I How many distinct straight lines can one form that are given by an
equation ar 4 by = 0, where a and b are numbers from the sel
{0.1,2,3,4.5.6.7)”
(A} 63,

(B) 57, -
(C) a7
(D) 49,

2. Which of the following sequences is not monotone”

(A) ay =n? =3n, n>1.
{B] fly - 3”2 - N, n E‘ 1.
(C) ap = log(3)", n>1

(D) a, = Tn—n*. n=1 _ .

4 Let A = (1,=1), B = (=20}, @ = (1.2) and I be the vertices of a
parallelogram in the X-Y plane listed clockwise. Then the poug 1) s
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Let f be the function on the set of real numbers defined by

| r'J sin I 08 I |
I||r':.r| e sin2r cos2r|.
e osindr cosdr
Fhen 10 s
Vil (B0 (Cy =1 [ 2
¢ l
1) #
e period of the unction | given by flr) = sin(3 " o where o8
i1l
YL (B) 93 (C) 27 (D) 13

T

iy, L+t } |
| dd 2
N ' | and A ) :
2 [T 3 2

I XAX' then

Lt XF ddenote the transpose of the mnirix A
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- Suppose
agm)=Y K. j=0123 a=12..
k=1

Z gylnjazin)
Then lim,,_, u-L_ﬁ__nln_u:[nJ equals

(A) 0. (B) 1. (C)

=1 =)

(D) 1.

. Let S be the set of all 3 = 3 real matriees A = ((a,,)) such that the matrix
((ad,) has rank one. Let R be the set

R = {rank(A): A £ 5}

a——

Then R is equal to

(A) {1}. (B) {1.2}. (C) {1.3}. (D) {1.2.3}.

d.n;) "?J 52_;?5

_ Consider the circles

Sttt dr4 2 -1-=0,

.‘5'2:1'2-.#-1,:2— ir —dy+4 =10
Then the number of common tangents of 5y and 5y is

(A) L (B) 2. (C) 3. (DL,



10. Let A be the 3 # 3 matrix

I 2 4
A=10 0
Hn o -1

Then the determinant of the matrix A7 + AW = [ s

(A) L. (B) 2. (C') —1. - (D).

11 Let m and n be nongero integers. Define
-'Ln,n = {J' = Tl:f'i + JHELJJ'! ~ mr = IJ]r .

Then the number of pairs (m, n) for which A, has exactly two points

T

(A)D. (BT 10. (16 (D) x.
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12. The set of all real solutions of the inequality 2(e > |0 = 1] is 1

(A {rcx < g} ofrie > 1)
(B) {r:x >4}

(C] {z:-1<x <1},

(D) {r-z<~1pufx:x= ITI'_‘

i



4 Let N
b and 1 be two non-empty sets o f 0§ <0 7 be o function such

that for all subsets A and B of 8, we have JACB) = [(A) O [(B
ien Ll f
(A} There exists an A C S such that f 1 fiA) # A

||.'|"I t"hvll' ex sl lllﬁ]ninl 5“].-,...“1.15 .'1 HIH’I H ”1- 5 HI]I"] that
flA) '_f[“'l F o

.,‘.”' ,f I= ]Illlill"l”l.';'.

(DY None of the above statements is trie

-

14 Let 8 b the set of all 3 < 3 matrices A such that among the 9 entries
of A, there are exactly three 0's, exactly thrie 1's and exactly three 2's.

he number of matrices in 5 that have vaee divisible by 3 s

(A BRSO (B aui () 15t (D) 1200 .

15 Let xy. ..., € R be distinet reals. Detine the set

A= {0 g e =},
where for 1 < k< n

fult) il <1,

1 otherwise,
I'hen A contains

(A exactly nodistinet elements.
(B exactly [+ 1) Jdistinet elements,
) exact]y 27 distinet vlements

1) indindtely many distinet elenents.

=
.
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|8
PIX = k) = (0.70)(0.25)*, Foule L 15) {{?-?é’)
Then PIX =y s capual Lo P{YJ P!.) - p

LA 0.5 (B oa iy

P(¥>7) plY<£ X,

Lij i

17 Let Xy Xy o be independent and identically distrilytesd Bin{n, p} ran-
dom varianhles. Define

Se=X{+ X3+ -+ X[ k=12

and let £ =0, Then ss b — . -

1 (e,
(A) ,—.“1_, ;-";:"'| } —s b far all e (;

: |
B f’l %‘ —.rl,ra" . J + 1) tew ||||fr it b - "‘Eﬂ_ /‘D - I?
() F(l? || } — U when p = 1/2. ’L
(D) n”[:!';‘ "“'l-L—I o J s whep p=1/2 g_
L
Jz Z :
L«
2

15 Let XY hove joint probability densiey function

bye 0 r o0 22 5= 4
e ul B -
i il D rwse

Then E(XY ) is given by

Al 3 (Bl ()2 TN



19 Let X aud Y be random variablos with Vv Dol VY ) [ B ITET
whil"ll ﬂr”h’.‘ Ill““\l.'i'tl.l_!‘ s tre fop NON negnt jyvpe roals o aned I

(A) V0aX + bY) =0 and only il o - 4 .

(B) Vi{aX + bY) lies between (B 2007 sl (B 20)¢
(C) V{aX 4 bY ) lies hetween 3 and 24,

(D} Vi{eX 4 Y lies between {3007 aned {2y

20. The moment generating function of o continonus tandom variable
is given by M) = "0 0w o Lot b denote the camuls
tive distribution function ol a stadard normal candom varable, Then

P(X > 0)is

(A D). By - L (C) by ) (D) b}

21, A multiple choice test nses the followimg seoring procedire foodiscomragy:
stuclonts [rom guessing, For each correct responise Hhe scone 1= 3. for each

ineorrect Tespasg the score s 0 and o e response the score s 201

there are 4 chotwees Tor each question, what i= | b e vwbier of i

carreet chviees that the student st clininate Befoste at s anlvant ageons

i SN COpes N s werea]
Lo s aqong the rest than leave the qu TR (

VA0 (131 (2 (.



22, Each of 100 laboratory rats has available plain water and o mixture ol

water and caffeine in their eages.  After 24 hours. two INEASUrements
were recorded for ench rat: the amount of enffeipe cousmmed (X and
the Blood pressure (Y1 Based o the data, the correlation covthicient
between X and ¥ owas fonnd to be 00428 Which of the followig con-

chasions is justified on the hasis of the study?

(A) The correlation hetween calfeine consumed and blood pressare
the population of rats 15 0425

() 1 rts stop drinking the mixture of water and calleme. ther hlood
'['Hl'.‘-”ll 'I-'.I“ iy |]|1'|.'|.|:|_

(') Rats with low blood pressire do not consiume the mixture of water
anel cafleine as mueh as rats with high bload pressuare

(D) Abonr I8 of vanation in lowol pressnre v I explaamid by o
linear relationship between Blood pressire and eatfeine consumed

24 Suppose X s distributed as Bintd, 3 mnd the conditional distribution

of ¥ wiven X s NN 200 Then the varanee of bois

(A) ¥ (B Y TR iy

N and Y oare idependent observations from N (001 For ¢ ),

20 Suppusae
YOIt UN Y =80 Then

detine gif) = PUA
(A] ¢ 1= a stretly inereasing finctn

“ i 1s e sl 1 e e Py Tt

[C' g = a0 cemstant fnnetion

VEY) o bs pot e ool ITITR TN



26 Let Xy Xa. ., X, be IIll‘ll‘['I'l'nl‘ll‘l'll and identically distributed N(IL, a?)

random variables. Let o2 denote the maximum likelihood estimator of
a? Then

-—

(A) o7 = LY (X, - X)? and it is biased.
B) a? - Lyx

C— X7 and it is unbiased.

C) o SN XL - 1) and it s piased.

(D) ol = LS (N, -1}

Fh e |

and 1t is unbiased.

26 Let X, N: \,, be independent and identically distributed exponen-

vial random varinbles with mean A Then maximum likelihood estimator
of the median of the distribution s

(A] Sample median (B) (log2)X. (C) log2/ X (D) X/log2.

2T Suppuse X is o diserete random variable taking values — 1.0, 1, each with
probabiliny !L Let ¥ = [ X|. Which one of the following statements is

corriaet

(A Correlntion botween X amnd Yoas =1.
B N and Y oare positively correlnted.
() X and Y are negatively correlnted.

I N mul Y oare uncorrelated,



9% Let X;. X, ... Vi be independent and identically distributed random
variables with probabilis v density funetion
] - 1 = LE _I
flr --ﬂr LR X< T <,

where \ = 0 is an unknown parameter. Which one of the fnlluwing is

a form of the most powerful test of its size for testing Hg : A = 2 vs
H A=17

\A) Rejeet Hyif S0 (X, - 112> ¢,

{]
(B) Reject Hyif S [X,— 1| > C.
(C'} Reject Hy if LelXi -1 <e,

(D) Reject Hy if Yo X -1 < Co

2. Suppose X and Y are independent and identically distributed
continuous random variables and are independent of Z. Assume P(Z =
21) = 1/2. Theu which of the following statements is always true?

(A) X + Y has the same distribution as ZIX +Y),

. . ﬁ’z - ._'f' u = 1
(B) X - has the same distribution as Z(X - Y. J
(C) X/Y has the same distribution as Z{X/Y).

(D) XY has the same distribution as Z(XY).
“

PIxy? -

30. Suppose 7, and T are two different real valued statistics each of which
15 sufficient for an unknown parameter 8, Then, which of the following
s always true?
(A) Ty + Ty is suflicient for #.
(B) max{7}. T2} is sufficient for ¢,
(C) (T}, T,) is sufficient for 8.

(D) min{T;. T2} s sufficient for o,

[




