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(16%) Multiple Choice Problem: Please write down all correct choices (at least one is
correct) in each problem.

1) Use Simplex method for a maximization LP problem.

(a)
)

()
(d)

Minimum ratio test is used to identify the entering variable.

The value of the objective function increases at every iteration unless a degenerate
tableau is encountered.

If there is no leaving variable at some iteration, then optimal value is +co.

If there is no entering variable at some iteration, then this LP is infeasible,.

2) Given a LP problem (P) and its dual problem (D)

(@)
(b)

- (0)

(d)
3)

@

()

()
(d)

If (P) is feasible then (D) is also feasible.

If (P)is infeasible then (D) is also infeasible.

If (P) is unbounded then (D) is unbounded.

If (P) has finite optimal solution then (D) also has finite optimal solution.

In a transportation problem with 4 sources and 6 destinations, with total supply
exceeding total demand, the number of basic variables will be 10.

Int a transportation problem, if the total demand exceeds total supply, a "dummy"
destination should be defined.

Transportation problems always have integer optimal solution.

The transportation problem .is a special case of an assignment problem.

4) Use Branch and Bound Method for solvmt7 an linear BIP problem:

(BIP) {max Z(x)=c"x s.t. Ax =b, x: binary).

After some iteration, we obtain an incumbent solution <.

(a)
(b)
©

(d)

A subproblem can be fathomed if its LP relaxation ‘s optimal value Z(xY.

A subproblem can be fathomed if its LP relaxation has no fea51ble solution.

Optimal solution of (BIP) is found if the optimal solution x* of one subproblem’s
LP relaxation is integer and Z(t ) > Z(x).

(BIP) is infeasible if its LP relaxation has no feasible solution.
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11 (36%) Please answer following questions in the alphabetical order (a, b, c....).
1) Transportation Problem: Destination

2 3 4 Supply

1
3T 2

4

1 3 9 ;l ) 5 iy
51 121 131 |6

Source 2 _I 2'J2 1 4 u
2[ 1] 1] 3

3 2 2 U3

Demand 3 3 2 3
Vi V2 V3 W

(a) Why the above solution is a basic feasible solution?

(b) Let wy =0, what is (u, 13, vy, v, V3, v3)?

(¢) Is the above solution optimal? If your answer yes, please state your Teason;
otherwise please indicate what are the entering and leaving variables.

2) Consider the initial. LP tableau for a maximization problem (Table 1). At a later
iteration, besides Z, the basic variables are set as x3, x3, X1, X7 (in order), i.e., the basis
isB={4,3, 1, 7} and the basis inverse matrix is given as Table 2.

Table 1
Table 2
Zix | x2 | x5 |xa|xsTxs[x7] B
1[-1]-15/-8]o(ofolo| O 11 =10 1 3 =10
o(-1lLt|t]1lolo]o] 2 00 1 0f f0-2 1 0
olt1l-1{tfof1]ofol 1 01 2 0 01 0 0
ol2/10|1]oj0l1]0]| 5 0 2°0 1 0 4 -2 1
0j0|-1]-2]0(0of0|1] 10

(d) What is the current solution (x1, x2, X3, X4, X5, Xs, ¥7)?

(¢) What is the current solution value 2?

(f) What are the coefficients of (xz, xs, xs) in the Z row?

(g) Is the current solution a degenerate basic feasible solution? Why?
(h) Is the current solution optimal? Why?

3) Define decision variables as:
{1, if we select object i
x, =

Jfor i=1,2,3,4
0, else

Please convert the following “logical constraints” into “linear constraints”.
(i) Exactly 3 objects are selected.
(j) If object 1 is selected, then so is object 2.
(k)If object 3 is selected, then object 4 is not selected.
(1) Either object 2 is selected or object 3 is selected, but not both.
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1. Yuntech Co. has the following sales record for the past 12 periods. How will you
predict the sale for the Yuntech Co. for the period 137 State clearly the prediction
method and the prediction step you will use, and describe the method you will use

to justify your prediction results, (Note: you do not need to calculate the exact
prediction value) (20%)

s

Period|1 2 3 4 5 6 7 8 9 10 {11 |12
Sales |18 |10 |26 142 26 |18 (34 |50 34 |26 |42 |58

2. Determine the placement of the department for a facility that will minimize total
transportation costs using the data in the following tables. Assume that reverse
distances are the same, The locations are shown in the grid and a cost of $1 per
trip yard is used. (20%)

D
A B C

Distance between locations (yards)

From-To|A B C D
A - 40 80 60
B -~ 40 50
C - - 70
D -

Number of trips between departments

From-Tojl 2 3 4
1 -- 10 20 80
2 -- 40 90
3 - 55
4 -
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3. Product A is made of two units of B, three units of C, and two units of D, B is
composed of one unit of E and two units of F. C is made of two units of F and one
unit of D. E is made of two units of D. Items A, C, D, and F have one-week lead
times; B and E have lead times of two weeks. Lot-for-lot lot sizing is used for

~Items A, B, C, and D; Lot of size 50 and 180 are used for Items E and F,
respectively. ltem C has an on-hand inventory of 15; D has an on-hand inventory
of 50; all other items have zero on-hand inventory. It is scheduled to reqeive 20
units of E in week 2; there are no other scheduled receipts. If 20 units of A are
required in week 8, find the planned order releases for all components. (20%)

4. A total of 15 observations have been taken on a workstatlon The numerical
breakdown of the workstation’s activity is listed in the followmg table. Based on
the information, find the work sampling observation number that are required to
determine how much of the workstation’s time is spent in “Doing”. Assume a 5
percent desired absolute accuracy and 95 percent confidence level. (20%)

Activity Setup Doing |Cleaning |(Idle
Observation No. |2 6 3 4

5. A manager of the Yuntech Co. has to assign four engineers (A to D) to projects (1
to 4), one to a project. The leader of project 3 has indicated that he does not want
engineer B or C on his project. Given the cost figures below for each
engineer-project combination, please assign the engineers to projects for the
Yuntech Co. to minimize total costs. (20%)

Engineer-Project|1 2 3 4

A 18 12 20 19
B 17 18 * 10
C 25 28 * 14
D 28 18 24 |25

* undesirable
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1. FHPEFRLAT 258 (25%)
(a) algorithm
(b) encapsulation
(c) inheritance vs composition
(d) abstract data type (ADT)
{e) polymorphism
(f) applet
(g) UML
¢(h) multithreading
{1) XML
(i) ODBC

2 A HREE O AR EEE R LEINERM > HPE—1AR TR
LRI - ERILBUER S TLA T HERTE, ~ TEUGETE, - THERETE, -
TEOBRTE, ~ THEMETH, & THERRITE, - SREIMIERR  RiEE
RIBUSRFRANT, FEEE THIREIRE: (50%)

Hise: 5THL

Al & _
AR ATEEIN:
B =Pk d:
Hizhk:
HiE: YR E:
BT [EREE {7 HH: B &8

|

TR

B~ Al sE R SEA £ arlEEA(SDLC, system development life cycle) 7 —#%
SDLC fREVIEHLESER 7 (6%)

4~ iR FETREEUE AR AEA I ER AR EE 7 (RS TERE 563
SIERIEIERBME - (8%)

N B AR RET R AR B F R RS — A E R I2 [ (Data Flow
Diagram) ¢ (12%)

T~ e TR SRR, AR S TRERLA TS R BRI 7 S
HRAECR BN 3% e S ARG B IR B IR E - (12%)
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i %~ (b)) PEHER - A E R R L IER LR B -
(12%)

3. UHFRET(25%)
FEARQueue)IZHRHELL T Jeitede ) FREERY G » BESLAEHER. It
W ZFTRVEE T B E

(a) FLMER—IEREGES  iETHEERR " AR, (data members
or attributes) (10%) °

() FE A @ /EE md%iﬁ%f&ﬁﬁﬁﬂﬁfﬂﬁjﬁﬁﬁﬂmmm functions or
methods) (15%) :

void enqueue(float data) : fdataliIEI SRR B -
float dequeue( ) * AFEERERRIRRIERIBH -

- _EBEEIEE
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n+l

T (10%) HBFAREL i(%—l n™0) e -

I (10%) 348 f(x) =

I (10%) 3K J‘e” cos 2xdx Z{H -

IV (10%) KEfER y = —~+-—-— T x =1 Je x = 3 ZFEEIINERRE x BEEIAT SRt E
RIEH -

V (10%) x* +3x2y+ y —Hidy)jz ~TEx=021H

VI Please write down all correct choices (at least one is correct) for each problem.
1) (6%) 4, B, C: n x n matrix, I n X n identity matrix, 0: n x n zero matrix.
(a) fAB=CBand B#0thend =C,
(b) If 4> =TIthen 4 = I.
(c) If det(4B) = det(CB) then det(A4) = det(C)
(d) If4AB =BCand det(B) # O then4 = C.
(e) If det(4) = 0 then the homogeneous system 4Ax = 0 has infinite many solutions.

2) (6%) 4, B, C: n x n matrix, k: scalar
(a) AB=BA.
(b) (4BC)T=C"BT4T
() (ABCY' =C'B'4" (suppose 4, B and C nonsingular)
@) (45" = (4T (suppose A4 nonsingular)
(e) det(kd) = kdet(A)

3) (6%) 4: n x n nonsingular matrix, I: n x n identity matrix, 0: n x 1 zero matrix.
(a) Ax = 0 has only trivial solution.
(b) A4 has nullity 0.
(¢) The reduced row-echelon form of 4 is I.
(d) The row vectors of 4 span R".
(e) 01s not an eigenvalue of 4.
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4) (8%)u=(1,1,1),v=(0,1,1), w=(0,0,1), S ={u, v, w}
(a) S is not a linear independent set,
(b) Proj, (v) =2(0.L)
© Proj,(w) = +(LL1)
(d) The arigle between v and w is 7
(¢) Proj,(w) L (w-Proj,(w))

5) (8%) Apply the Gram-Schmidt process to S= {u= ' (1,1,1), v=(0,1,1), w=(0,0,1)},
(@) v'=(LL1),v'=(-%,+,1),w'=(0,7,4) form an orthogonal basis for span(S).
(d) v'=(LLD),v'=(3, ; v$), w'=(0,—%,%) form an orthogonal basis for span(S).
(¢) u= 7—-—(1 LD,v = —— f(-%,3.5).W =‘7‘;r(0,—-;-,—;-) form an orthonormal basis for spa.n(S).
@ T=41LY),v= £ 2(-3,1,0,w =-(0,7,%) form an orthonormal basis for span(S).
(e) None of the above.

1 00 1 0
6) (%)Given 4, =[1 2 0 and P=[-1 0 0
3 5 2 § 10

(a) det (4)) = 4.

(b) 1 and 2 are eigenvalues of 4;.

(e} (1,-1,8) is an eigenvector of of A1
(d) A4, is diagonalizable.

(e) P, diagonalize 4;.

7  (8%)Given A=

o - O O
Ll O B e B o

[ T e B R
o O o =
4

(a) -3 is an eigenvalue of 4.

(b) det(4) =0.

(€) AAHLYA-21)(A-313) = 044

(d) (-1 1 0 0) is an eigenvector corresponding to eigenvalue 2.
(e) A is orthogonally diagonalizable.
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b E B PRI A - R Rk REEE  ERBATAFAZRRE M
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FRAULE BB EER FMAELSHEL R REANBBEETHES LIRS
PREBEHAKRAERST -

b EER Rz TR FHET

1, &y —Brfragagz (1EM) FETREZEA - (10 5

2. Formulate the problems professionally, i.e., in a way that IE&M
professionals may communicate with each other. (30 %)

3, Bk MAZ ER (BT RARI ARLSARAETHMAE) (20 2)

mMa= (40 5 )
EXEPHFRMALRNAEFEACEIRGL RN TMFRAIZ— 0 0

B R BA TR LR RAMARZF ER R TR E L AR RE

A R - FAMER—RE (TERREY  DANLREY)

fEas: _

1. RS iTi R eAr Rl F2RaHE ? (RA 1 & SWIH ik &4) (20 %)

2. it EAR 2z ERBTEREASHGIE? (205)
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1. S8R E 450 %18 £ 2 49 e (Funclion) SA R S sk 7 S L S MR B F
HEEERK ° (25%)

2, HEARTREOBEMAUARATUREAMELS T TR ZHARAME
e (25%)

3. AXBBEREHT  A—FL M A TRAERRS R4F % > 4]
SEERBEEROBRAHL - R BREALE AT THE . F TS
Fopap ) SRR TR, AE - TERSEANMRAN—BBRELEXS
THEYBE  GENARETREHAE  REFEIEH LA/EAE/TH 4o
RARTHNPERGMAELE  HAREZ0RANELRE - sHétH b~
FEALBERAMENATE S EHEM RELBERALKEN
IR IMRARF)Z A ¢

(1) BATAEE AR AT MABRAFULE(LS %)
(2) HEFEQOY)
(3) TR A B dm T B SR/ B A IR 2 £ (15%) -




glaxln

RFT T TER - HER
FtH : HEH2

In this test, there are 25 multiple choice questions with 4 points for each question.
Please select the correct answer for each question.

RS PR A RN TEERE L WETTE -

1. Roll a fair six-sided die three times. Let 4 = {1 or 2 on the first roll}, B= {3 or 4
on the second roll}, and C = {5 or 6 on the third roll}. What is the probability of
AVBUC?

(A) 0.5 " (B) 0.6329 (C) 0.6634 (D) 0.7037 (E) 0,7634

[

2. Suppose that there are 12 songs on a compact disk (CD) of which two are your

favorites, When using the random button selector on a CD player, each of the 12
selections is played once in a random order, What is the probability that the
second of your two favorites (i.e., one has already been played) is the third song
that is played? '

(A) 0.0202 (B) 0.0303 (C) 0.0404 (D) 0.5 (E) 0.0607

3. Adrawer contains four black, six browﬁ, and eight olive socks. Two socks are
selected at random from the drawer. What is the probabality that both socks are
olive if it is known that they are the same color? _

(A) 0.3321 (B) 0.4469 (€)0.5 (D) 0.5714 (E) 0.6438

4, A-package, say 4, of 24 crocus bulbs contains 8 yellow, 8 white, and 8 purple
crocus bulbs. A package, seiy B, of 24 crocus bulbs contains 6 yellow, 6 white, and
12 purple crocus bulbs. One of the two packages is selected at random, If 3 bulbs
vielded 1 yellow flower, 1 white flower, and 1 purple flower, what is the
conditional probability that package 4 was selected?
(A) 0.4625 (Byo.s (C)0.5424 (D) 0.5838 (E) 0.6241

5. Given that £E(X+4) =10 and E[(X+4)*] = 116. What is the standard deviation of X?
(A) 4 (B) 8 €y 12 (D) 16 (E) 20

6. The probability density function of a random variable ¥'is f(y) = k!y’, for
1 < y <o, What is the value of k7

(A) 0.5 (B) 1.0 (C)1.25 D) 1.5 (E) 2.0
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7. Arandom variable X has a binomial distribution with mean 6 and variance 3.6.
What is the probability that X = 47
(A) 0.1059 (B) 0.1268 (C) 0.1493 (D) 0.1625 (E) 0.1842
8. One of four different prizes was randomly put into each box of a cereal. If a
family decided to buy this cereal until it contained at least one of each of the four
different prizes, what is the expected number of boxes of cereal that must be
purchased?
(A) 6.33 (B) 7.33 (C) 8.33 (D) 9.33 (E) 10.33

9. Flaws in a certain type of drapery material appear on the average of one in 150
square feet. If the Poisson distribution is assumed, what is the probability of at
most one flaw in 225 square feet?

(A)0.375 - (B)0.417 (C) 0.462 (D) 0.509 (E) 0.558

10. Let the random variable X have an exponential distribution with density function
f(x) = Ae™*, for x > 0, and the random variable Y= 1-¢ ™, Whal is the
variance of ¥?

(A) 0.0833 (B)0.1056  (C)0.1424  (D)0.1839  (E) 0.2061

11. If the moment-generating function of X is- M ,(t) = (1-¢)7, for t <1, what is the
variance of X? .
A o (B)2 ©4 (D)6 (E)8

12. Suppose that the length of life in hours, say X, of a light bulb manufactured by
company A is normally distributed with mean 800 hours and variance 14400
(hours)?, and the length of life in hours, sayY, of a light bulb manufactured by’
company B is normally distributed with mean 850 hours and variance 2500
(hou:siz. One bulb is selected from each company and burned until “death.” What
is the probability that the length of life of thie bulb from company 4 exceeds the
length of life of the bulb from company B by at least 15 hours?

(A) 0.2267 (B) 0.24 (C) 0.2673 (D) 0.2829 (E) 0.3085

T
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13. A confidence interval was used to estimate the proportioh of statistics students

i that are females. A random sample of 72 statistics students generated the

' following 90% confidence interval: (0.438, 0.642). Using the information above,
' what size of sample would be necessary if we wanted estimate the true

| proportion within 8% using 95 % reliability?

(A) 105 (B) 150 (©) 271 (D) 420 (E) 597

14. Let Xy, Xa,...,Xs be a random sample of size 5 from N(0, o %), Find the constant
. C so that C(X1-Xz)// X7 + X? + X7 has a t-distribution.
(A) 0.5 (B)0.6667 (C)0.8165 (D)12247 (B)15

) 15. The coefficient of variation (C.V.) for a sample of values Y, Y5, ...,Y, is defined
by

CV.=8/Y.
This quantity is sometimes informative. For example, the value §~10 has little
meaning unless we can compare it to something else.. If S is observed to be 10
and ¥ is observed to be IOf)O, the amount of variation is small relative to the size

of the mean. However, if S is observed to be 10 and ¥ is observed to be 5, the
' variation is quite large relative to the size of the mean. Let 1},Y;,...,}},denote a

random sample of size ten from a normal distribution with mean 0 and
variance o, Find the number ¢ such that

p(-¢ Srﬁ.— <¢)=0.95.

: (A) 0.95 (B) 5.12 (C) 10 (D)24.05  (B)49.04

16, Which of the following problems associated. with multicollinearity?

(A) The correlations among the independent variables cause inferences made on
the response variable to have extremely large sampling errors.

(B) The estimated regression coefficients tend to have very large sampling. errors.

' (C) The estimated & regression coefficient for the #* independent variable may

vary substantially depending on which other independent variables are
included in the model.

(D) Answers (A), (B) and (C) are all correct.

(E) Answers (B) and (C) are both correct.
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The next 3 problems are referred to the following setting:

A local tennis pro-shop strings tennis rackets at the tension (pounds per square
inch) requested by the customer. Recently a customer made a claim that the
pro-shop consistently strings rackets at lower tensions, on average, than
requested. To support this claim, the customer asked the pro shop to string 36
new rackets at 55 pounds per square inch (psi). Upon receiving the rackets, the
customer measured the tension of each and calculates the following statistics:

x=54 psiands®=5 psi.

17. Set up the null hypothesis and the alternative hypothesis for testing the claim.
(A)Hy: u =54 vs. H;: p >54 '
BYH,: ¢ =55 vs. H: p <55

-(C)Hy: ¢ =55 vs. Hy: p #55

(D)H,: x=54 vs. H;: x<54
(E) Hy: p# =54 vs. H,: u <54

18. Find the observed significance level for the desired test.
- (A)0.0037 (B)0.0835 (C)0.1736 (D)0.3264 (E)0.4963

19. What is the power of the test if thé.mean tension is 54 pounds psi? -
(A)0.3531 (B)0.5 (C)0.8032 (D)0.8531  (E)0.9963

The next 2 problems are feferred to the following setting:
Hoping for a larger share of the fine food market, researchers for a
mean-processing firm that prepares meats for exclusive restaurants are working
. on improve the quality of its hickory-smoked hams. One of their studies
I concerns the affect of time spent in the smokehouse on the flavor of hams, Hams
kept in the smokehouse for varying amounts of time were tasted by a panel of 10
food experts. The following model was thought to be appropriate by the
researchers: :
EWy)=p5+pit+pty

where y=mean of the taste scores for 10 experts, and t=time in the

smokehouse (in hours). Using a sample of 20 hams, the following least squares
mode] was obtained:
$ =203 +5.2t—.0025t%, where R*>=.79

S s
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20. Which of the following values represents the test statistic for determining if the
model is a useful predictor of the mean taste score?
(A)31.98 ®B)5.2 (C)3.76 (D) 0.79 (E) -0.0025

~'21. Which of following interpretations of coefficient of determination is correct?

(A) The model explains about 79% of the variation in mean taste scores of the
hams sampled.

(B) We are 79% confident that the model is statistically useful for predicting
mean taste scores. . )

(C) Mean taste scores is moderately correla_ted with time in the smokehouse.

(D) When hams are kept in the smokehouse for one more hour, the éstimated
taste score would increase by 79%.

(E) The correlation between time that hams were kept in the smokehouse and

_mean taste score is about 88%.

The next 2 problems are referred to the following setting:
An operation manager is interested in modeling E(y), the expected length of time
per month (in hours) that a machine will be shut down for repairs as a function of
age of machine, x; (in years), and type of machine ( A and B). 20 machines were
selected and the following model was fit to the data.

E¥)=Bo+p1x1+B2 Xl2 + B3 x2+PBa x1x2+Bs x12X2 where

y=downtime (in hours)

x1=age of machine (in years)

x>=1 if machine A, 0 if not.

22. What null hypothesis would you test if the relationship between downtime and
age of machines are two paralle] curves?
A Hy:B=0,=8,=8,=05=0
B H,:B,=5,=5=0
QY Hy:B=p,=5=0
DYHy:p,=p;,=0
B) Hy: B, =B5=0
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23. What null hypothesis would you test to determine whether the rate of downtime
with the age of machines is different for two types of machines?
AVHy B =p,=8=0,=5=0
B)Hy:py=p,=5,=0
O Hy:,=5,=p5=0
(D) Hy: f = B =0
® Hy: fy =B, =0

The next 2 problems are referred to the following setting:

Three different washing solutions are being compared to study their effectiveness
in retarding bacteria growth in five-gallon milk containers. The analysis is done in
a laboratory, and only three trials can be run on any day. Because days could
represent a potential source of variability, the experimenter decides to use a
randomized block design. The number of bacteria was observed for four days, and
part of ANOVA Table was given below:

Source DFE . SS

Solution 2 703.50
Day 3 1106.92
Error 6 51.83

24. Which of following is called the treatment in this experiment?
(A)Days
(B) Solutions
(C) Five-gallon milk containers
(D)Number of bacteria - '
(E) Block

25. Which of the following values represents the test statistic for determining
whether or not the mean number of bacteria differs for the three solutions at
a=.05?
(A)51.83 (B) 42.70 (C) 40.72 (D) 8.64 (E)s5.14

7

D | [ [T
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0.5000¢ 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 0.4721 0.4681 0.1641
0.4602 0.4562 0.4522 0.4483 0Q.4&H3 0.4404 04364 0.4325 0.4286 0.4247
04207 0.4168 0.4129 0.4050 0.4052 0.3013 03974 0.3936 0.3897 0.3859
0,382t 0.3783 03743 03707 0.3669 0.3632 0.3594 0.3557 0.3520 0.3483
0.3446 0.3409 0.3372 0.3336 0.3300 03264 0.3228 0.3192 0.3156 0.3121

0.3085 0.3050 03015 0.2981 0.2946 0.2912 02877 0.2843 0.2810 0.2776
0.2743 02709 0.2676 0.2643 0.26§1 0.2578 0.2546 0.2514 0.2483 0.2451
0.2420 0.2389 02358 0.2327 0.2296 0.2266 0.2236 0.206 0.2177 0.2148
0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867
0.1841 0.1814 0C.1738 0.1762 0.173¢ 0.1711 0.1685 0.1660 0.1633 0.161!

0.1587 0.1562 0.1539 0.1515 0.1492 0.146%9 0,146 0.1423 0.1400 0.1379
0.1357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.11%0 0.1170
0.1151 0.1131 0.1112 0.1093 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985
0.0968 0.0951 0.093¢ 0.0913 0.0801 0.0885 0.0869 0.0853 0.0838 0.0823
0.0808 0Q.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0,0681

0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.09%d 0.0582 0.0571 0.0559
0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 .0.0455
0.0446 0.0436 0.0427 0.0413 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367
0.0359 0.0351 0,0344 0.033¢ 0.0329 0,032 0.0314 0.0307 0.0301 0.0294
0.0287 0.0281 0.0274 0.0268 0,0262 0.0256 0.0250 0.0244 0.0239 0.0233

0.0228 00222 00217 0.0212 00207 0.0202 0.0197 00192 0.0188 0.0183
0.0179 0.0174 00170 0.0l66 0.0(62 0.0158 0.0154 0.0150 00146 0.0143
0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 00119 0.0tl6 0.0113 0.0110
0.0107 0.0104 0.0102 0.0059 0.0056 00094 0.0091 0.0089 0.0087 0.0084
0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0,0064

0.0062 -0.0060 ©.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048
0.0047 0.0045 00044 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0036
0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026
0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 Q0020 0.0019
0.0019 0.00i8 0.0018 0.0017 0.0016 0.0016 0.0015 0.0013 0.0014 0.0014

0.0013 0.0013 0.0013 0.0012 0.00i2 00011 0.00i1 00011 0.0010 0.00i0
0.0010 0.000% 0.0005 0.0009 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007
0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005
0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003
0.0003 0©.0003 0,0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002
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TABLE Vi dfn
Values of £y
did a 1 2 3 4 5 6 7 8 g
010 3986 49,50 53.59 5583 5724 5820 5891 5944 5986
0.05 16145 199.50 215.71 224.58 230.16 233.99 236.77 238.88 24054
1 0025 647.79 799.50 864,16 899.58 921.85 937.11 948.22 956.66 963.28
0.01 4052.2 49995 54034 5624.6 5763.6 5859.0 59284 598L.1 60225
0.085 16211 20000 21615 22500 23056 23437 23715 23925 24091
0.10 8.53 9.00 9.16 924 9.29 9.:33 935 937 938
0.05 18.51 19.00 19.16 1925 1930 1933 19.35 1937 1938
2 0.025 38.51 39.00 39,17 3925 3930 3933 39.36 3937 3939
0.01 98.50 99.00 99.17 9925 9930 9933 9936 9937 9939
0.005 198.50 199.00 199.17 19925 19930 199.33 199.36 199.37 19939
0.10 5.54 5.46 5.39 534 531 5.28 527 525 524
0.05 10.13 955 928 9.12 9.01 3.94 8.89 885 88!
3 0025 1744 1604 1544 1510 1488 1473 1462 1454 1447
0.01 34.12 30.82 2946 2871 2824 2791 2767 2749 2135
0,005 55.55 49.80 4747 46,19 4539 4484 4443 4413 4388
010 454 432 419 411 4,05 4.01 398 395 3194
0.05 71 6.94 659 639 6.26 6.16 6.09 604 600
4 0025 1222 10.65 9.98 9.60 9,36 9.20 5.07 898 8.9
0.0 2120 18.00 16.69 1598 1552 1521 1498 1430 14.66
0.005 3133 2628 2426 23,15 2246 2197 2162 2135 2114
. 010 4.06 3.78 3.62 352 345 340 337 334 332
. 0.05 6.61 579 541 519 5.05 495 488 482 477
5 0.025 10.01 843 776 73% 15 6.98 6.85 676 6.8
o0 1626 1327 1206 1139 1097 1067 1046 1029 10.6
0.005 2278 1831 1653 1556 1494 1451 1420 139 1377
0.10 3.78 346 329 318 3.11 3.05 301 298 296
0.05 599 5.14 4.76 453 4.39 428 421 415 410
6 0.025 8.81 726 660 623 5.99 5.82 570 560 5352
o.01 13,75 1092 9.78 9.1% 8.75 847 826 8.0 1798
h 0.005 18.63 1454 1292 1203 1146 1107 1079 1057 1039
0.10 359 326 307 296 288 2,33 278 275 272
0.05 559 474 435 4.12 397 387 379 373 368
. 7 0025 807 654 5389 552 579 512 499 490 4.8
0.01 1225 9.55 8.45 7.85 746 7.19 699 684 672
0.005 1624 1240 10.88 10.05 9.52 9.16 8.89 8.68 851
0.10 3.46 311 292 2.81 2.73 2.67 262 2.59 2.56
0.05 532 446 407 384 3.69 358 350 344 339
8 0.025 7.57 6.06 542 505 482 465~ 453 443
0.01 11.26 8.65 1.59 7.01 6.63 6.37 6.18 6.03
0.005 14.69  11.04 9.60 8.81 8.30 7.95 7.69 750
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Part 1. Microeconomics: 50% (each question 2.5 points), choose the best answer,

1. If you could exactly afford either 4 units of x and 27 units of y, or 9 units 6fx and 7
units of y, then if you spent all of your income on y, how many units of y could you
buy?

A) 23,
B) 63.
C) 43.
D) 13.

2. John’s indifference curves have the equation xg=constant/x, where larger
constants correspond to better indifference curves. John strictly prefers the bundle
(6,15) to the bundle
A)(15,6).

B) (7,14).
C) (11,13).
D)(11,8).

3. Mary has the utility function U(x,,x2)=min{x,+2x;, 2x;+x2}, where x,: the number
of corn chips, x;: the number of French fries. She has $40 to spend on com chips
and French fries, If the price of corn chips is $2 per unit and the price of French
fries is $2 per unit, then Mary will
A) Consume at least as many as corn chips as French fries but might consume both.
B) Dehnitcly spend all of her income on comn chips.

C) Definitely spend all of her income on French fries.
D) Consume equal amounts of French fires and comn chips.
4, Charlie’s utility function is U(xa,Xg)= xaxa. If Charlie’s income were $40, the price

of x4 were $2 and the price of xg were $5, how many x4 would there be in the best
bundle that Charlie could afford?

A)20.

B) 10.

C)6.

D) 5.
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. Elmer’s utility function. is U(x,y)=min{x,y*}. If the price of x is $15, the price of y
is $30, and Elmer chooses to consume 2 units of y, what must Elmer’s income be?
A) $1350.

B) $175.
C) $120.
D) $675.

. Francis has an income of $60 and a utility finction U(x*,y)=20x”2+y. The price of x
is $5 and the price of y is $1. How many units of y will Francis demand?
A) 10.

B) 80.
C) 4.
D) 40.

. If the interest rate is 15% and will remain 15% forever, how much would a rational
investor be willing to pay for an asset that will pay him 3450 dollars 1’ year from
now, 1322 dollars 2 years from now, and nothing at any other time?

A) $4000.

B) $26666.67.
C) $64000.
D) $3000.

. Suppose Peter can make up his portfolio using a risk-free asset that offers a rate of
return of 10% and a risky asset with an expected rate of return of 20% and with
standard deviation 5. If he chooses a portfolio with an expected rate of 20%, then
the standard deviation of his return on this portfolio will be
A) 2.5%.

B) 8%.
C) 5%.
D) 10%.

. Alice has a demand function for mead that is given by the equation D(p)=100-p. If
the price of mead is $85, how much is Alice’s net consumer’s surplus?
A) 112.5. ' '

B) 15.
C) 225.
D) 200.

m
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10. The demand function for apples is given by D(p)=(p+1)2.  If the price of apples

' is $4, then the price elasticity of demand is

A) -1.50.

B) ~1.16.

C) -0.32.

D) —4.80.
11. The inverse demand function for bananas is defined by the equation p=136-4q,

where q is the number of units sold. The inverse supply function is defined by ll'

p=16+4q. A tax of $16 is imposed on suppliers for each unit of bananas that they
sell. When the tax is imposed, the quantity of bananas sold falls to
A) 13.
B) 11.
C) 15. . ]
D) 16. ’
. 12. Bob applies N pounds of fertilizer per acre, the marginal product of fertilizer is
1-(N/200) bushels of corn. If the price of corn is $1 per bushel and the price of
fertilizer i1s $0.40 per pound, then how many pounds of fertilizer per acre should
Bob use in order to maximize his profits? ‘
A) 64.
B) 120.
C) 240.
D) 200.
13. Nadine has a production function 5x+y. If the prices of x is $10 and the price of y h
is $3, how much will it cost her to produce 70 units of output?
A) $1960, |
| B) $3170.
' C) $140. Wﬁ
D) $210.
14. IfMr. Dent Carr’s total costs of repairing s cars is 4s*+40s+20, then if he repairs
10 cars, his average variable costs will be
l

- — e m e — e —— -

A) $120,
B) $82.

C) $160.
D) $80.
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15. I Mr. Dent Carr’s long run total costs of repairing s cars per week is 3s>+108. If
the price he receives for repairing a car is $24, then in the long run, how many cars
will he fix if he maximizes profits?

A)0,
B) 4.
C) 8.
D) 12.

16. A profit-maximizing monopoly faces an inverse demand function described by
the equation p(y)=60-y and his total costs are c(y)=10y. In the past it was not taxed,
but now it must pay a tax of $4 per unit of output. After the tax, the monopoly will
A) Increase its price by $4.

B) Leave its price constant.
C) Increase its price by $2.
D) Increase its price by $8.

17. Goods A has the demand ,=18000-900p: in the United. States and the demand

" (;=2000-200p; in England, then the difference between the price charged in the
United States and the price charged in England will be. '

A) $10. '
B.) $0.

C.) $11.

D.) $5.

18. Which of the following statements about game theory is true?

A) A situation where everyone is playing a dominant strategy must be a Nash
.equilibrium. .

B) In the prisoner’s dilemma game, if each prisoner believed that the other prisoner
would deny the crime, then both would deny the crime.

C) A two-person game in which each person has access to only two possible
strategies will have at most one Nash equilibrium.

D) If a.game does not have equilibrium in pure strategies, then it will not have
equilibrium in mixed strategies either.

1
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19. The following relationship must hold between the average total cost (ATC) curve
and the marginal cost curve (MC):
A) If MC is rising, ATC must be rising.
B) If MC is rising, ATC must be grater than MC.
C) If MC is rising, ATC must be less than MC.
D) If ATC is rising, MC must be greater than ATC.
20. A firm has the long run cost function C(q)=3¢’+27. In the long run, it will supply
a positive amount of ocutput, so long as the price is greater than
A) $36.
B) $44.
C) $9.
D) $18,
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Part II ~ Macroeconomics(50%})

L AR T
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A 100 a 200
B 700 b 250
C 750 c 300
D 300 d 700

E 850 e 800
(1) R = HERI SRR %)
(2) FEH R R EITRRG%)

(3) AT I ? BATE ? (5%)

2. FTURIRABE RIS RERIART B BER - FrE R TR - SR E RETER
ﬂﬁ?ﬂ%%ﬁ!‘%ﬁ (10%) !

3. FAEHATSIECRTS « TR SIICRTS « IR AR A8 R P e B G
& 2 (10%)

S

4, HEHSEER » BB C=100+0.75(Y-T) » % 1=200-40i » BRI
G=400 + F24% T=100 - It B - BEEBTR L > Y)=500+0.4Y-100i » ZEE
REBHAELES 600 (70 | MOBIIR% » Y OB R{ET - %&tﬂf&%mz‘?%ﬁ%ﬁ
Bz o WRHIEET - (8%)

o—

5. BREAIS-LM ZREERPAIrRERLRralt 7 (raRnEiati 2 (7%) -




