-
.4’0 f be a differentiable function on R such that the number of ele-
. ments in the set {z : f(z) = 0} is 50. Then the minimum number of

elements in the set {z : f/(z) =0} is

@((J/x) 49 (B) 50 (C) 51 (D) 0

~Tet P; be the vector space of all polynomials with real coefficients and
of degree less than or equal to 3 over the field of real numbers. The

dimension for the subspace of polynomials p(z) such that
p(1) = p(2) = 0'i

(A)0 (B) 2 (C) 1 (D) 3

){M

¢ et

~0( wet?
C \ ) Lm&
-~

Lo

3. Let k£ denote the number of 2 x 2 real matrices X with

2 10 9
4 10|
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B |
N q\ﬁ
S 3.
’\\V\ 4
a o
G ~
_ singt .
4 ill}}) (sin z)® 8
(A) 1 (B) 0 (C) (D) 3

(m p and ¢ be two non-zero real numbers and pg # —1. Suppose the

roots of the equation

1 1 1 1
<p+—)x2— (p+—+q+—>x—|—<q—|——) =0
q p q b/

are distinct and rational. Then 0
N7 4 _
(B) p and ¢ MUST be rational numbers CP & “p U ”\/‘%/'l
(C) 2 MUST be a rational number ( 0 e f%v ( b
4
(D) p + g MUST be a rational number L 7 0
N~ \,\'0\/
v 40 1- Qj\/ h) ~
- e O.EZZ;E?
X e
¢ A 4»;2
m@
Let 3 n l m L
a= lim M and =1 L‘rﬁ pu
=00 1-3 00 ? \f L
where [z] denotes the greatest integer less than or equal to . Then
(A) a=1,p=1 IENTRLIES
B) a=1,8=0 (e 47 / Le ¢ "l
C)a=1 & r\’
( ) , B does not exist lri‘),'\' Z;(‘P — 4 & < i P )
(D) Neither a nor § exists O

(s

"%”’D\nb,—k ._2 a ())(' (%-;‘ )
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2 g
\ \ - (V\q} 4 & g q,'\ , m L A
/\’q\\'\g\r\,.’,' SC/VC({\ ﬂ/g@k ()h/w \4 ,_’L(—"m'}_
A an rv 4 v\?
\ ] ; \ DS ’{, _{L’ e )
4 N - n
X/ ) “ " OL ™~ ©
/ﬁ‘or every natural number n, let . ’;,’5/ ) /\‘\; M
n V\/ 'LQI 2 ~ /}
YN, A
[ (i 5
where {¢} = 2 — [z] where [z] denotes the greatest integer less than m’\\t
LT
or equal to . Then I, equals
2nn+1 "9 :
C D) n
Y S ©) = ©
. L '
' n_ d ’g (qf\r- L"kjj h_ R
§@Vtm ST S [E Ry
5 N AWt Noi kjctq‘ 3 = '
N b & =

| A lengths of the sides of a right-angled triangle are numerically il
M '
& %@\' L equal to the arithmetic mean, the geometric mean and the harmonic

. 4y a .
mean of two distinct positive real numbers a,b, a > b. Then — is

0 b
\ (A) 5+2 ,owAs abor T
W‘LA“ 4> xb e
Yg (B) 2++/5 n i S '
A \
5 (C) 24+ /3 Y- - oy @%STL
0\\9‘ . :
SJM (D) 3++2 V7 g i

no 9([ Y o
, s % L@ M 2
g/f ' wor 7 = el o y £
= N “ 2 <.  W s (’\ i
L F‘B/,> W number of non-real roots of the polynomial equation Qi)
2 + 228 = 5 i5 o L \
= o “_\_\ <+ "u\
A0 "
(A) (B) 2 A (C) 6 (D) 10 °
d )
G C N 6 ! r),') Y .
Y 9 + |\ = Ao/ s g ) "i '—':5
= — T 2.

'L .8y > o
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trices with
. g x 2ma
/ﬂﬁ matrix is chosen at random from the set of all ant of the

) determlﬂ
clements 0 or 1 only. The probability that the

chosen matrix is non-zero is

(D) 5
84 5 ©) 8
: ’ 0~ 2 7D
< \&¥\ L ahbe PR s Al
G ‘l ’ ‘ e A . y
/\/E; o cad e /S @
TLC"O”CI_ Cn 1,

M( "Co +"Cl)(nC’1 -{—"02),__(" n—1 +nCn) =

then k is equal to

= ‘H’)
=0

i

n C/Y‘/\
.~ ; . }
i (\o |
|
_ ‘(‘@\ \/ "\')' o /Yv“)‘
w

. . //M/t/
. Let © = (a1,ag, - ,ag91) be a permutation of (1,2,--+,2021). For /\
every such permutation 7, @,\m, ) |

:I_I(aj_j)' (e (-

,Frﬂf
Th
en | ] CM\/‘ }’Y\
(A) Pl)=0forallx TV N
. M
(B) P(r) is even for all & Gh L,
n,
(C) P(x) is odd for all 7 '

(D) There exists m; and 7, for which P(m) is even and P(my) is odd.

4

oot
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2 S ARES K |
S L Ao R

2 0 40 b
. Let A= o , B= and C' = . Then the sum W » lu
4 2 0 3 01 o |
‘ BAC C2AB2 'B2n—1A02n—1 CZnABQn
trA +tr 3 +tr 5 4t g +tr—97—+
(A) is equal to 12 ) “
(B) is equal to 14 | \/”JX%
_ | (C) isequal to 9 A | ’ :
| D) is 00 C ¢ Q G \ ’
ST e ot
[ F o '} .
. eFx 8 L 0

- Ll e

4. Let F be the set of all bijections f from the set S = {1,2,3,4,5,6}

onto itself such that f(f(i)) # i for any ¢ € S. The number of elements
in F are
(A) 265 (B) 120 (C) 200 (D) 160
_a” ~
a °\ R $ — Y
e 4
. t_,r]‘1
LV ] n~
[N /15Aet f:[0,1] = R be a monotonic function such that the number of its -
¢ discontinuity points is finite. For ¢ > 0 let m; = fol z'f(z)dz. Then :’Fj
which of the following statements is true? €
)
(A) There exists a t > 0 for which m, is not defined. Y Lo
(B) m, is defined and is equal to oo for all ¢ > 0. 7 -

(C) my is defined for all ¢ > 0 and there exists ¢;,%, > 0 such that

my, is equal to oo and my, < 0. 7g

(D) my < oo forallt >0

Sy (ke b)),

nS?:anned with CamScanner



/1’6./Let F(z) and G(z) be cumulative distribution functions of random ,
variables X and Y, respectively. Then which of the following would

NOT be a cumulative distribution function?

o
(A) H(z) = (F@))*
(B) Hz) = (F@) +G@)2 v P
(C) H(@) = (1= F(=2) + F(z)) /2 P
'7L =
(D) H(z) = /C) L -

)Z'Supposelthat X and Y are independent and idventi(’:ally distributed
exponential random variables with mean 1/A where A > 0. Then

P(X > 4Y|X < 5Y) equals

(A) 4/5 L %
o ey

(C) 6—5/\/6—4,\

- e
(D) (e = e / (1 - e R

| ‘s ¥ R )

)),g Suppose X; and X, are independent and identically distributed
exponential random variables with mean 2. The expectation of
max{Xl,XQ} is

/ )
(0'\\ h 5 vl 2
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. Jé’e —n - L

ROES %LM
1 |

= il - (J)
&f 9. Let X be a random variable. Let F(t) denote its Cumulative g; {:Lo E
18-

| tribution function and M (¢) denote its moment generating functlon
Consider the following two statements.
pLx =Y

A
Mt) —1-F(-t)forteR (@f\ = (’f&i’t? ‘

%
3 iy’ (—t) for t € R } ‘
M(t)=M(-t) fort € -
| | S
r - ETRU

Which of the above statements are individually equivalent to random ¢ ‘7}2

e 2 . . )
~ T Ty variable X being symmetric about zero?
| dL . )
l Z ;' i (A) Neither (I) nor (II) M ( oY (e 6(:“)
@s (B) (I) and (II) E(G_tvxvg g(f
(C) (I) but not (II) £l 2
o . TaS
(D) (II) but not (I) 7(
L E
PLEE 3 ,>><04 0
) FOLZ

/%ppose that X1, X,,... are independent and identically distributed
expon.ential random variables with mean A > 0. For n > 1, define

Yo= X+ X3+ + X2 Then

lim V(¥s) —
\ (A) 201 B \\)
£ X
(B) 22 — ) MMCXIQ’) » € _ B ‘)
| (C) 2x2 B . J
e o
n o T
v e SR
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o wCPUrE T e e

= C~ ——— :

)Ow.¢[0~ i { ey ﬁ-.esmwxﬂx,w
ne L | — " ko

Me mean and the variance of a set of observations are 10 and 25
respectively. When two new observations are included in the set, both

the mean and the variance remain the same. Which of the following

is a correct statement?

(A) the two new observations are both 10
AB) the two new observations are 15 and 5

(C) the two new observations are 20 and 0

(D) the two new observations cannot be uniquely determined unless
the number of observations are known
2
L 'a\.)o/\ vo — \0 =) ;( \ ) t g=
t g =
X\ w, ¥ U
2 / -
A 2+
Jﬁ% 21 vt : 2 A 270
4"\\'Y v e —

7~ 22. Consider data on three variables X,Y and Z. Suppose least squares
regressions of Y on X, Y on Z and X on Z are performed. If the slope

2 ©

t‘—lL Q\Ol

e
JB\

. coeflicient in each of the three regressions is 2, what can be said about
the slope coefficient of the least squares regression of ¥ on (X + Z)?
(A) It is greater than 2

(B) It is equal to 2
(C) It is less than 2
)

(D) It cannot be determined whether it is more than 2 or less than 2

but it cannot be equal to 2
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the probability of & diagnostic test detecting the presenc.
SCNICe
of an infection is 0.9 for a diabetic individual and 0.8 for a non-diabetic

vidual. An individual is randomly selected from the population.
proportions of diabetic to non-diabetic

o that the probability of the selected
ic given that the above diagnostic test produces

e same as that of the individual being non-

93. Suppose that

indi
What should be the ratio of the
‘ndividuals in the population s
individual being diabet

a negative result is th

diabetic given that the test produces & positive result?

ndependent random samples Xi,...,Xm and Vi, Yn

?( 94, Consider 1
(12, 07), respectively. Suppose we

(m,n > 2) from N(py,0%) and N
want to test Ho : p1 = p2 V8 Hy @ pp # Mo ab level of 51gn1ﬁccaom.'c;3; ¢ P(B)

a (0 <a<1). Then m)

(A) the two sample t-test statistic yields more power than the - (08¢
ANOVA statistic for any non-zero value of fiy — iz and for any )

m,n.

(B) the two sample t-test statistic yields less power than the AN OVA

statistic for any non-zero value of y; — o and for any m, n
7.

(C) the two sample t-test statistic and the ANOVA statistic yield the

same power
P for any non-zero value of y; — pp and for any m, n.

D) thet iat}
(D) thz Sv;rlon Zample t-test statistic and the ANOVA statistic will yield
power for any non-zero value of u; — pg if m = n but

will not necessarily yield the same power if m Ln
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T 25. In order to compare between ¢(> 2) treatments, one carrl.es ou.t t
replications of an experiment using a randomized block design with

t blocks. The error degrees of freedom for testing the equality of
treatment effects in such a design is

(A) t+1
(B) 3(t—1)

(C) tt-1)(+1)
(D) t=-1)(t2+t—-1)

@ Let X; be independently distributed Poisson(i\) random variables

t=1,...,nand A > 0, is an unknown parameter. Assume Z X; > 0.
: =1
Then the MLE of ) is
_
(A) iz X & P W
(n+1) i
(B) 22in X g
n(n+1 ~
Z( X) + N
) i=1 "1 '7[/ - 7 P l/
n(n+1) M £\ 0o @
n \ - L 7
D) E“'LZL‘XZ _ ™ { W Q 7‘/0“ "
n

7ﬂ
) \ 7 ‘e
B (@C/\ 3 \F

N ,‘f\ﬁ) )
Lm k A L,\ # 'ﬁﬁ/l/
ye - sl O
™) VoS s
“ < LN A=
t r>)( a0 M on ¥ 4
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<K

27 -Suppose X;, Xy, X3 are independent normally distributed random

variables with mean p and variance o2, However, instead of

X1, X, X3, we only observe Y; = X, — X; and Y5 = X3 — Xp. Which , ¢ o
of the following statistics is sufficient for o*? R S
sl ya
n 2
? (A) Y2 +Y7 +1Ys /\/' @/“T‘n{;'rq'— g pm I
B V2ay2 qt(i” T - \
(B) Y7 +Y; — 1Y . (l-wzf‘

(C) Y2+ Y2+ oMY, T o7
(

)
D) Y + Yy

R e e TS

.
@ Consider data on body mass index (BMI) and fasting blood sugar
levels (fgl) for two groups of individuals. Suppose that the correlation

coefficient between BMI and fgl is equal to 0.5 in each of the two
If the two groups are combined, the correlation coefficient

UL s

groups.

between BMI and fgl: , e

A) will be equal to 0.5 ?1 ﬂ

B) will be positive but not necessarily be equal to 0.5 ' o
v C A )

S IRI R
¥ )

)
(C) can be negative oo
(D)

D) can be zero but cannot be negative

e e s
ol
JD

— e 0

) | e ” ZGL@, =) .
+( )P = mo" o\\,
, : ! < '(//J/\

,A OL( 6( ) 6\") = - o Xl‘ - /, X
' J= - pA 7\
e\
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99. A random variable Z is obtained aq follows
y given X =« be Bernoulli with propgp ;.
7 is defined to be X Otherwise, the e€xperj

- ment i L
pair (X, Y) with Y = 1 1 obtained. Then 1S repeated until g

W function of Z on (0,1) is
(A) 22 ﬁf\/wﬁ:::/\@hL%q
(B) 2(1-2) W )
‘TC’«Y" (C) 122%(1 — 2) .- QCC )
), (D) 6:(1~2) PO
o Q(LY_\W N \“)L M“)?LF

oy, '
O - Wpose X1, X, ..., Xo are independent variables such that X is dis-

O’/ % tributed as Poisson with mean 4, i =1,2...,9.
L 5 9
~ The conditional variance of Z X; given Z X;=1601s
i=1 i=1
(A) 20 (B) 40/3 (C) 100/3 (D) 400/27
o
S 4 Ay * ol
— A u—- -'\ { = = /-/Jj
%:’7’( ST o<
s ) .
Por L \ %
A\ - (AR
) \ SN .
\\ C’ba) s ()
v ‘)\“I/ W Q.
A 2 &) A . Vs
= AV - rooa™\ \K & C 4 {
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