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chicken. Last week, the east store sold/ 115 chicken fingers,

Pr 21. There are three food trucks in town which sell
42 baskets of friesy 63 chicken sandwiches, and 60 cans of soda. The west store sold JI05 chicken fngers,)
79 baskets of Iries93 chicken sandwiches, and 140 cans of soda The north store sol C ers,
€S

askets of fries, 50 cans of soda but no chicken sandwiches. Use a 4 X 3 matrix to expres
\—_—/_\)
3 S +or es

Tlormation Tor These Three food trucks last week=> O e
(a) Then if sales at the food trucks are expected to decrease by 13%

the e){pected sales for next week.

fan. [ug
Ee. ya
Sand, | 3
Seda L co

3=

>

log
72
23

4o
w

e Pec'\‘u"

next week, use a matrix to show
.13
Go

43 = A

@]
5o
N

()

A - .BA v

S« les
LSe Calcy ‘-c"‘ol\
(1-.3) A

.82 A

oo Q& 52

36 62 37
S84y 20 ©
S2 )21 43

<

|1

(b) If all three trucks sell chicken fingers fo basket of fries f‘»- $1,>a can of soda for $.50, and a
1 1 - o &

chicken sandwich for $2, how much did

A

4

A\

LS

{

emeh Tood truck bring in last week?

Ls7] €
| Cree
2 Sand
8 Sodas
wlonNS§
(.5 ¢ SazesS

)
>
N -
L

> 5]1A

Egn.so $345.50 $158 |



;
Pr 22. You have a line which passes through the points (3, —4) and (%, 1>.
(a) Find the equation of the line in point-slope form.
= (- () S _ 5 . -8
A = >
5 >

y-iz 'J[x'ﬁg)

(b) Compute the slope and the z— and y— intercepts. Graph the line.

-~

t-inteltess 50 = N-I: 2lo-lpy = ~»y=2 (0,>)
+|

+(

S——in'\'dcev’c". <O O-\=-‘3(“"‘b—3 = ’lxj\\




