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L. (1) (9%) Please describe three major causes which may lead to the failure of an
Operations Research study in real world problems.

@) (8:%) List four assumptions or presumptions a Linear Programming model may
have in representing a real world problem.

(3) (8%) List at least four major steps of an Operations Research study.

2. A cooking oil manufacturing company produces 3 kinds of oil: oil A, oil B and oil C
from 4 different kinds of seeds: seed 1, seed 2 , seed 3 and seed 4 which are supplied by
a single seeds supplier based on yearly contract. The following provides the basic data
of the problem ., -

. tons of seeds per ton of amounts of seeds delivered

oilA [oilB| oil C| dailyfrom the supplier (tons)

seed 1 2 3 5 4000

-seed 2 4 2 7 6000

seed 3 1 4 5 T 3600

seed 4 1 5 2 3000
profit per. ton($1000) °5 8 12

The optimal daily quantities produced for oils A, B and C are 920, 320, and 240 ,
respectively. As the oil company and the seeds supplier is planning to sign a new
contract for the next year. Assuming that the profits for different kinds of cil remains
the same. Based on the current optimal solution, shall the oil company increase or
decrease the daily supply of seed i, i = 1,2, 3,4, from seeds supplier? Why? (Score is
granted only if you provide the reasoning of increase or decrease of the supply quantity.)

(25%)

3. A service station has one gasoline pump. Cars wanting gasoline arrive accord_ing tf) a
Poisson process at a mean rate of 12 per hour. However, if the pump ‘already. is being
used, these potential customers may balk-(drive on to another service §t.at10n). In
particular, if there are n cars already at the service station, t.he proba.blhty that an
arriving potential customer will balk is n/4 for n= 1,2,3,4. The time required to serve a
car has an exponential distribution with a mean of 5 minutes.

(a) Construct the rate diagram for this queueing system. (5%)

(b) Develop the balance equations. (5%) o

(c) Solve these equations to find the steady-state probability dlstrlbunon' of the
number of cars at the station. Verify that this solution is the same as that given by
the general solution for the birth-and-death process. {10%) o

(d) Find the expected waiting time (including service) for those cars that stay. (5%)

4, A company must suf)ply 30 units of its new products in the next quarter, then 25,10
and 35 units in the successive quarters. Each quarter in which the company produces
requires a set up cost of $100 plus $3 per unit produced. There is no limit on the
production capacity. Unit can be held in inventory at a'cost of 35 per unit per quarter.
The company seeks a minimum total cost production plan. Formulate this problem a
shortest path problem by drawing the appropriate network and then solve it to find the
minimum total cost production plan. (25%)
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b. 175
c. 240
d. 690
e. 850

8, PERT is different from CPM because
a. it does not assume independence among the activities
b. it doés not assume precise breaking point between activities
c. it does not focus too much attention on activities on the critical path
d. it does not assume certainty in activity durations - 5
e. it assumes activity-duration are not crashable

I Problems (60%)

1. A computer manufacturing company use a component purchased from a distance
supplier. The owner believes the assumptions of the EOQ model are meet
reasonably well. Minimization of inventory costs is his objective. Given the

following data:
Annual demand = 2400 units
Ordering cost = $ 12 per order .

Holding cost = $4 per unit per year

a. Hm;v many times per year will the company replenish its inventory of this
material?(7%) |

b. Ifthe company owner insisted upon ordering his component once per calendar -
quarter, how much more expensive is this decision over an EOQ decision?(7%)

c. Ifthe company owneI: discovered that the carrying cost had been overeétimated,
aid was in reality only $1 per unit per year, what is the corrected value of the
EOQ?(6%)

2. A project has the following list of activities necessary to be completed. Times are
given in weeks.

Activity Preceding Optimistic * | Most Likely | Pessimistic
Activity Time Time Time
A 7 9 14
B A 2 2 8
C -~ A 8 12 16
D A 4 5 10
E B 3 6 8
F B 6 8 10 |
G C,F 2 3 4
H D 2 2 .6
1 H 6 8 16
J G 1 4 6 12
K EJ 2 2 3
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~ b.* What is the probability of completion of the project before week 302(7%)
" ¢. ~" What is the probability of conipletion of the project after week 40?%(6%)
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3. Each week thie‘manager of a company needs to schedule a cutting machine for the

orders for the week Assume thls week thé manager has the following orders for the
cuttmg machme

-

QRDER . MACH]NE TIME DUEDA}TE (FROMNQW) T 3
-1 [~ . 1 - - 7 < |
3 S 4 R N - . ‘ T
T 4. . 6 - | s 120 - = Th :
. . 5 . P : 53'.“‘ - - P 20 7. . __~ ‘-_:-.._._ - : ; g -
6 5 . 16 . e, -

(1) Try to f‘md a schedu]e wh1ch minimize Average Number of Jobs at’ Work Center ? (5%)
(2) Try to find a schedule which minimize Average Completion Time ‘? (5%)

.(3) Trytofind a: schedule which - minimize Maximum Tardmess ?(5%) - -
. (4) Use Hodgson Heunstlc to develop a schedule which mmnmze Number of Tardy
Job(N)(S%) - o - '__ e T :
o i Y
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1. (10%) An assembler of electric fans uses motors from two sources, Company 4 supplies 90% of -
the motors and company B supplies the other 10%. Suppose it is known that 5% of the motors
from company A4 are defective and 3% of the motors from company B are defective. Two ]
assembled fans are inspected and found to have defective motors, What is the probability that the
two defective motors was supplied by Company 4?7

2. (10%) The lifetime, X, of a centain electric companir is a random variable with density function
F(x)=(1/100)e™"®  forx>0. Three of these components operate independently in a piece
of equipment. The equipment fails if at Ieast two of the components fail. Find the probability that
the equipment operates for at least 200 hours without failure. .

.

3. (10%) (a) X has a Poisson distribution so that 3P(X=1) = P(X=2), find P(X=4).

() Suppose that the mean of a Poisson random variable ¥'is 2 = 9. Compute
P(u—-20 <Y < u+20). ' '

4. (10%) (a) Let ¥ have a uniform distribution U0, 1), and let W= a+(b ~a)¥ , for a<b. Find the

density function of ¥,
(b) Let.X have an exponential distribution with mean 1/A4 , and let V= 1—e™* _Find
the density function of V. .

5. (10%) LetX;, Xy, ..., Xyg be a random sample of size 48 from the distribution with density function
J(x)=1/x* 1<x <. Approximate the probability that at most 10 of these random
variables have values greater than 4.

6. A consumer wants to compare the data transfer speed of two ISP (Internet Information Server): A
and B. Twenty sites of network computers are randomly assigned‘lo two groups: one is connected to .
company A and the other is connected to company B. The 20 computers download a HTML
document from a URL at the same tim‘e. The following are the time (in seconds) required Lo
download the document: .

ISP A: 32 52 32 36 21 36 50 39 33 49
ISP B: 47 52 44 38 52 31 43 47 37 40
(a) (4%) Is there any difference between the variances of data transfer time of the two ISP at 0.1
significance level? i .

(b) (4%) What assumption do you need in the hypothesis testing of (a)?

(¢} (4%) Is there any difference between the average data transfer time of the two ISP at 0.1

significance level? What is the p value?

T
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7. A hundred pmdnets were random]y 1nveshgated fmm an assembly line. 'Ikvo of lhem were found to

E - - ® - - 4
- - -~ - M -

bedefectwe I R R ool = -

-

(a) (6“/) Construct an appropnate 95% one-srded conﬁdence limit for the mean defect percent to

=
-

answer whether it is lower. than 0 03. What is you: concluston? ’ L= )

- ™ -

{b) (6%) Suppose we want to construct a 95% two-sided conﬂdence interval .for the mean’ defect
i percent and control’ lbe‘baltjmdlh t_o be.0.02.~How large i !5 a sample reqmred?. : .

8 (12“/) Thefollowmg dnlalsarandom sample fmmacerlmn populanon L e O
":175 70 -21.9 36 32 109 249 56 125 247-_’ : i =

. 53 72 94 77 35 32 0.7 08 62 02 _
Use a goodness-of-fit test o 65t if the dala is normally distribited at0.05 signiﬁcan_ce level. ~.

L] - — -

9, Heat treabng is oﬁen used 10: carbunze @ALYy metal parts snchas gears:- A Iab test is performed on

- the soaktxme (heat lreanng tJme) agamst lhe carbunzed layer tlnckness of g gears Let pnedrctorX be the

soaktxme aud responseY be the carbunzed Iayer tluclmess (umt pitch). The follow;ng are lhe

summam.edresulls e S
o _53_?_~ ‘ﬁ__‘ﬂvfem,_- oo L S
L X =1 §1_?£1 Z”(X X)-—612ss Z“(Y Y) ..3324

R an‘as Z”(X D, -Py=ssss

(a) (4%) Determme lhe ]mwr regressron funchon between soaktmle and carbunzed layer thielmess ’ .

=

® (6%) Prepare ; an ANOVA table,

(c) (4%) Testrf the regressnon funetton is lmear at005 s:gmﬂcanee level i -7 E
.1 . " B Tt v oE - ) -7 ) *
: - - 0 - ! =] -
- - Ll = -
-~ - -y - - - . -
- * FE) " -: . & -~ - : - ) -~ ) - -
- = . -t = - - - - = = . an e -,.- - & ~ m - - -
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Multiple choice. Choose the one alternative that best completes the Statement or answers the question.
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a .

Which of the following arithmetic expressions corresponds dlrectly to the parse tree 2

L} . ad al

b1
[}

given by the diagram in the figure above? . e -
A) 2(a-c) . R
B) 2a-2c . - A '-" e u
© 2(a+b)—c+d - . ‘ R
@) 2(@+b)~(c+d) R
(E) 2a+b)-2(c+d) A

2. Which of the following statements must be true? . ..
I x]=[x]ifand only ifx is an integer. ' * *
IL. x|+ 1=[x] ifand only if x is not an mteger
IIl. LXJI-Y] rx—“—Y-I forallx,y. ’ ' TS T I K
Iv. dx|=[x]forallx. C hawer S
i

“.’j ' oaa E: ¢ "l‘

ot o aw _,\l.:',,

~ it ,,'u".'.JIJn!I‘;

(A) IVonly (B)IandIVonly (C)I,II, and HI only
D) LI,andIVonly (E)L I, III, and IV

LN TERAST B

PREAR S

3, . Consider a computer system in which processes can request and release one or more resources.
Once a process has been granted a resource, the process has exclusive use of that resource.until it
is released. If a process requests a resource that is already in use, the process enters a queue-for

that resource, waiting until the resource is available. Which of the folloyying will NOT d deal’
effectively with the problem of deadlock? S -
(A) Giving priorities to processes and ordering the wait queues by priority . o

I BT

(B) Having a process request all its required resources when it first: begms qnd restartmg ifit

cannot obtain them all - LT
© Numbermg the resources and-requiring that processes request resolrces in order of
increasing number -

(D) Having processes time out and restart, after a random interval of waiting ;.. - -
(E) Having the operating system momtor the wait queues and restart processes to break
. deadlocks - VRS P TEE UL BT
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4 “Ina ‘language in whlch operatlons are assoclated nght to-left instead of Leﬁ-tolrlght . -
. (ie., a+b+c=a+ (b+c)), the value of the expression 7~ (16 / (3 + 1) *2) 4is’ LT

(A)l(B)l(C)3(D)7(E)9 .- '- L

5, Assume that a list is constructed of elements with two fields, val and next, by using the next field
‘of each element to point to the next element in the fist. If elemerits of the list are cha:actenzed in
- C by
typedef struct node *NodePtr ; -
struct node { intval; T T
NodePtr next;} "
which of the following is a correct implementation in C of the operatlon “insert p after ¢” where g
points to a list-element and p points to an element to be inserted? .
(A) g->next=p->next,
p->next=gq;
(B) q->next=p->next;
. p—>next q->next . e
© g>next=p; ‘ a : L
p->next = g->next ; & S
(D) p->next=q->next; ' —_—
g->next=p; - o . .
(E) p->next=gq;’ : B '
q->next = p->next ' . .

1. - . 1

6. What does the following C program print? = "~ " )t b i
#include <stdio.h> R LT I -

- ’
- -, . g Fm = - » ;
Yoy ox [ HY - L . l 1
o . .

) n o B SO
#define LOWO - - A R I :

#define HIGH 5 i ' NS ".':T -
#define CHANGE 2 ) T . o
int reset(int); ' - Bt e T

int 1 = LOW

} v01dma1n0 ) R AR T
B S : ) R
" auto int i = HIGH; T : T & Cn
reset(i/2); © . - Lo SRY L
reset(i=i/2); ~ " - v, 7 T . ™ ' IR .
“i=reset(if2);+.- " - " Coite L e e,
U, i B
i LR - (R . . ) . . . ,

3
int reset(int i) ot el S e ) = ,
Xl ;oL - 2 T AT . .
. i=1<=CHANGE ? HIGH : LOW . . .
retum(l) ‘ :

}
@4.-®35 ©6 O®7 (®S

ot iy,




L wla . ' I, ’)ﬁ(#”.ﬁ)

CESEORR A B B % ks ol Q0|

o S Sy Ny R LR
e

ISwIL i e B nm‘ UHE L Al @, )]

-y ~ = - - -

7. What does the following C program print?

#include <stdio.h> , sy D ool ol cbna i
, N T v spgboris
int af] = {0. 1,2,3,4} ' .
" int*p[J= {8, atl, a2, a+3, atd}; ' ) 2 ame
int **pp =p; @y b
o . ) dhia
void main() . e [P
{ . - . A
*+-+¥pp; :
printf("%d\n", **pp); Opad b
} " . s lee ¥ . ‘s
Ao ®1 ©2. M3 @4 Dl Wlaating
. ARSI B o R
8. What does the following C program print? froen L
#include <stdio.h> , A R g i
. 4
char *c[] = { . ﬂ wmegt il
"ENTER", 3 H
"NEW", , Rig rl“‘l_"""}x . Jumzq
"POM", L . ;
"FIRST" - . sy bo{fE, LAYt T b

5 .
char **cp|] = {ct+3, c+2, ¢+, c};
char ***¥cpp = cp;

void main() -
print(*%sin", **+-+cpp);
}
(A)ER (B)NT (C)ST (D)NEW ‘ (E)_ POINT

9, What does the following € program print?
#include <stdio.h>
void main() ' .
static struct St {
char c[4], *s; .
} s1 = {"abc", "def"};
. Static struct S2 { o .
char *cp; .
struct S1 ssl;
}52 {"ghl" {u k.l" “mno"}},

E

pnntf("%s\n" +is2. cp),

} ) ] . .
@ehl B)jk (C)mmo @)K+ (B)hi

¥
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10. What does the following C program print? oA R ”‘ ;

#include <stdio.h> ;
" ' i - A D
stryet ST { TR AN ,._,'_f‘f:
char *s; : . Pl i m
i.l'lt i; - . 13k
struct S1 *slp;
’ ) Le. F oA -
5 .
13
void main(} Coe . o T :

{ ] - ’
static struct S1 af] = { T e _— -
{"abcd", 1, a+l}, . B T

{"efgh", 2, at2}, e T T S

{"ijk1", 3, a} SR

T

b

struct S1 *p = a; ety w3

e |‘i;1 A

printf("%stn", a[(++p)->il.5); i

} 1]
(A)abed (B) efgh(O)ijkl (D)cd (E)gh g
- A y
L N K ~dy t [
VLA
f‘ :Cl lIr
) N
o T SJred
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. What'does the: folldwing C' program PP i T '-h-d}:.-t | ALY A SO AY
#include <stdloh : S PO N TITPR R L1 TRT, I N 1Y)
1"‘-"{("; sHEEL-0 (G sH QS0 *Hc# 070y st av-0(A)

" structSl{ .
T i 1 e b 3id ke ono dide 4m1x.r‘:bauom.m'mcr'a sl ) S

S BT ‘structSl‘ *slpm;‘.ﬂu i argt R - I e &1 QBIE S Ll R-u-bGz bon aicu-10-101e
}; s i ermmru-;utmq'noas;ny,nghmmmd Pong st
y

void swap(struct S1 ¥, struct S1 ¥); P oMeith ESEc2, aid (&) B Ly

TVoidhain0* s BN i Eukoa e s Dadtiune T uut.“ L een i Coghe s 2
{ ‘HE{ +.9 Y TR YT S P _.,C..su AN S0 ks o wallogon d"*',.ﬂ NG il
static struct S1 af]= { - AV 55‘* LS JURN Y 101 Laylinum-a
{"abed", at+1}, GOLIOUIONET b LSOO GSLEY 2t QETOUTIOGEEL ¢ Y
{"efgh", at2}, S R SURTREUE CRC Sl U IR (1)
{"l_]kl“ a} : e )
SNy V008 ol 18 Lol Ty 2 . 00 i Bened™™ 1 TOK 21 D olict edito rioidy 0l
struct S1 *p[3]; . ‘Z'?I:lh‘l]';!‘il
lllt l‘ la\.ul\.p.pa \-.U UJdmL Toet) mu.u \3) f e {ﬂ) Iegia (A)

2 3Tfor (1‘- -ﬂ@BclJa-)‘J owT . ﬂuh. allty coiynaaey il an ke o ﬂﬂlu‘z" ara gabe L 0l

13

~ene ok pli] afj aqrs]pm bt o o dddriny 20l ot 2noiwiedus RIS T sldnfiien

Swﬁp(*p -'a)‘\ LT x VI 'Jf‘g\ L P A i, L ,,1_,-?’ s 1 od Is2iyr ni :‘"g-[ of
printi(*%s\n’, (p)>s); - L et
} .. _ " ' . ) I |
) : ' {2y .i" L
void swap(structSl *pl 3‘.frT1c?tSlIf"'pz)dJ’L*"j Rt w!s) Lemoiotg io vedy 10 50dW
{ . Lo LAY
* structSltemp; o ) wlne, 01 )
: : o Qo (0T 1))
temp.s = pl->s; ‘ vl (LT L D) Ly
ples=p2>s; A 30 ban (8 T Lo D

p2->s = temp.s;
C Y 02 67 :Jc.r,;h Aot gl €1 Bue 2'0 10 arndii s e 2arcasb acds o ’wq - ""!I.!"’-l. NN

A) abed (B) éfgh™(€) fjkt HD)fg L A Y R T
(A)abed (B) éfgh(€) ki FD)fgh kT s
12 Suppose we dlgmze voxce at 8000 samples/s, where each sample is 1 byte. How fong will it take
'toﬁlla‘500~by’u3-packet?'~1 Paderi .y riTT IO sl g eed A 2. R S
(A)32ms & (B)4675ms: (@) 62 Smsﬂ!fc(n) 87in§ ()12 5fisbui? & bazy s ¥ 24 5l ogi
St Jm: Jdianne 8 siecel of boiyfaa ane Ju\.{mw 10 T2y
13. Which address'elas¥is tHéTE S dreds 135f104)52‘1ff1r?f SHIEY r‘-(’ WA@Y NIk
(A)ClassA (B)ClassB (O ClassC (D) ClassD (E) ClassE

RTINS ) S8 ST PIR () R . it g ol Ly woll bt s v a2 IR
14, -What is'the Ha.mmmg ‘distafice’ between«*‘»lOl‘lOl" and f‘Ol 110172 ¢ £} 1. 70 5 notlelst 5dy
(A)l @2 ©3 (D4 SE) 5 . wodndd M 200b ecitzgoig gurdliol
. GivihenstT P4 ILIR L n" mmyzind 1 vismmy2 1
15. Whatis the Tate (Mbps) of a DS3'ifik?/T iu. 1 124 oo Uihns i Uf} ©oendA (L)

(A)8.448 = (B)34.368 - (C)44.736 (D) 139.264 Le(ey 274,176 VEbns JI{ L{I
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16.

17.

18.

19.

20.

21.

22.

23,

A binary signal of rate 500bps is to be transmitted over a communications channe]. Assume that
only the fundamental frequency of the worst-case sequence is to be received, what is the
minimum bandwidth required? .

(A)0-75Hz (B)0-145Hz (C)0-250Hz (D) 0-325Hz (D) 0-500 Hz

Consider an asynchronous data link with one start bit and two stop bits per character and a singie
start-of-frame and end-of-frame character per message. What is the number of additional bits
required to transmit a message comprising one hundred 8-bit characters?
(A)278 (B)316 (C)322 (D)4l16- (E)474 R .
A series of 8-bit message blocks is to be transmitted across a.data link using a CRC for error
detection. A generation polynomial of 11001 is to be used. Which of the following will be
transmitted for the message 111001107 PR

(A) 111001100110 (B) 111001101010 (C) 111001101100 | ) '
(D)111001100011(E)111001100111 ‘" ,‘,
Which of the following is NOT a process maturity level defined by the Software Engineering
Institute?

(A) initial  (B) repeatable (C) defined (D) managed (E) approved

i
I

Deduction in Prolog is based on the concept of unification. Two expressions E and F are said to
be unifiable if there are substitutions for the variables of E and F that make the expressions
lexically identical. In:the following three expressions; only W, X, Y, and Z are variables.
L f(W,W)
I 1TX1)
L £(Y, gZ)) .
Which of these expressions is (are) pairs of unifiable expressions? .
(A) @, ID) only
®) (I, 1) only - .
(C) (11, I1f) only
(D) (., 1D and (1, II) only
(E) @, ID, (I, I1I), and (II, 1) ,

A regular expression that denotes all strings of 0’s and 1’s that have at least two consecutive 1's is
(A) (0+10)*11(10+0)* (B) (0+1)*11(0+1)*  (C) (0+1)*10*1(0+1)*
(D) 0*11(0+10)*(0+1)*  (B) (O+11)* .

Assume that a data file has an index consisting of N items, where N is large. If a binary search of
the index is used to find an item, then, of the following, which best approximates the-mean
number of comparisons required to locate a specific index entry?

A) N+D2 (B)NN-1)22 (C) (logzaN)-1 (D) NlogaN  (E) (N+1)/log2N

A relation can be defined by giving the ordered pairs of elements for which the relation holds. If
the relation R over {a, b, ¢}is given by R = {(a, a), (a, b), (b, a), (b, b), (¢, c)}, which of the
following properties does R have? -

1. Symmetry II. Antisymmetry III. Reflexivity IV. Transitivity
(A) None (B)IlandIllonly (C)HandIVonly - -
(D)L 1, and IV (E) I, I1I, and IV -




AR

:@_—ﬁ- EMHERE wmow _y??‘% RERLTER . op

X

: =R D A
/\#ﬂ%@gﬁnﬁﬁﬁﬁﬁﬁkﬁ%—*ﬁﬁ%ﬁ R or Bl e, FIEAARR (DT, (3

e e o i o e ]

- i -—-———---.n-—-—- e ik —— i —r— - e s e

-

- - - - - -

35. Data management, model management, and dlalgg maqegement are the major cqmponents 05 ,

- 3p

this system that a manager can use mteractlve]y t0 ‘refrieve and ma.mgulate reléVant data

Ty I ’)
(A) Decision reporting system ; e oo
(B) Management decision system S f&’
- ROTTRT: 1+ Jot YT T8

(C) Decision support system
(D) Management reporting system
(E) Management information system

", 210003 ik i (U
AdimR can yoil T

et 'm!n.:rrm-. sy dadf sold boo e b e cinuorae 31 6 udj ORI T RO (YT R
36. Whlcﬁ'of thé following is not 4 trie staterient? *- ' e "“ . " o
h.t‘ " "‘ .ﬂ.

(A) Two different users might access the same server using com‘pl‘ege nlers 5 ahbr, 1102
different client applications with different user interfaces.. i “ e _h_’ , db; } W
(B) In a client/server model, the client might reside on your.P PC or the l}qﬁ m,u dic, T
computer. . e A e 1
C) Working with Internet applications is the same as workin '\\Irltl{%c;rd e
g pp g

oy BRocesSers,on spreadsheets hegause of the, distriuted nature ofthe |+ - Lt e o
Intemet and the client/Server inodel uséd by most Internet 3_";' e.;.l e Jm , N
applications. g N’

(D) In a client/server model, the server might reside on the same hOSt Y

_ computer as the client, or another host computer elsewhere oh the £t "_ehu‘: i

network. ) A2
(E) All of the above statements are true. Lo 245

1
-

b e glse g TS Acal Bihit e Lnwr cenk ‘fn.wu}""in., cacralityy L dan” 2
37. Which ofthe followmg is a true statement? A I oo hs (o

(A) With Ob_] ect-oriented graphlcs, when movmg and removing parts of plctures .,
it is easier to work with regions rather than objects, especially if thos“,_l;l ;r o - ““

objects overlap. MO Tl e g0t a Tl
(B) Object-oriented graphics magnify pixels for fine detail editing : and doiaongeis w “'r[)

. bit-mapped graphics magnify objects. for l., SEr e e
(C) With blt-mapped graphics the printer’s resn]ut:on is llmlted only by the

Ty

output device.- 3, i <4 pranvr T S O e o L ¥ I (AR
(D) All of the above statements are true. _ ~5m|(‘4 vod s, Loboumm i’ )
(E) None of the above statements are true, oy \{M s eIy

M2 Vo {JfE; O RIcisde e o}

38. PC waveform audio recordings often lack the crystal-clear: ﬁdellty.qf compact, @1§k recordmgs

due to differences in the - 2R 5 s Lt oy
(A) hardware medium rate.
ar .l(B)Mavyﬁonn.rate.r A Neeg g atHen Qe nidie, Sorteell o e al e
(C) sampling rate. - Ishean VAL £
(D) digitizing rate. . YOG 1 - 1ty it
(E) signaling rate. O {1y

9B €y o o TCD
39, These fonts are stored in the printer's ROM and are always ayailable: fqnluse,wxmthat printer.
(A) scalable outline fonts
(B) screen fonts
(C) printer fonts
(D) soft fonts
(E) bit-mapped fonts

I_
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. 40. Which of the followmg 1s not a WIMP advantage? ;":: . ) o A {z‘ gk
(A) they ate forgiving ".', ST R
(B) they use a command-line interface - e R T
(C) they are protective Bt T e -
- (D) they are consistent . i v ﬂ. o
(E).they are flexible oL e Tt
41. Addmg together different amounts of red, » green, and blue llght to form colors s called
. (A) mixing synthesis.. - PR wd e IEAERECA
" (B) additive color’ synthesns S ’,‘_1 Plaee e VT
~ (C) subtractive synthesis.' - " A T
(D) Both B and C are correct. S © e
(E) None of the above is correct, R ‘ ."'; T

42, Using multiple processors to d1v1de jObS mto pleces, and work stmultaneously on the pleces is

(A) muititasking. . . L
(B) doubling. ] o . o, o
© parallelprocessmg AR DU R
(D) concurrency. LT T e St e e

- (E)RISC processing. . cF ot

43. Which of the following can be described as a gateway w1th a lock that guards agamst S
unauthorized access to an internal network? : AT
(A) a firewall - A . ST T e
(B) a drawbridge’ -7 O T R
(C) access-contro] software h A
(D) an electronic-guard dog* -7 - N .5
(E) None of the above is, correct _ _ e T T, > :
S ' B S
44, Thé traditional type of cryptosystem used on computer networks 1s the :
(A) encoded secret key system. S I L
(B) symmetric secret key system. A N .
(C) decrypted secret key system. . ’
D) encrypted secret key system. ” e T

(E) enforced secret key system. ST "

»
i
13

45. In this type of network, each user can make files publicly available to other users on the network.

- (A) LAN model .
(B) client/server model _ PR
(C)NOS - : S e,
(D) peer-to-peer model
. (E) None of the above is-correct.. = L R T A 1

- b
AN S FEEAN R
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46.

47.

48,

49.

. - - ~ . . . -
- - . -
L) - -

Whlch of the followmg isa server-51de HTML embedded scnptmg language used to create
dynamic Web pages. It can perform any task any CGI program can do, but its strength lies in its
compatibility with many types of databases

(A)SSl. e e . '. e
(B) JayaScript - B R '
©QPHP - Y ST
(D) VBScript - - - - -
(E).Java applet T - -
What is the result of performing a one-bit left circular shift on SC ( which is represented in
hexadecimal notation )? Give your-ahswer in hexadecimal form £ -
(A) 57 e . - - -0
B)BS - T ' o . P
(C) 6F - ot - ? : -
©6s. . - ' *

(E) None of the above is correct.

An organization that tends to limit its decision miaking to followmg the standard’ operatmg
procedures developed over tlme hasa . N

(A) political style. .

(B) buréaucratic style e

(C) rational style. = ° - ] -

(D) garbage can style, ‘

(E) reflective style )

The following bytes were orlgmally coded using odd panty In whlch of them do you know that
no error has occurred ? -

- (a) 10101101 *(b) 10000001 " (c) 60000000 _(d) 11100000

50.

(A)ab .
®bc . -
©ad . ..
(Dycd

" @®ac _

Whlch of the followin g travels mdependently over computer networks, seekmg out umnfected
workstations to occupy?

(A) worm . . )

(B) logic bomb )

(C).Trojan horse

(D) stalker

(E) macro virus
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Part I-Microeconomics' (each question2-points): chioosé: the:best answer> ‘G q% J?@) 2 n-f v
LY TR “'\*L"lu S AL R r
1. Henri/spéndsthis-entire. iricome.on 3:sacks:¢f acorn§ and 3icrates of buttermiits| ‘Thé pricé'6f.ac acoms is2
dollars per sack and his income is 33 dollars. He can just affofd’s: commodlty bundle~w1th A sacks ‘of
acorns'aiid B:crates o£buttemuts whmh'satlsﬁes the budget'equationy ' {+iv) Abmed W71
(A)2A+11B=33 - o . PIREAR SEANLSTE N PR §
(B)4A+18B =66 ’
(@) 4A+I9Bx=33 121 bog our 2 w0 us e gar v die or o d 2 LD sbhuy e et S aefi L
(D).2A 4313B=3 54k rovee, 1 WOl e a2 g Ll 46 2,0 ( S0I5Y <5 70 LY
LA R T

2. Preferences are said to be monotonic if: burre e um g G
(4) all goods must be consumed in fixed proportions. SR RIE CUE (RN ‘ T 1702 41}
(B) all goods are perfect substitutes. . Lomatel 2, AT (2}
(C) more is always preferred to less. : Daey b raon v s 2 09 9
D) there is dlnmushmg marglnal rate of substitution. . .

P, RETURT, vl A 1:.( abea’ Lt ""i"" L Pe "-t: 'y 'uTITh- -u-.-m; et Tt ot

3.0swald Odd coﬁsumes onlyg goods ''and 2: His utility functlon is "Ulx, ,xz) Jc1 +.1:3 + nng{x 13 02"} “Each
of Oswald's indiffefence curves is: o i i
(A) L-shaped. .- ,w;
(B) made up of 3 line segments with slopes -2, -1, and -1/2. ot
(C) made up of 2 line segments with slopes -2 and -1/2. e
(D) is smooth and has no kinks.
. e c 1y
4, Janet consumes ‘o commodmes X and y Her utlhty functlorg Jsg n:un{x + 2y, y + 2x} She h I
chodses 1o buj,rr [0 units of good ¥ ahd 20 unit§ of good’ yL The price of‘good X 1s 1 Whlch of the

following is true? Ao o 4&:])
(A) Janet's income is 40. : : ot d ‘,: ' m "
(B) Janet's income is 50. PRV ot M
(C) Janet's income is 30. T L 1‘”
(D) Janet's income is 20. _ e
el owi l\'t Lv'l R r.u ) il
5. Form>" pz, "the ‘démand functlons for goods Tand 2 are g{vel‘} Py the equet oins 35_ e (m,/ pz) llar}ﬂ:
p,/ p,, where m is income and pi and p, are prices. Let the honzontal axis represent the quaptlty of good
l.Let p, =1 and p, =2, Then for m > 2, the income offer curve is: R ag } R
(A) a vertical line. TRy
(B) a horizontal line. : . { %+ a0 i Ak TR~ JLLE
(C) a straight line with slope 2. ) ‘
(D) a straight ling with a slope of:1/25 *w- Seo fis - YRV TR Wi AR TR oy Es NS FTEEI. ¥ TR L Y

i Hiw e s Tt whod et b i *hc’ reiza g ol amG Lo ubit"T e LR BTN
6. IfCharhe s: utlhty ﬁmctlon wereX: 4X'Bt ,ulf‘apples cosf 80 cents'each’and 1f bananas cost 10 cents each

Charlie's budgeﬂlme would'be téﬁééﬁt fo ofie Jf his Tridiffererics" QUFES whenever'the follomng'equamn
is satisfied:

(84X, =8X, ' | S
B) Xz=2X, - )
© X, =4X,

D) X =4X,

[

- == -—
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7. When prices are (3, 1) Emily chooses the bundle (9,21), and when prices are (2,4) she choosesthe bundle

{8, 14) Which of the following is true?
(A) The bundle (9, 21) is revgaled preferred to the bundle.(8, 14) and she doesinot violate WARP

“(B)She violates SARP but not WARP.. A
(C) The bundle (8,14) is revealed preferred-to the bundle (9 21) and she does not violate WARP...
(D) She viclates WARP. c e e

" = ".! vl
8. Rob consumes two goods, X and y. He has an allowance of $50 per week and is not endowed with either

of the goods. If the price of good x increases and his substitution and income effects change demand in
opposite directions: .

(A) good x must be a Giffen good. R ‘ O P A
(B) good x must be an inferior good. . . .ot WLt

. {C) WARP is violated. - R ML LAY,
(D) good x must be a normal good. i o T e,

1)
9, Milton consumes two commodities in a perfectly competltlve market system. The price of x is 2 and the
price of y is 1. His utilify function is U(x, y) = xy. Heis endowed with 52 units of good x and ng.y. Find
- his consumption of good y. : JN
(A) 62 ' o
(B) 57 . DA
(C) 26 ' '- S e
®) 52 : LT e

- LY

~
LR |

10. Molly has income $400 in period 1 and income $480 in period 2. Her utility function is ¢f¢;™ . Where

a = 0.60 and the interest rate is 0:20. If her income in period 1 doubled and her i income in penod 2. stayed
the same, her consurmption in period 1 would: .

(A) double.

(B) increase by 240, -
(C) inctease by 120 , L,
(D) stay constant. " o

11. If the interest rate is r and will remain r forever, then a bond that will pay 45 dollars a year forever, ~
starting 1 year from now, is worth how miich today? .
(A)45/(1+1) - - - Co
(B)45(1 +1) , . - Lt
(C) 45/t . .
MY 45/(0 +r+1t .+ + L) .

12. Portia has waited a long time for her ship to come in and she has concluded that it will arrive today with
probability 1/4. If it does come, she will receive $16. If it doesn't come in today, it never will and she will
hiave zero wealth. She has a von , Neumann-Morgenstern utility function equal to the square root of her
total income. What is the nmumum price at wh]ch she would sel] the rights to her ship?

@A 1 o
(B) 2 o L
(€)2.5 , o
(D) 4 ' Vi
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23. A duopoly faces the inversé demand curve p = 160~ 2q Bt famst ﬂl’érmdﬁéffyrhavc A%

constant costs of $10. per unit of output: 3 Coitmot equilibriim how uchroutput.willieach

duopohst sel;? . . A% ]5”‘! Igurng o ﬂ\’Qdﬁaﬁf QD T ol ad (O
%; ;"51 ‘ LT floir n yeizesiund m GO beo lnwiel1 (O
(C)25 - 20t oo 0aoll (i

(D) 35 .,?Ic'l rwmﬁ.,b Cqu}i'“nlrlru n.frmbx.vﬂ svzinsmialz gaivildl sarie domW ’C

;de;@, ST 4 nolaltad sl a1t waitoh ‘I(]u i Daid oy sl ¢/,
24, Amaranda, and Bartolotpgnggmgiqyly‘two goods,x,and.y, T}}Py. caq Qei Iill)@ yg}th ea%h other and there
_ isno produc}}o_nighq tgtal e{}gowrilent of Good X equals the Ntal{‘ nd owment Of o?d Amaranda s

utility function is U(x,,¥ A) min{ ﬁ 3 Ya }'}ar‘ldnl?fartE;Ii;gt s utélty fft{lhctlon is U( xB, V)= max{ Xg,¥g }-
In an Edgeworth: box for'Amaranda and Bartolo, tHe‘sef of Parg?gpoﬁm?lafallo{:atmns is:

(A) the Iifalrﬂ digg%naf}“" feaite '“”‘“ il 2d 23 010 /1y £708 1asleh TID tailgemi i e
(B) both diagonals. ) . ‘ Az valrae SR
(C) the whole Edgeworth box. viidilivpa ni et -graenoos e et - L

(D) the edges of the box and the main diagonal.
ad Iua-')ﬂ! uf]}, "anu l‘r')]q ‘J ug I ’1”—)3- i.'ll‘i.‘l\ ( 3

25, Two stores are located side by side and atiract custoriiefs toteachiother.and.to themselves by advertlsmg.

Where x; and x, aret theTadvertisingrexpenditires ofrstoressleand2;:the profits: of:thg firms are (48 +
)% —2x7 for store 1 and (54 + xxji= sz'é;fODStOI'G 2 lanwnghesmﬁlnthns,wm investor buys
both stores'“mordertto_maxmlze his totaLpro fits how muchfghoyld he [spend on: gdve;;tls}n gifor store 1?

8312% aflt sy rl&‘*ggua *sbmu ﬁ.m;..:n\ 1 X alqmrﬂ b 'f-ui' R IE o JRIE M 3 lemigivsm sett
©s . - - - R
(D) 35
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Part I1. Macroeconomics (each question 2 points): choose the best answer.

7,.{, Job openings are plentiful when the

* A),Actual real GDP is abgve the.natural real GDP S ‘ ,‘ ) e . e
B) Actual real GDP is above the actual real GDP. ‘ . .

~C) Natural real GDP is increasing rapidly. o
D) None of the above. . b

7’7 Which of the following statements regarding the implicit GDP deflator is false? = ..”
A) When the implicit GDP deflator is falling, the inflation rate is negative. -
B) B) The iniflation rate is “simply the rate of change of the implicit GDP deflator. ° &
C) The 1mp11c1t GDP deﬂator is the ratio of prices actually charged in'any smgle T
year to the pnces charged i the base year L
| D) The 1mp11c1t GDP deflator for a glven year is the ratio of real GDP to nommal o r)
GDP for that year. .-
25\ When an economy is in equilibrium . ' '
A) Planned expenditures exceed productioﬁ’and incofne. e
~B) There is no_ savings nor investment. - _ ' .
C) Government tax.revenues-equal planned government expenditures, - L. .
D) Production and income equal planned expenditures, .
}CI' If the gap between the actual level of output and the “natural real: GDP" is 1000 and
the marginal leakage rate is 0.5 then the simple Keynesian model suggests thatthe  ~*
government could close the gap by ‘
A) Increasing autonomous expenditures by 1000. b
B) Increasing autonomous expenditures by 250. -
C) Increasing autonomous expenditures by 500.
D) Decreasing taxed.by 500. .
2D, If both autonomous imports and autonomous taxes decrease by $100B, we expect
that equilibrium income will
A) Increase by more than $200B.
B) Decrease by more than $200B.
C) Increase by $200B.
D) Remain unchanged. .
5[ . If the demand for money was totally independent of the interest rate, the
A) LM curve would have a positive slope and monetary policy would be quite
powerful.
B) LM curve would have a positive slope and monetary pollcy would be impotent.
C) LM curve would be vertical and monetary policy would be a quite powerful.
D) LM curve would be vertical and monetary policy would be impotent.
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3 2. A change in the mu.ltxpher will change the

- — o w1

A)Slope of the IS curve, reils edT cosztororailol
B) Slope and the p’c’fs‘i'naﬁ‘éi-"tii'e 18 3L 16 ngus: Lo busimel, ait hoziuft (A

C) Slope of the LM 16T S8 dves wils swifab16) haeor, b zeorrs oo Lozl (4
. D) Position-of the L fur 12 uu"I'v, iy owliohta yig Tt 6578508 braurD (’_)

33 If the level of interest rates paid on time dep051ts risS elitive s that drby money
maﬁeje't' agggllfn'fs ‘5&3:?5‘ iagrfbus, 1n'd*1;/1c'it’1§1"{§;1?11"-' ST I LD ¢ "df Rk e
. A) Reduce their real money baia;lée%ﬁ Mo wnin 24 oty busseital wire 1
B) First reduce then mb‘%‘?:éfe:ﬁ}e’iﬁ??%l%ﬁff '1')'?15{}?’?]’;[:11)\1; 'r:;' Toit i f '_]}
) e e realmonsy plans. et 1
D) Hold e SMEROMEOLIONEE 1 i s
Monetary pohcy will have a largé facome effect ifro‘vfd d the i dradW

.

L -

I‘.--‘--
L

’

28161 48T (/

" A)IS curve is flat, i - . e
is st A 2oudVF TIHRONONSA (5]
B) LM curve'is steep. . . . AT A 0
» ) WL, d’.‘.tﬂm-.'tq LELT O 1T wrfi 1,1‘;-..,-,“;;:] Y ¢
C) IS curve is steep. o .
SanLAacs e (01
D)LM curve 1s flat:

DOFTD Syt vhqbe Sututens ain-hofe st 1o qn; RN \
567 An “easy money, tight fiscal” policy combination will be re’:f?rf:ed by zi s{ogiefyﬁ
% ) R v q

o FHIE D“fr" “gn higt
"A) Low growth.rates, but more goods and services in thé ; l jﬁ L E;:
Fw. el 912 s 1,7
B) Public goods today greater thanpnvate goods in the future, AL
¢V L W S faa Ak of T {al
FRN &} Ppyate g9ods today more than Ry ublic ood in.the futur
I LY iy LS008 wit A il le ﬁj’n_ f---sf;u;,.,l, ey ol e Vit
D) Pubhc and private goods in the future more than public and prwate goods ltoday‘
ki signn
3 L When foreign securities become more attractévo tg U.S. mvestors, LS G 151
Iy m ] RIS P R
A) There is an.outflow of dollars from the United Statebs and the cfolla,r aﬁpremates.

T ) %n?_ﬁu SO ORI A
B) There is an outflow of dollars form thci United: Sta,tes and the dollar epreclates.
LY s LTS TR P B S WY ifi'ﬂ&,:,";w easi(d
C) The foreign currencies deprec1ato relatlve to the dollar. .
Yoy Rl VINTOUOLY [0 -n[fr B e
D) Imports into, tht;: United $t States w1!l mcrease 2
[NV TR Jflfi, CTAGL 0} oo J 7 I I(.&
;’)\\ ) ehaﬁ'oc,:t1 Ihe IS curve of a reduction in taxes will be iess the
RS S e UL L 2 RS o B L o (8

Flatter is the LM curve. . . .
A) st ien ob auar, - Ihin

whlch values - .

B) SteePEI. 1S thggLM. RyP h [0 yt.,.{.{ .U.Wf'b 4;‘*]_ of "JJU" ILJ‘ 170 Juln.ﬁ'i ‘
C) Greater. !,1}5315129{1}\05 scRoing, ou '[f[h'" deor e+ 2usioni ar o stk gl lJ

D). Grgaterjs HlﬁJ}??.I_E}f.EE& propegsity | to SRV ot e} 31 e ngsd V3G
53 , Monetary restraint and fiscal stimulus will

lower t erealraeo 1 eres
A) Both lo b ¢ f Q} A | 'w:.a.xmu MYOYF P9 utaind 1 ds T (A

real rate of interest, .
B) Both raise the eﬁ‘ ia eu ;:h.t,j R :.;F]_!:-j }. tu b{!t]r, -ty bastotnd o gl kH
. eal rate of interes
C) Have differing effect $90 e fea At O e - T 1Ll L Wi H (D)

ise the level of quipu
D) BOth raise q tP t:ilvuf _;,‘:',:_J."]l &t JUQ‘" 2006 _‘;-x,-rcﬂ:f n, - IH‘(

3?’ The Vietnam War required the U.S. government to spend large amounts of*

L0 022, 1gafl

k)
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dollars overseas, This effort . j - . )
A) Raised the demand and supply of dollars by prwate compames T .
B) Caused an excess demand for dollars the exchange rate fell. -
C) Caused an excess supply of dollars, the exchange rate fell
D) Caused the dollar tq appremate -
-’—_l—D Let the’ govemment increase lump -stm, taxes The aggregate demand curve will. ™
A) Shift lefiward and the IS curve will shift leftward
B) Shift rightward and the IS curve w111 shift rlghtward
C) Remain unaffected but the IS curve w111 shift leftward
D) Become positively sloped but the IS curve wﬂl remain negat.lvely sloped.
& l Which of the followmg factors will not cause the A‘D curve to sh1ft‘7
A) Tax rates.
B) Autonomous exports.

-~

-
I

-

C) Changes in the marginal product of labor.
D) Consumer confidence.

4} The posrtlon of the short—run aggregate supply curve depends on
Ay The price level”

B.) Workers’ expectations.

C.) Aggregate demand R
D.) The actions of the moneta.ry authority, -
_Given the firm’s productlon function, the firm’s demand for Iabor depends on the
A) Supply oflabor T T - .
B) Other firms* demand for labor. AR SRR ’
C) Rate of populatlon growth 7 o )
D) Real wage that is set for the firm by the market -
4¢ The term “monetary impotence” refers to the
A) Failure of firms to lower prices even when wages afe falhng '
B) Problem that an economy faces when'industriés are not perfectly competltwe
and prices do not fluctuate.
C) Failure of fiscal policy to drive down prices in a depression.
D) Inability of an increase in real balances to.raise the level of output.

4,; Keynes’ argued that monetary pohcy would be 1mpotent durmg the Great -

Depression because - . ) ‘.
A) Fall in interest rates would stu'nulate 1nvestment .- ~ o
B) Fall in interest rates would not stimulate mvestment e T T

C) Rise in interest rates would not stnnulate investment. :

D) Rise in mterest rates would stimulate 1nvestment L S
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q,{, , If forecasting errors are rational, then
A) People will always be error-prone,

. B) They will be random, and thus independent of previous errors. |

. C) They will be independent of business firm production and price forecasts.
D) A and C are both correct.

4_ « The short-run Phillips curve gives

A) The actual short-run level of real GDP and inflation.
B) All'possible combinations of real GDP and inflation, fora given set.of
expectations, ‘
C) All possible combinations of real GDP and inflation, for fully adjusted
expectafions. ‘
D) The responseg of real GDP and inflation to supply shocks.
48 The major side-effect of a stimulate fiscal policy is that it will
A) Dlscrmllnate in favor of housing,
. B) Crowds out private expenditures.
C) Increase the natural rate of unemployment.
D) Permanently raise the rate of inflation.

4,0[ Which of the following does not create a demand for French francs?’
A) The repayment of a loan from a French company to an Italian bank.
B) The desire of a British company to purchase a French factory.

C) The declaration of a dividend by a Swedish company that has French

shareholders.
D) The rise of the interest rate in France while.other foreign interest rates remain
constant, - ‘

go . The purchasing power parity theory predicts that

A) A nation’s exchange rate will decline at a rate equal to the difference between
the domestic and the foreign rates of inflation.

B) A nation’s exchange rate will differ from another nation’s exchange rate by an
amount depending upon the difference between the domestic and foreign rates
of inflation, c "

CA nation’s exchange rate is determined by the extent of speculation in the
foreign-exchange market.

D) A nation’s exchange rate w1ll decline when there is a balance-of-payment
deficit. S




