3/5/22, 11:42 AM Brainware University

NW,
)
LN 2
S

VER®

BRAINWARE UNIVERSITY
ODD Semester Examinations 2021- 22

Programme - Master of Science in Mathematics - 2020 [M.Sc.(MATH)]
Course Name - Measure and Probability Theory
Course Code - MSCME302

(Semester IIl)

Time allotted : 1 Hour 15 Minutes Full Marks : 60
(Multiple choise type question) 60x1=60

Choose the correct alternative from the following

() Ifthe events {E,} are independent, then

a D P(E,)=1 B 2. P(E,)=w

n
C) Z P(Err) 0 D) Other
n
(1) Borel-Cantelli lemma is about
A) Sums of events B) Sequences of events
C) Independence of events D) Other

() If x, has mean t,_” and standard deviation &, then x, —E converges to
A 0if g, >0 B) 1if ¢, —» 0
C) 0 D) 1

(V) X, >X and ¥, > 7Y in L then in Z*
ANX,+Y, > X+Y B) X, —¥, ~»X=F
C) All the above D) Other

(V) Let f(x) is integrable on X. Then F(E) = [f(x)d L is
E
A) continuous but not absolutely continuous B) absolutely continuous

C) bounded but not continuous D) None of these

(VI) The sum of independent variables with binomial distributions
A) may not be a binomial distribution B) must be a binomial distribution

C) never a binomial distribution D) None of these

(VIl) A card is drawn at random from a well-shuffled pack of cards. The probability that it is heart or queen is:
A) 4/13 B) 1/13
C) 5/13 D) 7/13

(VIll) Let f(x) be integrable on X. Then F(E) = I f(x)dp 1s defined for
E

A) finite subset of X only B) all subset of X
C) measurable subset E of X D) None of these

(IX) If a is a constant, then

A [ af (x)du < aJ. flx)du B) Iaf (x)du = a.[ Flx)du
o | af(x)du=af flx)dy o) [ (W)du=a| | fx)u

X) If X, = X and X, are uniformly integrable, then X is

.
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A) always integrable B) never uniformly integrable

C) may not be integrable D) Other

(XI) Let & be a irrational number then &, 28,36.... 1s
A) Uniformly distributed modulo 1 B) Uniformly distributed module 0
C) Not uniformly distributed D) Other

(XIl) The distribution function of the Normal distribution given by the formula:

1 [.'-l'—.'l_'}: 1 [-'-_{}
A) [—e 7 du B) [—ﬁe " du
¥VOT Iv2o'xw

1 IR
D) [—e =l
Y 2+or
(i) A sequence of random variables {x, } converges in probability to a random variable x.

Then lim pux” —x|> lz’?,] equals to

n—x

A) 0 B) 1/2
01 D) Other
(XIV) A measure is said to be complete if every subset of a measurable set of .......... is also measurable.
A) finite measure B) infinite measure
C) zero measure D) None of these

(XV) The sum of independent variables with Poisson distributions c{, ¢, is Poisson and has parameter .....
Act.co B) (c1 .+ ¢2)?
C)citcy D) None of these

(XVI) Let u is defined on an algebra of sets. Then p is countably additive if for any finite (or countably infinite) system of (disjoint) sets X,

we have

o HEX, )= 2n(x,) B) (XX, )= > u(x,)
C) ll(ZXn)EZH(Xn) D) Other

(Vi) liminf E,

A) limsup E, B) limsup Eo-

) (limsup E,)° D) (limsup E,,)*
(xvi) Let y..k=1,2,.. be independent random variables with same distribution function and

2 1 n
same finitemeanm . Let x, =—>" v; . Then
=

A) X, — m in mean B) x, —> m in probability

v; have finite standard
- D) None of these
deviation

(XIX) If X, > X and X, -7 in probability then

C)X+#Ya.e D) None of these

(XX) Let i,ff”(f) has K-L representation (a” G,) andy, () > w(t), ¥t . Then i,{f(f)
A) Must have K-L representation B) May have K-L representation
C) Never have K-L representation D) Other

(XXI) ~ A sequence of random variables {X ”} is convergent a. e. to 0 if forevery £ >0
A P{X,|< £.i0f=0 B) P{X,|> £10)=0
0 P{x,|<é&,io}=1 D) Other

(XXII) Which of the following statement is true?

A) Poisson distribution is a limiting case of binomial . o ] o
distributi B) Binomial distribution is a limiting case of Poisson distribution
istribution
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C) Binomial distribution is a limiting case of singular

distribution D) Singular distribution is a limiting case of binomial distribution

(XxIll) A sequence of random variables {X, } is convergent a. e.to X implies

A) lim P{X, — X|>1/2§=0 B) limPYX, - X|<1/2}=0
0) lim P{X, — X|>1/2{=0 D) lim P{X,, — X|<1/2f=0
(XXIV) The mean of the real-valued function &(x) of the randonnarlable X is
A [ alx)du B) x,[ alx)du
: 5
C) [ -’fﬂ'(-‘?)dﬂ D) Other
X

(XXV) g, = g implies I fdu, — I fdu for every

A) Bounded, continuous real functions B) Bounded real functions

C) Continuous real functions D) Other

(xxVl) The characteristic function of the normal distributionis
A) e—r- 12 B) e—f-'cr" {2

¥ g

C) E_“:.:‘T: D) e—ﬂ".._

(xxvil) The upper limit, limsup E, of a sequence {E,} of sets is the set

of points which belong to E,, for ......... n.
A) infinitely many B) finitely many
C) all D) all but finitely many

(Xxvii) If x,,x,.....x, are independent random variables with standard deviations &,.0,.....0,

respectively. Then the standard deviation ¢ of theirsum x, +x, +...+x satisfies the formula
2 2 2 oo
o°' =0, +t0, +..+0, ifnis
A) an odd B) any positive integer

C) an even D) a prime

(XXIX) If f(x)=0 and [f(x)d,u =0. Then

f el

A flx)=0inE B) f(x)=0a.e.inE
¢) flx)>0inE D) f(x)>0a.e. inE

(XXX) X, — 0 in probability

A if E ﬁ %0 B) ifand only if E ﬁ -0
1+ X 1+| X

.Fi'l .Fi'l

_ X
C) onlyif E[l—!——j?']_} 0 D) Other

.Fi'|

(XXXI) Convergence in L implies that in

A)L* B) L2
C) both in L2 and L# D) None of these
(xxxi) g2, (4)—> 1(A4), V4, where A is a u -continuity set if and only if
Ifd n, —> Ifd 1, where £
A) bounded real functions B) continuous real functions

C) bounded and continuous real functions D) None of these

(XXXIII) LetF be a distribution function of a random variable. Then the number of discontinuity of F is
A) finite B) countably infinite

C) at most countable D) uncountable
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(XXXIV) For a sequence of sets {Xﬂ } lim sup X equals to

A) ﬂ=1Xﬂ K [:JIXH
UNx. NU x.
C) m=ln=m D) m=lr=m

(XXXV) Which of the following set is not a Borel set of R of the set of all real numbers?
A) open set B) closed set
C) half openinterval D) Other

(XXXVI) Which of the following statement is false for a distribution function?
A) It is decreasing B) It is nondecreasing

C) It is right-continuous D) It is discontinuous atmost at coutably many points

(XxxvIl) A sequence of random variables {X, } is convergent a. e. to X . Then for every & >0

lim P{j}fﬂ -X,|<&n >n2 m} lim P{j}{n -X,|<&en >n2 m}

A) m—= B) m—x
) lim P{]X”—X”.|EE,J? > nzm} | lim P{]X}?—X}?.h gn ::-J?Em}
C) m—x D TH—a0

(xxxvill) The characteristic function @(¢) of a distribution function F(x) satisfies

A) uniformly continuous B) absolutely continuous

C) continuous but not uniformly D) Other

(XXXIX) Let f(x) is integrable on X and F(E) = [f(x)du - Then B, T E implies
E

A F(E,) =F(E). Vo B) F(E,) ¥ F(E)
¢) F(E,) TF(E) D) Other

(XL) The lower limit, liminf X, of an decreasing sequence {X,} of sets equals to

Nx, Ux.
A) n=l B) =n=l

C) X; D) Other
(XLI) g_— . : NR— | [—
The characteristic function of the binomial distribution p, = g 18
:
A (p+ge’ | B) {g+ pe" |
C) —qgff T? D) (p+ QE_H r?
(XLII) The length of the interval (0, 1)U(0.5, 3)U(2.4, 4) is
A) 1 B) 2
C) 3 D) 4

(XLIN)  Let i,eff(f) be a K-L functionwith representation (a, G). Then G 1s decreasing only in
A) the set of all positive real numbers B) the set of all real numbers
C) an empty set D) Other

(XLlv) If X, > X and X, -Y, = 0. Then

N XY, =X B) X,¥, = 2X
O ¥, ==X D) Other

(XLv) The area of the rectangle [2,3]x[5,7] 1s

A) 12 B) 3
C) 2 D) 1

(X)) If x, — x in mean then
A) x,, — X in probability B) F, (x) — F(x)
C) All the above D) None of the above
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(XL Let ol x,. xl) be a function of two independent variable x;,x, and X' = X, x X, . Then

A) [ ol x, )it = Hﬂ' (x;. %, Jdp? B) [ ot %, )yt = Hﬂ' (xy, %, )y
K & X -

C) [ {2’(1‘1, X7 )dﬂ =0 D) Other
X

(v If x, — x in probability then
A) F,(x,) > F(x) B) £, (x) > F(x)
oF Ex. ) 3 i3 D) Other

(XLIX) If x;,x,,x; are three independent random variables with standard deviations &,.5,.0;

respectively. Then the standard deviation & of theirsum x, +x, +x; satisfies the formula:

= 2 2 2 . 2 2 7
N =0 ko, oy B) o <0y, +0, + oy

2 2 2 2
Q) 0°z0, +to0, t+0, D) Other

(L) Ifthe events {E, | are pair-wise independent, then the value of P(limsup E, )=0 if

A) ZP(EH):DC B) ZP(E”){QC

n
o 2 PE,)=0 D) Other
n
(Ll) The sum of independent variables with Poisson distributions
A) . must be a Poisson distribution B) may not be a Poisson distribution
C) never be a Poisson distribution D) Other

(L) Considerthe finite number of disjoint open intervals 7, . and 7 = U, . then the length
of I, thatis, /(])is

A< ITL) B) 22 1)
Q) = Z I(I;) D) 0
(L) Find the volume of [2,3]x[5.7] % [8.12]
A) 6 B) 8
C) 10 D) Other

(LIV) The sum of two independent variables has normal distributions then
A) At-least one has normal distribution B) Both variables have normal distribution

C) c. At-most one variable has normal distribution D) Both variables may not have normal distribution

(LV) An additive function is countably additive if it is
A) only continuous from below B) only finite and continuous at 0

C) either continuous from below or finite and continuous at 0 D) Other

(LVI) A measure p on an algebra R of subsets of a set X is called a probability measure if

A) n(X)=1 B) n(X)=0
C) w(X) is finite D) w(X) is infinity

(LVII) The mean of a Poisson distribution with parameter 10 is
A) 10 B) -10
C) 100 D) -100

(lvi) For every sequence {F, } of distribution functions there exists a subsequence {FH k} and a

non-decreasing, ........... function F such that lim F, (t) s (1) at continuity points x of F.
A) left-continuous B) right-continuous
C) continuous D) Other

(LIX) Let W(f] be a K-L functionwith representation(a, G). Then G1is......mR
A) Non-decreasing B) Non-increasing
C) Strictly increasing . .
D) Strictly decreasing
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(LX) A K — L functionis...... in every finite interval.
A) unbounded B) bounded

C) continuous
D) Other
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