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Q1

Q2

Q3

BEE 31702/ BWM 20502

The electrical company, Tenaga Nasional Berhad® (TNB), has received numerous complaints
from costumers regarding their manufactured lightbulbs where most of the complaints
revolves around low lifetime of the product. Out of 30000 complaints, 36 simple random
samples are taken for investigation by the company to seek the root of the problem. It is
discovered that the average lifetime of a lightbulb is in fact is 3000 hours with a standard
deviation of 696 hours.

(€))] Calculate the probability that the average lifetime in the sample will be between
2670.56 and 2809.76 hours, inclusive.
(15 marks)

(b)  Find the value of C, such that P(X < C) = 0.9406
(10 marks)

In UTHM electrical storeroom, there are different types of wires available for choosing. The
wires are sorted accroding to their resistance in Ohms (). However, due to incorrect database
upkeep from the management, some of the wires are not placed in the correct boxes.
Therefore, the technician in charged must tests each wires in order to place them in the correct
boxes. Five wires of type A and six wires of type B are randomly selected and their MX
resistance is measured. The results are tabulated in Table Q2 below.

Table Q2

Type A 36 | 28 | 29 | 20 | 38 | 39 | 30 | 28 | 27 | 29 | 29

Type B 34 | 41 | 35 | 47 | 49 | 46 | 40 | 43 | 45 | 29

Find a 95% confidence interval for the difference in mean resistance of type A wires and the
mean resistance of type B wires. Assume both the samples come from the normal distribution

and the population variances are equal but unknown.
(25 marks)

A laptop company is investigating the problems regarding the battery lifetime of their laptop.
It is found that the batteries claims for the lifetime of battery type Q exceeds the lifetime of
battery type P by less than 11 months. In order to find the threshold for the lifetime range, the
company tested this claim using 50 batteries under similar conditions. Type Q battery had an
average lifetime of 85.7 months with a standard deviation of 6.24 months, while type P battery
had an average lifetime of 76.8 months with a standard deviation of 5.63 months.

(a) Test the company’s claim using a 0.05 level of significance. Illustrate the rejection

region.
(23 marks)

(b)  Propose which battery type should be selected by this company to provide a more
lasting laptop usage?

(2 marks)

CONFIDENTIAL

PENTE U E R YR T T
] £

A ¥

Jr—
1
!
:
i /. RS O i |

R e N Al . Jd. A
L..,......m.....,........ ST— -

W

p_§




" CONFIDENTIAL

BEE 31702/ BWM 20502

Q4 An investigation was done in order to study the size of fresh water prawn, x, measured in
mm, and the amount of food consumed per day, y, measured in mg. The data are shown in
Table Q4. Other factors were held constant and the data were collected from an experimental
fresh water prawn breeding center in the nearby region.

(a)

(®)

(©

(@

Table Q4
x(cm)  y(mg)
45 285
60 298
74 321
58 295
31 265
27 250
34 267
) 320

Find the slope equation of the least squares line and intercept in a simple linear
regression model that will enable us to predict the prawn’s food consumption.

(15 marks)
Predict the prawn size which consumes 65 mg food per day.
(2 marks)
Plot the data and draw the least square line.
(4 marks)

Based on the scatter plot in Q4(c),

6 interpret the mathematical relationship between variable x and variable y.
(2 marks)

(ii)  Conclude the relation of the fresh water prawn size and its food portion.
(2 marks)

— END OF QUESTIONS —
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FINAL EXAMINATION
SEMESTER / SESSION : SEM I /2016/2017 PROGRAMME CODE : BEE/BEJ
COURSE NAME : ENGINEERING MATHEMATICS V COURSE CODE : BEE 31702
Table 1: Areas of the Normal Distribution
Probability
0 z
Second Decimal Place of z
z .00 .01 .02 .03 .04 .05 .06 07 .08 .09
0.0 | .5000 4960 4920 4880 4840 4801 4761 4721 4681 4641
0.1 .4602 4562 4522 4483 4443 4404 4364 4325 4286 .4247
0.2 4207 4168 4129 4090 4052 4013 3974 3936 3897 .38359
0:3 3821 3783 3745 3707 3669 3632 3594 3557 3520 3483
04 | .3446 3409 3372 3336 3300 3264 3228 3192 L3156 3121
0.5 | .3085 3050 3015 2981 2946 2912 2877 .2843 2810 .2776
0.6 | .2743 2709 2676 2643 2611 2578 2546 2514 2483 2451
0.7 | .2420 2389 2358 2327 2296 2266 223G 2206 2177 .2148
0.8 | .2119 2090 2061 2033 2005 1977 1949 1922 1894 1867
0.9 1841 1814 1788 .1762 1736 .1711 1685 .1660 .1635 .1611
1.0 1587 1562 (1539 (1515 (1492 1469 1446 (1423 (1401 (1379
1.1 1357 1335 1314 1292 1271 1251 1230 1210 1190 .1170
1.2 | .1151 1131 1112 1093 1075 .1056 1038 .1020 .1003 .0985
1.3 | .0968 .0951 .0934 .0918 .0901 .0885 .0869 .0853 .0838 .0823
14 | .0808 0793 .0778 0764 .0749 .0735 .0722 .0708 .0694 .0681
1.5 | .0668 0655 0643 .0630 .0618 .0606 .0594 .0582 .0571 .0559
1.6 | .0548 0537 .0526 .0516 .0505 .0495 .0485 .0475 .0465 .0455
1.7 | .0446 0436 .0427 0418 .0409 .0401 .0392 .0384 .0375 .0367
1.8 ] .0359 0352 .0344 0336 .0329 0322 0314 .0307 .0301 .0294
1.9 | .0287 0281 0274 .0268 .0262 .0256 .0250 .0244 .0239 .0233
2.0 | .0228 0222 0217 0212 .0207 .0202 .0197 .0192 .0188 .0183
24 0179 0174  .0170 .0166 .0162 .0158 .0154 .0150 .0146 .0143
22 | .0139 0136 0132 .0129 0125 .0122 .0119 0116 .0113 .0110
23 | .0107 .0104 .0102 .0099 .0096 .0094 .0091 .0089 .0087 .0084
24 | .0082 0080 .0078 .0075 .0073 .0071 .0069 .0068 .0066 .0064
2.5 | .0062 0060 0059 0057 0055 .0054 .0052 .0051 .0049 .0048
2.6 | .0047 0045 0044 0043 0041 .0040 .0039 .0038 .0037 .0036
2.7 | .0035 0034 0033 .0032 .0031 .0030 .0029 .0028 .0027 .0026
2.8 0026 0025 .0024 0023 .0023 0022 .0021  .0021  .0020 0019
2.9 | .0019 0018 0017  .0017 0016 .0016 .0015 .0015 .0014 .0014
3.0 |.00135
3.5 | .000233
4.0 | .0000317
4.5 | .00000340
5.0 | .000000287
Source: R. E. Walpole, Introducrion to Statistics (New York: Macmillan, 1968).
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SEMESTER / SESSION : SEMII/2016/2017 PROGRAMME CODE : BEE/BEJ
COURSE NAME : ENGINEERING MATHEMATICS V COURSE CODE : BEE 31702

Table 2: Percentage Points of the t Distribution

Probability

/

0 t
Confidence Level
80% 90% 95% 98% 99% 99.8%
Right-Tail Probability

df 1100 £.050 ros 1010 1,005 1001

1 3.078 6.314 12.706 31.821 63.656 318.289

2 1.886 2.920 4.303 6.965 9.925 22,328

3 1.638 2.353 3.182 4.541 5.841 10.214

4 1.533 2.132 2.776 3.747 4.604 7173

5 1.476 2.015 2:571 3.365 4.032 5.894

6 1.440 1.943 2.447 3.143 3.707 5.208

7 1.415 1.895 2.363 2.998 3.499 4.785

8 1.397 1.860 2.306 2.896 3.355 4,501

9 1.383 1.833 2.262 2.821 3.250 4.297
10 1.372 1.812 2.228 2.764 3.169 4.144
11 1.363 1.796 2.201 2.718 3.106 4.025
12 1.356 1.782 2.179 2.681 3.055 3.930

3 1.350 1.771 2.160 2.650 3.012 3.852
14 1.345 1.761 2.145 2.624 2.977 3.787
15 1.341 1.753 2.131 2.602 2.947 3.733
16 1.337 1.746 2.120 2.583 2.921 3.686
17 1.333 1.740 2.110 2.567 2.898 3.646
18 1.330 1.734 2.101 2.5852 2.878 3.611
19 1.328 1.729 2.093 2.539 2.861 3.579
20 1325 1.725 2.086 2.528 2.845 3.552
21 1.323 1.721 2.080 2.518 2.831 3.527
22 1.321 1.717 2.074 2.508 2.819 3.505
23 1.319 1.714 2.069 2.500 2.807 3.485
24 1.318 1.711 2.064 2.492 2.797 3.467
25 1.316 1.708 2.060 2.485 2.787 3.450
26 1:315 1.706 2.056 2.479 2.779 3.435
27 1.314 1.703 2.052 2.473 2.771 3.421
28 1313 1.701 2.048 2.467 2.763 3.408
29 1.311 1.699 2.045 2.462 2.756 3.396
30 1.310 1.697 2.042 2.457 2.750 3.385
40 1.303 1.684 2.021 2.423 2.704 3.307
50 1.299 1.676 2.009 2.403 2.678 3.261
60 1.296 1.671 2.000 2.390 2.660 3.232
80 1.292 1.664 1.990 2.374 2.639 3195
100 1.290 1.660 1.984 2.364 2.626 3.174
o0 1.282 1.645 1.960 2.326 2.576 3.091

Source: “Table of Percentage Points of the /-Distribution.” Computed by Maxine Merringlon.
Biometrika. 32 (1941): 300. Reproduced by permission of the Biometrika trustees.
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PROGRAMME CODE : BEE/BEJ
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Table 3: Percentage Points of the chi squared Distribution

Probability

Right-Tail Probability
df 0.250 0.100 0.050 0.025 0.010 0.005 0.001
1 1.32 2.71 3.84 5.02 6.63 7.88 10.83
2 2.77 4.61 5.99 7.38 9.21 10.60 13.82
3 4.11 6.25 7.81 9.35 11.34 12.84 16.27
4 5.39 7.78 9.49 11.14 13.28 14.86 18.47
5 6.63 9.24 11.07 12.83 15.09 16.75 20.52
6 7.84 10.64 12.59 14.45 16.81 18.55 22.46
7 9.04 12.02 14.07 16.01 18.48 20.28 24.32
8 10.22 13.36 15.51 17.53 20.09 21.96 26.12
9 11.39 14.68 16.92 19.02 21.67 23.59 27.88
10 12.55 15.99 18.31 20.48 23.21 25.19 29.59
11 13.70 17.28 19.68 21.92 24.72 26.76 31.26
12 14.85 18.55 21.03 23.34 26.22 28.30 32.91
13 15.98 19.81 22.36 24.74 27.69 29.82 34.53
14 17.12 21.06 23.68 26.12 29.14 31.32 36.12
15 18.25 22.31 25.00 27.49 30.58 32.80 37.70
16 19.37 23.54 26.30 28.85 32.00 34.27 39.25
17 20.49 24.77 27.59 30.19 33.4] 35.72 40.79
18 21.60 25.99 28.87 31.53 34.81 37.16 4231
19 22.92 27.20 30.14 32.85 36.19 38.58 43.82
20 23.83 28.41 31.41 34.17 37.57 40.00 45.32
25 29.34 34.38 37.65 40.65 44.31 46.93 52.62
30 34.80 40.26 43.77 46.98 50.89 53.67 59.70
40 45.62 51.80 55.76 59.34 63.69 66.77 73.40
50 56.33 63.17 67.50 71.42 76.15 79.49 86.66
60 66.98 74.40 79.08 83.30 88.38 91.95 99.61
70 77.58 85.53 90.53 95.02 100.4 104.2 112.3
80 88.13 96.58 101.8 106.6 112.3 116.3 24.8
90 98.65 107.6 113.1 118.1 124.1 128.3 137.2
100 109.1 118.5 124.3 129.6 135.8 140.2 149.5

Source: Calculated using StaTable, software from Cytel Software, Cambridge, MA.
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BEE 31702/ BWM 20502
FINAL EXAMINATION
SEMESTER / SESSION : SEMII/2016/2017 PROGRAMME CODE : BEE/BEIJ
COURSE NAME : ENGINEERING MATHEMATICS V COURSE CODE : BEE 31702
Table 4: Percentage Points of the F Distribution
a=.05
dfi
dfa 1 2 3 4 5 6 8 12 24 0
1{161.4 1995 2157 2246 2302 2340 2389 2439 2490 2543
2| 1851 19.00 19.16 19.25 1930 1933 1937 1941 1945 19.50
3] 10.13 9.55 9.28 9.12 9.01 8.94 8.84 8.74 8.64 8.53
4 7.71 6.94 6.59 6.39 6.26 6.16 6.04 5.91 5.77 5.63
5 6.61 5.79 5.41 5.19 5.05 4.95 4.82 4.68 4.53 4.36
6 5.99 5.14 4.76 4.53 4.39 4.28 4.15 4.00 3.84 3.67
7 5.59 4.74 4.35 4.12 3.97 3.87 3.73 3.57 3.41 3.23
8 5.32 4.46 4.07 3.84 3.69 3.58 3.44 3.28 3.12 2.93
9 5.12 4.26 3.86 3.63 3.48 3.37 3.23 3.07 2.90 2.71
10 4.96 4.10 3.71 348 3.38 3.22 3.07 291 2.74 2.54
11 4.84 3.98 3.59 3.36 3.20 3.09 2.95 2.79 2.61 2.40
12 4.75 3.88 3.49 3.26 3.11 3.00 2.85 2.69 2.50 2.30
13 4.67 3.80 3.41 3.18 3.02 2.92 2.77 2.60 2.42 221
14 4.60 3.74 3.34 341 2.96 2.85 2.70 2.53 2.35 2.13
15 4.54 3.68 3.29 3.06 2.90 2.79 2.64 2.48 2.29 2.07
16 4.49 3.63 3.24 3.01 2.85 2.74 2.59 242 2.24 2.01
17 4.45 3.59 3.20 2.96 2.81 2.70 2.55 2.38 2.19 1.96
18 4.41 3.55 3.16 2.93 2.77 2.66 2.51 2.34 215 1.92
19 4.38 3.52 3:13 2.90 2.74 2.63 2.48 2.31 2.11 1.88
20 4.35 3.49 3.10 2.87 2.71 2.60 245 2.28 2.08 1.84
21 4.32 3.47 3.07 2.84 2.68 2.57 2.42 2.25 2.05 1.81
22 4.30 3.44 3.05 2.82 2.66 2.55 2.40 2.23 2.03 1.78
23 4.28 3.42 3.03 2.80 2.64 253 2.38 2.20 2.00 1.76
24 4.26 3.40 3.01 2.78 2.62 2.51 2.36 2.18 1.98 173
25 4.24 3.38 2.99 2.76 2.60 2.49 2.34 2.16 1.96 171
26 4.22 3.37 2.98 2.74 2.59 2.47 2.32 2.15 1.95 1.69
27 4.21 3.35 2.96 2.73 2.57 2.46 2.30 2.13 1.93 1.67
28 4.20 3.34 2.95 2.71 2.56 2.44 2.29 2.12 1.91 1.65
29 4.18 3.33 2.93 2.70 2.54 2.43 2.28 2.10 1.90  1.64
30 4.17 3.32 2.92 2.69 2.53 2.42 2.27 2.09 1.89 1.62
40 4.08 3.23 2.84 2.61 2.45 2.34 2.18 2.00 1.79 1.51
60 4.00 3.15 2.76 2.52 2.37 2.25 2.10 1.92 1.70 1.39
120 3.92 3.07 2.68 2.45 2.29 2.17 2.02 1.83 1.61 1.25
00 3.84 2.99 2.60 2.37 2.21 2.09 1.94 1.75 1.52 1.00
Source: From Table V of R. A. Fisher and F. Yates. Statistical Tubles for Biological, Agricultural
and Medical Research, published by Longman Group Ltd.. London, 1974. (Previously published by
Oliver & Bovd. Edinburgh.) Reprinted bv permission of the authors and publishers.
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BEE 31702/ BWM 20502
FINAL EXAMINATION
SEMESTER / SESSION : SEMI1/2016/2017 PROGRAMME CODE : BEE/BEJ
COURSE NAME : ENGINEERING MATHEMATICS V COURSE CODE : BEE 31702
Table S: Percentage Points of the F Distribution (continued)
TABLE D: (continued)
a = .01
dfy

d, | 1 2 3 4 5 6 3 12 24 o0
1| 4052 4999 5403 5625 5764 3859 5981 6106 6234 6366
2] 9849 9901 99.17 9925 99.30 99.33  99.36  99.42  99.46 99.50
3| 3412 3081 2946 2871 2824 2791 2749 27.05 26.60 26.12
4| 2120 18.00 1669 1598 1552 1521 14.80 1437 13.93 1346
51 1626 1327 1206 1139 1097 1067 1027 989 947  9.02
6] 1374 1092 978 915 875 847 810 772 731 688
71 1225 9355 845 785 746 719 684 647 607 565
8| 1126 865 759 701 663 637 603 567 528 4586
9] 1056 802 699 642 606 580 547 511 473 431
10| 1004 736 655 599 564 539 506 471 433 3091
11] 965 720 622 567 532 507 474 440 402  3.60
12| 933 693 595 541 506 4.8 450 416 378  3.36
13| 907 670 574 520 486 462 430 396 359 3.6
14| 88 651 556 503 469 446 414 380 343  3.00
15| 868 636 542 489 456 432 400 367 329 287
16| 853 623 529 477 444 420 38 355 318 275
17| 840 611 518 467 434 410 379 345 308 265
18] 828 601 509 438 425 401 371 337 300 257
19| 818 593 501 450 417 394 363 330 292 249
20| 810 585 494 443 410 387 356 323 286 242
21| 802 578 487 437 404 381 351 317 280 236
22| 794 572 48 431 399 376 345 312 275 231
23| 788 566 476 426 394 371 341 307 270 226
24| 782 561 472 422 390 3.67 336 303 266 221
25| 777 557 468 418 386 3.63 332 299 262 217
26| 772 553 464 414 382 359 329 296 258 213
27| 768 549 460 411 378 356 326 293 255 210
28 | 7.64 545 457 407 375 353 323 290 252 206
29| 7.60 542 454 404 373 350 320 287 249 203
30| 756 539 451 402 370 347 317 284 247 201
40| 731 518 431 383 351 329 299 266 22 1.80
60| 7.08 498 413 365 334 312 28 250 212 160
120 685 479 395 348 317 296 266 234 195 138
o0 6.64 460 378 332 3.02 280 251 218 179  1.00
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FINAL EXAMINATION
SEMESTER / SESSION : SEMI1/2016/2017 PROGRAMME CODE : BEE/BEJ
COURSE NAME : ENGINEERING MATHEMATICS V COURSE CODE : BEE 31702

Table 6: Percentage Points of the F Distribution (continued)

TABLE D: (continued)

a = .001

dfi
df 1 2 3 4 5 6 8 12 24 oo}
1| 405284 500000 540379 562500 576405 585937 598144 610667 623497 636619
219985 999.0 999.2 9992 9993 9993 9994 9994 9995 9995
31167.5 1485 1411 137.1 1346 1328 1306 1283 1259 1235
41 74.14 61.25 5618 5344 5171 5053 49.00 4741 4577  44.05
S| 47.04 36.61 3320 31.09 2975 2884 27.64 2642 2514 23.78
61 3551 27.00 2370 21.90 20.81 20.03 19.03 1799 16.89 15.75
71 29.22  21.69 1877 17.19 16.21 1552 1463 1371 1273  11.69
8| 2542 1849 1583 1439 1349 1286 12.04 11.19 10.30 9.34
91 2286 1639 13.90 1256 11.71 1113 10.37 9.57 8.72 7.81
10] 21.04 1491 1255 11.28 1048 9.92 9.20 8.45 7.64 6.76

111 19.69 13.81 11.56 10.35 9.58 9.05 8.35 7.63 6.85 6.00
12 1864 1297  10.80 9.63 8.89 8.38 7.71 7.00 6.25 5.42
13] 17.81 1231 10.21 9.07 8.35 7.86 7.21 6.52 5.78 4.97
14] 1714  11.78 9.73 8.62 7.92 7.43 6.80 6.13 5.41 4.60
15 1659 1134 9.34 8.25 7.57 7.09 6.47 5.81 5.10 4.31

16| 16.12 1097 9.00 7.94 727 6.81 6.19 5.55 4.85 4.06
17 1572 10.66 8.73 7.68 7.02 6.56 5.96 5.32 4.63 3.85
18] 1538 10.39 8.49 7.46 6.81 6.35 5.76 5.13 4.45 3.67
191 15.08 10.16 8.28 7.26 6.61 6.18 5:59 4.97 4.29 3.52
20| 14.82 9.95 8.10 7.10 6.46 6.02 5.44 4.82 4.15 3.38

21| 14.59 9.77 7.94 6.95 6.32 5.88 5.31 4.70 4.03 3.26
22| 14.38 9.61 7.80 6.81 6.19 5.76 5.19 4.58 3.92 3.15
23| 14.19 9.47 7.67 6.69 6.08 5.65 5.09 4.48 3.82 3.05
24| 14.03 9.34 755 6.59 5.98 5.55 4.99 4.39 3.74 297
25| 13.88 9.22 7.45 6.49 5.88 5.46 491 4.31 3.66 2.89

26| 13.74 9.12 7.36 6.41 5.80 5.38 4.83 4.24 359 2.82
271 13.61 9.02 7.27 6.33 573 5.31 4.76 4.17 3.52 25
28| 13.50 8.93 7.19 6.25 5.66 5.24 4.69 4.11 3.46 270
291 13.39 8.85 7.12 6.19 5.59 5.18 4.64 4.05 3.41 2.64
301 13.29 8.77 7.05 6.12 5.53 5.12 4.58 4.00 3.36 2.5%
401 12.61 8.25 6.60 5.70 513 473 4.21 3.64 3.01 2.23
601 11.97 7.76 6.17 531 4.76 4.37 3.87 3.31 2.69 1.90

120 11.38 7:31 579 4.95 4.42 4.04 3.55 3.02 2.40 1.56
o0 10.83 6.91 5.42 4.62 4.10 3.74 327 2.74 213 1.00




