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1.

For the following piecewise linear function, find lir£1 f(x). (10%)

2-x% if x<4

f(x)={2x—1o if x> 4

Find the derivative of each function.

() f@=x1+x (5%)

) f()= 1((J1_” j (15%)

Verify the convergence of the following series.

n+l

2 (=1 0
(1) ;é) 1000 (10/0)

@) - (15%)

n=t g +n
Evaluate the following integral or state it is divergent.
[2 0 dx (10%)
X
Evaluate the following integrals.
(1) [¥e’dx (10%)

(2) [Gx-DVx+2dx (10%)

Find the relative extreme values of the following function.

fy) =" (15%)
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Please list vour computation in details on answer sheet: round off to 4% decimal place.

1. During the first 13 weeks of the television season, the Saturday evening 8:00 p.m. to 9:00 p.m. Audience
proportions were recorded as PTS 5%, FTV 13%, SETN 16%, TVBS 36% and independents 30%. A sample
of 300 homes two weeks after a Saturday night schedule revision yielded the following viewing audience
data: PTS 21 homes, FTV 45 homes, SETN 60 homes, TVBS 99 homes and independents 75 homes. Test with

a=0.05 to determine whether the viewing audience proportions changed.
(a) Formulate the null and alternative hypotheses for this question. (5%)
(b) Compute the value of the test statistic for this question. (5%)

(c) What is p-value of the test statistic? And what is your conclusion? (5%)

of airline ticket did you purchase most often?” a second question asked if the type of airline ticket purchased
most often was for domestic or international travel. Sample data obtained are shown in the following table.

Using a =0.05 level of significance, is the type of ticket purchased independent of the type of flight?

Type of Flight
Type of Ticket Domestic International
First class 25 25
Business class 70 30
Economy class 105 45

(a) Formulate the null and alternative hypotheses for this question. (5%)
(b) Compute the value of the test statistic for this question. (5%)

(c) What is p-value of the test statistic? And what is your conclusion? (5%)
3. To study the effect of temperature on yield in a chemical process, recording yield in a chemical process at
three temperature levels. The results follow. Construct an analysis of variance table. Usea «=0.05 level of

significance to test whether the temperature level has an effect on the mean yield of the process.

Temperature
50°C 60°C 70°C
30 50 60
35 55 70
40 60 80
55 65 90
70 100

110

2. A Weekly Magazine. subscriber study asked, “in the past 12 months, when traveling for business, what type




(a) Complete the following ANOVA table. (8%)

ANOVA table
Sources SS d.f. MS E Critical-value
Treatments
Error 2350
Total 14

following data.

(b) Use Fisher’s LSD procedure to test the difference between the means for 60°C and 70°C. Is there a
significant difference? Why? (7%)

4. A factorial experiment involving two levels of factor A and three levels of factor B resulted in the

Factor B
:' Level 1 Level 2 Level 3
' 30 35 65
! Level 1
40 65 75
Factor A
50 55 85
Level 2
60 65 95
(a) Complete the following ANOVA table. (a =0.05) (16%)
ANOVA table
Sources SS df MS F Critical-value
Factor A
Factor B 2600 5.14
Interaction 33.33333
Error
Total 11

(b) Are there significant for factor B effects and interaction? Why? (7%)




5. Given are eleven observations collected in a regression study on two variables.

11 12

78 100 41 33 50 18 45 85 42

(a) Develop the estimated regression equation for the data and predict the value of y when x = 7. (7%)

(b) What percentage of the total sum of squares can be accounted for by the estimated regression equation?
(3%) What is the value of the sample correlation coefficient? (4%)

(c) Complete the following ANOVA table. (o =0.05) (9%)

ANOVA table

Sources SS d.f. MS

Regression
Error

Total

(d) Use the t test to test the following hypotheses (a = 0.05) (9%)

H,:5=0
H:B+0
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60
120

3078
1.886
1638
1533
1476
1.440
1415
1.397
1383
1372
1363
1356
1350
1345
1341
1337
1333
1330
1.328
1325
1383
1321
1319
1318
1316
1315
1314
1313
1311
1310
1.303
1.296
1282

6314
2920
2353
2132
2015
1.943
1.895
1.860
1.833
1812
1.79%
1782
1.#71
1.761
1.753
1.6
1740
1.734
1.728
1.725
1.7
1717
1.714
1711
1.708
1.706
1.303
1.701
1.690
1.697
1.684
1671
1.658
1.645

12.706
4303
3.182
2776
2571
2 447
2365
2306
2262
2201
2170
2.160
2145
2131
2.120
2110
3 101
2093
3.080
2074
3 069
3 064
2 060
2056
2052
2048
3 045
2042
7021
3.000
1.050

31821
6.965
4541
3747
3365
3143
2008
2808
2821
2764
2718
2681
2650
2624
2602
2583
2567
2552
1539
2528
2518
2508
2500
2492
2485
2479
2473
2467
2462
2457
2423
2358
2326

63.657
9925
5.841
4604
4012
3707
3490
3.355
3.250
3.169
3.106
3.055
3012
2977
2947
2921
2.808
2 878
1845
2831
3819
2,807
2797
2787
2.779
2771
2.763
2756
2750
2704
1 660
2617
2576

31831
22326
10:213
7.173
5893
5208
4785
4501
4267
4144
48025
3930
3852
3.787
3733
3.686
3pd6
3610
3579
3.552
3527
3.505
3485
3467
3450
3435
3421
3408
3.306
3.385
3307
3232
3.160
3090

636.62

31598
12924

3 610
G865
5050
5408
5041
4587
4437
4315
4 140
4073
4013
3965
3922
3 BE3
3850
3819
3792
3767
3745
3735
3907
3.690
3874
isse
3646
3551
3460
3373
3201
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Table for Critical Values of ¥’

fivad)

| Degree Oﬂ'-“edcm % Bor % b0 [ 7 315 4 2956 | % 50 % 3w F4 hsﬁ % s 4 ?om A .Sw;
T 1 0000393 0001571 | 0009821 0039321 OIS7908 | 270554 | 384146 | 5.02389 | 6.63490| 7.8794
’ 2 (160251 H201007 | 0506356 102587 210728 460517 | 500147| 737776 921034 16.5966
3 0717212 114832 : 215795 351846 584375 6.25139 | 7.81473| 934840 | 11.3449 12,8381
l 4 .20699C 287110 484419 710721 1.063623 7.77944 | 048773 | 11.1433 13.2767 | 14.86G2
] 5 411740 554300 831211 1.145476 1,61031 9.23635 | 11.0705 | 12.8325 | 150863 16.7406
6 675727 872085 1237347 1.63539 220413 10.6446 | 12.5916 | 14.4494 16.8119 | 18,5476
7 989265 1239043 1.68987 236735 2.83311 $2,0170 | 140671 | 160128 | 184753 | 202777
8 1.344419 1.646482 217973 2.73264 3.48954 13.3616 | 15.5073 | 17.5346 | 20.0992 | 21,9550
9 1.734926 2.087912 2.70039 3.32511 416816 14,6837 | 16.919¢ | ID.0228 | 21.6660 | 23.5893
10 2.15585 2.55821 | 3.24697 3.94030 4.86518 159871 | 18.307¢ | 204831 | 23.2093 | 25.1882
11 2.60321 3.05347 3.81575 4.57481 5.57779 172750 | 19.6751 | 219200 | 247250 | 26.756y
12 307382 3.57056 4.4037% 5.22603 6.30380 18,5464 | 21.0261 | 23.3367 | 26.2170 | 2829895
13 3.56503 4.16681 5.00874 5.80186 7.04150 198110 | 223621 | 247356 | 27.6883 [ 298104
14 4.07468 4.66043 5.62872 6.57063 7.78953 21,0642 | 2346848 | 261190 | 29.1413 | 31.3193
| 15 4.60094 523935 6.26214 7.26094 8.54675 223072 | 249958 | 274884 | 303779 | 32.8013
16 514224 581221 690766 7.96164 9.31223 23,5418 | 26,2062 | 28.8454 | 31.9909 | 342672
17 | 5.60724 6.40776 7.56418 867176 10,6852 247690 | 27.5871 | 30.191¢ | 33.4087 | 35.7185
i8 £.26481 7.01491 8.23075 9.35046 10.8649 250894 | 288683 | 31.5264 | 348053 | 37.1564
19 6.84398 7.63273 8.90655 10.1170 11.6509 272036 | 30.1435 | 32.8523 | 36.1908 | 38.5832
20 7.43386 8.26040 9.59083 16.8508 12,4426 | 28,4120 | 31.4184 | 341696 | 37.5662 | 39.9968
{ 2t 8.03366 8.89728 10.28293 11.5913 13,2396 | 29.6151 | 326705 | 354789 | 389321 | 41.4016
22 §.64272 9.54249 10.9823 12,3386 14,6415 | 30,8133 | 33.9244 | 357807 | 40.2894 | 42.7956
23 9.26042 10.19567 11.6885 13.0905 14.8479 32.0060 | 35.1725 | 38.0757 | 41.6384 | 44.1813
24 9.88633 10.8564 12.4011 13.8484 15.6587 | 33,1963 | 36.4151 | 39.3641 | 429798 | 45.5585
25 10.5197 11.5240 13.1197 146114 164734 34,3816 | 37.6525 | 40.6485 | 443141 | 469278
26 11.1603 12,1981 13.843¢ 153791 17.2919 35.5631 | 38.8852 | 419232 | 45.6417 | 43.2899
27 11,8876 12.8786 14.5733 161513 18.1138 36.7412 | 40.1133 | 43.1944 | 46.963D | 49.6440
28 12.4613 13.5648 15.3079 16.9279 18.9392 37.915¢ | 41.3372 | 444607 | 48.2782 | 50.9933
28 13.1211 142585 160471 17.7083 19.7677 39.0875 | 42.5569 | 457222 | 405879 | $52.3356
36 13.7867 14.9535 16.7908 18.4936 20.5992 40,2566 | 43.7720 | 469792 | 50.8922 | 53.6720
40 20.7065 22.1643 244351 26,5093 29.9505 51.8050 | 55.7585 | 593417 | 63.6907 | 66.7659
56 27.9507 20.7067 32.3574 34.7642 37.6e86 63.1671 | 67.5048 | 714202 | 76.153% | 79.4900
60 35.5346 37.4848 40.4817 43,1879 464589 74.3970 | 79.0815 | 83.2976 | 88.3794 | 91.9517
76 43,2752 454418 48,7576 51.7393 55.3290 85.5271 | 905312 | 950231 | 104425 | 104215
86 51.1720 53.5400 57.1532 60,3915 64.2778 965782 | 101879 | 1068629 | 112320 116.321
96 59.1963 61.7541 65.6466 69.1260 73.2912 107.565 | 113.145 | 118,136 | 124116 |[128.299
106 §7.3276 70.0648 74.2219 779295 82.3581 | 118.498 | 124.342 | 129.561 | 135.807 | 146.169
. 150 189.142 112.668 117.985 122,692 128275 172,578 | 179.581 | 185808 | 193.208 | 198360
200 152.241 156.432 162.728 168.279 174.835 226.021 | 233.994 | 241058 | 249.445 | 255264
300 240.663 245972 253912 260.878 269.068 | 331,789 | 341.395 | 349.874 | 350906 | 366344
409 330.903 337.155 | 346.482 |354.641 364.207 ' 436.649 | 447.632 | 457.305 | 468.724 | 476606
500 422.303 429.388 II 438,936 449.147 459926 340930 | 553.127 | 563.852 | 576493 | 585207

#H H FH*
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Table VI  Parts of Table for Percentage Points of the F-distribution, 0 =98.05

AF)

£

% NUMERATOR DEGREES OF FREEDOM
" 1 ) 3 4 5 § 7 8 5 18
1| 614 1995 215.7 224.6 2363 2340 1368 7389 2465 2410
2| 1881 19.09 19.16 1925 10.30 1933 1035 19.37 19.38 1949
3| 133 855 978 912 E14] 8.54 580 885 881 870
4 7 694 6.59 639 626 616 608 6.04 600 595
5 $.61 579 541 518 565 495 488 432 477 474
6 599 5.14 476 453 436 4.98 431 415 410 406
7 559 474 435 4312 397 397 3.79 7 368 364
s 532 446 £0F 384 3.60 358 3.50 344 339 335
9 5.12 426 386 363 348 337 320 323 318 114
w16 496 410 37 348 333 | 3z 314 307 302 208
2 1 484 398 3.5 336 320 300 3.01 295 250 235
2 1 475 | 380 349 326 s | 3o0 261 285 280 375
Z n 4.67 381 341 3.18 38 | a2m: 283 277 271 267
= 460 | 374 334 3.41 2.06 2.85 276 230 2485 2.60
o 15 454 | 348 329 306 280 279 271 264 250 254
2 16 448 | 363 334 361 285 274 2.66 2.5 2.54 340
g 1 445 | 3s¢ 326 296 281 270 2.61 255 249 245
=2 18 441 | 358 316 283 277 2.66 258 2351 246 241
& 19 438 | 3:m 3.13 256G 274 2.6 254 248 242 2.38
§ 20 435 | 349 3160 287 271 2.60 251 245 239 235
e 2 43 347 307 284 268 2.57 249 243 237 232
] 43 | 344 305 282 2.66 255 246 2.40 234 236
g 23 428 342 303 2.8 2.64 253 244 237 232 227
¥ o4 426 ‘ 340 304 278 262 251 242 236 230 225
2 23 494 339 259 276 160 240 240 234 228 224
2% 423 337 298 274 239 247 2138 232 277 273
17 47 ‘ 335 2.96 273 257 246 237 231 223 220
28 420 | 334 295 271 256 245 236 279 224 218
28 418 | 333 293 270 255 243 235 228 233 218
3 £17 332 202 268 253 242 233 237 221 236
48 408 3.23 284 261 245 2.34 225 218 242 2.08
6 4,60 3.15 276 253 237 2335 217 210 204 189
128 392 367 2.68 245 2.09 217 208 202 196 1.91
© 3.84 300 2.60 237 221 210 201 154 158 183
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