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Department of Mathematics and Statistics
University of Ilyderabad
Entrance examination - M. Sc. Stat.isl.it‘s} 2008
Hall Tickel Number:
Time: 2 hours Part A: 25 marks

Max. Marks: 75 Pard. 13: 50 miarcks

Instructions

1 Weite yonr Boaklet Code and Hall Ticket Nounber o the OMR Auswer
Sheet givien to youo Ao write the Hall Ticket Number in the spaee provided
ahove.,

2. There is negative marking. Do not gamble.

3. Answers are Lo be marked on the OMR answer sheel following the in-
strietions provided there upon.,

1. Hand over the gnestion paper booklel and the OMR answer sheet at the
erd of the examinaiion.

H. No additional sheets will be provided. Rough work can be done in the

aquestion paper ilselfy space provided al the end of the booklet .
G. Catenlators are nol allowed.
7. There are a total of 50 guestions in part A and I3 together.

8. The appropriate answer shonld he coloured in by either a hlne or black
halipoint or skeleh pen. DO NOT USE A PENCIL.
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SECTION A
Pt question carries 1 mark for a corrcct answoer abd 0,93 miarks Jor a WIOHE adiswer,

1

IoLet 4 and 13 he mutyally exclusive (disjoint) eveuts witls strictly pusitive
probabilitics of oceurrences. Then :

(A} A and B¢ are independent,

(B) A® and B¢ are mutually exclusive,

(C) PlAUDB) =1.

(D} P(A]B) = P(A).

2. In a school there are 200 children burn between 1st January 1999 and 30th
June 1999 (end dates are included). The probability that no two children
have the same birthday is

(A} 0

(D)

3. If an event 4 occurs whenever evenl B occurs then # s true Chat
(A) P(A%) < P13

(B} P(A%) > P(Br)

(C) P(A) = P(B)

(D) P(A) = P(B%)

4. For the two events A and B, the probability of each event is at least 0.8.
P({AN B) is in the iniorval

(A) [0, 0.3] ,
(B) (0.3, 0.5) )
(C) 0.5, 0.6)

(D) [0.6, 0.8]

0 ? ; bl Soal el B S
£ feeel Rk = ‘ . .
S S .

5. Suppose M is the mode and 8% (he variance of n observations: If a
negative constant a is added to all the observations, the mode and variance
ol these observalions will be respeetively

(A} M +a, 52

(BYy M —a, §2- a2

(CYM —a, 82

(D) M 4 a, S a®
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G Consicder the data: 2120 03 2025 04 045, 020,61, 0.2, G2, 1.2,
LGOS e appropriate micase of central tendimey among e Tollowing
s
(A) Avithietie Mean
(13} Ceometric Mean
(C) Median

(1) Maode

is (3. The data are
(:\) skewed to the right
skewed 1o the left

(13)
(C} svimieteie abont £he median
(DY bhnodal

8. O of B0 stadents i elnss. 80 students got 40 marks in Mathematics
and 20 got 50 marks. The mean, median, and maode of the marks in Mathe-
matics Jor this class are respectively

(A) 40, 40, 40

(B) 40, 40, TG

(C) 12, 40. 40

(1)) 45, 40, 40

N o~ U(--440 8) thal s, the random variable N has aoiform tor rulcm;.,n
flz) distribution in the interval (-3, d). For 0 a < A, Pl=o o X
is

(A) 35

J
\
A )
N
9
v
v
v
v
v T T Tor a sel of obseevations, the wean is 88, the median is 62 o) the imode
~
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(©) &
(D) &

10. Let Xy ~ B(ni,p:), Xa ~ B(na,pe). Suppose p; > py and E(X)) =
E(X,), then

VUYL

(A) B(X}) > E(Xz)
(B) E(X}) = B(X2)
, (C) BE(X}) < !"’(XQ)
2 } (D) 'L(X '} and E(X2) can not be compared.
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ELo Xy and Xy are Poisson vandgni vaciables with Paraancters Ay and A\,
tespechively 0PN L 0) - PN, - 0), then

(A) 10N - (X))

B FND) - BN !

(C) LX) = F(X)

(D) Tuis not passible o say any thing definitely.

12, The heighs of adult wen are normally distributed with mean 1.65 micters
aund standard deviation o meters. 30% of this population is of height fess than
145 aneters. The pereentage of adult men taller than 1.85 m is
(A) 25%
(13) 30%
(C) 10%
(D) 70%
13, X s worandom variable wil)) probability deusity function (pdl):
3 .1_,1 o2 o e e -
fxlx) = = expl{ =}, o< <o

\ 7I-

The mean aud standard deviation of X are respectively
(A) 0 and

, 1
(B) 0 and 7
{(C) 0 and V2

and L.
(D) 1 and -

14. The random variables X and Y are such that X -+ ¥ and X — Y arc
positively correlated. Then

(A) Var(X +Y) > Var(X — Y)

(B) Var(X +Y) < Var(X - Y)

(C) Var(X) < Var(Y)

(D) Var(X) > Var(Y)

15. The correlation coeficient p(X,Y) between X and Y is —2.7 Then
p(U, V), where U= -2X + Tand V = 3Y + 8

(A) can not be determined from the given information

(13) is 0
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(O s ;

(D) is -3

16, X is a random variable with P(X = 1) s o ]’(\ = 0) = 2
suppose Yis another random variable I'm which (VLY —0) - - 1000 and

E(YIX ~ 1} = 200,000 then [5(Y)

_(f\) cin nat he determined from the given information

(13) ix 99500
(s 0
(1) is 1010

17, Two random variables N aned ¥ are simeorrelaed iF
{A) Vi Ve V= V(X =17y

(B} Varf N ¥} s Vard N Var())

(C) Varf N - ¥y = Var( X)) — Var()')

(M) Var( X} = Var(¥)

I8, The aren of a cirde fnseribed i a square (Uit is all the sides of the
sgnare are tangents to the circle) whose side js 27 o is

{(A) 1? sq em
(13) ”,’ S ey
{(CY w sq em
(13) Tl S| ¢l

19. A and B3 two m x 1 natrices, then

(A) Rank(A4-B)=Rank{A)+ Rank(B)

(3) Rank(A 1-B)< min{Rank(A), Rank(B)}
(C) Rank(A-+B)> max{Rank(A), Rank(B)}
(D) None of the above.

20. A three digit nurber is obtained by drawing 3 numbers denoted by a, b, ¢
from a purse containing 9 marbles numbered 1,2,...,9 with replacement. The
sel of all possible outcomes is

(A) {abe | {a,b,c} < {1,2,...,9}}

(8) {{a,b,0} | {a,bie} ¢ {1,2....,9})

(C){nbc|a€{12 9}, be{]?. ,9hee {1,2,...,9}}

(DYabe | o < b < ¢, aC{] 2,....93, be{] 2,....9hee {1,2,...,0}})
b
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2 Phe naber of elements in e st 5 {600, ., P RO I
i, .. u ]} s )

(A n

(fhy e

(1) o
(D) ne-t,
22, For testing a null hypothesis, the level o critival region is O i the level
of siguiticance of the test is reduced Lo vy, the corresponding eritical repion
€

(A) contaius ¢

(BB) is contained iu ¢

(C) is equal to C'
(D

) none ol the above can be said with coeriainity.

23. Suppuose you are told thal there is 4 direet relatiouship betwee
of a certain [ruit and the mnowmt of rainfall during the grow
can he concluded that

n the price
HIE stason. 1

(AT Price of the it wends 1o be high wheu the vainfall is high.
(B3} Price of the fruit tends Lo be low when the raingall s higl.
(C) A large amount of rain causes price of the fruit to misc,
(D) A lack of vainfall causes price of the fruil to rise.

noo"

24, The limits of the sequence {#u}ysr 88 1 — oo where g, = (i T \ i
(a) 0
(b} 1

oL
(¢} 3

(d) none of the above

non

29. The negation of the statement *Ashok has road every book in the library?
iy

(A) Ashok has not read any book in the library.

(BB) Ashok has not read at least one book in the library.

(C) Ashok has read at most one book in the library.
(12} Ashok has read only one book in the library.
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SECTION-IB

Foacl gueaton ennmries 2 nrss i correet ansswer and G606 marks for o WEOHE ABSWer.

[

20. 207 of the individuals in i grong can speak [0

ighis sl 529 of the gronp
are fernales.

The pereentage of individuals who are either English speaking
o male is st most,

(A) 8%
(13} Ry
{0 GRY
(I 7275
27 AR sarangemenis of the 9 nmmbers

..... Do row are vognably likely
The probability that po two aeded o

MOUS AVe et b l'il"li (‘I‘HT‘I' in

oo
(A) o
. 1
(B3) Er
, 4??)
(C) 0l
5
(D) m

28. A and B are independent events wit)
0.75, then

(A) P(A) = P(B) =0.25

(B) P(A) = P(B) - 0.5

(C) P{A)Y = P(B) = 0.6

(D) P(A} = P(B) = 0.75

Legal probabilitics. 1 (A0 B) =

29. A packet of 5 shirts contains no defective or 1 defective
abilities 0.5 each. A dealer picks up a shirt from a packet
rejects the packet if the selected shirt is defective,
packet. The probability that there is

shirt with prol-
at. random and
otherwise he accepts the
a defective shirt, in an accepter] packet. is

4
(A) -
~ ) 3 g

(B)

TS| -
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S0, Phere are 20 balls ymmbered 1.2, 20, twe halis cach have 1o he placed

e 10 Boxes. L every arrangement s cqualiv likely, the probability that cach
box gets Both bidls with eves numbers or both balls with odd wumbers is

L0

N

31X ~ B(7, %}, let ¥ o= 7 = X then

(A) PIX =Y =-7)> P(X - YV =7

(B PIX =Y = =)= P(X - Y =5)

(CYPX-Y =-3)=PX~-Y = 1)

(D) P(X ~Y =0)= ;

32. Consider the quadratic equation wx® 4 ba + ¢ = 0, vbtained by selecting
a, b and ¢ from the set {1, 2, 3} (¢, b and ¢ need not be distingt). The

probability that the quadratic equation will have ouly real roots is

( :\.) -
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s s POy 0, POy o)y 0 then 201 N DR
(A) s 0352
(13) is 0.6.18
(O is L8
(D) can not. be detenmined from the information given,
A1 CGiven below are data on ¥, X, and AN
Yoo 06 02 092 01 0.1 06h 0.0]
Nyo2o0 0 0w 2 2 2

‘)
Noto Al 2 2 2 2 2

[V S
[T )

Let pi be the correlation coetbicicnt between Y and N;o2 - 120 thien
(A) m = py
(B) o1 > o
(C) o <
(D) 1 =0

35 Let 2y < 2y < 24 be 3 real numbers and suppose we are given Lthe values
of Ty - xy and 23 — zy. With this information we

{A) can find the mean and the variance of . &g, Ty

(B} can not. find either the mean or the variance of zy, 1o iy

(C) can {ind the mean but not the variance of &, 9. 13

{D) can (ind the variance hut not the mean of iy, a2y, xy

36. 1LY s a Poisson randon variable with mesn 2. (hen EANIN = IHN - 2)]
iss

(A)2

(B) 4

(C) 8

(D) 16

37. A random variable X follows Binomial(n, 1) distribution. I P(X =
4) = P(X =5), then n is equal to

{A) 9

(B3) 10

19

38. A random variable X has mean 5. If P({X — 5] > 5) = 6.1, then the
variance of X is

(A).at most 1.5
(B3) eepial 1o o

9

¥




(C) equal wo 2
(D) at least 2.5

39. The median of the random variable

2e*(1 -2 < T
Sx (&) —{ 12251 — ), 0 -1

0, otherwise

(©) (3. 3]

(D) (3.3

40. The joiut pdf of two random variables X and Vs

. expl-y), U< <y <~
TS .
I w) { 0, otherwise

The conditional pdi ol X given 3 - v, f{eig)is
(A}

[T
/(zly) m{ 0y

), otherwise

(B)
wa_{Ln<$<]

0, otherwisc

; {~x}
(zly) = { SPL=Tp @>0
](J?’y) a { 0, otherwise
(D)
Faly) = { zexp{~a}, &> 0

0, othrwise

10

X whose pdl is given by
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41, T'he
Then
(A) P(X < 2) > P(X » 2)

random variable X follows exponentinl distribution with mean 4,
(B) P(X <2) < P(X > 9)
(C) PN <2)= P(X > 2)
(D) P(X < 2) > P(X > 0).

12. Xy, Xy is a random sample fromn the normal popul

ation with mean
and variance g%,

Fhen unbiased estimators for je and g% respectively are

(A)LYJ“}'K"‘ amd (11:2‘_*‘{2}?
1LX, Xi-x2
(B) A“—i"\i‘ ane =02
‘ L
NN Nigpn?
(C) "'J"._,“*' ane .._LE_)L

R A W 2NN
(1 hcte 2N

=
o)

J3N b |:<fi‘

i), otherwise

* e
mmr{wwLJan

where 0 # 0. Lel Xy, X, ... , Xap be a random sample from X
mum likelihood estimator of 62 ig

The maxi-
(B} 5 28, X?

(C) max{X?, X2, ..., X

(!‘)) !llﬂ.}\'{z\.[, .‘Y'_{, ey _(Y;g(p} .

(90 X, w3 3 s a random sample from the normal distribution
wilh mean 0 and variance a2, The |

sest inbiased estimalor for o2 amony Lhe
{four given below is

(A) by X2

11
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(3) Loy oy

Wil | -
() _‘J__L‘.f_'l.x i
(D) ﬂﬁ;ﬁ

45, Let X;, X.,.
with mean

H,

-~y A be a random sample from the normal distribution
and variance 1. The mosl powerf{ul Lest for Hy e
P> g s reject Hy if for a suitable constant &

= [y against
(A X <k

(B) X >

(C) X # &

(D) None of the ahove,

46. Lel X is a Poisson distributed random variable with mean 2, then £ (2%)
(A) does not, exist

(B) is exp{2}
(C) is exp{d)
(D) is exp{G).
47 There are 20 slips m 4 bag numbered L2
withont replacement, the probabili Ly that the

most 7, the next simallest equal to 8 and (he

(A) strictly less than &

y 20. Thice ships are taken
smallest ol these three is at
largest is al least 12 is

(B) at least 2 but Jess than o

aonnn

0,

e &m0
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o 1 (C) at least 5% bul. less than 5

W (1) ot Jeast .

!9_ 48. Given the Linear Programming Problem maxinize Sy - g, stubject 1o
A 3ry 4 dmy > 6

3,

; DTy F2my <1
‘-—o T Ao, < 4,

20, 7y > 0.

From the graphical representation of Lhese

conditions the optimal solution is
W (A) (2,0)
2 (B) (1,3)
(€) (2,1/2)

(1) none of the above,

n ) 2 s
19. The value of Z Padd (211) is

a=0 T
(A) 3=

-~
L %

(13) g2t

¢ ¢ <

(C) :{*;-- ]
(1) A%t

0. Lot A={reR:|r-5 < dband B = {x € B : (42 - 3z + 2 > 0},
Then, ANDB is

(A) emply
(B) an open interval

(C) a closed: interval

UL YL Le

i
D);a sel. consisting of 2 points.
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