EXAM 1, MATH 128
TUESDAY, FEBRUARY 8, 2005

This examination has 18 multiple choice questions, and two essay questions. Please check
it over and if you find it to be incomplete, notify the proctor. Do all your supporting
calculations in this booklet. In case of a doubtful mark on your answer card, your booklet
can then be checked to see if you worked the problem correctly. When you mark your card,
use a soft lead pencil (#2). Erase fully any answers you want to change. The multiple choice
questions 1 through 18 are worth 4 points apiece for a total of 72 points.

On problems 19 and 20, show all your work and indicate clearly your answer to the problem.
Partial credit will be given for partially completed solutions to these two problems. Problem
19 is worth 12 points and Problem 20 is worth 16 points. A good test strategy is to START
with these two problems, work on them for no more than a total of 40 minutes, then work
rapidly on questions 1-18 and do as many as you can.

You may use a 3 X 5 notecard. You may also use a scientific calculator as long as it is
NOT A CAS CALCULATOR. Thus, the Texas Instrument models 83, 83Plus, 85, and 86
are all fine but the TI-89 and TI-92 are not allowed.
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(1) Evaluate [5z%3 + ¢* —2/22. = %5* > 4 'Eg‘ "'% o
(A) 3.’1)5/3+632—4/ﬂ33+0 5'[3"_1_&%‘}_.,?__*_ C.
(B) 3z%° + e3=/3 -4/t +C > 3% 37 %
\(C)\3z%/% + €%%/3 + 2/2 + C

(D) 55%3 +e3%/3 —4/z3 + C
(E) 3053 + ¢3/3 + 4/2% + C
F) 525/° + €% +4/z+ C
(G) 2753 +e*/3+4/z+ C
(H) 522 + &% — 4/28+ C
(1) 3222 + 3= +2/22+ C
(J) 1022/® + €% /3 —4/2* + C



(2) Evaluate [ 325 dz
(A) In(3z+2)+C gue B, k=
(B )61n(3:c+2)+C
(C) 2ln(3z +2) + C %
ln(3:c+2)+C
In(3z+2)+C = 2
2(3c+2)ln (3z+2)+ C 3
z+2n(3z+2)+C .
6z + 4)In (3z + 2) + C 3
2+ 4z 4+ C
lnz+4z+C
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(3) Evaluate [ 2z (z%+ 1)¥%dz
(A) z2(z? +1)*2+C

B) z*(z?
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z(z? + 1)3/2 +C
(2 +1)¥2+C
(z2 + 1)5/2 +C
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(z2+1)¥2+C
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F1)¥%2 4+ C
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(z*+1)¥2+C
2+ 1)Y2 4+ C
2+ 1)V2 4+ C
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(4) Find the area between the graph of y = z? and the graph of y = z.
(A) 1/10
(B) 1/9
(C) 1/8
(D) 1/7
ED1/6
(F) 1/5
(G) 1/4
(H) 1/3
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(5) Suppose ¥ = f(z) and y = g(z) are two functions whos graphs intersect at the three
points (0,4), (2,2), and (4,0) with f(z) > g(z) for 0 < z < 2 and f(z) < g(z) for
2<r<4If f:[f(:c) — g(z)]dz = 10 and f24[g(93) ~ f(z)]dz = 5, what is the area
between the two curves for 0 < z < 27 “g Y aes A A= o
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In(3e? — 1) — 9In 2

(B) 3In(3e* — 1) — 3ln 2 z
(C) 3ln(3e* — 1) +3n 2 vE2 v S"”-\—‘i‘*
(D) e’ln(3¢’ ~ 1) —1In 2 v S 2
(E) 3e%n(3e* — 1) 2e -1 2e-1) - Rvn2
(F) 5 —1/2 Sl b
(G) 335~ 3/2
(H) 2ln(3e? - 1)
)
)

N
oy
O O o w

(7) Suppose the Lorenz curve for income distribution in a certain country is the graph of
the function f(z) = .4z + .6z%. Find the associated index of income concentration.
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EXAM 1, MATH 128 TUESDAY, FEBRUARY 8, 2005 5
(8) Evaluate [ mztgr dz. we €' +2 g g _ |
(A) 1/(e* +2)+ C = et -
-1/(e*+2)+C
C)2/(e"+2)+C - -~
D) —2/(e*+2) +C er+z

\

+

(9) Suppose a continuous random variable has the probability density function f(z)
which is equal to 0 for z < 0 and is equal to 2+ for £ > 0. Find the probability

(z+1)%
that values of this variable are between 2 and 5.
9 = &)

A)E-3% 3 =
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(10) The lifetime measured in years for a certain type of flashlight battery is a continuour
random variable with the probability density function f(¢) = .2e=% for ¢t > 0 and
f(t) =0fort < 0. Find the probability that a randomly selected battery will have a
lifetime of two years or more.

(A) 1— .2¢? 4 ys £ 1
(B) 1+.23:-i \/frie: . X D(gya)s (- P (Tea)
((gi 1: -zg_"i \ PE £2)= S‘oﬁwldl-d— 5: LH—’A“-‘-
(E) 2e™4 5 a4 —'-oo
(F) 1— e |- g e Tt 5
(@) :
e i e 1)
(@)e 2 1+ e L’ Vv L
(J) 2e—4
-4

(11) For batteries of the type considered in the previous problem, find the probability that
a randomly selected batter willl have a lifetime between 1 and 2 years.

(A) 2

(B) 1 - 2¢4 7 ( \e T ,;2\ - gz _fur\ol'!:
(C)1—~e? ‘ 2
(D) 1~e* . R Pl LI “{eﬂu]
(E) .04e~% + .04e~4 : & ‘ '
(F) .04e~% — .0de™*

(G) 2e7% + .2¢7 _ G lj

(H) .2e72 — 2¢~* - X ¢ )
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(12) Suppose an income stream has the constant flow rate of 2000 in dollars per year and
that interest accrues with continuous compounding at the annual rate of 5% per year.
Find the future dollar value FV(20) for this investment 20 years after the initial time
when income is received.

‘ i

(A) 2000 cv - Lemen g"’ soo0 e 5T A
(B) 2000% — 2000 ; A
(C) 40000€? — 2000 v ot Cos e -
(D) 40000(e? ~ e) - @DDUQ) g e At ao
(E) 40000(e® - 1) v

"D 40000(e — 1) i Yw
G) 40000(1 — 1/e)) = Qwoe | -0 e .

(I) 40000(e + 1/e)

Qoo e [ ~aoe * 30]
(J) 40000(e + 1)

|

(G)

(H) 40000(e — 1/e)
)
)

- 40,000 L—l‘\'e—l

(13) Find the consumers’ surplus at a price level of T = $150 for the price-demand equation
p = D(z) =400 - .5z

(A) (125)2 Cove b 3 fist, T2 lamuned quenty

(B) (125)(75) . e

(C) (250)(75) L .

(D) (400)(75) |

(E) (125)(250) dg = 250

(F) (500)(150) < - 500

(G) (500)(250)

(H) (400)(250) .

(1) (250)(150) C.$. = g‘ A gquw_é* _ ooy

@D (250) > v
oR, e of B = S\ 24’9"'22[*4\19 Q@l’zf‘—xl L

- (Zso)tsoo) - 7{, (s00) (500 )
. (spo) (260 - 126) = (250)2 ™

2(501))[’260) “‘26‘3); = (.;5U>2‘
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(14) Evaluate [2zlnzdz. ity dvs v
%ﬁxghm—Qﬁ-i_O dumddy VT X
B) 2%nz — 22/2+ C ¥
(0) Znz -4 O Ny - S v dr
(D) 2zlnz — 22+ C =
(E) z8lnz + 22+ C X
(Fi 20°lnz + 222+ C = by - % + C.
(G) [ nz +2%/2+C
(H) z%ln2z + 2+ C
(I) z°ln2z — 2 + C
(J) nz+2*+C

w= ¢: Jdv= &z*ol\l
- k4
(15) Evaluate [ z?e® dz. A 2% V=Le ey

@x°62$/2 ze® 2+ e* /44 C J_Lz\,y%z_) A S“ *

(B) z2%e%® + ze®® /2 +e**/4 + C 2 € e e S
(C) z%e**/2 — ze® /4 +e** /8 + C oL
(D) z%% /2 + ze** /4 + €** /8 + C chun ke 2
(E) 21%€?® — 4ze™ 4+ 822 + C

(F) 2z%e™ + 4ze* + 8¢ + C o 1 e - (% e"‘ _— ge"‘&!)
(G) 222/2 — ze* /2 + /2 + C 2

<H) .2 21:/4 :Le2z:/4+e2:c/4+c _ L\L?' 624 _ %eZY + T‘tZa‘ + C

(I) z%e** /8 — ze*® /8 + e* /8 + C 2

(J) z%*®/8 + ze* /8 +e** /8 + C
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(16) Evaluate [ =% dz. - .§ X2 -2 S\ | - .L M
(A) In(z+2)+C X+
(B) (z+2)n(z+2)+C
(C) zln(z+2)+ C
@k - 2in(z +2)+C
(E) z+2In(z+2)+C
(F) 2z —2ln(z +2)+ C
(G) 2z +2n(z+2)+C
(H) z+2lnz + C
)
)

= Y - QLn(w2l ¥ C

(I) z - 2Inz + C
J)2+z*+C

(17) Evaluate [ -
A

L _dx
z(2+2) 2 ¥ (NN

d ._.\S(ﬁl——-:-!ow‘—‘i g’:\":}ﬂo}‘
o

( ) E+2) +
(B) l/T—l/(fE+2)+C - [,Qn\.%l - P I‘H"“I*C'
C) 1z +1/(z+2)+C 2
(D) 2/z+2/(z+2)+C
©)n@) -k +2+0 g 4 . AL B
(F) In(z) + In(z +2)+ C — Lewer) * had
@[ln( z)—In(z+2)]/2+C L Bl + B
H) 2[ln(z) + In(z +2)]+ C
(1) 2[ln(z) — In(z +2)] + C A+ Be©
(J) [In(z) + In(z + 2)}/2+ C o-F L - A2

o _tge\i—léi

e 2 * = w2
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(18) When a certain person takes a pill containing a drug, R(t) = te™?%* describes the
rate in milligrams per minutes at which the drug is being assimilated into the per-
son’s bloodstream t minutes after taking the pill. How many milligrams have been
assimilated into the bloodstream 10 minutes after the pill is taken?.

(A) 16 0 14
(B 16 — 40e~25 S‘ te R | S g R dt

6 — 56e~23 o v
(D) 16 + 20e~%5 A'G N L O (_,‘._,(/
(E) 16 — 25725 R Rule _@ gimd aveae
(F) 16 + 25¢™2% y ST o dt
(G) 16 — 16e~25 .
(H) 16 — 32¢~2°
(I) 40e~2° g %2,—};+ o= |
(J) 64e25 g '1‘;'&0”___
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(19) THIS PROBLEM AND THE FOLLOWING PROBLEM WILL BE HAND-GRADED.
WRITE LEGIBLY IN THE SPACE PROVIDED OR, IF YOU NEED MORE SPACE,
ON THE BACK OF THE PAGE. YOU MUST SHOW YOUR WORK.
Suppose the demand and supply functions for a certain product are given by p =
D(z) =120~ 3z and p = S(z) =40 + z.
(a) Find the market equilibrium point (Z, ).

= ) hen no-3+ = 4O +%
Deyr= sn) w &.5) =@e.60)

&0 = 4y
§0/ —i’ 20

40) f;-:. S3): PRY= 6O
(b) Sketch the graphs of the demand and supply functions and indicate on your

sketch the regions whose areas represent the consumers’ surplus CS and the
producers’ surplus PS at the market equilibrium price p.

(c) Calculate CS and PS.

20
2D _ 6o~ 3¥ v =
(s- g (20~ 3¢ - WO dv = g,,

o

or Adtan .6 o= & 47\“"%1 wdteskcﬂ ™y Lb)

J:E Qo) (¥e) = bLoe

TR ("o o

meliealtes? e ()
o Aunif hel

(20) = 200
4 (20)
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(20) Suppose an investor has N dollars to invest and has two investment choices: (1) Invest
N in long-term municipal bonds and receive back a steady dividend income stream
at the rate of 12,000 dollars per year; (2) Invest N in stocks of a certain company
and receive back dividend income at the rate of 10,000 dollars/year where t is
measured in years after the initial investment.

With either investment choice, the investor intends to deposit the dividends received
in a bank account. Assume the bank will compound interest continuously at the
annual rate of 8%.

(a) For both choice (1) and choice (2), write down and evaluate integral formulas
expressing the total amount of dividends received back after a total of T years
from the initial investment. In these formulas, you will be ignoring the interest
rate.

(R Rube off timmee €3 Fu)=igooe . S’T(z.owdés’ 12,000 T
|

[

N 0 a.
(7'\ ?nk %\wcw ' S -PH\‘ (o, e0 i

1
o5t
Tneon 15 STtﬁwoe.0§é Jdt = Qo)£11949"°{e la

’ - 200660 [C'MT' ']

(b) For both choice (1) and choice (2), write down and evaluate integral formulas
for the future value FV(T) of the bank account after T years. Here, you will be

including both the income stream and{the interest it genera_l@es. -, oRk } T
-, 0% . -
FW. T KT 12000 ¢ dt s 000’ o
Cl\ < LV, e s '0?
= roeT -y 8T (2,084 osT
- [2,000 € [ ] - e j = ~% (© !
08
,.391'—.93{‘,
> st O8(TEL L pepe gT e Jt
(> F f ioope 2 v
v T . -
- 103t - o% 0%t } !
e j 1" gt [oooo © (e )
= (v,o0 € o (- .03 )
N T osT
= [vipo0 e o oo 1) = (0,000 ( e®T- e )
C-—:O;) (93

(c) With investment choice (2), what will be the total amount of bank interest
received after 20 years?

@ Tt £ o T = [ BYTAT) 77T

of T
[0C, ooU (8‘0“7_6‘0‘“) - Qoo 000 (6 © I)
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