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k Short Answers. Please show steps in your answers. Answers without proper steps will be deemed

incomplete.

3. (10% ) In American football, teams take turns in offense and defense. Assume that the only way teams
can score is through offense. In the overtime, the team that scores first wins the game and they keep
playing until a winner comes through. There is no tie game. Suppose Team A takes the offense first against
Team B, and the probability of scoring at offense is 50% for either of the teams. What is the winning
probability for Team A when they play in the overtime? What is the winning probability of Team B?

4. (109 ) When you get accepted by NTPU, you might wish to commute to the campus and live in
downtown Taipei City. You will likely need to take the metro and transfer by bus to the school. Suppose
the travel time for metro and bus are both normally distributed and independent from each other and it

takes you exactly 10 minutes in total for all the walking.
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Suppose you need to show up in class at 9:10AM on campus, what is the probability for you to be late

when you walk out of your door at §:25AM?
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(10% ) Suppose out of the 250,000 people who came to Taiwan in the first half of 2021, 500 people
were COVID-19 carriers. The PCR tests are able to correctly identify the COVID-19 carriers 90 out 100
times on average. On the other hand, PCR tests will show positive results for the non-carriers 5% of the
times. How many false positives and false negatives are expected to be identified from the 250,000 people

who entered Taiwan? Explain why CDC decided to impose the quarantine (isolation) measures on

passengers from abroad even though they had been tested negative for the PCR tests back in 20217

(209 ) A manufacturing company produces electrical switches. To test the strength of the switches,
robustness testing is carried out on 100 switches to determine how many times before the switch breaks
down. The average of number of uses is 1.245 million times and the standard deviation is 0.3 million. The
company would like to investigate whether or not the population mean of usage is more than 1.2 million
times.

A. At the 0.10 level of significance, is there evidence that the population mean of the number of usage
is more than 1.2 million? Please form the null hypothesis and alternative hypothesis respectively
before performing statistical tests.

B. When the true population mean is 1.240 million and the level of significance is set as 0.05, what is
the probability of making type I and type II errors respectively?

Square root of numbers:

Number 10 20 30 40 50 60

SQRT 3.16 4.47 5.48 6.32 7.07 7.75
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b4 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.6199 0.5239 0.5279 0.56319 0.5359

0.1 0.56398 0.5438 0.5478 0.55617 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753

0.2 0.57983 0.5832 0.5871 0.5810 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141

0.3 0.6179 0.6217 0.6255 0.6203 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517

0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224

0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549

0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852

0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133

0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621

1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830

1.2 0.86848 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015

1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.8115 0.9131 0.9147 0.9162 0.9177

1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.8279 0.9202 0.9306 0.9319

1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441

1.6 0.9452 0.9463 0.9474 0.9484 0.9495|  0.95056 0.9515 0.9525 0.9535 0.9545

1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.8599 0.9608 0.9616 0.9625 0.9633

1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706

1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767

2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817

2.4 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857

2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890

2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.8909 0.9911 0.9913 0.9916

2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936

2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952

2.6 0.9953| 0.9955| 0.9956| 09957 0.9969) 0.9960| 0.9961 0.9962| 0.9963| 0.9964

2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.8971 0.9972 0.9973 0.9974

2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.997¢9 0.9980 0.9981

2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.8985 0.9985 0.9986 0.9986

3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.99889 0.9989 0.9989 0.9990 0.9990

3.1 0.6990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993

3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995

3.3 0.9995 0.9996 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9897

3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998

3.5 0.9998
4.0 089997
4.5| 0.999997

5.0| 0.9999997
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