GM'EFHDM j and 2 omust be AmsWened . Eackh anIIES$1£ 20, ,
1. Let S ke a sample space and E, N E; ;ﬁ¢? { i.e. E; and E; are disjoink
events) for all 1#j, 1<£i,j<n and 5~ +:.,_.FrE= . |
(i) For scme P(E;) » 0, prove that P(A| E;} = PlA) if and only 1if
P(E JA) = P(E;{ 2" )}, vhere a® is tbhe complement of A.
(ii} IF p(AnE; J=1/6, P(2°n E; )=1/2, and P{A
)

rtEi y=1/6, Eind the values
of P{A] E: )}, P(A), P(E |A)} a2nd P{E;[R

2. According ta the following deecriplians for random variaklie X from five

distributions incluéing Elnomial, Pnisson, Bypergecmetric, Normal and
Exponential, (a) give the probabhility demeity function, and

(b} give the name of the dlstribution.
(12

Deecription: X denotes the number of white halls selected in a sample

of aize n choesen randomly wlthont replacement fxom an urnm
containing N balls., ¢f which m are vwhite and ¥-m are black.

{a)
()

(ii) Dercripticen: X dengtes the weight of a bag of suqar bought from a store

wvhere it s0ld l-ppund sugar hags#. The produced sugar bags
have a standdard deviation egual to 0.1 pound.

ta)
(&)

(iii) Description: X denoles the number of times that earthguwake npours
in a year, agsuming that in tho premeding yeazrs Lhe

average number of earthguakes that occured each year wWas
5.6.

(a)
(B)

(iv) Descriptlon: X denotes the waiting time until a shooter hit the target

for the first time, assuming that the average amount of-
vaiting time for a2 hit hy the shooter is 5 mlnutes.

{a)

{b]}
{v)

Description: X denctes the number of wine when a person plays a game

n times, assuming that the person has prubability of winmlkgg
the game: each Lime -2gqual to p. - - '

(a)
{b)

Answev three questions among Ruestiems 3 1o Tin what fortlows,

Let X|,Xz2,... be a sequence of independent and jdenticalliy distributed
random variables eiach having mean Al and variance gr. fgunf,'j

(i} Express what s The Centrel Limil Theoren,
(ii] Exprewss what is The veak Law of Large Numbers,

[{11} Prove The Weak Taw of Large Numbers using The Central Limik Theorem.

3-



4. Suppose that earthguakes occur in the eastern portion of Taiwan with » = 2
and with 1 week as the unit of time. {That is, earthguakes occur at a rate of
2 per week.) (Zosfs)

(i) Find the probability that at least 3 earthquakes oceur during the next 2
vyeeks.

(ii} Find the probability distribution of the time, starting from now, until
the next earthquake.

5. For a nonnegative integer-valued random variable N, czn%g
{i) Show that E[N] = > P{Hh}

{(ii) Showv that ':f; i :ﬁi' } {Eiﬂ‘]- E[N] )
ag ﬂ o
Hint: IE P{N2i} EZ P{N=k} and E iP{N>i} = 2 i3 PiN=Kk}
=j L K ven  Kmdyy

6. One thousand independent rells of a fair die will be made. {10%)>

{i) Compute an approximation to the probability that number & will appear
hetween 150 and 200 times.

{(ii) If number 6 appears exactly 200 times, find the probability that nuwmber
5 will appear less than 150 times.

7. BSuppose that the joint deneit}}’ef X and Y is given by (20%)
e <

" Y
f(x,y) = {
O

Qex £pa r DY < b

ctherwvise

(1} Are X and Y independent? Why or why not?

{1i) Find the conditional density function of X, given that Y=y.
(iii) Find P{x > 1 |[¥ > 1}.



TABLE Il NORMAL-CURVE AREAS

z .00 01 02 03 04 A5 086 Q7 08 .09
M
.0 0000 0040 0080 D120 0160 .0199 0239 Q279 0319 0359
0.1 0398 D438 0478 0517 0557 0596 0636 .0675 0714 L0753
.2 0793 0832 0871 .0910 .0948 .0987 .1028 .1064 | 103 1141
.3 AE79 1217 1255 1293 3330 1368 1406 1443 _[480 A517
(.4 1324 1591 1628 1664 4700 1736 1772 L1808 _1844  .IR79
0.5 1915 (1950 1985 2019 2054 2088 2123 2157 2150 2124
0.6 2257 2291 2324 2357 2389 2422 2454 2486 517 2349
0.7 2380 2611 2642 2673 2704 2734 2764 2794 3823 2852
0.8 2831 2910 2939 2967 2895 3023 3051 3078 L3106 3133
Q.9 AE3Y 3186 3212 3238 3264 3289 3315 30 L3365 3389
1.0 3413 3438 3461 3485 3508 3531 3854 3577 L3599 3621

643 3665 3686 3708 729 3749 3770 3790 3810 3830
3849 3869 L3888 3907 3925 3944 3967  .3980 3997 4015
4032 4043 4066 4082 4099  411S 4131 4147 4162 4177
S192 4207 4222 4236 4251 4265 4379 4297 4306 4319
4332 4345 4357 4370 4382 4394 4406 4418 4479 4441

Pt ek e M ek
LA de el B

1.6 44324463 4474 444 4495 4505 4515 4575 4515 4545
1.7 4334 4564 4573 4582 4591 4599 4408 4616 4615 4533
1.8 AB4l 4649 4656 4664 4671 4678 4686 4693 4699 47D6
1.9 4713 4719 4726 4732 4738 4744 4750 4756 4TRL 4767
2.0 4771 4778 4783 4ATRE 4793 4798 4803 4808 4812  48(7
2.1 4821 4826 4830 4834 4838 4842 4846 4850 4854  4RST
2.2 486l 4864 4868 487  4B75 4878 4881 4884 4887  .4890
2.3 4893 4396 4898 4901 4904 4906 4909  49(1 4913 401
2.4 4918 4930 4922 4925 4927 4929 4931  .4932 4934 4936
2.5 Ag3g L4920 A2 A947 045 4048 3945 4849 4951 A%Esd
2.6 A353 4955 4956 4957 4959 4960 4961 4962 4963 4964
27 4965 4966 4967 4068 4960 4970 4971 4972 4973 L4974
2.8 | 4974 4975 4876 4977 4977 4978 4979 4979 4930  493)
2.9 4981 4982 4982 4983 4984 4984 4985 4985 4086  49%6
3.0 A48T 4987 4987 4988 4988 4989 4980 4989  .4900 4950

Also, for = = 4.0, 5.0, and 6.0, the areas are 0.49997 0.4999997 and 0.4999969%9

The entries in Table IT are the probabilities that a random variable having the
standard nermal distribution will take on a value between 0 and z. They are
given by the area of the white region under the curve in the figure shown
above.
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