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1. (5%) If two six-sided dice are rolled, what is the probability of getting a sum of 7 ?

N

(5%) A fair coin is flipped three times. Calculate the probability of getting exactly two heads.

3. (30%) Toss one balanced coin three times. Let A denote the event that the last two tosses
land heads, B denote that exactly one toss lands heads, and C denote that the first toss lands
tails.

(a)(5%) Are A and B independent?
(b)(5%) Are A and B mutually exclusive?
(c)(5%) Are A and C independent?
(d)(5%) Are A and C mutually exclusive?
(€)(5%) Are B and C independent?
(H)(5%) Are B and C mutually exclusive?

4. (5%) Given that events A and B are mutually exclusive. If the probability of event A is
P(A)=0.3 and the probability of event B is P(B)=0.5, what is the probability of the union of
A and B, P(AUB)?

5. (5%) A bag contains 4 red balls, 3 blue balls, and 5 green balls. If a ball is drawn at random,
what is the probability of it being not green?
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6. (5%) A card is drawn from a well-shuffled deck of 52 poker cards. What is the probability

of drawing a red card or a face card?

7. (5%) Given P(A)=0.4, P(B|A)=0.3, and P(B|A)=0.7, calculate P(A|B) using the Bayesian

Theorem.

8. (10%) Covid-19 tests are common nowadays, but some results of tests are not true. Let’s
assume a diagnostic test has 99% accuracy and 70% of all people have Covid-19. If a patient

tests positive, what is the probability that they actually have the disease?
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9. (5%) Calculate the mean and standard deviation for the data set {8, 10, 12, 15, 18, 20}.
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10. (25%) Consider a continuous random variable X with a normal distribution, where the mean
u =70 and the standard deviation ¢ = 10.
(a)(5%) Find the probability that X is greater than 76.5.
(b)(5%) Find the probability that X is between 65 and 70.
(¢)(5%) Determine the z-score for a value X of 68.
(d)(5%) If 20% of the data lies below a certain value, find that value.
(e)(5%) What is the range of X that lies in the 95% confidence interval?

Table of the Standard Normal Cumulative Distribution Function ®(z)

z [ _0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

-1.9 0.0287 0.0281 0.0274 0.0268 0.0262 0.0258 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 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 0.0475 0.0465 0.0455
-1.5 0.0668 0.0655 0.0643 0.0830 0.0618 0.0608 0.0594 0.0582 0.0571 0.0559

-1.4 0.0808 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 0.1151 0.1131 0.1112 0.1093 0.1075 0.1056 0.1038 0.1020 0.1003 0.0985
-11 0.1357 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 0.1482 0.1469 0.1446 0.1423 0.1401 0.1378

-0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611
0.8 0.2118 0.2090 0.2061 0.2033 0.2005 0.1977 0.1948 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 0.3448 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 04168 0.4129 0.4090 0.4052 0.4013 0.3974 0.3936 0.3897 0.3859
-0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4247
-0.0 0.5000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 0.4721 0.4681 0.4641
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 06103 0.6141
03 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
04 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 06772 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
06 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 0.7784 0.7823 0.7852
08 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
141 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8720 0.8810 0.8830
1.2 0.8849 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 0.9115 0.9131 0.9147 0.9162 0.9177
14 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319

15 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
16 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
17 0.9554 0.9564 0.8573 0.9582 0.9591 0.9599 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 0.9708
1.9 0.9713 0.9718 0.9726 0.9732 09738 0.9744 0.9750 0.9756 0.9761 0.9767




