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— ~ Multiple choice questions (2% / question) Lo ob WU ERRfAF

1. We already know that 10% of men and 5% women are color blindness. Now we
pick a person randomly from an equal number of men and women in the
crowd.iWhat is the probability that this person is female also color blindness?

(A) 3 '
(B) 2
i
©) 3
(D) =

2. In a poker game, what is the probability that a five-card hand will contain a
triple?

(A) (""
® LR

“ 4
© SR

o & (*z); 20

3. Alot of N items contain M defectives, and n are selected randomly. What is the

probability that n items contain m defectives are selected without
replacement?

(a) 2R
® %

(c) B
() Hx

6&)

4. Follow the Question 3, what is the probability that n items contain m
defectives are selected with replacement?

@ ® (-9 m=01,-m)
® )" m=01-n)

© c(1-5Y" m=01,m

® ()T m=01m)
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5. A pair of dice is tossed 5 times. What is probability of observing at most a
total of 5 in any of the five tosses?

(A) [1- (&) 11— ()"
®) 1-(3)

© -@EI

®) &

6. P(A)=0.8, P(B)=0.6, P(B|A)=0.5, which statement is right?
(A) P(ANB)=0.4
(B) P(AUB)=0.8
(C) A and B are independent
(D) A and B are mutually exclusive

7. A and B run the same experiment independently. The probability of getting a
successful experiment was 0.6 and 0.8. What is the probability that one of
them was successful?

(A) 0.4

(B) 0.42
(C) 0.44
(D) 0.48

8. Let X and Y be two independent random variables. Suppose that E[X]=1,
E[Y]=2, Var[X]=3, and Var[Y]=4. find pyyyx—y
(A) 7
(B) '-11
© 3
D) -3

9. The weekly demand for a certain drink, in thousands of liters, at a chanin of
convenience stores is a continuous random variable g(X)=X2+X-2, where X

‘has the density function. Find the expected value of the weekly demand for
the drink. '

_{2(x—-1) 1<x<2
)= {0 , elsewhere
(A)

(B)
©
(D)

wioa wnlakln
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10. The joint p.d.f of the random variable X,Y be

1l.

12,

13.

= f1oxy® , 0<x<y<1 P(Y> 0.5]X= 0.25
fx) { 0 . elsewhers °ond PC¥>05| )
(A)

(B)
©)
(D)

Wil sd]wnix

Which function is p.d.f
—bx-1) ,0sx<1

(A) fi(x)={(xz— 1) ,1<2x<2
0 ,slsewhere
3 ,05xs§

(B) fA(x)=4—1 sSxS1

0 ,elsewhere
¥

€
€) fi(x)= {ozu Dsxs1

2- Josxs-
@) fH=1a-2 ,;szs1

0 .elsewhere
Let X and Y'l:ave the jpdf f given by

fx,y) = ce 3 ,—0<xy< oo, find c, fx,fy.

(A) c——.f ";’ -3=/8 fy-— e 8 _pexy<w
(B) -_lfx 1’5
(C) e== fx-—c ”‘”’,fy=h—ﬁ-e"’”’° —00 « X, ¥ < 00
(D) == fx——e""" fy——e""fﬂ ~W L x,yL O

g 3=/ fy—ﬁc""” -0 < X,y <0

|
LEEAERAE
n

An urn contains 3 black balls, 2 white balls, and 3 red balls, and 2 balls are

chosen without replacement. Let x = the number of black balls and y = the
number of white balls. The joint distribution of the numbers of black and

] |
white balls in the sample is m(%i'g, 0€x <2, find P(1€x+y <2

(A)
(B)
©
(D)

[ty 1l
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14. Let X ~Exp(A), and Y ~ Exp(A) be independent. Let Z=x+y, find the fz(z)
(A) Ae7®
(B) Adze™®
(C) Aze™
(D) z™

15.Let %, and %, are two independent random variables, the variances of X,
and x; are o =7 and o =k Given that the variance of y =5x%;—2x; is
21. Find k=7
(A) 5
(B) 6
) 7
(D) 8

16. A box has 3 balls labeled 1,2 and 3 and two balls are drawn without
replacement. Let x=the number on the first ball and y=the number on the
second ball. Compute E[X+Y] and E[XY]

(A) EX+Y]=2, E[m--
(B) E[X+Y]=3,E[
(C) E[X+Y]=4,E[XY]=%
(D) B[X+Y]=6,E[x¥]=3

17. Suppose that a measurement has mean p and variance 03=25. Let X be the
average of n such independent measurements. How large should » be so that
- P(IX — pl < 1) = 957
(A) 95
(B) 96
) 97
(D) 98

18. Suppose that the error in the reaction temperature, in °C, for a controlled
laboratory experiment is a continuous random variable X having the
probability density function.

)

F(x) = {? “1<x<2 pind P(0<X< 1)
0, elsewhere

A)

(B)
©)
(D)

Winoilrin -
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19. The random variables X and Y have joint density function
f(zx) =12xy(1 -x}) O0<x,y<1 and equal to zero otherwise. Find E{x],
Var(y)
(A) E[x]=3, Var(y)=

(B) Efx]=; Var(y)=2
(C) E[x]=3, Var(y)=
(D) E[x]=3 Var(y)=

Ble=8l~

20. The joint density function f(xy)=Z(x*+x),0<x<10<y<1, which
description is not correct?
(A) The marginal density of X is f£.(x) =% (xz+§)

(B) The marginal density of Y is £,0) =3 G+
(C) Px>y)==
(D) Pr>x)==

21. Poisson distribution x with A parameter, find the E[X] and Var[X]
(A) E[X]=¢6* Var[X]=e?
(B) E[X]=e™*, Var[X]=e™?
(C) E[X]=A, Var[X]= -A
(D) E[X]=A, Var[X]= A

—(2x+3y)
22. The joint density function f(xy)= {k' *>0,y>0

0 alsewhere
findkand P0< X< 1,0<Y <2}
(A)k=6, P[0 <X <1,0<Y<2}=(1-e")(1-¢%)
B)k=5 Pl0<X<1,0<Y<2}=(1—-e?)(1-¢75)
(C)k=3 P0<X<1,0<¥<2)=(1-eH(1-e3)
D k=2 PH{0<X<1,0<Y<2=(1=eH(1~-e"%)

23. The random variable K has a normal distribution in a particular interval
[0,5] * Find the probability of f(x)=4x*+4Kx+ K +2 =0 with roots «
(A)3/5
(B) 2/5
(C) 1/5
(D) 3/4
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0, x<0

24, The function F(x)= {Ax’, 0< x<«< 1, find A and P(0.35x<0.7)

25.

26.

27.

28,

29,

1, x=21
(A) A=1/4, P(0.3 £x<0.7)=0.1
(B) A=1/3, P(0.3x%0.7)=0.2
(C) A=1/2, P(0.35x<0.7)=0.3
(D) A=1, P(0.3€x<0.7)=0.4

Suppose that E[X]=2, E[Y]=1, E[Z]=3, Var[X]=4, Var[Y]=1, Var[Z]=5,
Cov(X,Y)=-2, Cov(X,Z)=0, Cov(Y,Z)=2. Let U=3X-2Y+Z, V=X+Y-2Z. find
E[U], Var[U] and Cov(U,V) -

(A) E[U]=2, Var[U]=61 and Cov(U,V)=9

(B) E[U]=7, Var[U]=15 and Cov(U,V)=17

(C) E[U]=2, Var[U]=15 and Cov(U,V)=-1

(D) E[U]=7, Var[U]=61 and Cov(U,V)=2

Suppose A=ATA. which statement is true?
(A) A is idempotent,
(B) A - L is idempotent,
(C) all eigenvalues of A are 1,
(D) A*= L, for some k € N.

Which statement is false?
(A) Similar matrices have the same eigenvalues and eigenvectors.

(B) If 4 and C are n x n matrices and C is invertible and v is an eigenvector of 4, then C'v is an
eigenvector of C1AC.

(C) Any two n x n diagonal matrices are possible similar.

(D) Two similar n x n matrices represent the same linear transformation of R into itself relative to
two suitably chosen bases of R®

Identify which of the following statements is true:
(A) Similar matrices always have the same eigenvectors;
(B) Similar matrices always have the same eigenvalues;
(C) Linear operators on infinite-dimensional vector space has n distinct eigenvalues.
(D) Above items are all true,

Find the rank of the matrix

1 2 -1 3 1
01 -3 2 3
2 31 4 -1
-1 2 2 2 -5
31 <1 2 4

(A)1

®B)2

©3

(D)4
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30. Find the rank of the matrix

1 1
;4]
' 111
A 1

(B) 2
©) 3

D) 4

= * Calculation and Proof Questions /] ¢ % : #Eﬂﬂﬂﬂﬁi_&ﬂs#

i 2 -
1. (10%)A= L:‘l 0 1 ], P(A)=3A°+ 2A3 + J, please calculate the eigenvalues of P(A).
-4 5

2. (15%)A=

2 1 —6] Please calculate the following items.
-1 -2 0

(1) Eigenvatues of A (5%)

(2) Eigenvectors of A (5%)

(3) Eigenvalues of A2 (5%)

3 aswlea=[1 =2 “Yc-[t

(a) Please prove that A, B, and C are similar, that is, they belong to the same family which can be
characterized by a Jordan form. (10%) '
(b) Derive their common Jordan form (an upper triangular matrix). (5%)
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