IT-JAM STATISTICS 2021

SECTION -A

MULTIPLE CHOICE QUESTION (MCQ)
Q. 1- Q.10 carry one mark each.

1. The value of the limit

Sm=

lim ((1 i %) (1 + %) (14 g))

Is equal to
(A) e
(8)
(€2

e
3

(D);

2. Letf:R — Rbe afunction defined by
f(x)=x"+5x3+11x+15 x€R
Then, which of the following statements id TRUE?
(A) f is both one-one and onto
(B) f is neither one-one nor onto
(C) f is both one-one but NOT onto
(D) f is onto but NOT one-one

3. The value of the limit
e 3% _eX +4x

!cl—r»l(} 5(1 — cosx)
Is equal to
(A)1
(B)O
2
(€3
(D)2

4. The value of the limit

. 2n\ 1
lim ( )_n
n—>ook=0 k’/4
Is equal to
(A)1
1
(B)E
(©)o
1
(D)
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5. Let{X,},>1 be sequence of independent and identically distributed random variables with probability
density function
(1, ifo<x<1
f) = {0, otherwise

lim P ! né InX; <1+ !

m - nix;,s —y—

n—-o n/ 4 : Vn
1=

Then the value of the limit

Is equal to
(A)3

(B) @(1)
(XY

(D) @(2)

6. Let X bea U(0,1) ransom variable and Y = X2, If p is the correlation between the random variables X and Y,
then 48 p? is equal to
(A) 48
(B) 45
(C)35
(D) 30

1 1 0
7. Let M be a bea 3 x3 real matrix. Let <2> ; <1) and <—1) be the eigenvectors of M corresponding to three

distinct of M, where a is a real number.3Then,1which of tﬁe following is NOT a possible value of a?
(A)O

(B)1

(C) -2

(D)2

8. If the series }.,_1; @, converges absolutely, then which of the following series diverges?
(A) Z;?:llaan
(B) T, 2
(C) Xr=1(an)?

(0) 252z (G + an)

(1nn)?

9. There are three urns, labeled, Urn 1, Urn 2 and Urn 3. Urn 1 contains 2 white balls and 2 black balls, Urn 2
contains 1 white ball and 3 black balls and Urn 3 contains 3 white balls and 1 black ball Consider two coins
with probability of obtaining head in their single trials as 0.2 and 0.3. The two coins are tossed
independently once, and an urn is selected according to the following scheme: Urn 1 is selected if 2 heads
are obtained: Um 3 is selected if 2 tails obtained; otherwise Urn 2 is selected. A ball is then drawn at
random from the selected urn. Then

P (Urn 1 is selected the ball drawn is white)
is equal to

(A

12
(B) 105

(0
(D)5
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10. Let X be a random variable with probability density function
1
fx) = Ee"x',—oo <x<o

Then, which of the following statements is FALSE?
(A)EX|X) =0
(B) EX|X[*) =0

©E (1x1sin (7))
(0) £ (11 sin (757))

Q. 11 - Q.30 carry two marks each

0
0

11. Let f:R? - R be a function defined by
3

feoy) = ﬁyz (x.7)  (0,0)
0, (xy)=(0,0)

Let f,(x,y) and f, (x,y) denote the first order partial derivatives of f(x, y) with respect to x and y
respectively, at the point (x, y). Then which of the following statements is FALSE?
(A) £, (x,y) exist and is bounded at every at every (x,y) € R?
(B) fi(x,y) exist and is bounded at every at every (x,y) € R?
(C) £ (0, 0) exist and f, (x,y) is continuous at (0, 0)
(D) f is NOT differentiable at (0,0)

12. Let {X,},,>1 be a sequence of independent and identically distributed N(0, 1) random variables. Then,

nox%_3n
limP<“1—‘ < \/€>

n-oo V32n
Is equal to
(A)3
(B) P(V2)
(C) o
(D) @(1)

13. Consider a sequence of independent Bernoulli trials with probability of success in each trial as 3 The

probability that three successes occur before four failure is equal to

179
(A) o3

179
(B) 341

233
(€)=

179
(D) 1215

14. Let X and Y be independent N(0,1) random variables and Z = % Then, which of the following

expectations is finite?

we(3)
(B) E(ZVZ)
(C)E2)

1

(D) E (Z\/E)
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15. Consider three coins having probabilities of obtaining head in a single trial as i,% and % respectively. A

player selects one of these three coins at random ( each coin is equally likely to be selected). If the player
tosses the selected coin five independently, then the probability of obtaining two tails in five tosses is equal
to

85
(A) 352

255
(B) 252
125

€

384
64
(D)

384

16. Let X be a random variable having the probability density function
Fx) = {e"‘ x>0
0, x<0

Define Y = [X], where [X], where denotes the largest integer not exceeding X.Then, E(Y?)is equal to
(A) e(e+1)

e—1
(B)

e+1
(e-1)2
(C)
(D)

e(e+1)?
e—1

(e+1)?

(e-1)2

17. Let X be a continuous random variable having the moment generating function

et -1
M(t) = Pt t+0

leta=P(48X?>—-40X+3 >0)and 8 =P(1nX)?+21nX -3 > 0)
Then, the value of a — 2 In f is equal to

10
(A) 5

17
(D)?

18. Let X4, X5, ....,X,, (n = 3) be a random sample from Poisson (0), where 8 € (8, ) is unknown and
Then, the uniformly minimum variance unbiased estimator of e 20ga

Wi EE-1)E-2)(1-3

. T(T-1)(T-2)(n-2)T—3
(B) is (T-1)( nT)(n )

(C) does NOT exist
. 2T m\3
(D)is e n (;)

19. Let X4, X5, ...., X, (n = 2) be arandom sample from U(0@ — 5,0 + 5), where 6 € (0, ) is unknown. Let T =
max{ X{, X5, ...., X} and U = min{X, X5, ...., X;,}. Then which of the following statement is TRUE?

(A) % is the unique MLE of 6

2 . 1
(B) m isan MLE Ofg

(C) MLE of% does NOT exist
(D) U + 8isan MLE of 8

| IFAS (www.ifasonline.com)Contact: 9172266888 4



http://www.ifasonline.com/

IT-JAM STATISTICS 2021

20. Let X and Y be random variables having chi-square distributions with 6 and 3 degrees of freedom,
respectively. Then, which of the following statements is TRUE?
(A)P(X >0.7) > P(Y >0.7)
(B) P(X >0.7) < P(Y > 0.7)
(QOOP(X>3)<P(Y >3)
(D)P(X <6)>P(Y <6)

21. Let X and Y be random vector with joint moment generating function
1

A-(t1+t2)(A - t)’
Let Z = X + Y. Then, Var(Z) is equal to

(A)3

(B) 4

(€)5

(D)6

M(tll tZ) =

—o0 <ty <0o,—00 <t <min{l,1— ¢t}

22. Let X be a continuous random variable with distribution function

0, ifx<0
F(x) ={ax* if0<x<2,
1 ifx>2
For some real constant a. Then E(X) is equal to
(A)5
3
1
(B);
(€)1
(D)o
23. Let X4,X5, ...., X,, be a random sample from an exponential distribution with probability density function
fe 5~ x>0
x;0) = { ,
£ ) 0, otherwise

Where 0 € (0, ) is unknown. Let a € (0, 1) be fixed and let 8 be the power of the most powerful test of
size a for testing Hy: 0 = 1 against H{: 0 = 2

Consider the critical region
n

1
R = {(xl,xz, ey Xp) € R™: Zx,- > Ex%n(l - a)}
i=1

Where for any y € (0, 1), x%,,(y) is a fixed point such that P (x%n > x%n(y)) = y. Then, the critical region R

corresponds to the

(A) most powerful test of size a for testing Hy: 8 = 1 against H;: 6 = 2

(B) most powerful test of size 1 — a for testing Hy: 0 = 2 against H{: 0 = 2
(C) most powerful test of size B for testing Hy: 6 = 2 against Hy: 6 = 2

(D) most powerful test of size 1 — f§ for testing Hy: 0 = 2 against H{: 0 = 1

24, Let

5= 2012 (N ana T = 3, 2 (2)f

Then, which of the following statements is TRUE?

AS—T=0
(B) 55 — 4T = 0
(C)4S —5T = 0

(D) 16S — 25T = 0
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25. LetE{, E,, E3 and E4 be four events such that
2 . 1. L 1
P(E;|E,) = 3i= 1,2,3; P(E; N E{|E,) = g b= 1,2,3,i # jand P(E; N E, N ES|E,) = 3
Then P(Eq U E; U E3|E,) is equal to

(A)5

:

(B)Z
()

(D)=

alutw

26. Let a; = 5 and define recursively
1 3

ani1 = 34(ay)4, n=1
Then, which of the following statements is TRUE?
(A) {a,,} is monotone increasing and lim a, = 3

n—-oco

(B) {a, } is monotone decreasing and lim a,, = 3
n—-oo

(C) {a,} is non- monotone and lim a,, = 3

n—oo

(D) {a,, } is decreasing and lim a, = 0

n—oo

27. Consider the problem of testing Hy: X~ f against H;: X~ f, based on a sample of size 1, where f(x) =
{1, 0<x<1 il (x)z{Z—Zx 0<x<1
0, otherwise 1 0, otherwise
Then, the probability of type Il error of the most powerful test of size a = 0.1 is equal to
(A) 0.81
(B)0.91
(C)o.a
(D)1

28. For a € R consider the system of linear equation

ax + ay =a+2
xt+ay+(a—1)z =a—4
ax+ay+(a—1)z =-8

In the unknown x, y and z. Then, which of the following statements is TRUE?

(A) The given system has a unique solution fora = 1

(B) The given system has infinitely many solution for a = 2

(C) The given system has a unique solution fora = —2

(D) The given system has infinitely many solution for a = —2

29. Let{a,},>1 be a sequence of real numbers such that a,, > 1. Then, which of the following conditions imply
the divergence of (a,),>1?
(A) {an}n>1 is non-increasing

(B) YXo=1 b, converges, where b; = a; and b, = a, 41 — ay, foralln > 1

(C) lim “22 = 2

n-oo Qazn 2
(D) {,/an}n>1 converges
30. Let Eq, E, and E; be three events such that P(E,) = %,P(Ez) = % and P (E;) = %

Then, which of the following statements is FALSE?

(A)P(E,U E, U E; >—

10
(B) P(E, N E3) <3
(QP(E, N E, N Ey <=
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(D) P(Ey U Ey) 22

SECTION-B
MULTIPLE SELECT QUECTION (MSQ)

Q.31 - Q.40 carry two marks each

31. Consider the linear system Ax = b, where 4 is an m x n matrix, x is an n x 1 vector of unknowns anb b is an
m x 1 vector. Further, suppose there exists an m x 1 vector c such that is /are necessarily TRUE?
(A) If m < nand d is the first column of A, then the linear system Ax = d has a unique solution
(B) if m < n, thenrank (A) <n
(C)Rank (A) <m
(D) If m > n, then the linear system Ax = 0 has a solution other thanx = 0

32. Let A be 3 x 3 real matrix such that A # I3 and the sum of the entries in each row of Ais 1
Then, which of the following statements is /are necessarily TRUE?
(A) A — Iz is an invertible matrix
(B) The set {x € R3: (A — I3)x = 0} has at least two elements (x is a column vector)
(C) The characteristics polynomials, p(1), of A + 2A4? + A3 has (1 — 4) as a factor
(D) A cannot be an orthogonal matrix

33. Let X4,X>,...., X, be arandom sample from N(60, 1), where 6, 1) where 8 € (—o0, ) is unknown. Consider
the problem of testing Hy: 0 < 0 against H1: 0 > 0 . Let 3(60) denote the power function of the likelihood
ratio test of the size a(0 < a < 1) for testing H against H. Then, which of the following statement is /are
TRUE?

(A) B(8) > B(0) forall& >0
(B) B(6) < B(0) forall® >0
(C) The critical region of the likelihood test of size a is

Lis1 X
(X1, X3, o, Xp) € Rn:\/ﬁT > Tq)2

Where 7,/ is a fixed point such that P (Z > Tg) =a,Z~N(0,1).
2
(D) The critical region of the likelihood test of size a is

no.
{(xl,xz, iy Xy € R":\/ﬁ% < Ta}
Where 1, is a fixed point such that P(Z > t,) = a,Z~N(0,1)

34. Consider the function
f(x,y) =3x* +4xy+y?% (x,y) € R?
If § = {(x,y) € R%:x% + y? = 1}, then which of the following statement is /are TRUE?
(A) The maximum value of f on Sis 3 + V5
(B) The maximum value of f on Sis 3 — V5
(C) The maximum value of f on Sis 2 + V5
(D) The minimum value of f on Sis2 — V5

35. Let f: IR —> R be a twice differentiable function. Then, which of the following statements is /are necessarily
TRUE?
(A) f'is continuous
(B) If f'(0) = f'(1). Then f"'(x) = 0 has a solution in (0,1)
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(C) f"is bounded on [8, 10]
(D) f""is bounded on (0, 1)

| IFAS (www.ifasonline.com)Contact: 9172266888 9
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36. Let X4,X5,....., X, (n = 2) be independent and identically distributed random variable with probability
density function

1
f(x)={ﬁ x=1

0, otherwise

Then, which of the following random variables has/have finite expectation?
(A) Xq

(B)

(C) VX1

(D) min{Xy, ...., X }.

37. Asample of size n is drawn randomly (without replacement) from an urn containing 5n? balls, of which 2n?
are red balls and 3n? are black balls. Let X,, denote the number of red bulls in the selected sample. If £ =

lim @ and = lim Var(Xn) , then which of the following statements is /are TRUE?
n—o0o n—oo
16
(A)€+m= P
3
(B) f—m= E
14
(C) tm = —
¢ s
(D) =3

38. Let X4,X5,....,X,, (n = 2) be arandom sample from a distribution with probability density function

1
f(x;0)={5 -0<x<86
0, x| >0
Where 0 € (0, ) is unknown. If R = min {X4, X5, ..., X,,} and § = max{Xq, X, ....., X;,} then which of the
following is /are TRUE?
(A) (R, S) is jointly sufficient for
(B) Sis an MLE of 8
(C) max {|X1|, [Xz21,.., | X, |} is a complete and sufficient statistic for 6

(D) Distribution of% does NOT depend on 6

39. Let X4,X5,...., X, (n = 2) be a random sample from a distribution with probability density function
36% ,—x3/0
f(x:0)={ae x>0
0, otherwise
Where 0 € (0, ) is unknown

IFT =Y, X?, which of the following statements is /are TRUE?
(A) nT_l is the unique uniformly minimum variance unbiased estimator of%

n, . . . . . . 1
(B) T is the unique uniformly minimum variance unbiased estimator ofg

1

CA(n-1) 211'1=1F is the unique uniformly minimum variance unbiased estimator of%
i

n. 1
(D) Tis the MLE ofg
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40. Let X4,X5,....,X,, (n = 2) be a random sample from a distribution with probability density function

0x%~1 o0<x<1
:0) = =" =
f(x:0) { 0, otherwise

Where 0 € (0, ) is known. Then, which of the following statements is /are TRUE?

6
(A) Cramer-Rao lower bound, based on X3, X5, ...., X, for the estimated 63 is 9%

2
(B) Cramer-Rao lower bound, based on X3, X;, ...., X;, for the estimand 63 is%

(C) There does not exist any unbiased estimator of % which attains the Cramer- Rao lower bound

. . . 1. .
(D) There exist an unbiased estimator ofg which attains the Cramer Rao lower bound

SECTION-C
NUMERICAL ANSWER TYPE (NAT)

Q.41 - Q.50 carry one mark each

0 1 0
41. Let a, B and y be the eigenvalues of = { 1 3 3|.Ify=1anda > [ thenthevalue of 2a + 3 is
-1 2 2

5 -6

42. LetM=(3 .

) be a 2 x 2 matrix. If a = det (M* — 61,), then the value a? is
43. LetS = {(x,¥) € R%:2 < x < y < 4}. Then the value of the integral

/[ xyz dx dy dz
Then 384 a is equal to

45. Let f, andf be the probability mass function given by
b 1 2 3 4 5 6

fo(x) |01 |01]01]|01]01] 05

fi(x)| 01 |01]02]02]02]02

Consider the problem of testing the null hypothesis H,: X~f,against H{: X~f, based on a single sample X.
IF a and f respectively, denote the size and power of the test with critical region
{x € R:x > 3}, then 10(a + ) is equal to

46. Let5,10,4,15,6 be an observed random sample of size 5 from a distribution with probability density

function
-(x-8) >0
e x
x;0) = =",
f(x;6) { 0, otherwise
0 € (—o, 3] is unknown. Then the maximum likelihood estimate of 0 based on the observed sample is equal
to
47. Llet

2n?
. 1
a = lim E
noe = Jsnt+n3+m

Then 10v/5a is equal to

| IFAS (www.ifasonline.com)Contact: 9172266888 11
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48. Let X be a random variable having the probability density function
1 x2 x2
(x) = —(Ze_7 + 3e_?> —o<x <00
! 8V2m

Then 4E(X*) is equal to

49. Let X be a random variable with moment generating function

1 1 1 1 1
My(t) = S+—-e'+-e*+-e '+ e ? teR
xO =5 +ge T3¢ Tz¢ tge
Then, 8 E(X) is equal to

50. Let B denote the length of the curve y = 1n (secx) fromx =0 tox = %

Then the value of 3v2(ef — 1) is equal to

Q.1 - Q.60 carry two marks each

51. LetS S R? be the region bounded by the parallelogram with vertices at the points (1, 0), (3, 2), (3, 5) and (1,
3). Then the value of the integral [[ ((x + 2y)dx dy is equal to

52. Letd = {(x, y) € R%:x% — % <y<x*+ %} and let the joint probability density function of (X,Y) be
-(x-1)? (
_Je x,y) €A
x,y) =
fxy) { 0, otherwise

Then, the covariance between the random variables X and Y is equal to

53. Let X; and X, be independent N (0, 1) random variables. Define

-1, ifu<o0
sgn(w) =< 0, ifu=0
1, ifu>0
LetY; = X sgn(X;) and Y, = X,sgn (X;). If the correlation coefficient between Y, and Y, is a, then ma
is equal to
54. Let

L k n-k
n\ 2 (n— 2)
a, = Z (k)T,n— 2,3 .....
k=2

Then e? Tlli_)n;(l — a,) is equal to

55. Let E4, E;and E3 be four independent events such that P(E,) = %, P(E,) = %, P(E3) = %and P(E,) = %
Let p be the probability that at most two events among E, E,, Ezand E4 occur. Then 240p is equal to

56. Let the random vector (X, Y) have the joint probability mass function

| OOETTETT x=0110y=01.5

0, otherwise
letZ=Y—-X+10.Ifa=E(Z)and =Var(Z), then 8a + 48 is equal to
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57. LetS = {(x,y) € R%:0 < x < 7, min {sinx, cosx} < y < max {sinx, cos x}}.
If a is the area of S, then the value of 2v/2a is equal to

58. The number of real roots of the polynomial

f(x)=x1-13x+5
Is

59. Leta = lim(1 + nsiniz). Then, 1n a is equal to
n—oo n

60. Let ¢: (—1,1) — R be defined by
1
1+1¢3

o0 = [ dt

9 (x)

r
e2x" -1

then 42 a is equal to

If a =lim
x—0
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