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Note:
1. When applying any probability distribution, please specify clearly the “name of the probability
distribution” you used and “its parameters” to calculate probability values.

2. Please find out probability “values” using attached tables whenever possible.

1. The cruising distances of Gogoro batteries, in km, are recorded as the following:

95, 102, 140, 128, 179, 110, 152, 144,
182, 99, 163, 135, 158, 122, 139, 124,
121, 140, 153, 147, 109, 166, 172, 115,

1.1 Please construct a stem-and-leaf plot for the cruising distances. [15%]
1.2 Please calculate the sample median of the cruising distances. [10%)]

2. X is a random variable with probability distribution f(x).
2.1 Please derive mean of X if X follows Poisson distribution. [10%]
2.2 Please derive inflection points of f(x) if X follows normal distribution. [10%]

3.

3.1 In a support system in the U.S. space program, a single crucial component works only 60% of
the time. In order to enhance the reliability of the system, it is decided that 3 components will be
installed in parallel such that the system fails only if they all fail. Assume the components act
independently and that they are equivalent in the sense that all 3 of them have a 60% success rate.
Consider the random variable X as the number of components out of 3 that fail. Please give the
probability density function f(x) and its parameters. [10%] In addition, please construct a table
containing all values of x and f(x). [5%)]

3.2 If the desire is to have the system be successful with probability 0.99, are three components
sufficient? If not, how many are required? [10%]




EYE T 207 BINZERIIAEE 109 SR EE IR EREE
% Fr BEREERENR-EE

SHRE ¢ ket S HH 0210 &7 1 3
F2R 4K

4. X is a random variable following Poisson distribution with mean of p.

4.1 If a sample of size n is drawn from X. The n independent observations of the sample are Xy,
Xa, ..., Xn, Where each observation is a random variable. Please find the joint distribution f(x1, x2, ...,
Xn). [10%]

4.2 Please give an approximated distribution of sample mean X, where X = (X; + X, + -+ X,,) /n,
when n = 100. Please explain in detail if you apply any statistical theory to find the answer. [10%]

5. A supermarket has been selling discounted apple in bundles of five at their counters. It is known
that the standard deviation of bundle weight is 70 grams. A random sampling of 49 bundles weight
970 grams on average. Please test the hypothesis that average bundle weight x = 1000 grams
against the alternative hypothesis of x < 1000 grams at the 0.05 level of significance. [10%)]
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(Tables are excerpted from Walpole et al., Probability and Statistics for Engineers and Scientists, 9™ edition.)

Table A.1 Binomial Probability Sums ) b(x;n, p)

a={
p
n o r 0.10 0.20 0.25 0.30 0.40 0.50 0.60 0.70 0.80 0.90
1 0 0.9000 0.8000 0.7500 0.7000 0.6000 0.5000  0.4000 0.3000 0.2000  0.1000
1 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000 -
2 0 08100 0.6400 0.5625 0.4900 0.3600 0.2500 0.1600 0.0900 0.0400 0.0100
1 0.9900 0.9600 0.9375 0.9100 0.8400 0.7500. 0.6400 0.5100 0.3600  0.1900
2 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000. 1.0000
3 0 0.7290 0.5120 0.4219 0.3430 0.2160 0.1250 0.0640 = 0.0270  0.0080 0.0010
1 0.9720 0.8960 0.8438 0.7840 0.6480 0.5000 0.3520 0.2160 0.1040 0.0280
2 0.9990 0.9920 0.9844 0.9730 0.9360 0.8750 0.7840 0.6570 0.4880  0.2710
3 1.0000 = 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000  1.0000
4 0 0.6561 0.4096 0.3164 0.2401 0.1296 0.0625  0.0256 0.0081 0.0016 0.0001
1 09477 0.8192 0.7383 0.6517 0.4752 0.3125 0.1792 0.0837 0.0272  0.0037
2 09963 0.9728 0.9492 0.9163 0.8208 0.6875 0.5248 0.3483 0.1808  0.0523
3 0.9999 0.9984 0.9961 0.9919 0.9744 0.9375 0.8704 0.7599 0.5904 0.343%
4 1.0000 1.0000 1.0000 1.0000 1.0000 - 1.0000 1.0000  1.0000 1.0000  1.0000
5 0 05905 0.3277 0.2373 0.1681 0.0778 0.0313 0.0102 0.0024 0.0003 0.0000
1 09185  0.7373 0.6328 0.5282 0.3370 0.1875 0.0870 0.0308 0.0067 0.0005 .
2 0.9914 0.9421 0.8965 0.8369 0.6826 0.5000 0.3174 0.1631 0.0579 0.0086
©3 0.9995 0.9933 0.9844 09692 0.9130 0.8125 0.6630 0.4718 0.2627 0.0815
4 1.0000 0.9997 0.9990 0.9976 0.9898 0.9688 0.9222 0.8319 0.6723  0.4095
5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6 0 05314 02621 0.1780 0.1176 0.0467 0.0156 0.0041 0.0007 0.0001 = 0.0000
1 0.8857 0.6554 0.5339 0.4202 0.2333 0.1094 0.0410 0.0109 0.0016 0.0001
2 09842 0.9011 0.8306 0.7443 0.5443 0.3438 0.1792 0.0705 0.0170 0.0013
3 0.9987 0.9830 0.9624 0.9295 0.8208 0.6563 0.4557 0.2557 0.098¢ 0.0159
4 0.9999 0.9984 0.9954 '0.9891 0.9590 0.8906 0.7667 0.5798 0.3446 0.1143
5 1.0000 0.9999 0.9998 0.9993 0.9959 0.9844 0.9533 0.8824 0.7379 0.4686
6 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
7 0 04783 0.2097 0.1335 0.0824 0.0280 0.0078 0.0016 0.0002 0.0000
1 0.8503 0.5767 0.4449 0.3294 0.1586 0.0625 0.0188 0.0038 0.0004  0.0000
2 0.9743 0.8520 0.7564 0.6471 0.4199 0.2266 0.0963 0.0288  0.0047 0.0002
3 0.9973 0.9667 0.9294 0.8740 0.7102 0.5000 0.2898 0.1260 0.0333  0.0027
4 0.9998 0.9953 0.9871 0.9712 0.9037 0.7734 0.5801 0.3529 0.1480  0.0257
5 1.0000 0.9996 0.9987 0.9962 0.9812 0.9375 0.8414 0.6706 0.4233 0.1497
- 6 1.0000 0.9999 0.9998 0.9984 0.9922 0.9720 0.9176 0.7903  0.5217
7 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000  1.0000 - 1.0000
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Table A.3 Areas under the Normal Curve
z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09

~ -3.4 00003 0.0003 0.003 0.0003 0.003 0.0003 0.0003 0.0003 0.0003 0.0002
~—3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003
—3.2  0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0005
—3.1 0.0010 0.0009 0.0009 0.0009 0.0008 -0.0008 0.0008 0.0008 0.0007 0.0007
—3.0 0.0013 0.0013 0.0013 0.0012 0.0012 = 0.00i1 0.0011 0.0011 0.0010  0.0010

—2.9° 00019 0.0018 0.0018  0.0017 0.0016 0.0016 0.0015 0.0015 0.0014 0.0014
—-2.8 0.0026 0.0025 0.0024 0.0023 0.0023 = 0.0022 0.0021 0.0021 0.0020 0.0019
—2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 ~ 0.0029 0.0028 0.0027 0.0026
. —2.6 0.0047 0.0045 0.0044 - 0.0043 0.0041 0.0040 0.0039 - 0.0038 0.0037  0.0036
—2.5 0.0062 0.0060 0.0059  0.0057 0.0055  0.0054 0.0052 0.0051 0.0049  0.0048

—2.4 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064
~2.3 © 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 _0.0091 0.0089 0.0087  0.0084
—-2.2 00139 0.0136 0.0132 0.0129 0.0125 . 0.0122 0.0119 0.0116 0.0113 0.0110
—2.1 00179 0.0174 0.0170 0.0166 - 0.0162 0.0158 0.0154 0.0150 0.0146 0.0143
—2.0 0.0228 0.0222 0.0217 0.0212 0.0207. 0.0202 0.0197 0.0192 0.0188 0.0183
—~1.9 0.0287 00281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.0233
—1.8 0.0359 0.0351 0.0344 0.0336 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294
—1.7 0.0446  0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367
—1.6 00548 0.0537 ~ 0.0526 = 0.0516 ~0.0505 0.0495 0.0485 0.0475 0.0465  0.0455
~—15 00668 00655 0.0643 0.0630 0.0618 ~0.0606 0.0594 0.0582 0.0571 0.0559
-~ —1.4 00808 0.0793 0.0778 0.0764 0.0749 = 0.0735 0.0721 0.0708 0.0694 = 0.0681
—1:3 0.0968 0.0951 0.0934 0.0918 0.0901  0.0885 0.0869 0.0853 0.0838 0.0823
—1.2 . 01151 01131  0.1112 0.1093 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985
—~1.1 01357 0.1335 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170
~1.0  0.1587 0.1562 0.1539 0.1515 0.1492 0.1469 0.1446 0.1423 0.1401  0.1379
—0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611
—0.8 02119 02090 0.2061 0.2033 0.2005 - 0.1977 0.1949 0.1922 ~ 0.1894 0.1867
—0.7 0.2420 0.2389 0.2358 0.2327 0.2296 0.2266 0.2236 0.2206 0.2177 -0.2148
—0.6 0.2743 0.2709 - 0.2676  0.2643 0.2611 0.2578 . 0.2546 ~ 0.2514 0.2483 0.2451
—0.5 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 0.2810  0.2776

—0.4 0.3446 0.3409 0.3372 0.3336 0.3300 ~ 0.3264 0.3228 0.3192 0.3156 0.3121
—0.3 0.3821 0.3783 0:3745 0.3707 0.3669  0.3632 0.3594  0.3557 0.3520 0.3483
~0.2 0.4207 0.4168 0.4129 - 0.4090 0.4052 0.4013 0.3974 0.3936 0.3897 0.3859
—0.1 04602 04562 0.4522 0.4483 0.4443 0.4404 0.4364 04325 0.4286 0.4247
—0.0 05000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 0.4721 0.4681 0.4641




