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| be the moment generating function of a random varisble X, which is

1. Lot AI{1) = Elet
defived in a neighborbood of 0. Define T(4) = InM{#). Let M () and TU() be the nth

derivatives of M{t) and W{t) tespectively. Which of the following statements is/are trace?
(A) The nth moment E[X*] of X is MW (1) §
(B) The nth moment £LX7] of X is LAM™(#)] _ .
(C) The variance of X is U@ ()] _.
(D) The variance of X is $9®)(#)] Lo
(E) None of the ahove.

2. Consider two random variables X and Y with a joint probability desity function

oy Ne= et i >0, y >0
y) {, othorwise,

where A > 0. Which of the following statements is/are true?

(A) The moment gencrating function A x(t) = Ele™] of X is —f“—f

(B) The moment generating function My (¢) of ¥ is s

(C) The joint moment generating function My y(s.1) = Efe* ™ of X and ¥ is m
(D) The joint moment gencrating function Myy (s,1) of X and Y is 7\‘—7)::3‘7

(I} The joint moment E[X"Y™] of X and Y is (nhn!)/An+m.

3. Consider a scquence {X,}22, of statistically independent and identically distribused

random variables with common mean u and variance o°. Lot

be the sample mean for each n = 1,2, ... Which of the following statements is/are true?
(A} The expectation £ {Xn} of the sample mean X, is /.
(B) The vatiance Var(N,, ) of X, is ¢%/n2.

(C) Fix an ¢ > 0. For any § > 0, the probability of the event (4 —e < X, < 5+ €) can

be lower bounded by 1 — § with a sufficiently large 7.

(DD} The event (Lm0 N, = 0) occurs with probability one.
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(E) The event (0 X, = 1) ocours with probahility one.
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4. Let Z be a standard normal distribution with a cumulative distribution function ®(z) =
P(Z < z). Let & be a number in the interval {0, 1). Define 2, to be the real number such that
P(Z > z,) = a. Also let {X,,}52, be a sequence of statistically independent and identically
distributed random variables with common mean p and variance o°. Which of the following

statements is/are true?
(A) For any o € (0,1}, we have P(|Z] > z, 2) = (.
(B) For auy « € {0, 1), we have P({Z] > z,/0) = a/2.
(C) For a sufficiently large n, a good solution for the nnknow » safisfying
PXi+Xo++ X, >a) =«
with o € (0, 1) is 2o (ne + a+/n).
(D) For a sufficiently large n, a good solution for the unknow x satisfying
PXi+Xo+ -+ X, >2)=«
with o € (0, 1) 18 np + 2,0/
(E) For a sufficiently large n, a good approximation to the probability P{X; + Xo+-+-+

X, < a) for a real munber ¢ is @ ( ‘—’——”ﬁ) )

a\in

5. The joint probability density function of X and ¥is given by

ce™ifx =0yl <x
flx,y) = { ,  otherwise

where ¢ is a constant. Which of the following statements 1s/are frue?
{AY =

B) friglyly) =2x, ~x <y < x
©) E(¥IX = x) = 0.
(DY Var{Y1X = x) = 3x%

® EHx=x) =1
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6.Let XY and Z Decontinuous random variables with the fi}%@%ﬁw Jjoint probability ¢ ;e;mi:zf
function:
L L by g FE gl iy S g
, ifayvz>G
flayn ={*° el
0 ., otherwise

Which of the following statements is/are true?

(A) fz(z) = Wz 2> 0.

. oo 1
(B} £ =anm V>

{C) Xand ¥ are independent.
(D) X Y and Z are pairwise independent.
{E) &, Yand 7 independent.

7. Suppose that a group of 20 students have received 4 tickets of a special event, Suppose that 4
students will be selected by random to win the tickets. Suppose that apiong the 20 students, 15 are -
male and § are female. Hers it is assumed that the random selection is fair, What is fhe probability that
among the 4 selected students. 3 are male and 1 is female? (Choose the closest answer)

(A) 22%

{(By47%

{1y 63%

{13y 84%

{E)92%

8. Suppose that Q is a sample space and A and B are subsets of Q. Suppose that Pis a probability
function defined on F, which is a o-field on (. Which following equations ate correct?

(A P(D)=0

{(B)P{A) + P(AY) =1

OPAUB =PAI+PB)~-PANB)

(D)For A ¢ B, P(A) < P(B)

Eyo<Pay<t

9. 1et X and Y be two continnous random variables. Which of the following is TRUE.
(A) FIXY] = EIXIE[Y]

®B) frerx +y) = (0 + f1Y)

(C) var(X + V) = var(X) + var(¥) — 2E[X¥]
(D) E[X? +¥?] = E[X?] + E[YY]

{E) None of the above , E 3&:. @ ﬁ wi Rg
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10, Suppose X I8 ii’iﬁiiéﬁ“ﬁ%ﬁf distributed over [0,4] and ¥V i uniformly é%%%ﬁ?iﬁ”fi‘é over i%} 13
Assume ¥ and ¥ are independent. POmax(X.Y) > 2} is %“:{;mﬁ to?

A0

By 14

€12

{Dy34

#1

(1 i |
i1 Let Ami ] i},&sﬁ;iﬁ%} of the Tollowing descriptions are true?
wef

(A)A4 1s investible.

(B) 4 is diagonalizable with real-valued eigenvalues.
{3 4 15 normal.

{D)4 is Hermitian.

(E) 4 is unitary.

12. Which of the following properties of the “determinant™ of an » x » matrix are incorrect?
{AYWe can use “cofactor expansion” to caleulate the deterntinant along any tow or coltunn.
{B) For an invertible matrix, its determinant cannot be 0.

{(CyFor two n x » matrices: 4 and B, det{4B) = de{ Aydet(B).

(D)If we apply elementary row operations to calculate a matiin’s determinant, # requires less
nyultiplications than using cofactor expansion.

(E) For an upper triangular matrix, its determinant is the product of the diagonal elements.

13. Which of the following properties on subspace are correct?
{A)Every subspace contains infinite number of vectors.
(R) {0} is a subspace of any vector space,
(C) The basis of a subspace can be extended to a basis of the vector space that contains this
subspace.
{1y The dimension of a subspace is less than the vector space that contains this subspace.
(E) The interception of any two subspaces contains at least one vector.

14. For a linear transformation T; 2 —&° defined by T(x, y,2) = (3x +2y,~2x + 33,523, a&i;;séz of
the following statements are comrect?
{A) The basis of the kernel (mull space) of T is {0}.
{B) T 1z one fo ope.
{7 is onto.

(DHT is invertible. ,f , %T @ 75 ;1& %

(E3T Is disgonalizable.
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15 ForaSxSmamixi 4{f)=1 4 3 1 3 4|, which value of ¢ will make det(4)=0?
-1 3 2 G 6
2 1 ~lscess | 2
(A) ~n
By -m'2
©) 0
(D) w2
(E) =

16. What are the corresponding eigen vectors for the matrix A having the following form.

i -2 8
g 0 -1
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17. Following the previous guestion, ev aiu&tf: A3,

148 Oy
{A} (@ 1 {3)3
g 0 1

/1 0 0
{B) (i? -1 0 )
0 ¢ -1/
12 8¢
{Ch ({} -3 { ),
g 6 -1

T o
b
b DN
o m

W

) (

1 -2 0
£ ({} -1 8 ),
g 0 -1
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18. For a rectangle matrix M = (g i,; E‘i) how to find the corresponding singular value? j |
4 11 14

(A} By finding the eigen-valuesof M = {8 7 '—-»2),
0 0 0.

(B) By finding the eigen-values of MM = M?

(C) By finding the eigen-values of ilm; Mt

M
(D} By finding the eigen-values of ~—

1M]

(E) By finding the eigen-values of MM t
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18. Following the provious question, find the largest singular value of the matrix M
{A) 600

{B)360

(C) 10v6

(D) 6410

(E) 3v6

20. Which of the following number § can make the matrix B being positive definite,

g1 1
B = (1 g 1)
118

(A) -1
(B0
©1
(D) 2

(B)i




