IT-JAM STATISTICS 2020

SECTION - A

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

1. 1f {x,},»1 is a sequence of real numbers such thah lim = = 0.001, then

n-oo n

(A) {x5}n=1 is a bounded sequence

(B) {x,}n>1 is an unbounded sequence

(C) {xn}n=1 is @ convergent sequence

(D) {xp }n>1 is @ monotonically decreasing sequence

asinx—2x
—, x<0

bx, x=0

2. For real constant a and b, let f(x) = { . If f is a differentiable function then the value of

a+bis
(A)O
(B)1
(€)2
(D)3

3. The area of the region bounded by the curves y, (x) = x* — 2x% and y,(x) = 2x%, x € R, is

4. Consider the following system of linear equation
ax+2y+z=0

y+5z=1

by—-5z=-1

Which one of the following statements is TRUE?

(A) The system has unique solution fora = 1,b = —1
(B) The system has unique solution fora = —1,b =1

(C) The system has no solutionfora =1,b =0
(D) The system has infinitely many solutions fora = 0,b = 0

5. Let E and F be two events. Then which one of the following statements is NOT always TRUE?
(A) P(ENF) <max{1 — P(E€) — P(F°),0}
(B) P(E UF) = max{P(E), P(F)}
(C) P(EUF) <min{P(E) + P(F), 1}
(D) P(ENF) <min{P(E), P(F)}

6. Let X be a random variable having Poisson (2) distribution. Then E (ﬁ) equals
(A)1—e2
(B)e~?
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(©5;(1-e)
(D)5 (e™)

7. The mean and the standard deviation of weights of ponies in a large animal shelter are 20 kg and 3 kg,
respectively. A pony is selected at random from the shelter. Using Chebyshev’s inequality, the value of the
lower bound of the probability that the weight of the selected pony is between 14 kg and 26 kg is

(A)
(B)5
(C) 0
(D) 1

8. Let X;,X5,..,X o be a random sample from N(1,2) distribution. If X = 1—1021-121Xi and S?% = % z}gl(xi —
X)?, then Var(5?) equals
(A)2
(B) %1
(C)Sg
(D)5

9. Let {x,},>1 be a sequence of i.i.d. random variables such that E(X;) = 1 and Var(X;) = 1,i = 1,2, .... Then
the approximate distribution of % 1 Xi(X2; — X;_1), for large nis
(A)N(0,1)
(B)N(0,2)
(C)N(0,0.5)
(D) N(0,0.25)

10. Let X4,X, ..., X, be ii.d. random variables having N(u, 6?) distribution, where i € R and o > 0. Define
W = ﬁ}:?:l Z]’-Ll(Xi — Xl-)z. Then W, as an estimator of o2, is
(A) biased and consistent
(B) unbiased and consistent

(C) biased and inconsistent
(D) unbiased and inconsistent

Q.11 - Q.30 carry two marks each.

aptan—1

11. Let {a,},>1 be a sequence of real numbers such that a; = 1,a, =7 and a,,,1 = ; N > 2. Assuming
that lim a,, exists, the value of lim a,, is
n—oo n—-oo

19
(A)

9
(B)5
(€)5

21
(D)

12. Which one of the following series is convergent?

)z, (2"

4n+1
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®) 5, (1-2)
(C) Zn=1 S;;gi)

O v (105 (2)

. tan2x—-2sinax
13. Let a and B be two real numbers. If im————
x—0 x(1—cos2x)

= B then a + B equals
(A)3
(B) 1
()
(D)

w1 N|w

2

2x3+3y3 (x )i (0 O)
14. Let f : R? > R be defined by f(x,y) =1 x?+y? ’ 4 "L Let £,(0,0) and f,,(0,0) denote the first
0, (x,y) = (0,0)

order partial derivatives of f(x, y) with respect to x and y, respectively, at the point (0, 0). Then which one
of the following statements is TRUE?

(A) f is continuous at (0, 0) but f;(0,0) and f,,(0, 0) do not exist

(B) f is differentiable at (0, 0)

(C) f is not differentiable at (0, 0)

(D) f is not continuous at (0, 0) but £,(0,0) and £, (0, 0) exist

15. If the volume of the region bounded by the paraboloid z = x> + y* and the plane z = 2y is given by
—v2
foa fﬁz(};) f_;‘/% dx dz dy, then
(A)a=2andB(y) =y,y €[0,2]
(B)a =1and B(y) = y%y € [0,1]
(C)a=2and B(y) = y*y €[0,2]
(D)a=1andfB(y) =y,y €[0,1]

J2x—x2
16. The value of the integral foz Jo 27 % + 92 dy dxis
17
(A) 5
16
(B)
14
(€~
13
(D)

17. Let T:R3 > R* be a linear transformation. If T(1,1,0) = (2,0,0,0), T(1,0,1) = (2,4,0,0) and
T(0,1,1) =(0,0,2,0),thenT(1,1,1) equals
(A)(1,1,1,0)

(8)(0,1,1,1)

(€)(2,2,1,0)
(D) (0,0,0,0)

18. Let M be an n X n non-zero skew symmetric matrix. Then the matrix (I,, — M)(I,, + M)~ 1 is always
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(A) singular

(B) symmetric
(C) orthogonal
(D) idempotent
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19. A packet contains 10 distinguishable firecrackers out of which 4 are defective. If three firecrackers are drawn
at random (without replacement) from the packet, then the probability that all three firecrackers are
defective equals

1
(A) 75
1
(B) o5
1
(€ 3
1
(D) 5

20. Let X4,X5,X3,X, be iid. random variables having a continuous distribution. Then P(X3 < X; <
max(X4,X,4)) equals
1
(A) 5
1
(B)

3

(©5

(D)

21. Consider the simple linear regression model y; = a + Bx; + €;, i=1,2,..,n, where €; are i.i.d. random
variables with mean 0 and variance g% € (0, ). Suppose that we have a data set (xq,y1), ..., (X, ¥,) With
n=20Y",x;=100,Y",y;,=50,Y" ,x% = 600,¥" , y* = 500 and Y7, x;¥; = 400. Then the least
square estimates of a and f3 are, respectively,

(A) 5 and%

(B) =5 and%
(C) 5 and —%
(D) —5and —>

22. LetZ, and Z, bei.i.d. N(0, 1) random variables. If Y = Z% + Z2, then P(Y > 4) equals
(A) e2
(B)1—e~?
()e

(D)e™*

23. Consider a sequence of independent Bernoulli trials with probability of success in each trial being % Let X
denote the number of trials required to get the second success. Then P(X = 5) equals
(A) i
(B) i
(€)=

(D)=

27, 0<x<y<oo

24. Let the joint probability density function of (X,Y) be f(x,y) = { 0 otherwise

.Then P (X < ]2—,)

equals
1

(A) 2

1

(B)

3
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2
(€3
1
(D) 5
2
25. Let X4,X5,X3,X,4, X5 be a random sample from N(0,1) distribution and let W = % Then E(W)
X2+X3+X3+X2
equals
(A)5
2
1
(B) 3
1
(€
1
(D) ¢

26. Let X{,X,,...,X,, be a random sample from N(u,, az) distribution and Y4,Y5, ...,Y,, be a random sample
from N(u,,0?) distributiion, where p; € R,i = 1,2 and o > 0. Suppose that the two random samples are

independent. Define X = %Z'iLlX,- and W = M XkD)

————=. Then which one of the following statements is
/Zﬁl(yi—ﬂz)z

TRUE for all positive integers m and n?

(A) W~tp,

(B) W~t,

(C) W2~ m,1

(D) W2~Fm,n

27. Let X4,X,,...,X,, be a random sample from U(@ — 0.5,0 + 0.5) distribution, where 8 € R. If X1 =
min {X;,X;,...,X;} and X,y = max {X4,X>, ..., X;,}, then which one of the the following estimators is NOT
a maximum likelihood estimator of 6?

(A)5 (X + Xemy)

(B) % (3 Xy + Xmy + 1)
(@5 (X + 3K = 1)
0)5 (3 Xy — Xy — 2)

28. Let X;,X5, ..., X,, be a random sample from Exp (8) distribution, where 8 € (0, ). If X = %Z?ﬂ X;, then a
95% confidence interval for 0 is

(a) (0, Zneez|

nXx

(B) X%n,(l.t)s ) oo)
nX

(c) (0, Xnaez|

2nX

(0) |2z, o)

2nX

29. Let X{,X5,...,X,, be a random sample from U(1,2) distribution and let Y,,Y,, ...,Y,, be a random sample
from U(0,1) distribution. Suppose that the two random samples are independent. Define Z; =

1, ileYl <1 ., _ . 1on _ _
{O, otherwise’ i=1,2,..nlIf 111L1£10P (|n2,-=12i 0| < e) =1, for all € > 0, then 0 equals
1

(A)Z
1

(B)

2
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(C) log. >
(D) loge 2

30. Let X{,X3,...,X, be a random sample from a distribution with probability density function fy(x) =
{0(1 -x)%1 o0<x<1

0, otherwise’

test of size (0 < a < 1) would reject H if

(A) _Z?zlloge(l - Xi)z < X%n,l—a
(B) —Xi;loge(1 — X)? < Xi1-a
(C) - ?zlloge(l - Xi)z < X%n,a
(D) — Xi1 loge(1 — X1)? < Xita

0 > 0. To test Hy : 8 = 1 against H, : 6 > 1, the uniformly most powerful
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SECTION -B

MULTIPLE SELECT QUESTIONS (MSQ)
Q.31 - Q.40 carry two marks each.

31. Let the sequence {x,},>1 be given by x,, = sin%”, n = 1,2, .... Then which of the following statements is/are
TRUE?
(A) The sequence {x,},>1 has a subsequence that converges to %
(B) lim supx, =1

n—->oco
(C) lim infx, = -1
n—-oo
(D) The sequence {x, },>1 has a subsequence that converges to \/%
32. Let f:R? > R be defined by f(x,y) = x%(2 —y) — y® + 3y? + 9y, where (x,y) € R%. Which of the
following is/are saddle point(s) of f?
(A) (0,—-1)
(8) (0,3)
(€ 3,2)
(D) (=3,2)

33. The arc length of the parabola y? = 2x intercepted between the points of intersection of the parabola y =
2x and the straight line y = 2x equals

(A) fol,/l +y2dy
(B) [, Y1+ 4yZ dy

1/21+2x
© )" dx
1/2+/1+4x

(D) J, = dx

1 1
34. Forreal constantaand b, let M = [ﬁ x/_i] be an orthogonal matrix. Then which of the following statements
a b

is/are always TRUE?
A)a+b=0

(B)b =V1—a?
(Clab=—>

(D)M? =1,

35. Consider a sequence of independent Bernoulli trials with probability of success in each trial being % Then

which of the following statements is/are TRUE?

(A) Expected number of trials required to get the first success is 5

(B) Expected number of successes in first 50 trials is 10

(C) Expected number of failures preceding the first success is 4

(D) Expected number of trials required to get the second success is 10
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36. let X,Y) have the joint probability mass function fx,y) =
x+1) 16\ (1) 5\ 16 =
( y )( X ) (6) (6) (2) » ¥y=01.,x+1x=01,.., 16. Then which of the following
0, otheriwse
statement is/are TRUE?
3
(A)E(Y) = >
49
(B) Var(Y) = T
(C) E(XY) = %

(D) Var(X) =3

37. Let X4, X, X3 bei.i.d. N(0, 1) random variables. Then which of the following statements is/are TRUE?
(A) V2 X,

~ t2
/XZZ+X32
(B) V2 X, -
[ X5 +X5|
(X1-X5)?
(C) xrxz  F1a

(D) X, X7~ x3

1

38. Let {X,},>1 be a sequence of i.i.d. random variables such that P(X; = 0) = % =1—-P(Xq; =1) DefineU,, =
%Z?ﬂ X;andV, = %Z?ﬂ(l —X;)?, n=1,2,... Then which of the following statements is/are TRUE?
. 3 1
(A) lim P (|u, 3] < 555) = 1

o #1312 -
@ P (47 (5 2) 1) =902

01 (17 (13 £2) =+ ()

39. Let X,;,X,,..,X, be Poisson (4) random variables, where A > 0. Define )_(:%Z}‘ﬂX,- and S§% =

ﬁZ?ﬂ(Xi — X)2. Then which of the following statements is/are TRUE?
(A) Var (X) < Var (§?)

(B) Var (X) = Var (5%)

(C) Var (X) attains the Cramer-Rao lower bound

(D) E(X) = E(S?)

2x, if0<x<1

0, otherwise and f4(x) =

. Let X be a random variable having pdf f € P = {f,, f1}. Consider testing Hy : f(x) =

40. Consider the following two probability density function (pdfs) f,(x) ={

{1, if0<x<1
0, otherwise
fo(x),Vx€[0,1] against Hy : f(x) = f1(x),V x € [0,1] at a = 0. 05 level of significance. For which of the

following observed values of random observation X, the most powerful test would reject H?
(A)0.19
(B) 0.22
(€)0.25
(D) 0.28
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SECTION -C

NUMERICAL ANSWER TYPE (NAT)

Q.41 - Q-50 carry one mark each.

AL I (\/n2+1+n)2 |
. 11mMm —— equals
noe fmirr O

42,

43,

44,

45.

46.

47.

48.

49,

50.

51.

52.

2
The maximum value of the function y = #,x € Ris

The value of the integral fol fylz 3—; dx dy equals (round off to two decimal places)
11 1 1
.1 2 3 2f.
The rank of the matrix 2 5 6 4|
2 6 8 5

3
Let (X,Y) have the joint probability density function f(x,y) = {Z(y—x), 0<x<y< 2. Then the

o, otherwise
conditional expectation E(X\Y = 1) equals (round off to two decimal places)

Let X be a random variable having the Poisson (4) distribution and let E be an event such that P(E|X = i) =
1-2"9i=0,1,2,...Then P(E) equals (round off to two decimal places)

Let X;,X, and X3 be independent random variables such that X; ~ N(47,10), X, ~ N(55,15) and
X3 ~N(60,14). Then P(X; + X, = 2X3) equals (round off to two decimal places)

Let U~ F5g and V ~ Fgs. If P[U > 3.69] = 0.05, then the value of ¢ such that P[V > c] = 0.95 equals
(round off to two decimal places)

Let the sample mean based on a random sample from Exp(4) distribution be 3.7. Then the maximum
likelihood estimate of 1 — e % equals (round off to two decimal places)

Let X be a single observation drawn from U (0, 8) distribution, where 8 € {1,2}. Totest Hy : 8 = 1 and H; :
0 = 2 consider the test procedure that rejects H, if and only if X.0.75. If the probabilities of Type-l and
Type-ll errors are a and f3, respectively, then a + 8 equals (round off to two decimal places)

Q.51 - Q.60 carry two marks each.

Let f:[—1,3] = R be a continuous function such that f is differentiable on (—1,3), |f'(x)| < % Vx€
(-1,3),f(—1) =1and f(3) = 7. Then f(1) equals

.. . . . . 28
Let a be the real number such that the coefficient of 125 in Maclaurin’s series of (x + a3) e’ is—. Then a

124!
equals
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53.

54.

55.

56.

57.

58.

59.

60.

1 0 0
Consider the matrix M = [0 3 2|. Let P be a non-singular matrix such that P~'MP is a diagonal matrix.
0 1 4

Then the trace of the matrix P~ M3 P equals

Let P be a 3 x 3 matrix having characteristic roots 1; = —g,lz =0 and A3 = 1. Define Q = 3P3 — P% —

P+15and R =3P3 —2P. If a = det(Q) and B = trace (R), then a + 8 equals
(round off to two decimal places)

02
Let X and Y be independent random variables with respective moment generating functions My (t) = %
03
and My(t) = %, —o0 < t < 0. Then P(X +Y = 1) equals (round off to two decimal
places)

Let X be a random variable having U(0, 10) distribution and Y = X — [X], where [X] denotes the greatest
integer less than or equal to X. Then P(Y > 0.25) equals

A computer lab has two printers handling certain types of printing jobs. Printer-l and Printer-ll handle 40%
and 60% of the jobs, respectively. For a typical printing job, priting time (in minutes) of Printer-l follows
N(10,4) distribution and that of Printer-Il follows U(1, 21) distribution. If a randomly selected printing job is
found to have been completed in less than 10 minutes, then the conditional probability that it was handled
by the Printer-Il equals (round off to two decimal places)

Letx; =1,x5 =0,x3 =0,x4 = 1,x5 = 0,x¢ = 1 be the data on a random sample of size 6 from Bin (1, 9)
distribution, where 8 € (0,1). Then the uniformly minimum variance unbiased estimate of 8(1 + 0) equals

Let x; = 1,x, = 4 be the data on a random sample of size 2 from a Poisson (@) distribution, where 8 €
. -0k
(0,0). Let 3 be the uniformly minimum variance unbiased estimate of (0) = Z,‘fﬂ% based on the

given data. Then ¥ equals (round off to two decimal places)

Let X be a random variable having N(6, 1) distribution, where 8 € R. Consider testing H : 8 = 0 against
Hy:0+0 at a =0.617 level of significance. The power of the likelihood ratio test at 8 = 1 equals
(round off to two decimal places)

| IFAS (www.ifasonline.com) Contact: 9172266888 11



http://www.ifasonline.com/

IT-JAM STATISTICS 2020

IFAS Online Classes : https://www.ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/msc-
entrance-math-Exam.jsp

ifas contest : https://ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/iit-jam-
LearnPlayWin.jsp

ifas test series : https://ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/iit-jam-math-Test-
Series.jsp

IFAS YouTube : http://youtube.com/c/IFASMaths

IFAS Facebook Page : https://www.facebook.com/IFASMaths/

IFAS Facebook Group : https://www.facebook.com/groups/IFASMaths

IFAS Telegram Channel : https://t.me/IFASMaths

IFAS Instagram : https://instagram.com/ifas_mathematics

For more query and information please contact on this no. 9172266888/7248990393

Download free IFAS app from Play Store :
https://play.google.com/store/apps/details?id=com.ifasapp

Register For Free Live Lectures : https://ifasonline.com/register.jsp

| IFAS (www.ifasonline.com) Contact: 9172266888 12



http://www.ifasonline.com/
https://www.ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/msc-entrance-math-Exam.jsp
https://www.ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/msc-entrance-math-Exam.jsp
https://ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/iit-jam-LearnPlayWin.jsp
https://ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/iit-jam-LearnPlayWin.jsp
https://ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/iit-jam-math-Test-Series.jsp
https://ifasonline.com/MSC-ENTRANCE-EXAM/mathematics/iit-jam-math-Test-Series.jsp
http://youtube.com/c/IFASMaths
https://www.facebook.com/IFASMaths/
https://www.facebook.com/groups/IFASMaths
https://t.me/IFASMaths
https://instagram.com/ifas_mathematics
https://play.google.com/store/apps/details?id=com.ifasapp
https://ifasonline.com/register.jsp

