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Obtained | Question 1:
score

Vacancy (Each blank 3 marks) 9 l A B ﬂ /) /7 }5)
pun) 178) M) =
(1) There are two events 4 and B. P(4)=0.1, P(4U B)=0.4. ol4 T [13)- 9 1) 1'5)
If 4 and B are mutually exclusive, P(B)= 03 : I'\8)=

If A and B are mutually independent, P(B)= );72 .

(2) Suppose the random variable X~U(a,b). E(X)=5, D(X)=3, a= 2z p= B .

(3) Let X, ,X,,,X,(n>2)beasample fromN (u,c?).

v_l1y 1 Sy 7y
X_n;XiLS n—1;(X" X) .

o Jn(X = p)/NS? ~ ’17n—| , (n-1S*/c*~ 2('1,4/ )
(4) LetX,,---, X be a sample from N (u,o *) . We cén calculate the sample mean 5

and sample°variance 0.25 are respectively. x# and o are unknown parameters
The confidence interval of x  with confidence level 95% is [_ L& g & 5 36 ].

The confidence interval of o> with confidence level 95% is [ 2" ] , 28 Sj ].
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Obtained | Question 2: (14 marks) = - SRNY

7<w| ‘2) i . "5
5 of the 8 guns have been calibrated, 3 have not been calibrated. The probability of a

shooter hitting a target with a calibrated gun is 0.8; The probability of the shooter hitting
target using an uncalibrated gun is 0.3. -

(a) Find the probability of the shooter not hitting target;
(b) Now take one of the 8 guns and shoot, the result is that the shooter hits the target.
o Find the probability that the gun used to shoot is a calibrated gun.
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Obtained | Question 3: (14 marks)
score Suppose that the probability density function of the continuous random variable X is

1 T
flx) = { e x€Og)

0, eIsewhere

Score

' T
Find: ) r‘,) J {ﬁ\ I -9 Z“Vu’-a"wc :)
(a)  The value of constant c; . - ﬂ’

V3 . - A _ o4
(b) P <_7[ ng); F(‘M OIVCb "7 T/Vu J;k) (ﬁvu‘ion j - et 45)
L 1 Al Y- o — -~ —
(c) E(X) ,7(55- xm)i (3 ) F(= g p
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SCore

Obtained | Question 4: (14 marks)

Suppose that the joint probability density of two random variables X and Y are given by

5.
¢y’ (2-x), 0<x<L0<y<x, 4/
f) :{ e ’ /
0, A elsewhere. O‘ Ap = ‘
Flnd. ) F ‘1'\’) :JO Jg n.a‘ 7) |
(a) The value of constant c; | e=3

(b) The marginal densities f, (x), f,(»);

(c) Whether the two random variables X and Y are independenf ﬁ
(Please give your rgason); 4 10 4 32y l-i) A6 [0}
- - — 1-h d\ = 7 * (
DEAD) hivi= [ o f aydy =" 51 oA el ) ! YNRIPRY) dfi“(y

Obtained
score
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Question 5: (14 marks) {’ W, /j) ‘/J:fxm) f (Y) /VOA /‘n deﬂen
Suppose X, X, --- X, is a sample from X, and the probab Lﬁymon 0

@xe”™, x>0

x;e — b b

J16) {O, x<0,

here 6> 0. Find: - Wew= LY
where 6> 0. Fin : .a) tﬁs):jofvfﬁ))‘jo

(a) The moment estimator of 9;

(b) The ma()\dmum likelihood estimator ofy Oy
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Obtained
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Question 6: (14 marks)LaL ) — % - %’7‘1‘ =9 0 = =

A

6o
The capacities (in ampere-hours) of 10 batteries were recorded as follows:

-

3 ;/00‘

6o"
AT - g2
S :_§77"< 5/dn 08

102,97, 101, 103, 101, 98, 99, 104, 103, 98

Under the assumption that the capacity is normal distributed as N(u, o).
Question: at level of significance 0.05,

(a) test H,:u =100 <> H, : u#100, (b)test H,:0° =2.5¢> H, :a_zzig.

The ¢ distribution table and the y* distribution table
1,(0.025) =2.2622 |¢,(0.05) =1.8331|,,(0.025) =2.2281,,(0.05) =1.8125
75(0.025) =19.023 | 75(0.05)=16.919| #:(0.975)=2.700 | x;(0.95)=3.325
70(0.025) =20.483 | 77(0.05) =18.307| #7,(0.975)=3.247 | ».(0.95)=3.940
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Appendix :
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