Math 111 All Sections - Final Exam Dec 10 2009

Question 1:

a)[3 points] Determine an equation of the line through the points (—1,4) and (2,-5) . (State
&
your answer using any of the standard forms.)

‘(V\::....ﬁ::{_.— =9 = —3

2-(+) 3

S %"%: -—3 (X~C—t))

B"‘( = -3 (X-r@
o g—:Bx-t—q

(b) [4 points] Determine the slope and both the = and y intercepts of the line 7z — 3y =11 .

'-4—7('3:}'-‘-H at ywso: Tx=l
=4
-3% = ‘}X’t"ll x"-?'
s Fx W
4= 35 T3

(c)[3 points] Find an equation of the line through the point (—3,~2) which is parallel to the
line 5z 4+ 10y = 1 . (State your answer using any of the standard forms.)
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Question 2:

(a)[5 points] The demand equation for a particular product is D = 800 — 4p, while the supply
equation is S = 20p — 1000. Determine the quantity demanded at the market (or equilibrium)
price.

YOD—LIP = ZOF-— YoloYe)

| yoO = l‘-i’\)

. - \§ 6O :':l-/f'
op P 2_’(_';

vV = goo - A4(®) = (500 units )

(b)[5 points] An investor has $20,000 to invest and two investments are available. The first pays
4% per year while a second riskier investment pays 6% per year. The investor’s goal is to earn
and withdraw $1075 from the investment fund each year. How much interest is earned from
the 4% investment during the first year? Round your answer to 2 decimals.

Lot X= owouwt (nvesTed ot 4%
%-_-' amd“y\,"%’ g,“\U‘eS'%"'e’a( Gj" ea/o

2, X +ag": 20,000 = (é,_‘ 20,000 '_7(—‘
(©.04) x + (0.06) Y= 10 +

oo (0,04) X + (a.oe)(m‘m —-7c) = lo#¥

(0-0hx —(.06) x + (o-ofo)(lo‘oao) = 03y
(——0.0l) X = —l25
K = \as ___$62m

0-02

o LntTerestT earned 19»3 HY lgwuaS'ﬂ'me/vd‘

s (e-o4)(bzs0) =‘$ZS‘0] .
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Question 3:

N (2)[3 points] A system of linear equations has augmented coefficient matrix

1 2 416
0 1 1¢3
0 -2 =20
How many solutions does the system have? (exactly one, zero, or infinitely many)
R3 = 2V, %\ 5 - i X 4 O
o\ 117

oo o b& \LM So(uC\:‘iou\,w

(b)[3 points] Let A= 3 4 . Determine A~1

l 1
3 =4 o Ra= €3V v, RERERAS
: \ \

e

R.= (‘)V' : . LU B
' o \ | ° LA [-l 3]]
3 o o
3 —2 L 1 |
(c)[4 points] LetA= |4 5 ] ,B= _2 3} nd C = Ii—2 . Compute (AB + 2I3) C.
1 1 0
=~ y -5 3 ° _[6 -5 3 \
BT A 5 (AB+aT,)C = %o 3 ﬂ‘}[-?-
=2 o ¢4 2o C]Le
A +2T, = [ -5 -3 _ (e
| -0 3 19 - 6
J -1 o 6 2
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Question 4 [10 points]: Solve the following system of equations using matrix reduction:

5z — 10y + bz = —15 . & =-lo s | =I5
bz +8y—Tz=-5 * - ¢ 3| -5
10z — 18y + 132 = -3 1o -9 13| -3
= (L o
R= ) 2 -3

[ 10
o a2 3 23

@3": GZ)V:[*»'Q" [ -2 -3
o I | 10
LO 0 | +

o %:4
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Question 5: [10 points]

subject to the constraints

Maximize
z=2x+ by

z<10
y < 12
224y >10
z—y>0
z2>0
y>0

Neatly draw any required graphs and show all work.

lT T | - =\
\0 7 (1o\40)
: /
2xay= V0 — | // /
fj ;‘f} 6—-
"// / //'/r"_
/ A//#_ N
- /7
X=10
« X-4=0
Zx+\é =10 Xu})
X-‘g =90 24 X=LD 5

= L0 =
2L Te

C.X.
(X,3\ %:2XTY‘3,
(S\o) == 0
(1o T A0
(\0\\03 r = %0 »
L e - —/ O
5) | e ) s(8)- 7

v

1Y

VWK, ) LA Uit

_4;% 'S Fo,
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Question 6: Round answers to 2 decimals.

(a)[2 points] $400 is borrowed for 7 months at 8% simple interest. How much must be repaid
at the end of the 7 months?

L{oc( | + (0.90?)(%’)) S \\S“-H?-(oﬂ

(b)[3 points] $650 invested for 1.5 years at interest rate r compounded quarterly grows to $710.
What is the value of 77 ) (1.5)

Flo = eso (1+ )

';’o v =4 l‘o>%, || =~ 00593 =L5‘.°13 70)

AY/

(c)[3 points] An investment earning interest compounded semiannually triples in 12 years. What

is the interest rate? (
/ (1))
v(1+ 5] = 3¢

\('"'i<3 > W

(d)[2 points] ‘What is the effective rate of interest equivalent to 3.75% compounded monthly?

: 12
ra

[3.92%. )
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Question 7: Round answers to 2 decimals.

(a)[5 points] A loan will be repaid with payments of $800 made at the end of each month for
15 years. How much was the original loan amount if the rate of interest is 6% compounded

monthly? P60 §60 G000 - ?io ?\(ljo
N 7 L L
Yt A
. . oL 3 e 9 us) )= (9o
a=7
| 00
A = yoo + e ¥ 7o
L0b o, 0 6
<l+ °°6) (1 2=22) (1+2:2¢)

- %00 [ |—-(\,oo§')—

|.oo¥ | = (1.oos)™

~[fay o2 . 71)

(b)[5 points] Suppose you are owed $10,000. The person who owes you the money offers to
repay $1500 at the end of each year for 10 years, or you can elect to be paid a single payment
of $20,000 at the end of the 10 years. If you plan to deposit the $1500 payments into an
investment which pays 5% per year compounded annually, which of the two repayment options
is better for you?

1500 IS0 L oo {500 TEYGIN
y ¢ 4(
o ‘ z SO0 q

iIo
Ya-?

q
A= IS0 + 1500 (Los) + »o0 1500 (los)

10
s [z e

| — .08

i

= 19,966. T4

[:o The SQM%QL $Zo,oac S \oe_‘tt@ﬂ
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Question 8:

(a)[4 points] Let U ={0,1,2,3,4,5,6,7,8} and

A= {Oa2a4a6a8}) B = {1737577}7 C= {O}

Determine

(i) (BUC)N4 BUC = {04,353}
()0 <[71,05] ]

@ (AvC) = @ERC) = AncC

]

Suppose n(A) = 14, n(B) =8 and n(AU B) = 14.
(i) Determine n(AN B).

(b)[4 points]

Dec 10 2009

n(Qug) = w(&) + h(B) —n(AnE)

4 = /4 + ¥-n(ang)

(ii) Determine n(A) — n(B).

Since. W((}uB) = V\(A) e BCH ,

©

o WA -n@B) = 14-7 =[C |

(c)[2 points] What is 2—8%88:—3323 ? Give your answer in the form of a fraction.

looo | —
,Qoo‘o-ﬂ‘ﬁ?)\. 2%¢ | > M X\/

ov(ANg)=  HrF -1 = S_?i i

\

| 000 {
(1500 =—°ﬁ'5‘)\,>

— | or————

= pranel W "m!’
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Question 9:

(a)[4 points] From a group of 500 investors it was determined that

300 own stocks 4 S ’ W
180 own bonds - B
160 own mutual funds ¢ ™M @

110 own both stocks and bonds ﬂh
120 own both stocks and mutual funds w
90 own both bonds and mutual funds loO

80 own all three investment types T

(i) How many own only bonds and mutual funds?

\O

(ii) How many own none of these investments?

o0

(b)[3 points] How many committees of 3 boys and 4 girls can be formed if 8 boys and 7 girls are
available to serve? g\ 3

C(?ﬁ)C(?—,q)’- gl 3! T i\o\(‘*bx

(c)[3 points] How many committees of 7 can be formed if 8 boys and 7 girls are available to
serve and the committee must contain at least one member of each sex?

cis?) - ¢(33)-c(}X )

= — ~ — — 2 :)6 2C /
! L F ol F i |
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Question 10:

N TR P
~ (2)[3 points] How many distinct ordered arrangements of the letters KANAKANAK are possi-
] ble? (KANAKANAK is a town in Alaska.)

Elzeo!

l

sy 2L

(b)[3 points] In how many ways can 5 girls and 3 boys be divided into two teams of four if each
team must include at least one boy?

C(3) (s, 3)

C 3l
2 1

i

\

, st
2( 3!

= (3)(0)

(c)[4 points]

Determine the coefficient of 8 in the expansion of (z + 3).

J 6 z
(z_) K (3)
‘ ¢
= ( ¥l 3%\ x 252 X
¢hat

t 6 -
¢, coefciendt '—% xS ?25—2- S

1
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Question 11:

(a)[3 points] A person has probability 0.7 of passing math, 0.6 of passing physics, and 0.9 of
passing at least one of the courses. Determine the probability of passing both courses.

M e PO\SQ W\w‘(/l«j P(M)=

?qss .P\«-‘%S\'CS) P(H)
P(NUH)= 09

Y(Maw) =7

P(Mun) = PCM) + PCw) —P(ma k)
09 = 0.F + 0.6 = PCMHH)
e p(Mnw) = OF *ob -0 = Jo.4).
(b)[4 points] The odds for Bart winning a race are 3 to 4, while the odds for Millhouse winning

are 1 to 5. What are the odds for Bart or Millhouse winning the race, assuming a tie is
impossible?

. —
B'. emft wins ) & B)"" 3-\-L+ -

™ Milhouse wlv\s p(M)_ |+ S = _éa— ’

P(3un) = ch‘)wu«; PM

=+ st me,zrﬁc:r}
1

+ 7

4
2 _ 2
G 25+ 1F
(c)[3 points] A jar contains 4 white, 3 yellow and 5 blue marbles. Two marbles are chosen from
the jar without replacement. What is the probability that exactly one marble is blue?

2= EXE) (BE)
<(32>

66

i
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Question 12:

o (a)[3 points] In a room of 5 people, what is the probability that at least two people share

the same month of birth? (Here “month of birth” means January, February, March
December.)

m

ot least -hoo P&V(c s\hhore  Sou waot~ bivhe
oA & Peﬁvu, Vewre  oAiHend  mondng 4 bivte.

R(E) = 1-P(E)

m

| - 28 llel0-9- Y

25
z'lcu @\Y)

(b)[3 points] Two cards are drawn, one after the other, without replacement from a deck of 52
cards. What is the probability that the second card is a & (club)

(2)(&)

(!

e &)©) (B8

= \_3;_) 12+3°:J
SL

(2)(2) , =

'(Zf) (t)

* - ]

(c)[4 points]

Again two cards are drawn, one after the other, without replacement from a deck
_of 52 cards. What is the probablhty that the second card is a & (club) given that the first is

£ 2 covoh is &

i

i T el s @ o @
=\ < (EAF)
E|F) =
PLE ) PCF)
- = &
Z(/s’/r

i
2
O
I
()\




