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1. (36pts). For each of the following statements, determine whether it is true or false.
(True or false questions. Do not give explanation)

(a) If the standard deviation is zero, then all the data values are the same.

(b) If two events A and B are mutually exclusive (AN B = 0), then they are inde-
pendent.

(c) For a binomial distribution with the trial number n = 15 as the success probabil-
ity m changes from 0.5 towards 0.95 the distribution will become more negatively
skewed.

(d) In stratified random sampling, we hope to divide the population into subgroups
in the way such that the characteristic we are interested in is homogeneous in
each stratum and heterogeneous between strata.

(e) There are three factors that can determine an appropriate sample size when
we wish to estimate the-population mean: desired.level of confidence, maximum
allowable error and*ariation in population. Particularly, the larger the maximum
allowable error, the larger the appropriate sample size.

(f) A type II error| is committed if weweject.true alternative hypothesis.

() When none of the points on a control chartfall heyond the control limits, then
the process is in control.

(h) Moving Average method can be used to smooth the trend in a time series. A
three-year moving average for a.time series will be smoother than a five-year
moving average.

(i) Wilcoxon rank-sum test is"desigriéd to determifie two dependent samples came
from equivalent populations.

2. (8pts). In establishing warranties on HDTV sets, the manufacturer wants to set the
limits so that few will need repair at the manufacture’s expense. On the other hand,
the warranty period must be long enough to make the purchase attractive to the buyer.
Suppose for a new HDTV the number of months until repairs are needed follows a
normal distribution and the mean number of months is 37.50. What shall the standard
deviation be set so that the warranty limit is 36 months and only 5% of the HDTVs
need repairs at the manufacturer’s expense?
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3. (6pts). Personnel in a consumer testing laboratory are evaluating the absorbency of
paper towels. They wish to compare the amount of liquid the paper towels taking
between brand A and brand B. A random sample of 9 towels are drawn from each
brand. Suppose the amount of liquid the paper has taken follows a normal distribution.
However the mean and the variance may differ for different brands. An appropriate
test is performed. What is the distribution of the test statistic under the appropriate
null hypothesis?

4. (18pts). The fuel efficiencies for s, sample.of 27 compact, midsize, and large cars are
entered into a statistical software package: Analysis of variance is used to investigate
if there is a difference in the méan mileage of the\three kinds of cars. The output is

as follows:
Summary

Groups Count Average Variauce

Compact ™ 22.35833 9.388106

Midsize 9 19.15856 7.315278

Large 6 1648 7.303
Source DE 5S MS F P
Size - 13643083 | /8258752 0.001866
Error o 8.262766
Total

Complete the above ANOVA table. Please copy the whole ANOVA table to the answer
sheet and there is no need to show your.werk.

5. (8pts). A survey investigated the public’s attitude toward the federal deficit. Each
sampled citizen was classified as to whether they felt the government should reduce
the deficit, increase the deficit, or if they had no opinion. The sample results of the
study are reported by age: less than 25, 25 up to 40, 40 up to 60, and 60 and older.
The chi-square goodness of fit test is used to conclude that age is dependent or not
of a person’s opinion on the deficit. What is the corresponding degree of freedom and
the critical value (take o = 0.05)?
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6. Suppose that the sales manager of a large automotive parts distributor wants to es-
timate the total annual sales. Several factor appear to be related to sales. Five
independent variables were finally selected as being the most important: Number of
retail outlets, number of automobiles registered (millions), personal income ($ bil-
lions), average age of automobiles (years), and number of supervisors. Then the data.
were gathered for a recent year and a multiple regression analysis is performed.

(a) (4pts). Consider the following correlation matrix.

sales  outlets cars  income age
outlets 0.899
cars 0.605 0.775
income 0.964 0.825 0.409
age -0.323 -0.489 =0.447 -0.349
bosses 0.286 0.183 0.395 0.155 0.291

The correlation between variables outlets and income and between cars and out-
lets are fairly strongsThis-could be a problem. What is.this condition called?

(b) (10pts). The analysis output for all five variables is following:

Predictor Coef StDev ; p
constant -19.672 5.422 =3.62818  0.022196
outlets -0.00063 _0.002638...-0.23844 0.823258
cars,_ . 1.7399 0.653 3.146293 0.084637
income | 0.40994 & 0.04385 9.348689 .0.000729
age!  2.035% 0.8779  2,318829 0.081241
bosses | =0.0344 07188 -0:18298  (.863715

Source DE SS MS F P
Regression o 7159381 31R.762*140.4238 (.00014
Error 4 9.08 2.27
Total 9 1602.89

What does the F test for? Please give the test hypotheses, decision rule, and
conclusion (take o = 0.5).

(c) (10pts). From the t-tests above, any of the regression coefficients are zero (take
a = 0.5)7 Do you suggest to discard all of them together? Why?
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4 0.00 0.01 0.02 0.03 0.04 0.05 0.08 0.07 0.08 0.08
0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359
Areas under o; 0.0388 00438  0.0478 0.0517 0.0557 00596 00636 0.0675 00T4 00753
0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1025 0.1064 0.1103 0.1141
-the 03 0.1179 3 01217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
04 0.1554 0.1501 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
Normal Curve os 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2548
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 0.3133
09 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 0.3330
=} 12 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
- 1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177
14 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 04319
15 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441
o 1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633
1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706
1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767
20 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
21 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
T 22 0.4861 0.4864 0.4068 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890
~ 23 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916
24 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936
25 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952
28 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964
27 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974
28 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981
29 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4988 0.4986
3.0 0.4987 0.4987 0.4987_ . 0.498_8 0._4988 0.4989 0.4989 0.4989 0.4990 0.4990
= 1 i e & NUMEYOEDY
1 2 ] 4 | 5 o | 7 8 9 0 | 12 16 20 | 24| 2 | 4@
HH —=7T 161 [ 200 [nzie | 225 | 230 | 234 [ 237 [ 238 | 241 [ 242 | 24 | 28 | 248 | 249 256 | 251
Cfltlca! Values Of 2| 3as | Jeonl @2 192 | 103 | 1997] 484 | 194 ] 194 | 194 | 194 | 104 | 184 | 195 ) 185 195
31 101 | ass | 828 ["o12-f-00r| ag4 | 889 | &8s | 961 | 879 | 874 | 870 | 866 | 864 | 852 8.50
< 4| 7m | 6o | 659 | 630 | 626 | 618 | 609 | 804 | 600 | 5% 51 | 566 | 580 | 577 | 575 | 572
g % 661 | 570 | sa1 | 519 | 505 | ass | 488 | ag2 | 477 | 474 | 4s8 | 482 | 456 | 453 | 450 | 446
the F Dlstﬂbutlﬂn § 6 1"s09 | 544 | 478 | 453 | 438 | 428 | 421 | 415 410 | 406 | 400 | 384 | 387 | 334 381 | am
S 7| SRy was | 4124397 | 387 | 370 | a7a | 3es | 354 | as7 [ 351 | 344 | 341 [ 33 | AH
o | 232"Made | 407 )ea8s | 389, 358 | 350417244 | 330 | 235 [ 228 | 322 | 345 | 212 | 308 | 304
P t & §[ 82| 4B | 46| s 348 3T 320 | 323 | 348 | 314 | 307 | 3o | 294 | 290 z;: :ﬁ
w0l 496 | 410 ] 371 | 248 | 233 | 322 | 304 | 307 | 302 | 208 | 281 | 285 | 277 | 274 | 2 J
a b Percent Leve
at l 11| ase| 288 | 39| 238 | 320 | 200 | 301 | 295 | 200 | 285 | 270 | 272 | 265 | 28 | 257 | 2593
12| 475 | 388 | 249 | 328 | 311 | 200 | 291 | 285 | 280 | 275 | 269 | 262 | 254 | 251 | 247 243
13| as7 | 3a1 | 341 | 318 | 303 | 202 | 283 | 277 | 271 | 267 | 260 | 253 | 248 | 242 | 238 | 234
. 8 14| aso | a7a| 33|31 | 298|285 | 276 | 270 | 265 | 260 | 283 245 | 238 | 235 | 231 | 227
of-S'gr"ﬁcanca B 15| 454 | 3s8| 32 | 306 | 200 | 279 | 271 264 | 250 | 254 | 248 | 240 | 233 | 220 | 225 | 220
6| a4s | 303 | 324 | 301 | 285 | 274 | 266 | 250 | 254 | 249 | 242 | 235 | 228 | 224 | 219 § 218
| %as | 350 | 320 | 206 | 281 | 270 | 261 | 255 | 249 | 245 | 238 | 231 | 223 | 219 | 215 | 210
16| 441 | 358 | 316 | 288 | 277 | 268 | 258 | 251 | 246 | 241 | 234 | 227 | 219 | 215 | 211 | 206
% g | 498 | 382 | 313 | 290 | 274 | 283 | 254 | 248 | 242 | 238 | 231 | 223 | 216 | 211 | 207 | 203
E o | 435 | 340 | 310 | 287 | 271 | 260 | 251 | 245 | 239 | 235 | 228 | 220 | 292 | 208 | 204 | 199
0 o1 | a4z | 347 | 307 | 284 | 2688 | 257 | 249 | 242 | 237 | 232 | 225 | 218 | 210 | 205 | 201 | 1.9
05 22 | 430 | 344 | 305 | 282 | 266 | 255 | 248 | 240 | 234 | 230 | 223 | 215 | 207 | 203 | 186 | 134
23 | 428 | 342 | 303 | 280 | 264 | 253 | 244 | 237 | 232 [ 227 | 220 | 243 | 205 | 201 | 196 | 191
24 | 425 | 340 | 301 | 278 | 262 | 251 | 242 | 236 | 230 | 225 | 218 | 211 | 203 | 1.98 | 194 | 1689
0 25 | 424 | 320 | 299 | 275 | 260 | 249 | 240 | 234 | 228 [ 224 | 208 | 209 | 201 | 196 | 192 | 187
F a0 | 417 | 332 | 292 | 289 | 250 | 242 | 233 | 227 [ 221 [ 206 | 200 | 200 | 193 | 189 | 184 | 179
w0 | 08| 323 | 284 | 261 | 245 | 234 | 225 | 218 | 212 | 208 | 200 | 192 | 184 | 178 | 174 | 169
0 | 400 | 315 | 278 | 253 | 237 | 225 | 217 | 210 | 204 | 198 | 192 | 184 | 175 | 170 | 185 150
120 | 392 | 307 | 288 | 245 | 229 | 218 | 200 | 202 | 196 | 191 | 183 | 175 | 168 | 181 | 155 ) 150
| 384 | 300 | 260 | 237 | 221 | 210 | zot | 104 | 188 | 183 | 175 | 167 | 157 | 152 | 146 | 13 —
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Lefi-tailed test Right-tailed test Two-talled test

Critical Values of Chi-Square

Gonfidence Intervals, ¢

80% | 90% | 95% | 98% | 99% | 98.9%
Level of Significance for One-Tailed Test, o
ar | 0100 | 00s0 [ 0025 | ooto | 0005 | 00005 0 ¢
Level of Significance for Two-Talled Test, o«
0.200 0.10 0.05 0.02 | 0.0 0i001
1| 3078 | 6314 | 12706 | 31.821 | 63657 |/ 636619
2 | 1886 | 2920 4.303 6965 | 9.925 31.599 -
3 | 1638 | 2353 3.182 4541 | oGBH 12.924 Degrees of | Right-Tail Area
4 | 1533 | 2132 2.776 37477 4604 8.610 Freedom, |
5 1.476 2.015 2.571 3,365 4032 6.869 dt 0.10 0.05 0.02 0.01
5 | 1.440 | 1943 | 2447 | 3143 | 3707 5,959 1 ’ 2706 3841 S412 6635
7 | 1415 | 1895 | 2365 | 2898 | 3.499 5.408 2 4605 5991 7.824  9.210
8 | 1.397 | 1.860 | 2306 | 289 | 3.355 5.041 3 . 6251 7815 9837 11345
9 | 1383 | 1833 | 2262 | 2821 | 3250 | 4781 4 | 7778 9488 11668 13.277
10 | 1372 | 1812 | 2208 | 2764 | 3169 4,587 5 [ 823  11.070  13.388 15086
1| 1363 | 1796 | 2201 | 2718 | 3106 | 4437 6 | 10845 12592 15033  16.812
12 | 195 | 1782 | 2179 | 2681, | 3085 4318 7 | 12017 14067° 16622 18475
13 | 1350 | 1771 2.160 2650 /| | 3.012 b 4221 8 | 13362 15507 1868  20.090
14 | 1.345 | 1.761 2,145 2624 | 2977 4140 g 14684 16913 19679  21.666
15 | 1341 | 1753 2.131 2.602 2.947 4,073 10 15987 18307 21161  23.209
16 | 1.337 | 1.746 2120 2.921 4015 1 | 17275 19675 22618  24.725
17 | 1333 | 1740 | 2110 2.898 3.965 12 | 18548 21026 24054 26217
18 | 1330 | 1734 | 2101 2.878 3.922 13 19.812 22362 25472 27.688
19 | 1328 | 1728 | 2093 2,861 3.883 14 21.064 23685 26873 29141
20 | 1325 | 1725 | 2.086 . 2.845 3,850 15 22.307 24996  28.259  30.578
21 | 1323 | 17 2.080 2518 | 2831 3819 18 23842 26296 29633  32.000
22 | 1321 | 1717 2.074 2,508 2,819 3.792 17 24769 27587  30.995  33.409
23 | 1319 | 1714 2.069 2.500 2.807 3.768 18 25989  28.869 32346  34.805
24 | 1318 | 171 2.064 2.492 2.797 3.745 18 27.204 30144  33.687  36.191
25 | 1316 | 1.708 2.060 2.485 2.787 3.725 20 28.412 31410 35020  37.566
26 | 1315 | 1.706 | -2.056 2479 2,779 3.707 21 29616 32671 36.343 38932
27 | 1314 | 1.703 2,052 2473 2771 3.690 22 30813 33924 37.659 40289
28 | 1313 | 1.701 2.048 2.467 2.763 3.674 23 32007 35172  38.968  41.638
29 | 1311 | 1.699 2.045 2.462 2.756 3.659 24 33196 36415 40270  42.980
30 | 1310 | 1.697 2,042 2.457 2.750 3.646 25 34382 37652 415686  44.314
31 | 1309 | 1.696 2.040 2453 2.744 3.633 26 35.563  38.885 42856 45642
32 | 1309 | 1.694 2,037 2.449 2.738 3622 2 36741 40.113 44140  46.963
33 | 1308 | 1.692 2,035 2.445 l 2.733 3611 28 37816 41337 45419  48.278
34 | 1307 | 1.691 2,032 2.441 2.728 3.601 29 39.087 42557  46.693  49.588
35 | 1306 | 1690 | 2030 | 2438 \ 2724 3.501 g0 40256 43773 47.862  50.892
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il mx x<3
f(x=f n Xx=3 (10pts)
-2x+9 x>3
Find m and n so that f is continuous.
2. Find dy/dx and d°y/dx” if x*+y*=4. (10pts)

3. Consider the graphs of y=x*-1 and y=1-x. Find the maximum vertical

distance between the graphs on the interval -2 =x=1. (15pts)

4. Find the length of the graph of yZ4 *from the origin (0, 0) to the

point (1, 4). (10pts)

5. Evaluate J'%H——dx (10pts)
x" +9x°

6. Evaluate the following limits:

tan ¢ b
li lim —=——— 10pt
(a) x——}lrt'% tan 3¢ (b) n-]-- } In“@ +3%) ( P S)
7. Evaluate _[ In xdx (10pts)
0
: . = (F=5)
8. Find the interval of convergence for >’ o (15pts)
k=1

9. Evaluate ” xe” d4 over the region R in the first quadrant bounded by
R

the graphs of y=x7, x=0, y=4. (10pts)
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