TEXAS A&M UNIVERSITY Math 140 - Spring 2024

m l Mathemat|cs WEEK IN REVIEW #2 - JAN. 29, 2024

SECTION 1.2: MATRIX MULTIPLICATION

Pr 1. An online streaming service records the number of downloads of movies and series based upon which
studio produced the movie or series. During the month of Januar; n‘ mated(Geries5H00)animated

movies, ive action , ive action movies,(1200)documentar , and/6800)documentary
Hw were downloaded, while in February the downloads were 3800, 2900, 2600, 5100, 6500, and 9500
respectively.

a. The streaming service is considering charging per film or series download, instead of the traditional
subscription service. If the online streaming service charges $.99 per movie download and $1.99 per
series download, write a matrix equation that would allow the service to compute how much they

make for each studjo. — abiMmation [/ giue action / documentaly
e . - N
K \:)l Fah Se(les Movieg A-g = C - ¢ anipmated
. o NP - ) five action
an.MaXe S N 3‘2 2" 3x( &ocu.f’\
Live ackion | Y000 6500
‘A " A7 2= j.aal _ c
O Ccu-¥N. L 6100 5000 .C\‘\ "
\ 200 6%00 C\I 2 ?)OOO&]_CM.'_Q,SQQ,\.C{“
u an. 7 an. »
3 Sef, £lems
b. How much income does the online streaming service bring in, in January, from each studio?
‘3000 + L Soo %‘1)“(05
C < < 17,2 %%
b2o0o t+ 5e0e00 $1
§a\20
1200 + ©8%oo
c. How much income does the online streaming service bring in, for January and February combined,
from each studio? -
(ij>-C= TC + FC
(
22,939
W g - 92 7 ) 5\
g a.L(,u-k a*b £ 6o
$1%
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SECTION 2.1: REVIEW OF LINES

Slopa of 2 ling between two polnt 270 ( )
[ ] ope ol a line between two points, M —= ———— - -
P O T — X1 = W (lset

e Equations of a Line,

]
— Point-Slope Form: y — y; :2@_(96 = ID <% ¢ fun
— Slope-Intercept Form: y = mx + b —* y= Mrih
— Standard Form: Az + BY =C -
— Vertical Line: ¢ =a
— -
— Horizontal Line: y = b
C—— S
e Intercepts of a Line
— z-intercept: (z,0)
— y-intercept: (0, - - = B0iset
I y-in crco(i)1 (0,9) A A\, Ya- Y,
terpreting Change, m = —= =
o Interpreting Change, m = - AN = Ya- X = W b
Pr 1. Determine the slope between each of the given pair of points.
(a) (2,=5) and (-9,11)  C€ise _ ) - H+5 _ mn ..k
fuh -4 - 2 - -1 t
—g - -1¢
0 5 -
_— = — —l
- b +2 - (-4) !
e
PEELN
(b) (2.5,1.3) and (2.5,-2.8)  _
- - - - =29 -1(3 _ -l
° “"—‘I ,O,-:o -
+ k 2-5 - 2-5 o
N undeb - - R
I__ — ™M (S u.(\c)e:F\t\e.d / &oe; n°+ ek\s“—
(o] O
2 2
2 2 2 _ - 2 o]
@ (33)m (-r3) > 5 = % = O
- -7 - 2 _, pétzelo
\ 2
o -
S -za_204 0 . T
w2 2 u
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Pr 2. Write the equation of the line given the slope which passes throught the given point in the stated form.

2
(a) m = = and (&9, 11), in point-slope form N -y = ™M (¥ %)«
g (2 1L, in pointslons -,
2 2

of Ny = e (r-xd ey,

b Adh it % (=)
\}__ W - %(X'(‘q\\

\I‘N‘— %(X+“>j \’:MX*b

5 . , , T
(b) m = —5 and (4, =7), in slope-intercept form Aved oab(‘\
? R -7 =-2 (v+ b
(" N - (-7> =7 ; * —L‘> ou\é Sa(ve
A\)?(‘aac”\ .
_i X - _S_ (',L(> Co(‘ b
N ot 7 2 2
\) < 7 - '%_‘/\ + 10
-2 -3
B
(c) m ;,0),111 standard form Ave BY =C p) A8 and
S C afe
6 _ 2 whol
A v+ B\':C y -0 = —7- (X '3: > .";\‘(‘e&e{‘;‘
= €2 - &, .
[ Dy \I - ‘_} - ‘; _E - > 1S 3
7
= - A\) =z -
vz 5 *-3 , TSy -37
-") ‘-_‘—-y‘
7 7 7y - 6x =2l
(d)%_ZOand "‘éx +37:-2] )
hofi zontad N7 a "
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,  which  Gorm?

Pr 3. Write >quation-ofithe line which passes through the given pair 6f points. _
. oul choice -
(3 (2,~DNand| v

point- slope s Lwickesk

O ) N (S &
M= a4 -2 “ W X

Answer (°

%
<
{
—
1]
)
o~
]
—
D
pag
"

—attS
N 5 *—,
L (c) Wm—y:;and the z-axis at = —6

—
(- 6,0)
7% &«
H———‘——-—/) -6 e
-6
(V]
Slope - intercept
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Pr 4. Determine the z- and y-intercept without graphing. Write the coordinates of each intercept. Then use
the points to graph each line. é C)o) y- intelcept’ (o_, c)
»

a) bx — 6y = - inYel <
¥ () 5z —6y =30 %~ inYelcep o P

5x- Clo) = 30 -6y =30

5)‘ = 5/9 r=6 ‘ e =

7 E S t-intelcept. ( 6,0) y= s

2 2 -
& (b) qy=-—3r+12 . :
y- inkescept  set \=o y . (o,-5)
2.0 = _£X+\2 2 ?.‘.*:\2'2
3 . -
(©) o= %-inteCcept . ('L‘,°> Y -inteccept  pue
VeV '\—: Cagp. \J
becanse -Hzo

()y 7)'\ t X '(\'\'efc p‘(" Dpe
- -1\ e B}
o ZoWN QQ.

N ~in Yelce pt

7 t0 (°J7)
> y-int.  Set x=o
33\, = -%lo) “\2 ot (o®)
' ,’\}5%\, =123

. N=\8
10‘\ | \ 1

oCf

the jf‘qp("

S

A

(2}

N
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1
Pr 5. Given the line z = =y — —, .
. = 4 . . . A?Pcﬂh.r.“\ .
a) If = increases'\yy 2 units, what is the corresponding change in y?

Ay
= *Se M=
Dr=2 Ay Ax
Ax
3 . 3 ( Z - My - 3M 2% 2
>0 = 23T ) Y N Ay 73
+
30 R 3% .
> - - _B— =
. - \"@)““' RS 5
= +~ Qa =
T auner /-A\} =32 Av =2
- 2 -
(‘1 incleases by 3 s O 0 Ay 3
(b) If'gdecreases by 9 units, what 1s the corresponding change in z? 2- Y )2‘
wat A
nleases
Ay >o
decleases A
A\' L0 ) = _3_ A\' =-9
Ax 2
- /3 2
Y A3 3(‘?)-(; Ax)‘;
&y 24 3
¥ -6= Ax
(c) If x decreases by 7 units, what is the corresponding change in y?
Dx = “7 A\/ _ 3
e ¥* 2
Ay 3
e >
-7
3
A\, = 2 L'7)
Ay = -2
2 Y Jdecreases &y 105 uniy
Pr 6. Suppose that when z increases by 2.1 units, y decreases by 4.5 units, fs—tiTc stope ol the e
containing any point (x,y)? - e
B A\I A\, = -4 5
= ——
Ay Ay = 2.

)

’“.'S - \.5 - - \5
a0 -7 4
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SECTION 2.2: MODELING WITH LINEAR FUNCTIONS

e Linear Depreciation, V() = mt 4 b

o Cost, variable cost + fixed costs 5(x) =mz+ F

e Revenue, price per item times quantity sold R(x) = px
e Profit, revenue minus cost P(z) = R(z) — C(z)

Pr 1. A piece of machinery is purchased new for $225,000 and has a value of $165,000 after 5 years.
(a) Assuming the value of the machinery depreciates at a constant rate each year, determine the rate
——

of depreciation. ‘_“*e ’_F a"?‘.ec:cd_?cn - 5(° be
oo Lite it was (o, 22500°> to ( 5 5 \esooe )
Pu,rt‘f\a'seé — P SEE——
\LBOob —~ 22500 - boooD
/ = 5
5 -0
- -l 2000

‘&1,,@ depleciation = §12000 per wqu

(b) Write the linear depreciation model for the value of the machinery, V', after ¢ years:

\/ (,k} = “U—Oook + b A/;?Fao.c"\ I,
T \/(D) = —\2ooo(o>+ \)

22 Goee
226000 = t;
\ L‘E\ = -|2boo £ + 226020
(c) What is the value of the machinery after 47 months? wWConNg angwel . [q 7)
ot ~ YL §2
RAS afgwel | \ B (Looo (-l’): + 225000
?
A
o -Y 7000 * 22%000
€
(d) If the machinery reaches scrap value in 15 years, what is the scrap value of the machinery? [ Q
A _— 7
ScCap Value = V [‘5)
= -\2000 (\5) + 22%ce0
L4 S)o oo
\\eS (\a."‘l"f . 9( ven a Sclap Vel ue S)
weskio® - ficst
6\ C;f\é the A tive whean V] ('63 =S

Solue Mk =5
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Pr 2. An item purchased 6 @ go has a current value of $2000. After a little research you find the item
reaches its scr: alue of $800 after 107 months. Assuming the item is depreciating linearly, what was
ches its scrap va a onths. Ass g s depreciating linearly, what was

the purchase price of the item? X Now whet was -t“e Pkfc"\‘\SQ
SV\P Cof <5 V(
V(,E)= M‘b* b Prt(e_ 9)
IP
. lo?2
Two cootdinates | ( (’J 20°°> and % ) ?oo)
Find V(£) =nke b -..
=  §00-2000 _ Thoo _ Z!3e0  -Muoe . - 2§30
©7 ° oy -72 5/‘5z 35 7
12 [Py Jo0o = vi{e)= -238% +‘g

o ) 7
Pr 3. Ted runs a food truck that sells gyros. The cost. of maintaining the food truck is $255 The
stand makes a profit of $124 when 50 gyros are sold in a week. If only 20 gyros are sold, Ted knows the

total cost for that week is $234.
- — Ted
(a) Write the cost function for producing « gyros at MunekifTs stand.
Clx) = mx+ T
X Cf ved cCos "'S

Los‘\' Qu‘\ c‘\'?o(\

F= 25g

234 = ¢(20)= m-204 255

2om + 2565 = 239
-26g -258
200: - 2| 5 W= 3

(b) Write the profit function for producing and selling x gyros.
—_— C(¥> = "_;._\: *+ 265

POy = wmxrb e

b= -F¢
= R (W)- () DS’;:-*NN‘: Pes,
3
_ - MUsta ke
124 = P(‘JD) = ™M LSD) 2 S5 \Jg(‘\‘ rqre;> Dr‘
24 = Som -~ 255 white
1255 *ZESJ) Som:= 3 79 Made st ke s/
M= 37%
(¢) Write the revenue function for the sale of z gyros at Ted’s food truck. 5o
plx): RO - c(x)

Pl ctx) = RO
()= PO + clx)

= 34 - 255 . _%y~ *255)

-— %

So

= M4, L2y osgiegsg
To 20

= 374 _ 2\ \y = [ 75% _ €53
(so 5 ) Tos  wa )¢ %

R(x) = ‘-‘@
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