Math 1313 Final Exam Review

Example 1: Find the equation of the line containing point2)kand (2,3).

m- Yan Y= i YT = b
¥ =X, A= WM ¥ Y- = \ X )
= 32Tt \ = \¥ y-2 = %-\
oA =Dy s Y= x4\

Example 2: The Ace Company installed a new machine in onésdactories at a cost of

$20,000. The machine is depreciated linearly oGeyelars with a scrap value of $2,000. Find
the value of the machine after 5 years.

. § = b
M""' ‘.:Lr‘. -_—F N \
F T V) = mk F Tk
- o o
1, poo —2P° = —\eok ¥ o060
= 10 _ $ \
- —\%00 VL‘E) - —\‘coc'LS) \ 20,000 = | ®W\,000
Example 3: The AC Florist Company got a new delivery van abst of $28,000. The van is
depreciated linearly over 5 years and has no sak. Find the value of the machine after 2
years. in\’-—__/
O —34poo ©
M=
S V(O = -5,600k + %000
= —S,o0°
V(D = Swoelz) 26000 410,500
Example 4: 4. A manufacturer has a monthly fixed cost of $12068 a production cost of $2.50
for each unit produced. The product sells for $&0umit.
a. What is the cost function?
CO)= cxx ¥ = R.S0X > \1e0
b. What is the revenue function?
YO = so% = lox
c. What is the profit function?
PO =@ = (5-)X —-¥% = 7,5%x -1z00
. ] . _ '
d. What is the break- even pomt.l Ve L -Cuen Rad .\3 ) Bee-Eren f-cafnw-)
L =
\ox = 2.5X4\100 X K =(ox
7.SX = 1200 ¥ (10) =w s 1
- o = \(LOO
X =\ N BreX -Gvea Teveant
Brex Sven J
Qua¥ixy ( \Wwo , woo)
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Example 5: Solve using Gauss-Jordon.
Xx—5y+z=>5 \ -s s\ 3% A% \ -5\ Y
—ytz=2 ot -\ \ . o -\ e
3x+2y+z=11 '3 2 |\ f\ o 7 -2 -4
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Example 6: Given the following matrices are in row reducedioftate the solution, if it exists
to the system of equations.

Xy =%
1 0 0]-2 1 0 0 2 1 0 0] -1
[0101] [OIZO] [0103]
0 0 1| 6 0 0 O0lO 0 0 Ol 4
Tabinihe
'x .:\ A€A = -
A= & = _ )
Yy =\ WLz =0 (L) V=3 Mo Goluion
1= =0 b 74
Example 7: Solve for a, b, c and d.
a b 2 -11_r14 3
[c d]_[—s 6]_[—2 4]
o - =4
L-EF)=3 C -(-s)=-1 d-v =4
o= W Lil = 3 (ys =-2
o= A -
- -3 d=\o
Example 8: Find the transpose of the following matrices.
?Qws -b (odeoms cdlumwnas =5 Yo 2 2 1
-2 3 2 B =
=11 o a4 =10 -1 3]
1 2 4
_\-7 \ ~ X O |
h 3 0O (S - 2 -\ A

X Yy v s Y4
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Example 9: Find the product, if possible.

2l

axy) (»Xx7)
( LLJ' Vo A M

Example 10: Find the product, if possible

NoY- ?ussl\o\c_

[i é][l S\ e & ?rofl%\‘ = 3x3
é1 2(3 B
x) (2 X
Yoelhh  tete 2l
¥ -2 ¥0 Yy -\ S -¥L 3
1 -
Lelh it x, g '
1% 0 "L A0 a Ao S \ -4
Fa-4  ¥s.la \ DT
-\ Mo 3o e U N
Example 11: Find the inverse of the foIIowmg matrix
A o fa-+ ] [
A =% |< a 6 s RN
. N Uz Tz 1\ ™
D= ad-\cC A = A S ~
'“' T 0L =\ %‘L—
= s (o) - 3(-W)
Example 12: A manufacturer of stereo speakers, makes two lohdpeakers, an'eécan@my
model which sells fof$B0 andiEiii§lixe model wisietis for §280. The deluxe model uses 1
woofer and 2 tweeters, The economy uses 1 woofedaweeter. The manufacturer currently
has 20 woofers a&ers in inventory. Sahagproblem tGIEXIIZENREsm e from the
sale, use x for economy and y for deluxe.
X9
Woodees ] \ & 20 S
<. A ¥y & 2
Mo" \ L £ us 3
x ‘\'13 2 US
?rosr: - sO© 2900
A3Y = O
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Example 13: Maximize the following Linear Programming Problem.

Max P = 3x + 2y ) €\ Ax iy e Q
st: 2x+3y<120 5, 5 C -
2x+y=<81& 3 & pent Y £ -2xiy
=
x,y =0 4 € ST x4y

- Dp\’\w\ U‘»-\M/
(D,C’) AD V2l =O e S
C | a2l =%
(3,2 () +»2(D =% @ (>
E\;o) 3I() yue) = Vo
Example 14: Minimize the following Linear Programming Problem.
MinC=x+y Stz 2\T X & 3gq& W\
st:xBI;yZz 12111‘ dy2 -3xHZ 3 2 =\
%y 20 Y42-3xre g X +5
Pes| %9
Do\ Velue
(2,5 2%y = S e T
s L= M
(buod) | Wao =\
X (&,0) 4io =4 @ (4>
Sole Sor w % W 3

Example 15: Find the accumulated amount at the end of 6 mamttes $2000 bank deposit
paying simple interest at a rate of 3% per year.

F=TP(\wed  p=a000 ¥ = 2000( \yo.03 (0:5))
= 003 4

-E:%_ZO.S :10%‘0
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Example 16: Dave invested a sum of money 3 years ago in agswaocount that has since paid
interest at the rate of 4.5% per year compoundeatimpo His investment is now worth
$5,721.24. How much did he originally invegt®y.

) -5
nN=n~t Ore Yive Tppos Y= 572\.24 ( \ o DUS,\‘Z.)
Pv. /X

?= (10" ~$soo

X -
Example 17: Mike pays &uh for 4 years for a calkintﬂgo down anmelﬂ. If the
loan borrowed costs 7% per year compounded monitigt was the original cost of the car?

How much interest will be paid? W PV

vV A (_\ 5 ?: %ot:(l- (l'\-oo_l)l‘l-) ) / oo')ll"-—)
- [ \x<C
V= E‘_ 1 = \,s26.00 4 DY B00 X B = 14,400
14 ,UuS -\ S L% .00

La =
LE X

Example 18: Steve bought a car for $30,000 . He put down 10&fimanced the balance. His o ¥7\.a4

bank charged him 5% compounded monthly for 5 yaaltsat is the_ﬂ?

Amors . 9e SCg P = %0000 — 0% b 72
Y 1900 - 30000(0:D)

—— - "—\—-— : _
(V= CF™)  ¥7 3200 e E =|sast

Example 19: George decided to deposit $4,000 to pay for sserhie plans to take in 2 years.
His bank pays 3.5% annual interest compounded s@gdly. How much will he have in his
account at the end of two yeang2\. “"':":;:"

VU w/ex

X
NN

= v (D x tioop( \ oS |2) =4M&7.4d
Example 20: Sandy decided to save some money for her dauglteltege education. She

decided to save $500 r. Her credit upays 4.5% annual interest compounded

uarterly. %e availablew her daughter starts coII' 10

H? 7 ‘:,U. Ann\,.:-\-b q'w
Fh _

Y- E i(_—“‘a« 1 - V= 25,053,142

¢

Example 21: Let U={1,2,3,4,5,6,7,8,9,10},A = {1,3,5,7,9}, B={2,6,8,10}, C={1,2,4}
a. Bnc¢ Z'Z',tl,t-,‘nlo'ﬁ/-\ 53 -545,(“-.-,«):.}@%
X (p~rom '.:2('.:“)\03

i \,5,5,7,4 ?5 U 3’ \, 3‘,‘5'5'7,%75

/t A\\ Auv\)cr_‘s \Tﬁ\-‘A
Ll‘ \,%.9,7, “25’

b. AuB°®
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Example 22: Given the Venn Diagrar y
a. nlB U (A° 0 ¢9)]= BY (AveY
O@ AT A\ r S 7
o
' c
b. n[BN A NC)] w(\(AVC)
’ ‘n @(nz (tl't Corvapn
. O = |

L
Example 23: In a group of 300 hundred students, 125 are cuyr&aking a math class and 1

are taking a history class and are taking both classes. How many students ingttaigp are

taking a math class or a history class but not?.

S A+ 109
70 S
= |1 \@O

70
Example 24: Suppose a person planning a banquet cannot deodéotseat 6 honored gue
at the head table. In how many arranents can they seated in the 6 chairs on one sithe
Y (‘* & Cenwrs ) B o5 braes’s)

table? e e o

€ lb,0) = |720

]
Example 25: In how many ways can a president, vicelpresidem,éary, and trgasurer

W, 2,560

selected from an organization of 20 memb
TA'\G-—% => Ver m, ?('zp) l\_) -

Example 26: You are going to make a serial numbeilich can have no repeats and conta
digits and two letters. A zero cannot be the filigit. How many serials numbers are possi

4 .9+8 ~ Yo ¥2S Y\ {200
Do“' Ry
[k B
\b"' eV

1

Alna.
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Example 27: A car dealer is offering special pricing on a truitkhas four models, six exterior
colors._3,interior colors, four choices_of seateravgs and 3 stereo systems. If you can only
choose one in each category, how many differenk&rgould be constructed?

Y " 3 “ > = [gwy

rolels Ex*. Vakm Se N Sheree

Example 28: Find the number of ways in which 8 members of {heece shuttle crew can be
selected from 20 available astronautg)s D rdec ., pn\‘\.b 515.,\‘.5.1“.-‘\'

C (20,9) = [\is,4a70

b. The command structure on a space flight is detexdhby the order in which astronauts are
selected for the flight. How many different commastidictures are possible if 8 astronauts
are selected from 20 that are available?

?L'L.Ds%) = |S,2 74 ,\t9,uo00

c. If 14 men and 6 women are available for a spactiletflight, in how many crews are
possible that have 5 men and 3 women?

C,L‘*"")5> e (6,3 = HO, puo

Example 29: A box contains 2 red marbles and 3 black marbles arbles are drawn in
succession without replacement. Find the following:

_3_{-"!—-1 x ¥
Vs _ @ / -
/ ' '-—-—-"3}'-' &1.

S,
a. Find the probability the second marble is red?
?L‘Lnu\'\s’ias\) - :%;-:—4 R %.% =|o.1D

b. Fin(d the probability that both marbles are e color?
c (olor - r= 1 2z, A —
¥isme oy = Z(7) "'%{ﬂ) - | 9.49

c. Find the probability that the second marblelask given the first marble is red?

P(B | XD = FL®ARS . (v | 3y Joos
PLED L/s
d. Find the probability that first marble red giviésat the second marble is red?

Pt |wd =z T | 2D
T 23R T

oS 7
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Example 30: Let E and F be events of a sample space S. Lé:t)I&(E_._69, P(F) =0.36 and
P(ENF)=0.15.Find P(B} F). 4 Tasde Mo cirgleg

= 0. 15%v0.2\ Yo, q 4
= o.%4
.'.’.:-11\“% \-0.44 = 0.(@

o\, +o.ts ro.2\

st

o.

-

ExampE31: Urn | contains_3 red and 4 white marbles and Woohtaing 5 red and 2 white
marbles. Each Urn has an equally likely probabitypeing chosen. Find the following

probabilities if a marble is chosen:
VZ.‘ vrn

)

3

—

2

a. What is the probability that Urn | is selected @ red marb

?(Urn\ ﬂ’ﬂa.k) :Jil%) :T“f\:

Y

b. What is the probability that a red marble issgrd?

P ()

Vo |32 » Vo (S = g =

Ura 12

e?
o.z\Y

0-5714

c. What is the probability that Urn | is selectédeg that a red marble has been selected?

P Lorat ) RedD

7(vea\NCG)

P (2ed)

T vz () * e(SR)

Vi (3)2) _

©-375

d. What is the probability that a white marble hi®sen given that Urn Il was selected?

Y(WAUZ)

P (w \ ura’l-) - S,

Ve L=z/7)
———
N2

0-aA% sy

Example 32: 30. A sample of 6 fuses is drawn from a lot caniteg 10 fuses and 2 defective
fuses. Find the probability that the number of déde fuses is:

Chanig
a. Exactly 179 (X=\) 25 | vy S rood
b. No defective fuses?
2 Deb  \Ob-0od (2D ¥ clow
) ¥ a4

c. At least 1 defective fuses?
T Vs C.ﬂ-»f;b w-"‘- I,O DC"Y)

Pix=2\D) = \ - P(X=2)

\ — 0.227%

Al = L) = 924

-

T\ A1z
2,0 € (1005)  soy =
2.\0
';ﬁ'q | 0- XA D

8

6.7 37
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Example 33: The probability distribution for a random varial¥es given below. Calculate the
expected value.

X | 14 \ 16 \ 18 | 20
P(X=x) | 0.34 \ 0.31 \ 0.26 | 0.09

B OO = Mipu Yapa ¥ow Xapa = MDD ¥ Vo(os\D Y. .. A

= |le-T

Example 34: Consider the following Binomial experiment. Thelpability that a new employee
at a manufacturing plant is still employed aftee gear is 0.9. Seven people have recently been

hired by the company. P= 0-4 4 =0 \ nN= ™

P(X=xd= clnyx) ¥ o

a. What is the probability that exactly 4 of thesev employees will still be employed after one
year? ¥ '
Y(X=wW)= C—L7) Q) (0.9) " (o. D = | o.oxxa0

b. What is the probability that at least 6 of tleevremployee’s will still be employed after one
year?g (X 26D = p(X=¢) N p(X="7)
(' 8]
= (7@l (oY x cleND(0 Y < [p.4Sown
c. Calculate the mean of new employees that willkst employed after one year?
e00 = NP = 7(0.‘&) > | -3
d. Calculate the standard deviation.

6~ = Jvar) = Vneg  =V7bmGy = [079737

Example 35: Z is a standard normal random variabi@se- A 2 - RSl
e breer

a. Calculate P(20.19) . Use yehsy = ¥ [Z € —0.14) =|0.41U7

b. Calculate PR.07<Z<-1.63). 9 | 2 2=.63) — ¢ (2 ¢-2.07)

©.0SW — 4.01a1 =] 0.03%24

c. Find the z value, P(Z >z ) = .9115 P (7 ¢€=F) =0.41S ¢ Ledfor W

R opmder A
b £ Ahen -2 =\ S 2Z = =\, %5
d. Find the value of z, P{ <Z <z) = .8444

P(Zexd = % (VrvleeZen) /t\

= 3 (\ xo.¥4ud) = o
= 3 (\.«u4ad) 9
= o627ttt

A Lo Sor F = V.41

e
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Example 36: Suppose X is a normal random variable with 380 ando = 20. Find the value
of:

MO e —3
apx<aom)z P2 & 3 = v (2e BT

’?L% 2 \.25) = | 6.5944

= vlz> -'9--‘5‘7);, sgﬁw““b

A% L% < 9“503 = [0.94%%

Example 37: Use the normal distribution to approximate thediaihg binomial distribution. © 5 ""\"P
Consider the random sample of 100 drivers on itaer<d 0 in Texas, where 29% of the drivers
exceed the 70 mph speed limit. Find the probakitigt fewer than 40 drivers exceed the speed

limit.
= |00 v= 0.229 4 = ©.77\
o ? [ x 2 uo) = ¥(X ¢ 2435
24 24S —
= Y L% < ‘—0‘_.//‘->

3.5 — A4
z <
0,537 7 ( H.s376

Y

r Pl L2514

2 o P(2 <2.3))

- 0. A3aL

10



