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PART I

A, Suppose that 4 and B wre two independent events for which P(A)=0.4,P(B)=0.25.Let A° be the complement
. P(A[B)= ()04 (b)025 (c)0.15 (d)0.35
2. P(ANB)=  (a)0.1 (1)O.15 ()0.25 (d)0.35
L. PAUB)= (@09 (5065 (c)0.S5 (d)0.3s
4 PUANB)= (206 (025 (&, 5 (d)0.4S

B. Let » and & betwopositiveintegre . 2> k21 and § = m .
. ogr o [t K(n— i)

n-1 k(n~k) n) kfn n+1fn k+1{n+l
5- = . — — P —
[k-—l] (&) n [k (®) ri.‘:) (]ﬁ.-ri(k] ( )n+1[k+l]

6. Z(:)" @0 (b)2n (c)n (d)2*

kw0

7. Z(-l)*[) (n).ﬂ B)2n  (¢)n® (d)2°
8. Z"‘[J“ (2" ®)nr2"" ©n-2° @Hn+H-2°

C. Let X bea Poisson random varieble with parameter 2, 45> 0. Thatis P{X = x}= %n"‘ XxmQL2.

!
Frcrr T O ®F @k @
10.1f 1 =130, whatvaluzof & maximizes P{X=£k}7 (8)30 (0)3! (c)6 (d)5
11.If kw4, whatvalueof 1 meximizes P{X =4}? ()2 (b})4 (c)6 (d)16
12.If A=l,thevalueof P{X >0} is (s)e? (b)e” ()l-e' (@)1

9.1 & isa positive integral,

13.1f O<d<t, E(XV= (8) ® ()1 ()e (d)——e”

1-4
D. The probability densily function of random variable X' is
(-1
4

J(x)=c-exp[- ), ¥x € (~0,m).

14. The value of ¢ is (a) {b)TZ- (c )7- (d)T
T
15. Var{X]= (a2}l (b)2 R)S Adre )
r Jr

. 16 - —_ — d—
lIf{x}dx (")7? (b) E.u}: @)=

| 2., 1 V2
17. E(JA-1|}m= b - “ {d
(X-1p= (&= ?-);Q.“’ﬁ: O
E. Suppose X isarandom variable with an mponmtini(l)dishibutinn, A > 0. The density function{s f(x)=4¢ “,120.
18I 150, PIX>1}= (a)e? (b)de ¥ (c)i-e¥ (d)i-Ae*
19.1f 5,1>0, P X>s+t|X>01= (8)e¥ (byl-e* (c)e™® (@)l-e™

20. Apply r(n',,j:"'f'dr.md I'(n+=nt toevaluste E[X*], n=123,-. E[X"]=
b

@A) HreN ©F OF .

J3

21. The variance of X, Far(X)= {a}— (b)i'; (c)-:—._. RN
22.If A= lthnkewnmafx 2 {n)l b2 ()3 (d)4

s e o s -Fd  a
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24xy,x20,y20,0Sx+ v g1
P Let X and ¥ berandom variebles with joint density function f(x,) -{ s €502 d

") 0 otherwise
23. PLX -:.;-.r.:’i}= (n)-} (b}% (c)% (d)-'z-
24, mr:-%}- ™5 tb}-g- (c}—,f; (d)%
5. P <3 Y<d)= @5 o1 ©F O ;

FART 11

G. and Y are two rardiom variables and F is denoted a3 the CDF of corresponding random varisble(s).

26. If  E{XY)=E(X)E(Y) and Var(X)=Var(Y), which of the following is TRUE?
a) Cormr (X, Y)=1.
b) X apdY are independent.
¢) Cov(2X,3Y+2)=0.
d) Fx,y(ab)y<Fx(e)Fy(b).
27 1F Var(X)=1, Var(Y)=4 and Cor(X,¥)=.5, find Cov(2X+3Y+4, 3X+6)=7

a) 9 | 1

b & SRR S SU G A RS SN Y.

& '8 . L M r *',fif-: L

4 21 . .
28. If the jpdf (joint probability dengity mrf w.on) fx,y)y=4xy, with the support 0<x<1, and O<y<|, which of the following is
TRUE? R S
) E(X)=1/2
by  V(X)y=1/9

¢) EX[Y=y)yy/Z
d)  V(X|Y=y)=1/18

H. If X1,...,.Xn are independently and identically with uniform [0,1] distribuied

20 Let Y=X1+...+Xn, which of the following i TRUE?
s) Y iz uniform (O.n) distributed.
b) Y is spproximately N{n/2, n/12) distributed as n large.
) Y is Gamma(2n,.S) distributed.
4  None of the above.
30. Let Xg) be the second smallest (X1, ...X11), which of the followinjg s TRUE?
) E(Xp)>i2 '
B V()<1/12
¢} X is Gamma distributed.

d) (s} (b} (c) are all true.
31. (Continue) Let M and N denote the median and mean of (X1, ..., X11) respectively, which of the following is TRUE?

5  E(M)<EMN) S
b)  VEM<VN) - o
) (a)and (b)ere bothifrye. i T W fo, 0o

d) None of the above,

ot SR LS %% &




n
1
R ———— v o W i Rl e el ol i, S, . .
-— -— AR Ry e ek i L Sl W § o e ] S o Bk P bt e Y i o = g e L Bt s £ T R 5 e

B 33t R+ -!:Q-‘F-)Ili-.l:iﬁ-‘iﬂ i#ﬁﬂﬂ

A (A B BT R A B :

# B MR a g4i#4i'
. @ OFTRM A

1. X1 and X2 are two random variables with the bivariste normal joint density funclion

2
f{x%,x,)= I p{-— :)[( ] [ ] _zpﬁ:_ﬂdfﬁ'ﬂ:l]}

Zm:r,a', 1- 9,0,

32. Which of the following is FALSE?
a) Theexpecied valuc of X, isy,.

b) Thevarianceof X, Is (u," -4, —#,)

¢)  Thecorrelation between X, and X, isp.
d) None of the abwu

13. Which of the following is TRUE?
a) E(X. |A; =)= u,.
b)  E(XX,)= s, +2p0,0,
c)y Var(X \X,=0)=al(i-2"Y

& EX}|X,=ty=al(l-p)+ i,
34, Which of the following is FALSE? x
8) fx.w. {x, I-::)"ftxnxa};f.r,(-rt}' |

b) X, | X, =t isnormal distributed.

©) S(x)= [ f.xMx,.

d) None of the above.
35. What is conditional probability densiity functionof X, | X, =7
8) 2 (BT RT m ),
T, h’ﬂ p') ﬂp Q- P}[[ ] ? 0,0y
F
- b - [o )it~ 44)
b) ol exp (-] [ﬂﬁﬁiﬂ; ],.
J‘Jlﬂl—p’) W{ 201~ oY) Dy

X = h - ploy o Xt = 1;) ]}

|
c) .
5'123{1_#1} expls 23(1 P [ .y

d) None of the sbove,
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J.Let M,(1) denote the moment generating-fanction of random variable X.
36 If M, (r)=2"(0.3e'+.2)", then which ofthe following is FALSE?
8) E(X)=
B) V(X)=2.4
¢) E(X')=38.4
d) P(X >0)=(0.6)"

37. Which of the following is FALSE?

a) If Yoa+bX, then M, (r) = e M , (bt).
b) If X and Y are independent, then M, (1) = M , () + M, (8).

I M, (N=e*"", thenP(X =0)me™,
d} None of the shove,

38. If M, (1) =e*™"), Find the probability P({ X ~1.5|<1.5) =7

8) 0.19146
b) 0.34134
c) 0.53280
d) 0.68268 :
3
K. The number of people who enter the post office on 2 given day is & Poisson random variable with parameter 4 . Among

which, it is known that each person who entters the post office is a male with probability » and 2 female with
probabilityl - p. Let X and Y denote, mpmiv:ly, the namber of males and females that cater the post office in one day.

39. Whnt is the joint probability mass functionol'sc nd Y? P(J{ wiV= j) =7
: al"", .
{‘+j}|!-t ' (R R

b) P(X =i,Y = f) -[":j.}p'u_p}i

LYo Y m et L‘-(l - P)]M
¢) P =mi¥ = j)me G+ )
v a4 A i"'f'pf Y,
d) X =iY=))= e Ge [ i (- p)

40. If A =100 and p = 0.6, what in the probability that the number people who enter the post oflice will equal 10 or larger than
1207

a) 0.47725
b) 0.95450

c) 0.02275
d) 0.04450

2) P(X =iY = j)me

ALY 3 ¥E &
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L. Let X be the number of items produced m afixttory A during a week is a random variable with mean 63 and variance 10, Y
be the number of Items produced ina fac. B during s woek is 2 random variable with mean 63 and varisnce 15, and
Cov(X, Y)=-5.

41. Compute an upper bound on the probability of P(| X-Y I>13).

a) 0.0667
b) 0.0765
c)0.1334
d) None of the above,

42. Compute an upper bound on the probability of P(X - ¥ < -13)

a) 0.0625
b) 0.0664

¢)0.1328
d) None of the above.

M.If X, i=l-n areiid N(u,o") distributed

F |
43, What is the distribution of 2::2' (X, ,u)
o’

) z'(2m)

b) x'(n-1)

.c) Gamma(n/2,i/4n) ;
d) None of the above,.

4 L]
[ i'; -

IR WS A5 o}
44. Lot X = (X, +---+X,)/ n, what'is the ghpeged vilueof $‘=§-'( ;"- 5,

) no’

by (n-1t)o’

& {n—l)u%
d) m:r%_l

45. Which of the fotlowing is FALSE?

2) Cov( X ,8 )~0.

b) The statistics X and S~ are not independent.

¢) The statistics X is normal distributed.

d) The statistics $° is approximately normal distributed as n Inrge,
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46. Which of the following is FALSE?

2) E(E(XIY)=E(X)

b) Var(Xy=+VarE(XY)]- E[Var(X|Y)]
¢) ElVar(X |¥)} = E(X*)— E[E(X YY)
d) VarlE(X |¥)} = ELE(X | ¥)']-[EQX)]

47. If X and Y are independent standard normal random variables, which of the following is also independent?

) X+Y and X-2Y
b) 2X+Y and X-2Y
c) X+Y and 2X-Y
d) X+Y and e*

48. For random variables X and Y with :pnélnﬁi:;n coefficient o(X,Y). Which of the following is FALSE?
) —1sp(X.Y)s1. |
X Y
b) If Vnr(-—-— -——;) w0 _then o{X.Y)=1.
y
c) p(X,Y)=0,ifand onlyif, X and ¥ are independent. e
d) With probability I, o(X,Y)=-1, ifandonlyif Y =aX+b fnvnumacunatant a,ha <0

49. For random variabies X and Y with correlation coefficient o(X,T). Which of the following is FALSE?
a) Var(3X +«2Y+3)20.

) Vnr[-{- + 1—) 0.
o, O,
X Y

c) Var{—-—)20.
o, O,

x

50. Let X and Y are two independent random variables. Which of the following is FALSE?

a) IF X-Y and X+Y are uncorrelated then ¥ar(X)=Var(Y).
b) If Var(X)w= Var(Y)then X-Y and X+Y sre uncorrelated.
) Cov( X, XY) = Var(X)E(Y).

d) None of the above.
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