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(1) (10%) Find the relative extreme values of f(x,y) = —x3 + 4xy—2y% + 1.

(2) (10%) The Cobb-Douglas production function for a manufacturer is given by
f(x,y) = Ax*yP
where x represents the units of labor (at p, per unit) and y represents the |
units of capital (at p; per unit). The total cost pf labor and capital is limited to M.
Find the maximum production level for this manufacturer.

(3) (16%) Evaluate ffD (x% + 2y)dA ,where D D is the region bounded by the line
y =x% and y = Vx.

(a) (8%) Evaluate it with [ (x? + 2y) dxdy.

(b) (8%) Rewrite the integral with the order of integration reversed and evaluate

it.

ln(x) dox.

(4) (10%) Evaluate f

(5) (10%) Evaluate fxsexzdx.
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(7) (24%) If f(x) =

(a) (4%)1s f(x) an
(b) (8%) Find the asy
(c) (4%) Does this fu

#8 M hin B4 E
(6) (10%) Evaluate f 2+1)2
(x—m)?

even or odd function?
mptotes.
nction have an inverse?

(d) (8%) Graph f(x).

(8) (10%) Please find 9%/, for u = logs(xy) + 6** — 2, where

x=t+r—-gq
y=s’—t-gq
t
w=-+r
5
st
zZ = - q
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12y =635, ¥ x; = 695, Y10 (y; — ¥)? = 3702.5,
12, (x; — ©)? = 4722.5, T2 (y; — §)? = 452.78,
i2:(x; — ©)(y; — ) =3917.5

(a) (6%) SRYILIREAESTRYRAEEERAR, R BT SR TR R R B ?
(b) (6%) & T fEEtRIRERIITE, YRR B fERE -

() (6%) ERiRk HIEHRHGHEA TR,

(d) (6%) =EARTRRRAIEERARAVAEL.

(2) (18%) Suppose you have a random sample of T observations, Y1, Y2, s V10
1-6
e

from fy(y)=%y , 0<y<1, 0<6 <o,

(a) (6%) Find the maximum likelihood estimator of 8.
(b) (6%) Find the method of moments estimator of 6.
(c) (6%) From (a) and (b), which one is an unbiased estimator?

(3) (12%) A latest Reuters/Ipsos online survey of 4,000 Americans found 1,960 voters
approve of Trump’s handling of the COVID-19 crisis, while 1760 voters disapprove,
according to the news on March 26, 2020. Americans divided on Trump
coronavirus response as president’s approval rating climbs, pollis find
(a) (6%) Develop a 94 % confidence interval estimate for the proportion of Trump’s

approval ratings.

(b) (6%) Use a test with significant level 0.06 to test if Trump’s approval ratings is
0.557

{(4) (10%) About Central Limit Theorem
(a) (5%) What is Central Limit Theorem? Why is Central Limit Theorem so important?
(b} (5%) How do you simulate Central Limit Theorem? (You should clearly write

X OE down the details.)
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(5) (36%) Consider the clinical trial in which three competing treatments for joint pain
are compared in terms of their mean time to pain relief in patients with COVID-19
viral infection. Because investigators hypothesize that there may be a difference in
time to pain relief in men versus women, they randomly assign 15 participating
men and 15 participating women to one of the three competing treatments. They
are instructed to take the assigned medication when they experience joint pain
and to record the time, in minutes, until the pain subsides. (The significant level is

0.05)
Pain Relief by Gender
Male | Female
Mean 19.2 25.7
Standard deviation 5.1 6.0
ANOVA table

Source of Sums of | Degrees of Mean F P-Value

variation Squares freedom Squares
Treatment 651.5 D | 34.8 0.0001
Sex A E 313.6 L 0.0001
Interaction B F J 0.1 0.9054
Error C G 9.4
Total 1191.4 H

(a) (6%) Test the equality of variances for pain relief between men and women.

(b) (6%) Develop a 95% confidence interval estimate of the difference between
the population pain relief mean time for men and women.

(c) (6%) Test whether pain relief mean time of women is more than men.

(d) (10%) Complete the ANOVA table.

(e) (4%) Test the treatment effect.

(f) (4%) Test the Interaction effect.
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4.0 0.49996832

4.5 0.49999660
5.0 0.49999971
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| |
|
4 .00 .01 .02 .03 04 05 .06 .07 .08 .09

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359

0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141

0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517

0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879

0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224

0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852

0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 03133

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389 ;

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621 {

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830 |

12 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015 |

L3 0.4032 0.4049 0.4066 0.4082 0.4099 04115 04131 04147 0.4162 04177 |

1.4 0.4192 0.4207 0.4222 0.4236 04251 0.4265 0.4279 0.4292 0.4306 0.4319

L5 0.4332 0.4345 0.4357 0.4370 04382 0.4394 0.4406 0.4418 0.4429 0.4441

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 04515 0.4525 0.4535 0.4545

1.7 04554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633

18 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706

19 0.4713 0.4719 0.4726 0.4732 0.4738 04744 0.4750 0.4756 0.4761 0.4767

2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 04916

2.4 04918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964

2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974

2.8 04974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981

2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986

3.0 049865 0.49869 0.49874 049878 049882 049886 0.498389 049893  0.49897 0.49900

3.1 049903 049906 049910 0.49913 0.49916 049918 049921 049924 0.49926 0.49929

3.2 0.49931 049934 049936 049938 0.49940 049942 049944 049946 0.49948  0.49950

3.3 0.49952  0.49953 049955 0.49967 0.49958 049960 0.49961 049962 0.49964 0.49965

3.4 049966 0.49968 0.49960 0.49970 0.49971 049972 0.49973 049974 049975 0.49976

3.5 049977 0.49978 049978 0.49979 049980 0.49981 0.49981 049982 0.49983 0.49983

3.6 049984 0.49985 0.49985 049986 049986 0.49987 0.49987 049988  0.49988 0.49989

3.7 0.49989  0.49990 0.49990 0.49990 049991 0.49991 049992 049992  0.49992 0.49992

3.8 0.49993 049993 049993 0.49994 0.49994 0.49994 049994 049995 0.49995  0.49995

3.9 0.49995 0.49995 0.49996 0.49996 049996 049996 0.49996 049996 0.49997 0.49997
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