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1. Fill in the blanks. (5x3')

1. Suppose that P(4) = 0.5, P(B) = 0.6, P(B|4) =0.8 . Then P(AUB)=0~] .

2. Suppose that X ~ N(2,0%),and P{2 < X <4}=0.3, then P{X <0}=_0.2 .

3. Suppose that X ~ P(A),A> 0, and E[(X =2)(X =3)]=2,then A=__ 2

are a random sample from st_andalfd normal distribution. Let

\ /
Y:(Xl+X2+X3)2+(X4+X5+X6)2,thcndcterminc thevalueof C=_ 2  such

4. Suppose that X, X,

that CY has a z° distribution. _ 4 i

-~

5. Suppose that a random sample of 16 observations is taken from a normal distribution for whichw *
i

both the mean x4 and the variance o are unknown. We-';g'of X =0.081 and §=6.2022, then
the 95% confidence interval for the deviation o is _{ 4'_[ 58 }tg, 7} 5??2)

T\- I1. Please choose only ONE letter among A, B, C, D, and put it in

— the bracket within that question. (5x3")

1. Let A, B be events, then we have that P(4—B) = (%) //f
x

2

“A._P(4)-P(B) B. P(A)—P(B)+P(A4B)
C. P(A)+P(AB) D. P(A)+P(B)-P(AB)

2. Giventhat P(4)=0.3, P(B)=0.5, P(4B)=0.15, then ‘ (C)
~A._ P(B|A4) = P(4B) B. P(B|4)=P(BA)
C. P(A|B)=P(4) D. P(4|B)=P(B)

E{‘gg = 0.}
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@ If random variables X and Y has correlation coefficient p=0, then ( C)

B. Xand Y are not necessarily correlated

D. X and Y are comrelated

A. Xand Y areindependent
C. Xand Y are definitely uncorrelated
are a random sample from the population X~N(u,0*), which one”

B

4. Suppose that X, X, -

is the unbiased estimator of &

1< = 1 & =
A =) (X, ~X) B. — > (X, =X’

o= n-1%
£ lZ)(f D. X

e

5. Let X bearandom variable and Var(X)=0c", then P[\X —E(X)l <3o] A )

t ot ael  mal
9 9 9 9

A 2

| 1L (10') A component of computer is provided by three factories A, B, and C.

5 |
- v Suppose that 45 percent of the components are provided by factory A, 36 percent by

factor B and 19 percent by factory C. Suppose further that the defective rate of the components provided
by factory A, factory B and factory C is 0.05, 0.04 and 0.02 respectively.

(1) Find the probability that a randomly selecied one component is defective.

(2) Suppose that one combbncnt is selected at random and it is found to be defective. Determine the

probability that it is provided by factory C.

Solwtionz (1) erdler PCH:}-”O:Z&S f(H,,): 03¢ )DLH;:Q,;?
E is defecic P (E|H:)= 055 P (Elh) = 0g PUEI)= o2

] = o ) PEEIH) +pUh)-p CEIHz)‘rF(fia)F‘(E,/}'é)
= 0\0225—+D\0ﬁ§b¢-f 0.003§ ..'__‘-,0'.0407 [

12) P(HJE) = E}%): "_:‘?:__;i';;_’: :%%
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184 Q| 1V.(10") Suppose that the p.d.f. of a random variable X is as follows:

M
f(x)=Ce @, (a>0)

(1) Find the value of the constant C'; (2) Find the d.f. F(x)of X ; (3) Find the value of P(lXI <2)
!
ce®* <o

[Cfwde=l 2 [ ce®olxt ]:“’Zj"xdx =
Flx)= ffxcx] g f zz“éeal"o(x—‘zl e_@"‘-"

2° ¥ >0 Fx)= fo_;t} /ﬁﬁéi—//—l -afcab,(

Jomx 5 = -ze™

e _| L g -
=[5 saeaxdxtf sxe"olx

#40 '. 0 V. (10") Suppose that X has an exponential distribution with parameter 2, which

denoted be E(2) . Determine the p.d.f. of ¥ =1-7%.

Soltion* =262 x>0

0 #e
° ¥<o Fyta)3? Y= e 2 & A
wyzt Ry (J)7 F{Tﬁﬂj :Ffl-c*xsyj:fx —j"/n(l-y)j

W’ﬁﬁgﬁ (o r"’"j

7971 Frly)= |
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| VL (10") Suppose that the joint p.d.f. of (X,Y) is:

fxp)=

1) Determine whether or not X and Y are independent and give your reason.

2) Determine the p.d.f. of Z=X+Y.

402
Soluetion2011 fx(*)zj_wfmg)dg (0:10°)
¢ Sl z’@cﬂ)e‘f”ﬂ)df@f}_lx)e

" <o I'i(z’)
2" Z 7o f’fX‘r’Fz} f dx[i #*—(xry)e'{w)dj

(x+y)e(+” x>0,y>0,

0, otherwise

(3)—' [+] Z( ﬂ_wyb&x Z eﬂ
ff?{(%] f\r(H)" (_#114_35143 ﬂ,gy)e—&w :Fthj)@ _7)

So X-omol ¥ e independet

]:z ()= Ff Zé-ij =Pixty<z]

- / tret) dxe X g X
ol " :
= -z tiae ) (L Len

= -2zgs -:%ze"z_%e-f 4 o

= 32t zet 2% +z-ize__!~s :

=2 et o L | |
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VIL (10") Suppose that a machine produces a nondefective item with probability 0.8.

w0 5| What is the smallest number of items that have to be produced in order for the

probability to be at least 0.9 that the proportion of nondefective in this batch of items will be between

EX1=np =08
pLx)=npuep)= e

76% and 84%?7 (Please use the central limit theorem to give the estlmanon)
St X~ B (00:P) s
XAUN (081,061
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24 /A VIIL (10") Suppose that that X . X, are a random sample from population X
. for which the p.d.f. is
92 8

—8 5, forx >0,

f(x:0)=

0, otherwise,

where parameter @ > 0 is unknown and that x1, X2, , ..., X are observed values of X1, X3, .., Xn.
(1) Determine the moment estimators of g.

(2) Determine the maximum likelihood estimator of €. +w—ﬁ— ﬁ e
Py - : m e - A
shatincu) E(X)7 [*73ung) dx = Jo e < odx = e* s
_'::. ﬁ__ 11 a Z%-b : J@

\:

(%) L(G): ]L(xue) )(M(‘»‘B) T fﬂmﬁ / /} R &= ﬁ ,.é"?

2 6 [ ¥
T %3 -e’%f /
/ad) A
[nLi®)= ﬁ _.xff ) )__, > (2/n6 —%/nxi,‘%,)
d‘&]}_le) _’g 2. 1_.!—;:’}.5_0
o0 "'{’;{b-‘_;\ii} j
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B9 | / O 1 IX.(10") Suppose that lifetime, in hours, of an electric component have a normal
distribution. Test the hypothesis that the average lifetime of an electric component
is 23.8 hours if the lifetimes of a random sample of 7 components are 26.7, 22.024.1,21.0,27.2, 250

and 23.4 hours. Use a 0.05 level of significance to confirm that the distribution of the lifetime is
normal. v
solptins X =ZkZ

= (%) =5 27

Ly U=Uo=238 Mz UF*Ao 10

7-"—- X%v 5 (n-i}' Z0.4610

Ts by (n-fl) or T2 Ca(n1) =Thos(4)
,_ = 2487

T(‘L% (n—f)
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