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A fair die is labelled with one face showing a 1, two faces showing a 2, and three faces
toss, X, =

E(X,

showing a 3. The die is tossed twice, and X, = the number on the top of the die on the first
the number on the top of the die on the second toss
JY =X+ X
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(G E B TR )
X4 P(X1)
1 1/6
2 2/6
3 3/6
E(xl)=1x1+2x3+3 E=%=2 33
P(X1.,X;)
X1\ X, 1 2 3
1 1/36 2/36 3/36
2 2/36 4136 6/36
3 3/36 6/36 9/36
X, X, Y=X,+X, P(Y) Y P(Y)
1 1 2 1/36 2 1/36
1 2 3 2/36 3 4/36
1 3 4 3/36 4 10/36
2 1 3 2/36 5 12/36
2 2 4 4/36 6 9/36
2 3 5 6/36
3 1 4 3/36
3 2 5 6/36
3 3 6 9/36
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FielkL N (120, 25)
Z BTN E 2 (A)8 5 (B)36 5 (C)60 5 (D)96 : (E)256 -
260 oS I 2 (A)0.1 5 (B)0.3 5 (C)0.5 5 (D)0.7 5 (E)0.9 -



Z Pz BB F 4

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
1.0 0.8413 0.8438 0.8461 0.8485 0.8508| 0.8531 0.8554  0.8577 0.8599  0.8621
11 0.8643 0.8665 0.8686 0.8708 0.8729| 0.8749 0.8770 0.8790 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
13 0.9032 0.9049 0.9066  0.9082 0.9099| 0.9115 0.9131 0.9147 09162 0.9177
14 09192 09207 0.9222 0.9236 0.9251| 0.9265 0.9279 0.9292 0.9306 0.9319

(] 3 (B)~4 (A)
E(Xa+Xg+Xc)=E(X,)+E(Xg)+E(Xc)=100+80+120 =300

var(X, + Xg + X¢ )=var(X,)+var(Xg)+var(Xc )=20° +16° + 25" =1281

Oy axgex. =Var(X, + Xg + X ) =+/1281=35.8

¥ =X+ X+ X SRR ¢ gy =300 - o =358

260-300

P(Y£260)=P(2< =—1.117]=0.1313 (gﬁh)

T ]Jﬁff’_[pi 56y -
We are to construct a 95% confidence interval for the difference between the mean lifetimes
of two kinds of light bulbs, given that a random sample of 40 light bulbs of the first kind
lasted on the average 418 hours of continuous use and 50 light bulbs of the second kind

lasted on the average 402 hours of continuous use. The population standard deviations are
knowntobe o, =26 and o, =22.

5. {ﬁJ\”Fk R e BT IIFHE 2 (A6 5 (B)7 5 (C)8 5 (D)9 : (E)10 -
6. :JFE}H e 1 — 1, FIUIFJ@EﬁFEIJR’/ °
[##]5 (E)~6 {5.90< s —u, <26.10}

Y=X,-X, gjﬁg@g?;ﬁuq[ MR T [F’ 2SR o

n =40, X, =418, o0,=26, n,=50, X,=402, o,=22

or o5 _ [26° 22°

=X —X, =418-402 =16, oy = = —— =5.1556
Hy =% =% Y \/”1 n, 40 50

= Y ~N(16,5.156)
£=17, 4,0y =1.96x5.1556 =10.10

Cl ={16-10.1< s, — 1, <16+10.1} = {5.90 < 4, — 41, < 26.10}

7. Let Y, and Y, aretwo independent unbiased estimators of &. The variance of Y, is the

twice of the variance of Y,. You are to find constants ¢, and c,, sothat cY, +c,Y, isan

unbiased estimator with smallest possible variance for such a linear combination.. Which
number in the following list is closest to the value of ¢, ? (¢, f@fﬁi}%{ﬂ ﬁ]ﬁﬁ?ﬁ )
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1. w1~ 2. 53
(A)Z , (B)g ’ (C)E ’ (D)§ , (E)Z

(] 7 (B)
SIIE(Y)=E(Y,)=0 0 ¥V (Y)=0" > JIIV(Y,)=20" -

Z=cY,+CY, T fﬂl?{ﬁil‘i}ﬁ@ EfF -
E(cY,+C,Y,)=0 = cE(Y,)+GE(Y,)=c0+c0=60 = c +c,=1

TV (eY, +6,Y,) =6 (30 )+ o® =2¢70” + (1-¢,) o fib ) -

diq[ZCfaz+(1_cl)202:|:O = 4C10-2_2(1_C1)O_2:O — C:L:%
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95/0'F ALV ﬁ*ﬁé’?ﬂ%ﬁf“‘ 1% > P S By T N IliE 2
(A)1,000 ; (B)1,200 ; (C)1,500 ; (D)2,000 ; (E)2,500

[i#] 8 (E)
22xp(1-p) 1.96°x(1) 0.9604
& - & T

0.9604

AR VZEE e=1% > Hln> =9,604
ﬁ ’EL N & 0 EH 001

T S F AT 79~ 10 ~ 11 = T -
F YR B b

nl a = 0.05 a = 0.025
n2 1 3 5 7 1 3 5 7
1 161.4476  215.7073  230.1619  236.7684 | 647.7890  864.1630  921.8479 9482169
3 10.1280 9.2766 9.0135 8.8867 17.4434 154392 14.8848 14.6244
5 6.6079 5.4095 5.0503 4.8759 10.0070 7.7636 7.1464 6.8531
7 5.5914 4.3468 39715 3.7870 8.0727 5.8898 5.2852 4.9949
9 5.1174 3.8625 3.4817 3.2927 7.2093 5.0781 4.4844 4.1970
999999 3.8415 2.6049 22141 2.0096 5.0239 3.1161 2.5665 22876

9. Zo-oosaros (FIIE B VA0~ /5 + =005 ~ R i) BET ¥ 2
(A)6 ; (B)7; (C)8; (D)9 (E)10 -

10. topmsars CFIPIE BV IR /5~ @ =0.025 ~ T ) S50 Tl H 2
(A)2; (B)3: (C)5; (D)10; (E)50 -

11 x ERFI[I% (7,3) 9 F 530« (R 1-or=95% » H1 (FH ]S :

(i) 9 (E)~ 10 (B)~ 11 {0.1698< X <14.6244}
Ia 0.05,df =5 =df xF 2=0.05,df =(5,0) — =5x2.2141=11.07

100250t 5 = o/ Far0.05.01 = 5) = =+/6.6079 = 2.57
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1 1
F o 0.005,01 =(7.3) =14.6244 Foo.075.af =(73) = F oo o = 58898 =0.1698

@=0.975,df =(7,

cl={F 5 SXSF o] = {0-1698< X <14.6244)

ﬁ%‘aﬁj‘ﬂ glicseudil FA; 12 ~ 13 pyff
A Koo Xy ERZAFPE > S8 aElfJﬁfJ‘EEi?Eﬁ' (nz5)- =i
Y1=(gxl+gxn)/n Y, =(5X, +3X,,+2X,)/10 ~ Y, =(8X, +2X,)/10
Y, =(3X, +3X, +4X,)/10 ~ Y, =(3X, +7X,)/10
12, NI H R p VIREPFEEFEL? (A)Y, 5 (B)Y, 3 (C)Ys 5 (D)Yy 5 (E)Ys ©
13. MliEE L p Y= FEEHEL? (A)Y 5 (B)Y, 5 (C)Y; 5 (D)Y,  (B)Ys -
(i1 12 (D)~ 13 (is‘féj'ﬁiﬁ?

Var(Y,)= %[(%)2 ol + (%)2 02} = %02

Val’(Yz):%[Szaz +3 07 +2202]=%02
Var(Y3)=%[8202+22 2]_%02
Var(Y4)=%[3202 +32 0 +4202]=%02
Var(Yt.,)=%[3za2 +7202]—%02

E

Y, FLEE S hEE [var(Y,)=min{var(Y,),var(Y,),var(Y,),var(Y,),var(Y, )}

12 [P FhFHED S limvar(Y,)>0 0 i=1..,5 ¢
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