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Multiple choice problems (5 points each; 100 points in total; single answer for each problem)
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(a) f(z) does not exist
(b) f(z) = Z“_ox

() fl&) =L &
(d) flz)=¢€""

(e) None of the above.
2. Let f(x) = =8&. Find limg_y0- f(2).
@

(b) oo

(c) =

(d) Does not€xists
)

(e
3. Find the integral [°z"e % dz.

(a) 3% 8

(b) 3T(3)
) SR
d) T(3)
)

None of the above.

None of the above.

&

4. Find the critical points of the function flrry s g =ty 1.

(a) (0,0)

(b) (0,0) and (—5,%;)
(c) (0,0) and (3, —33)

(d) Does not exist.
) N

(e

one of the above.

5. Find the saddle point of the function f(z,y) = z® — 3> —zy + 1.
(a) (0,0)
(b) (-3, 15)
(C) ((]_;’ _‘1_]2')
(d) Does not exist.

(e) None of the above.
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6. Find the point that corresponds to the relative minimum of f(z,y) = 2° — 4% — Ty + 1.

£ R # B| #MEHy & A1 3

(a) (0,0)
(b) (—5. 1)
(c) (§:—12)

(d) Does not exist.
(e) None of the above.

7. Find the absolute maximum value of the function f(z,y) = =2 + zy + %2 on the circular region R,
R={z?+y?<1}.

(e) None of the abover
8. Let f(B) = T ilvu—1— Bz + 2$,~)2.- Suppose thabu) SR Y 1. = 5 Y0, 22 = 15,
i1 z:y; = 10. Eind B that eorresporids to the minimum ofyf
(a) 2/3
(b) 4/3
(o) 8/3
(d) 7/3
(e) None of the above,
9. Find the Maclaurin series for f(z)= /(1 — z).
(a) Zaiez”
(b) Ee(—=)"
(c) Zalo 7;.'
(d) Tz S
(e) None of the above.

10. Find the power series centered at —2 that is equal to f(z) = 1/(1 — 2).
(@) o o2

n=0 2n

(b) So2o G

n=0 2n+l

(C) X;'n--og%_}'E
( ) ZH———O 2::2-1"

(e) None of the above.
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11. Suppose that f(z) = 2* — 223+ 1 for z € (—oo,‘oc) and g is a function defined on (—o0,00) such that g’(0) = 1. Let
h(z) = f(z)g(z) for z € (—o0, 00).- Which of the following statements is true?
(a) —o0 < ' (0) < 0. '
(b) 0 <K (0)< 1.
(¢) 1 <A (0) < .
(d) A(0) exists but the value of h’(0) cannot be determined based on the given information.
(e) The existence of #/(0) cannot be guaranteed based on the given information.
12. Suppose that f(z) = 2 — z + z2 + sin(z?) for z € (—00,00) and g is a function defined on (—o0,oc) such that g(0) = 4
and ¢'(0) = 2. Let h(z) = g(z)/f(z) for x € (—00,00). Which of the following statements is true?
(a) —oc < h'(0) <0
(b) 0 <A(0) <1
(c) 1 <A (0) < 0.
(d) A’ (0) exists but the value of-h/(0) cannot be determined based on' the-given information.
(e) The existence of h'(0)'canndt be guaranteed based on the given information.
13. Suppose that f(z) = la(L4+ z°) + 2z for = &(—occ,00) and h is a, differentiable function defined on (—o0,oc) such that
f(h(z)) = 2 + z. Which of the following statements is true?
(a) —oco < W' (0) L 0.
(b) 0< R (0)< 1.
(©) 1<k (0)<2
(d) 2 <K (0) < .

(e) A/ (0) cannot be determined bascdion the given information.

14. Let f(z) = e® +sin(2z) and g(z) = e* -+ cos(2z) for z € (=00, o). Which of the following statements is true?

(a) —oo < limg o0 9(z)/ fz) S 1.
(b) 1 < limz_yoe g(z)/f(z)%E 2
(c) 2 < limzyee g(z)/f(z) H3
(d) 3 < limgye09(z)/f(z) < 0O
(e) limz 0 g(z)/ f(z) dots not exist?
15. Let f(z) = cos(4z) — 1 —z and g(z) = e** — 1 for z € (;bo, o). Which of the following statements is true?

a) limg_,o+ f(z)/g(z) does not exist.
b) —oo < limg o+ f(z)/g(x) < —2.
(€) ~2 < limy v f(<)/(z) < ~

(@) —1 < limg ot f(z)/g(z) < 0.

(e) 0 < limzyo+ f(z)/9(7) < 0o
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16. Let f(z) =z — / et dt for € (—oc, 00). Which of the following statements is true?
Jo

(a) f is strictly decreasing on the interval (0, 20).
(b) f has a local minimum at 0.

() limgyo- F(z) = oo.

(d) f(z) <0 foraz<0.

)
(e) None of the above statements is true.

17. Suppose that ¢ is a positive constant. What is fu%/ €z sin(cx)da?

(a) 27 /c.

(b) wec.

(c) —=2n/c.

(d) —me.

(e) None of the above.
18. Suppose that {an}a; is 2

is true?

(a) —o0 < limpooe Gn

(b) 1 < limpyes @

19. Let ful(z) = S 5o k(k —1)2

20. Let D = {(z,y) : 2 > 0,y > 0,0 < 27 + 4y® < 4} and let f(
following statements is true?
(&) =00 < o 7@ 9)d@,3) < 2.
(b) 2< [ flz.y)d(z,y)< 4.
(c) 4< Jp flzy)d(z,y) < 6.
(d) 6 < Jp f(z,y)d(z,y) < 8.
(e) None of the above statements is true.

Which of the following statements

he following statements is true?

z,y) = (3/7)(z* + 4y*)"/? for (z,y) € D. Which of the
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1. [33pts] FHIsikiEsE (T) H483% (F) 74RO FHER A RBREAHHL - (DEPHEXTF
=T ) (3 pts each)
A. Nonparametric tests do not require data of interval or ratio scale.
B. When some explanatory variables of a regression model are strongly correlated, this phenomenon is called
serial correlation.
C. The correlation coefficient is unit-free.
D. The coefficients of each explanatory variable in a multiple linear regression model have the same
interpretation as the coefficient of the explanatory variable in a simple linear regression model.
E. In general, a blocking variable is used to eliminatesthe variability in the response due to the levels of the
blocking variable.
F. Statistical inference for o2 is based on the F distribution.
G. Unstructured data conforms to.a-predefined row-column format.
H. Both discrete and continuous variables may assume.an uncountable number of values.
I.  The probability density function for a continuous distributionis positive for all values between -co0 and +oo.
J.  Aparameter is a random variable, whereas a sample statistic is aiconstant.
K. Big datais a catchphrase that implies a complete set of population data.
2. [9pts) T FI4uli4k A 4] 434k 2 7% (i. Simple Random Sampling, ii. Systematic Random Sampling, iii.
Stratified Random Sampling, iv. Cluster Sampling) (3 pts each)
A. A population can be divided into 50 city blocks. The sample will include all residents from two randomly
chosen city blocks.
B. A population contains 10 members under the age of 25 and 20 members over the age of 25. The sample
will include two people chosen at random under the age of 25 and four people chosen at random over 25.
C. A population contains 10 members under the age“of 25"and 20" members over the age of 25. The sample
will include six people chosen at random, without regard to age.
3. [Opts] BRAEH MW A E(Blie : BE  “2sample t -test” B ¥T) (3 pts each)
A. Packaged candies have three different types of colors. A data scientist wants to determine if the population
proportion of each color is the same.
B. A data scientist wants to compare prices of the same textbooks sold by two different vendors.
C. A professor has a hunch that people who do the lecture reviews tend to do better on midterm and final

exam. He decides to investigate this hunch. He treats the students in his statistics course this semester as a
sample of all possible statistics course students. He has data on their lecture review grade and on their
average exams score. What test should he use?
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4. [Opts] BEFETHHREMTNE (Hl4 * ©1% “exponential distribution” BF ) (3 pts each)
It is known that 10% of the calculators shipped from a particular factory are defective. What is the
probability that no more than one in a random sample of four calculators is defective?

B. Studies have shown that bats can consume an average of 10 mosquitoes per minute. What is the probability
that a bat consumes four mosquitoes in a 30-second interval?

C. The quality assurance engineer of a television manufacturer inspects TVs in lots of 100. He selects 5
of the 100 TVs at random and inspects them thoroughly. Assuming that 6 of the 100 TVs in the
current lot are defective, find the probability that exactly 2 of the 5 TVs selected by the engineer are
defective.

5. [20 pts] If the mean of 10 nonnegative numbers is 100, can

A. three of these numbers be >350? Why? (10 pts)

B. all these numbers be <907 Why? (10 pts)

6. [9 pts] According to a research, 65% of preschool children living in poverty have been exposed to cigarette
smoke at home. If 200 preschool children living in poverty are selected at random, what is the probability
that at least 125 have been exposed to cigarette smoke at home? (Note: P(z> 0.82 ) = 0.206.)

7. [6 pts; 3 pts each] 35$% fewer B more IHZZ

The U.S. Food and Drug Administration (FDA) requires that all potential new drugs be tested to see whether
they actually are effective, before they can be released to the public. (They are testing a null of ineffective
treatment, vs. an alternative that the drug is effective:)~Suppose the FDA decides to reduce the significance
level on this test from .05 to .01.. "What result will this have upon the number of drugs released to the public?

Ans:

8.

(Fewer/More) ineffective-drugs.and (fewer/more) effective drugs will be released.

[5 pts] Suppose the distribution of college professor salaries in Taiwan has median $61,500, and that the

25" and 75" percentiles are given by $83,000 and $40,000. Will there be any small salaries labeled as
outliers below the median in this distribution? Justify your answer.
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1. (10 pts) For each of the following statements, determine whether it is
true or false. Do not give explanation.

(a) Let A be the set of all positive integers, then the set
| {kE:kENaﬁdZEN}

and the set A/ have the same cardinality.

(b) Suppose that {fR¥52, issassequencesof real-valued functions de-
fined on the interval [0,1]. Supposeithat f, converges pointwise
to some function f on [0,1] as » — 00, and there exist two func-

tions gy-and’g, that are continuaus on [0, 1)'such that g; < f < g2
on'[0, - Then, f, converges uniformly to f on.[0, I}.as n — oo.

2. (20'pts) Suppose that {47 ]2 ; is a sequenee of compact setsin (—oo, co).
Prove or disprove that N8, 4, is a compact set in (—o0, 00).

3. (25-pts) Suppose/that f is a real-valued function defined on an ‘open
interval (@, ). Prove or disprove that if f is uniformly continuous on
(@, b), then lim,_,  + f(z) exists.

4. (20'pts) Suppose that {aln},‘f’zl and {b,}52; are two sequences of real

numbers. Prove or disprove that

lim sup(a,, + bn) < lim sup a,, +limsup by.
n n n

5. (25 pts) Suppose that {a,}%2; and {bn}22, are two sequences of real
numbers., Suppose that the sequence {Y %—; @}, is/bounded and
the sequence {bn}32; is decreasing with limp_3000n, = 0. Show that

{S°h_; axby }o2ymis convergent:

] a | 70 ENRBE LY FFH4 -
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1. Let Xi,X,,-+-, X, be arandom sample of size n from a population with the following pdf and cdf,
1 0 x<6
. — = o- (x-8)/6 ; R
f(x,5,9)—ee (x-9) ,x>6>0, F(x,a,e)—{1_8_(x_5)/9‘x28,

where 0< 4,0 < oo,

(a) Obtain the maximum likelihood estimators (mle) of §, 6, and § + 6, respectively. (10 pts)

(b) Obtain minimum variance unbiased estimators of & and 6, respectively. (20 pts)

(c) Determine a size a likelihood ratio test for#Hy: 8 =6, “against Hy: 6 > 6,. (15 pts)

(d) Suppose § =1 is known. Determine a size o uniformly most powerful test for Hy: 8 = 6, against

Hy:0 > 6y. (15 pts)
(e) Suppose & =1, and 6. is the mle of §:Determine the asymptotic distribution of vn(8 —8). (15
pts)

2. The number of typing errors per page X is known to have a Poisson distribution with parameter .

However, @ itselfis a random variable having an exponential distribution, i.e.,

e 0
fxl8) = x! W= 0,1,2,..,0 > 0 (AN e 9,6>o0.
(a) Compute the expected number of typing errors per page. (10 pts)
(b) Determine the unconditional pdf of X. (15 pts)
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