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1. Evaluate the limit, if it exists:

.[OJ; sin (12 )t

1 1 .
lim LI PN lim .
@ x-W(sinx x)-(‘-M) ®) m, - (x%) . (5%)

2. Find the equation of tangent to the curve of the graph of
8(x> + y*) =100(x* - *) at the point P(3,-1). - @o%)

3. Evaluate the surface integral ﬂ y2z*dS ,where G is the part of the cone
G

z=+/x*+3* between the planes z=1 and z=2. (10%)
4. A manufacturer of model airplane engines finds that it takes L units of
labor and C units of capital to produce f(L,C)= g -i%lnL +%1nC units of

the product. If a unit of labor cost $100 and a unit of capital costs $200 and

$150,000 is budgeted for production, determine how many units sheuld be

expended on labor and how many units should be expended on capital in

order to maximize production. (10%)
5. Determine the radius of convergence and the interval of convergence of

(1) x4 1.1 1
Z T . Moreover, find the sum of 1-§+-5—--’7+---. (10%)
k=0
6. Evaluate m{ S S 10%)
n+l n+2  n+n

7. Find a polynomial f of lowest possible degree such that
f(x)=a, f(x)=a, f'(xn)=b, f'()=b,,where x, #x,,and a,, a,,

b,,and b, are given real numbers. (10%)
8. The following functions F and G are defined for all real x by the equations
given. Give the domain of composite function Go F and a formula for

(GoF)(x). F(x)=x+5, G(x)=|-;-|, if x#0, G(0)=1. (10%)

9. Let f:S5—Tbeafunction. IfA and B are arbitrary subsets of S, prove
that

f(auB)= f(Au f(B) and f(4nB)c f{4)n £(B). (10%)
3 sinx

T
10. Prove that - =—. 10%
0 Jsinx ++/cosx 4 (10%)
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1. Ifthe correlation coefficient between X and ¥ is equal to 1, then
. (M) =D
(B) Covariance between X and ¥ is equal 0
(C) Covariance between X and ¥ is equal 1

. (D) Covariance between X and ¥ can be any real number
(E) None of the above

2. Let.Y. and ¥; have the joint p.n.d,
Fny)=33,0<y, <y, <1, zero elsewhere. Find the following value:

(1) E(1)=

(A)042  (B)025 (©05 (D)0.128  (E)0.75
Q)E(h-Y2)=

(A) 0.5 (B)0.375  (C)0.125 (D)0.25 (E)0.75
(3)Cov(T, I7)=

(A)0.02  (B)-0.16 (€)0.16 (D)-0.02 (E)0.08
3. Consider the following data: 5, 7, 4, 5, 22, 6, 12,9, 5, 6. The median is
(A)S (B)8.1 (©)é6 (D)6.5 (E)S.5
4, Which of the following statements is correct regarding the percentile points of the F-drstnbut:on?
(A) Foo,8,15=1/Foso,35,15
(B) Foso.s,15=1/Fo 0,153
(©) Foo,8,15=1Fo.10,15,8
(D) Foso,s,15=1/Fos0,15,3
(E) None of the above
5. IfP(4)=0.5, P(B | 4)=0.35, P(4 (UB)=0.72, then P(B)=
(A) 0.52 (BY035 (©)o0.18 (D) 0.04 (E) None of the above
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6. Let Uhave a uniform distribution givenby g(u)= -:%, 0<u<30, zero elsewhere. Then the mean of Uis
@15 @ O O ©

7. Which of the following sampling distribut.ions in needed for the matched pair comparison for means?
(A) the chi-square distribution
(B) the binomial distribution
(C) the standard normal distribution
(D) the ¢ distribution
(E) the F distribution

8. A population has a mean of 195 and a standard deviation of 30. A sample of 100 observations will be
taken. The probability that the mean from that sample will be between 198 and 201 is
(A)0.4772  (B)0.3413  (C)0.0228  (D)0.1587 (E) 0.1359

=~ PEREEQ0%) : 5 5 &
9. The variation of a distribution can be measured by
(A) mean (B) median (C) range (D) variance (E) standard deviation
10. Let X have a Bernoulli distribution with p=0.4 and Y have a Poisson distribution with mean=3. Let X and
Y are independent, Then
(A) E(X+Y)=3.4
(B) E(10X-Y)=1
(C) Var(¥)=9
(D) Var(¥-X)=2.76
(E) Cow(X, 1)=0
11, Select correct items about testing Hy: =y, versus Hy; H#o for a normal population me_ar; 4 atalevel of
significance;
(A) Reject H if the 100(1-0)% confidence interval for ¢ does not include Ho.
(B) Pr(Critical region | Hy)=c .
(C) Pr(critical region | Hy)=Pr(Type II error)
(D) Pr(accept Hy | H,)=the power
(B) Pr(reject Hy | Hy)=p-value

12. Which are not the nominal variables among the following demographic variables?
(A) ages (B) living areas (C) sexes (D) heights (E) occupations
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(1) FERRE7KHE a=0.05 F » i = S S A S B B R S R B 52 24
F7(10%)

(2) R CEERHER 1o 2 95%E{SHERR - (10%)

() R B EMEE A EGTYEETE up -1 a2 S%IEEER - (10%)

(F 095;2,12=3.89; F (0.975,2, 12 = 5.10; F (995, 2,15 = 3.68; F (0975;2,15) = 4.77;

(t 095, 129= 1.782; t (995,15 = 1.753; t 0,975, 12)=2.179; t (g 97, 15=2.131)

—  RP X RERBERERE ¥ BEARRRERESR

X | 2] - 0 1
Y | 2 ] 1 0 4 3
FHIEE THIRRE

(1) AR/ MR ERHY Y 8 X AROSERR R by A{HEH (10%)
(2) A RAIE4R B (co efficient of determination) M R HE 3% - (5%)
() BEAEBH AR r BB R, N EE M by A ERRER 2 (5%)






