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Part I. (50 pts)

1. (10pts)Show that the function f(x)=Ixl+1 is differentiable everywhere except at 0.
2. (10pts)Eva1uate the following limts.
(a) limye,o x® sin= (b) Ty 2o
3. (10pts) Find dy/dx and d’y/dx’ in/fCrmssofmand W, if 2xy+x’=4.
4. (10pts) Find an equation-efthe tangent line at the point-ef.the graph of y=x’sin2x,

where x= 7 /2.

5. (10pts) Find f(x) given that f (x)=x" (1) and.f(0)=1/3
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Part I1. (50 pts)

1. (15 pts) Find the following integrals.
(@) (5pts) fol(ln x)?% dx.

(b) (5 pts) fon sin?x dx.

1

() (5pts) fx2~3 dx.

2. (10 pts) Show that the following scrics converges and find its sum,

i 3 1
=T (n(n+1) + 3“>'

. . L 1 ghyh
3. (15 pts) Find the radius and interyahof convergence of the power serics, Y=l e

(Note: The convergence of'the boundary points should be discussed as well.)

1 :
4. (10 pts) Evaluate the integral, | 0 fxl sin (y*) dydx.
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1. ¥ —3%E TREHBAEH ifa—é@éu%éb?ﬁ RFE DR 3%
500 ¢ &b, BRRARER % -
(a) # % & £4 P2 H 2 Population) B 472 (5 57)
(b) FHBE M T2 EE % H(Parameter) B 477 (5 o)
2. # % % TF ¥ % fd 3 (Distribution) # - 34 #(Mean) ~ ¥ 1 #(Median) 2 F #(Mode) &)
AR
(a) #4% % Bu(Symmetrical)? (5 4°)
(b) £ 144 Be(Skewed to the Left)? (5 %)
3. 3% % # =18 4 B(Binomial Probability Distribution) #2 #3 # 457 4 B2 (Hypergeometric
Probability Distribution) & 7 ] 25? (10 43)
4. HEETI L
(a) B K x 3 (Bayes’ Theorem) °{(54%)
(b) %3t & (Statistics) 5 7))
(c) ik o B(Sampling Distribution) < (5.4%)
(d) % -4k & # (Central Limit Theorem) (5 %)
(e) F4&P£(Unbiased) ¢ (5 %)
() —zkE(Consisteney) = (5 %)
5. (a) # Hoi AR TRZEE) vis. H, D lEAR %58 - 3G Hubml=z A T4 2R 1
R F G A)
(b) x;Ho S A NS B AR E ) o W R ] ik m A 11
B FMH - (5 0)
(© (@)Y :w#:ef: AR st i ad 2 AR 7 5 5)
6. 54 R ALTETHR QR » AR E B 6 LT AR oy 200 17 L3k
HAE o T R F A

., R e )

%8 % & b 5 4t ]
) 15 15 50 80
BA S BRI 50 50 20 120
A% 65 65 70 200

(a) B & st (Null Hypothesis & Alternative Hypothesis) < (5 %)

(b) # B HARF 431 & (Test Statistics) ° (5 %)

() ZHMALERpME<00]l > KRMABFTTUTLRREHERGTTRCER (G 2)
7. ERE T RBRMEEHRER

Y=Ggt GiXkrtUs i=1,2,n

Xi=Bo+ ZiXt W, i=132,~n

(a) EHF{EAFHOFRLCRBXY)F R EHFR—E? (S o)

(b) IREEH G H T HBER)LFRE 26 »)
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Part I. (5 X 10 = 50 pts) For each of the following problems, state that it is True or False.

Q1) Let f(x)=sin(%) defined on (0, 1), then f(x) is uniformly continuous on (0, 1).
Q2) The sequence f,(x)=x" converges uniformly on [0, l] .
Q3) Let f(x)= nxe™ ,n=1273,..,and 0<x<1. It follows that lim v[;f,,(.:c)cbc = L:limj;(x)dx.

Q4) Let x, =(-1)"++, then limsupx, = L infaee

Q5) The sequence defined as

—

2 7
O: 1) s 29 710

woo

, 3, B B8 AT
is a Cauchy sequence.
Q6) Let f,g.h: R —> R/ be three functions’ 1f fand g are both differentiable atx. |/ '(x) = g'(x) , and
f <h<g,then hiis also differentiable at x and h'(x)=4 '(x)"
Q7) Let J be an open interval in R. If| / : / — R is differentiable and
e TFF Y= (%) -

h—0 //1

0

for every x € J,then f'isconstant onJ.
Q8) Define f:[-1,1]—> R by

XS = |, beiset)
)= )
0, itse=10).

The set of all x such that f(x)=s0.1s a compaet stibset oI [~1, L
Q9) The equation

i =119

1+ x> +cos’x
has at least two solutions in R.
Q10) If f(x,0) is differentiable in @ for every x in R, then

d = -9
5 [ Fx.0)ax= Lfa'é f(x,0)dx.
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Part II. Comprehension Problems (10 x 5 = 50 pts)

Q11) Consider the function f(x,y)=g52"y'e™ ', x>0 andy>0. Compute [~ [” f(x,y)drdy.

Q12) Let f:[0,0¢)— R be givenby f(x)= Jx and £= —;— Find a J such that if d(x,y) <&, then

d(f(x),f(y)<e.

oo

Q13) Show that Z cosﬁnx is uniformly and absolutely convergent in [0, 27].

n

n=1
Q14) Estimate the value of the integral J: " idx by using Taylor’s Theorem applied to the series for e.

Make sure that your estimation has*the maximum error less than 0.0 (aceusate to two decimal places).

Q15)If f'(x)>0 at all points of the interval (a, b), prove that f¢x) is strictly inercasing in (a, b).
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1. A high school requests its seniors to take a proficiency test before graduation. A student passing all 3
subjects (Literature, Science, and Ethics) would be awarded a diploma; otherwise, he (she) would receive
only a certificate of attendance. A test given to N senior students this year resulted in the following table:

Subject Area Number of students failing
Literature n
Science - ny
Ethics ny

Also, m+ny+ny <N
(a) Let F; be “Student fails Literature”, F, be “Student fails Science” and F3 “Student fails Ethics™.
Assume they are independent events, wivl proportiohsof next year’s seniors can be expected to fail to

qualify for a diploma? (6%)
(b) If F; and F, are dependent, while/both of them are independent to 73, what is the upper bound for the
proportion of next year’s sefliors.can' be expected to fail to qualify foradiploma? (9%)

A boy pays $1 a throw in order to win a $3*Spiderman, and his probability of winning on each throw is 0.2.
Let X denote the numbgr of throws required to win the Spiderman:

(a) Derive the moment generating function for A : (7%)

(b) What is the probability that his net returni.is non- negative? (5%)

.Let X and Y be continuoussandom variables with jointpdf: f(x, y)=kGe+y)40 <x <y <2; and 0 otherwise.
(a) Find £. (4%)
(b) Let U=X and V=X7, find thejomnt pd{ 6£.U and V. (8%)
(c) Find the marginal pdf of ¥. (6%)

.Let X7,---,X» bearandom samplefrom 7)== U 0> 0.

B+ x 1Oy
Let X, be the sample mean.

(2) Show X, —2—0/2. (6%)
(b) Find the approximate distribution for exp(-X,,). . (9%)

5.Let X,,X,,--, X, bearandom sample from f(x;6)= px%-1 ,0<x<1, 6>0.

(a) Find the MME (method of moment estimator) of 9. (6%)
(b) Find the MLE of 6. (6%)

(c) Find the UMVE(unbiased minimum variance estimator) of 6. (14%)
(d) Find the UMP(uniformly most powerful) size o test for Hp:0 >80 vs. Hj:0 <8y. (14%)
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