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1. In each of the following histograms : the areas of the blocks represent the frequencies of observations for a
quantitative variable and the total area is equal to 1. The horizontal scales and measurement units used are
lidentical for both histograms.

a {b
Which of the following statements about the mean and median and the spread of the observations is (or are)
TRUE?

(a) For histogram (a), median = mean

(b) For histogram (a}), median > mean

(c) The observations of histogram (a) have the same spread as those of (b).

(d) The observations of histogram (a) are more spread out than those of (b).

(e) None of the above

Use the following to answer the questions 2--4

The United Nations wants to determine the percentage of women in the U.S. labor force. Therefore, a
Irepresentative from the United States Department of Labor selected a random sample of employment records,
and show that a 95% confidence interval for the proportion of female employees is 44% + 10%.

2. Which of the following statement is true?

(a) The sample proportion is 50%
ple prop

(b) The margin of erroris 20%

(c) The critical valueis 1

(d) The standard error is 5.10%

(e} None of the above

3. Which of the conclusions is correct?

(a) Between 34% and 54% of all employees are female

(b) The United Nation is 95% sure that interval contains the true proportion
(c) The United Nation is 95% sure that between 34% and 54% of surveyed employees are female
(d) The true proportion is between 34% and 54%

(e) None of the above

. If the Department of Labor wishes to shorten its interval, they should

(a) Increase the confidence level

(b) Increase the sample size

(c} Decrease the sample size

(d) Bothaandb

(e) Bothaandc
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5. Which measure of central tendency can be used for both numerical and categorical variables?
(a) Sample mean

(b) Median

(c) Mode

(d) Qu

(e) None of the above .
. Consider the following model Y = B, + By X + &, whether Y is the daily rate of return of a stock, and X is

he daily rate of return of the stock market as a whole, measured by the daily rate of return of Standard & -
Poor’s(S&P) 500 Composite Index. Using a randomsampleof n = 12 days from 1980, the least squares lines
shown in the table below were obtained for four firms. The estimated standard error of B, is shown to the right
of each least squares prediction equation. For which of the following stocks, is there evidence (at a = 0.05) of a

Ipositive linear relationship between Y and X?

Firm Estimated Model Estimated Standard Error of f3;
A y =0.0010+1.40 x 0.03
B y =0.0005-1.21 x 0.06
C y =0.0010+1.62 x 1.34
D y =0.0013+0.76 x 0.15

(a) FirmsAandD
(b) FirmsBandD
(c) FirmsA,CandD
(d) FirmC
(e} FirmsA, B, andD
7. One-way ANOVA was applied to three independent samples having means 10, 13, and 18, respectively. If each
observation in the third sample were increased by 30, the value of the F statistics would
L(a) increase
(b) decrease
(c) remain unchanged
(d) increase by 30

B = KRA: MEA(259%, 5pts for each)(R & 24t 3t K& #)

(a) There are five urns and they are numbered 1 to 5. Each urn contains 10 balls. Urn i has (10-i) defective balls
and'i non-defective balls, for i=1,2,3,4,5. For instance urn 3 has 7 defective balls and 3 non-defective balls.
Consider the following random experiment with 2 steps: First, an urn is selected at random (that means each urn
has equal probability of being selected). Second, then a ball is selected at random from the selected urn. What is
Ee probability that a non-defective ball is selected?
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(b) A man with 10 keys wants to open his door and tries the keys at random. Suppose there is exactly one key will
open the door. If unsuccessful keys are eliminated(}4;X) from further selections. Let X be the number of trials to
Ifind the right key. Which model can describe X?

(c) The average score of all golfers for a particular course has a mean of 73 and a standard deviation of 3.5.
Suppbse 49 golfers played the course today. Find the probability that the average score of the 49 golfers

exceeded 74.
(d) On a multiple-choice exam with 3 possible answers for each of the 5 questions, what is the probability that a

student will get 4 or more correct answers just by guessing?
|(e) A manufacture suspects that the lives of the different brands of lamps are different. There are a large number

of brands. Four of these are randomly selected for study. 11 lamps of each brand are tested. Part of the ANOVA

itable is shown below. What is the value of the F statistic?

Source of Variation SS d.f. MS
Treatments ? ? ? ?
Errors 2000 ? -
Total 5000

# = KRR B AR (16%)

[Let X equal the number of female children in a three-child family. We shall test the null hypothesis that the
chance of getting a boy is equal to girl. So a sample of 52 students came from families with three children, the

results are the following:

X 0 1 2
count 6 16 24
BUse a = 0.05 to test the null hypothesis.
% v XAt B A (16%)

We have been asked to study the difference in systolic blood pressure (BP) between men (u1) and women (u2)
with heart trouble. The BP measurements are normally distributed. To investigate this research, two groups of
fthe subjects were sampled and their results were the following

Men 165, 147, 150, 180, 175, 125, 130.
Women 135, 145, 140, 160, 150, 150, 145.
[Conduct a hypothesis testing to find whether or not there is a difference between men and women. Use a = 0.05

and report the p-value as well.
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Suppose gamblers playing roulette at a certain casino are betting on either red or black. At each spin of the
wheel, a gambler bet 15 on either red or black. There are 38 numbers on the wheel, 18 are red and 18 are black
(2 are neither red nor black) and each number has an equal probability of coming up. If a gambler's color comes
up, he or she wins 15; if not he or she loses 15. Now there is a gambler who is going to play 100 times
continuously. Apply the CLT to find the probability that he will lose $3 at least.

P i T i

Exampie:
Iz = 1.96, then
P01 2) = 0.4750.

1.96
z 0.00 0.01 002 003 004 055 " 0.0 0.07 6.08 o
o0 0.0000 00040 0.0080 00120 0.0160 00199 0.0233 00279 49318 00359
0.3 0.0338 0.0438 00478 0.0517 0.0557 0.0586 0.0636 0.0675 40714 00753
0.2 00793 0.0832 0.0871 0.0910 0.0948 0.0987 01020 0.1064 0.1103 0.1141
03 0.1179 0.1217 0.1255 91293 0.1331 0.1368 0.1406 0.1443 0.1480 01517
64 0.1554 0.1501 0.182¢ 0.1664 01700 03736 03772 01808 0.1844 0.1878
05 0.1915 0.1850 0.1985 02018 0.2054 0.2088 0.123 0.2157 02180 0.2224
0.6 pre74 02291 02324 0.2357 0.2389 02422 0.2454 0.2486 028% 0.2549
0.7 0.2580 02611 0.2642 0.2673 0.2704 0.2r34 0.2764 0.2784 02823 0.2852
08 0.2881 0.2010 0.205 0.2967 0.2095 0.3023 0.3051 0.3078 0.3106 0.3133
08 03150 0.3186 03212 03238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3339
1.0 0.3413 0.3438 0.3461 0.3485 0.3508 03531 0.3554 0.3577 0.3598 0.3621
1.3 03643 0.3665 0.3686 03708 0.3728 03749 83770 0.3790 03810 0.3830
12 0.3349 0.3860 0.3888 0.3907 0.3925 0.5044 0.3962 03880 0.3987 0.4015
1.3 0.4032 A0 0.4000 04082 0.4089 0.4118 0.4 0.4147 g4162 0.4177
14 04192 0.4207 04222 0.4236 0.4251 0.4265 04278 0.4292 0.4306 ¢.4319
1.5 0432 04345 04357 04370 0.4382 0434 04406 04418 04429 0.4441
16 04452 0.4483 04474 0.4484 0.4495 0.4505 0.4515 0.4525 0453 0.4545
17 04554 04554 0.4573 04582 0.4591 G459 0.4608 0.4616 0.4525 0.4533
18 04641 08,4649 0.4656 04664 04671 04678 0.4688 0.4693 04699 0.4706
18 0AT13 0ATIO 0.4726 04732 0.4738 0.4744 0.4730 04756 04761 GATET
20 04172 0ATT8 04783 04788 0.4793 04798 0.4803 6.4808 04812 0.4817
2.1 04821 0.4626 04830 04834 0.4858 0.4842 0.4840 04850 0.4854 0.4857
22 04861 0.4864 0.4658 04871 04875 0.4878 0.4881 0.4884 0.4887 0.4830
23 04893 0.4808 0.4508 04901 0.4904 0.4906 0.4903 04911 04913 0.4916
24 04918 04920 0.4922 0.4925 0.4927 0.4928 0.49G1 0.4932 04934 0.4936
25 04838 0.4940 04961 0.4943 0.4845 04946 0.4848 0.4046 0.4951 04852
26 04853 04955 0.4336 0.4957 0.4959 04960 0.4961 0.4962 04963 0.4954
27 04865 0.4905 0.4967 0.4968 0.4969 0.4970 0.4971 04872 04973 0.4874
228 04974 04975 0.4976 04977 0.4877 0.4978 0.4979 04979 04980 0.4881
23 04381 0.4082 0.4082 04683 0.4934 04984 0.4985 04985 04986 0.48886
k1] 04087 0.4987 0.4987 0.4988 0.4888 04989 0.4089 0.4389 049%0 0.4990
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dtp| 08 “os .10 0es s 17 0805 | 0.0005
Y 10324920 | 1000000 | 3.077684 | 6313752 | 1270620 § 3182052 6365674 | 6366192
2 | 0280675 | OB8497 | 1385618 | 2919986 | 430265 6.96456 992484 315991
3 | 0276671 | 0.764892 | 1637744 | 2353363 | 318245 | 454070 | 584091 | 129240
4 ] 0270722 | 0740697 | 1533206 | 2131847 | 277645 34695 4.60403 86103
§ [ 0260181 | 0726687 | 1475884 | 2015048 | 257058 336493 | 403214 | 65.8688
6 [ 0264835 | 0717558 | 1439756 | 1943180 | 2.44691 3.14267 370743 | 59588
7 | 0263167 | 0711142 | 1414924 | 1894579 | 236462 | 299795 | 349948 | 54079
$ | 0261821 | 0706387 | 1396815 | 1859548 | 2.30600 289646 335539 | 50413
S | 0280955 | 0702022 | 1383029 | 1833113 | 226216 | 282144 | 32458¢ | 47809
10 | 0.260185 | 05699812 | 1.372184 | 1812461 | 222814 | 276377 | 318527 | 45863
11 ] 0.250556 | 0.697445 | 1363430 | 1.785885 | 220093 | 271808 | 310581 | 44370
12 ] 0.250033 | 0695483 | 1356217 | 1.782288 | 2.17881 288100 | 305454 43178
13 | 0258591 | 0593828 | 1350171 | 1770833 | 216037 | 265031 | 301228 | 4.2208
16 | 0256213 | 0552417 | 1345030 | 1761310 | 274479 | 252489 | 297684 | 4.1405
15 1 0257885 | 0691197 | 1340606 | 1.753050 | 213148 260248 2.94671 40728
Table I: Chi-square table
Uppertall | 03 02 01 005 ] 042 0061 0.005 0.00)
df 21 241 322 461 BS0 | 7A2. 921 060 1382
3] 366 464 625 7RI | OB 1134 JdM 027
4] aa8 599 TTR 849 | HLO7 133N 4NE 1847
] s08 720 924 1107} 1339 1508 I675 2052
6] 723 856 1064 1259 | 1503 1681 RSN 2246
7] 838 080 1202 1407 ] 16682 184N W2 M7
&) 953 1108 1336 K51 | IRIZOU2008 2185 2612
0] 1086 1224 1468 1692 | 1968 2167 2189 2788
10] 1LTR 1344 1599 IR3I | 2016 221 25619 2959
11 ] 1290 163 1728 1968 | 2262 2472 2676 3.2
12] 1401 1581 1855 2103 | 05 2622 2830 3290
1311512 1698 981 2236 | 2547 2768 W82 353
4] 1627 IRIE 2106 2368 | 2GA7 2914 3192 34482
1511732 1931 2231 2500 | 826 3058 3280 3TN
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Table I11: F table with o = 0.05
Denasbonter Numerater DF
o 11 2 3 4 s & 7 s __ 1

t 161448 199500 215707 224583 230062 23395 230.368 236883 240803 Mis2

F IBS1Y 19000 19164 19247 1929¢ 19330 19351 1937 19383 1939

3 10128 9552 9277 9117 9013 8941 88537 #8488 sR12 476

4 7709 69544 4591 6388 6256 6183 SO0M  6D4 S99 3964

] GBS0 5786 SA09 5192 5050 4950 AEM AMIE 4772 4Ms

3 SOR7  SIH43 4757 4534 4387 A4 47 4347 409 40D

7 S99 4737 4347 4120 39N ARes 37?372 36T &MY

S$318 44%9% 4066 3KIX  3IGRT  3SR] 3800 3438 33E 34

| 4 $117 42% IM63 3633 3R 3IIM 393 32 1M iy

1 4968 4103 3708 3478 336 3T JIAS. 3072 3020 297

n 4344 35K 3SET 3357 34 IS l002  d98%.. 1R9e 2854

12 LM 3RS 390 3289 3106 2996 2913 2R4Y. 2096 1783

1 AS867 3IB06 3411 3.4 3OS 2818 3B 27T 24 2T

" 4400 31799 3344 1112 2938 2R4R 27 2699 deds 2

18 4543  36K) 3287 3056 2901 20 2707 2641 238 2844

" 4094 388 3239 3007 2852 2741 63T 3N QAN 24

1Y 4451 3592 3197 2965  28I0° 2699 2614 Tses 24 4%

] 4414 3885 J1e0 293K 2T 261 2877 2510 4% 2412

” 438 3823 3127 2898 330 262 JAM 2477 2an Adn

» AX1 3493 3O9x  2%66 371 2499 2414 2447 238Y. 2%

n 4305 3467 3072 2840 2688 2873 24N% 2420 Ye 233

Y < | 430 3443 IM¥9  2K17T 2shl 289 2463 2397 232 2

b ] 420 34X 3028 26 Qa0 A 442 0 278 X 20

» 4260 3403 3009 | 276 2631 2SO 3423 2388 D3lon  D25s

2 4242 3388 2991 1788 263 3490 2405 2317 23 3

» 4228 338 2978 273} 23%Y 3404 RaRR O 232 3k 22m

n 4210 3354 2080 2T 38T 4% Ik 3w 23w 2

b - ] 419 330 2647 27 388 2445 23w 3N 22 X190

2» 4JM3  3A2 2934 2701 2843 T4 2ua 2278 232y 2m

» &7 3M6 392 Ze9r  28M 2431 33 33 1311 SN
% 3t — s BENRBLEE KT -
= RBHEEEMEZ -
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(éestion 1.Let f(x) = ;Tssl%% Calculate the following limits (show your work to get the points):

(a) (5%) liminfyio f(2);
(b) (5%) lim supy.4.e f(x).

m sin(x) > 3

6 x T

Question 2. (10%) Prove that forall 0 <x <

Question 3. (10%) Assume a real function b: R — R is differentiable. Prove that
. b{x4bx)Ve) — b(x)
lim
e-0F \/—5_

= b(x)b'(x),

where b'(x) = d%b(x).

Question 4. Show your work to get the points.
(a) (5%) Find the Taylor series of In(1 — x) at x = 0, and determine its interval of convergence.
(b) (5%) Use (a) to prove

n=1
Question 5. (10%) Find the maximum value of
f)=2/x—~Vx+1=vx=1 / for x € [1,00).
Show your work to get the points.

" o | T HEERBELA  ATHH
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(B)

. (10%) fTC L2 xy? dydx =

0 S

(10%) Find the Maclaurin series for f(x) = e3**! and find its radius of convergence.

(10%) Let R be the region under the'graph of “f(x) = 3 — 2x over the interval
-1 £ x < 2. Compute the area of R as the limit ofa sum.

(_1)n(x__ 1)2n+1

(10%) (a) For the series Ya—g e

, find its radius and interval of convergence.

Then identify the values of x for which the series converges (b) absolutely and (c) conditionally.

(10%) Find the area of one leaf of the four-leaved rose r = asin 26, where a > 0.

-~ EENRBLEE > XFHH e
—~ RAFHEEHX -

w






