IT-JAM STATISTICS 2018

SECTION - A

MULTIPLE CHOICE QUESTION (MCQ)

Q.1 - Q.10 carry one mark each.

1. Let{a,},>1 be a sequence of real numbers such thata; = 2 and, forn > 1,
2a,+1

Ani1 = a, + 1
Then

(A)1.5< a,, <2,forall natural numbern > 1

(B) there exist a natural number n > 1 such thata,, > 2

(C) there exist a natural number n > 1 such that a,, < 1.5

1++/5
2

(D) there exist a natural number n > 1 such that a,, >

2. Thevalue of

n2

1111_)1?0 (1 + %) e 2n
Is
(A) e 2
(B)e™?!
(C)e
(D) e?

3. Let{a,},>1and {b,},>1 be two convergent sequence of real numbers. For n > 1, define u,, = max {a,, b,,}
and v,, = min {a,, b,,}. Then
(A) neither {u,},,51 nor {v, }n=1 converges
(B) {ty}n=1 converges but {v,, },,-; does not converge
(C) {u,, }n=1 does not converge but {v,},>; converges
(D) both {u,,},>1 and {v, },>1 converge

4, LetM = . If I is the 2 x 2 identity matrix and 0 is the 2 x 2 zero matrix, then

U1 W | =
VLN B | W

(A)20M? —13M + 71 = 0
(B)20M? —13M —71 =0
(C)20M2 +13M +71 =0
(D) 20M? +13M —71 =0
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5. Let X be a random variable with the probability density function

Flx) = %Z)e‘“"xl"‘1 x=>0,a>0,p>0
0, otherwise.
If E(X) =20 and Var (X) = 10, then (a,p) is
(A) (2, 20)
(B) (2, 40)
(C) (4, 20)
(D) (4, 40)

6. Let X be a random variable with the distribution function

0, x <0,
1 4x—x?
F(x) =<{= <x<
(x) o 0<x<2,
1, x< 2.
ThenP(X=0)+P(X=1.5)+PX=2)+PX=>1)
Equals
3
(A)g
5
(B)g
7
€3
(D)1
7. Let X4, X, and X3 bei.i.d. U(0, 1) random variables ThenE(ﬂ) equals
o 1,42 3 oleHe 2 : X1+X2+X3
1
(A)5
1
(B) >
2
(O

3
3

(D)7

4

8. letx; =0,x5 =1,x3 =2,x4 =3 and x5 = 0 be the observed value of a random sample of size 5 from a
discrete distribution with the probability mass function

o =0
3 ’ X = )’
20
fa0) =PX=x)=4 =, x=1,
1-06 _ 23
2 ) X = gl
Where 0 € [0, 1] is the unknown parameter. Then the maximum likelihood estimate of 6 is
2
(A) 2
3
(B)Z
5
(€)=
(D)2

9
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9. Consider four coins labelled as 1, 2, 3 and 4. Suppose that the probability of obtaining a ‘head’ in a single toss
of the i*" coins is i, i=1,2,3,4 . Acoinis chosen uniformly at random and flipped. Given that the flip
resulted in a ‘head’, the conditional probability that the coin was labelled either 1 or 2 equals
(A) =
(8) =
(0

4

(D) —

10

10. Consider the linear regression model y; = By + B1x; + €;i =1,2,...,n, where ¢;’s are i.i.d. standard
normal variables. Given that

Mox=3.2, 200y = 42,08 (- 150 %) = 15 and iy, (x - 120, x) ()

nyyi)=17

The maximum likelihood estimates of 8 and 31, respectively are

(A) Y and 2
15 75
32 17

(B) Eand =

(Q) Uand 2
15 75

43 17
(D) 7—5and =

1

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

2 -
%T:lnx], where [y] denotes the greatest integer has than or equal

11. Let f:[—1,1] - R be defined by f(x) =
to y.Then

(A) f is continuous at — % 0,1
(B) f is discontinuous at —1, 0, 1

(C) f is discontinuous at —1, — O =

(D) f is continuous everywhere except ato

cos x xsinx

12. Let f,g:R — R be defined by f(x) = x* —
(A) f(x) = g(x) for more than two values ofx
(B) f(x) # g(x) forallx inR
(C) f(x) = g(x) for exactly one values of x
(D) f(x) = g(x) for exactly two values of x

.Then

and g(x) =

13. Consider the domain D = {(x,y) € R?%: x < y} and the function h: D — R defined by h((x, y)) =(x-2)*+
- D% (xy) €D.

Then the minimum value of h on D equals
(A)%

(B) %
€y

(D)
| IFAS (www.ifasonline.com)Contact: 9172266888 3
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14. LetM = [X Y Z] be an orthogonal matrix with X,Y,Z € R3 as its column vectors. Then Q = XXT + YYT
(A) is a skew —symmetric matrix
(B) is the 3 x 3 identity matrix
(C) satisfies Q% = Q
(D) satisfies QZ = Z

15. Let f:[0,3] —» R be defined by
0, 0<x<1
fx) = e —e 1<x<?2
e +1 2<x<3

Now, define F: [0,3] - R by

F(0) =0and F(x) = fxf(t) dt,for0<x <3
0

Then

(A) F is differentiable atx = 1and F'(1) = 0
(B) F is differentiable atx = 2and F'(2) = 0
(C) F is not differentiable at x = 1

(D) F is differentiableatx = 2and F'(2) = 1

16. If x,y and z are real numbers such that 4x + 2y + z = 31 and 2x + 4y — z = 19, then the value of 9x +
7y +z
(A) cannot be computed from the given information
(B) equals %

(C) equals %

(D) equalsz3ﬁ

. eem=[1 "1 1]n

X X
V= {(x,y, 0)€ R3;M[y] = [g] and W = {(x,y,z) ER:M H = [g]},
0 z

Then

(A) the dimension of VV equals 2

(B) the dimension of W equals 2
(C) the dimension of V equals 1

D)V nWw = {(0,0,0)}

18. Let M be a 3 x 3 non-zero, skew- symmetric real matrix. If I is the 3 x 3 identity matrix, then
(A) M is invertible
(B) the matrix I + M is invertible
(C) there exist a non-zero real numbers a such that al + m is not invertible
(D) all the eigenvalues of M are real
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19. Let X be arandom variable with the moment generating function
6 etZ/Zn
My (t) = Fan T't ER

Then P(X € Q), where Q is the set of rational numbers, equals
(A)O

(8);
(€3

(D)3

20. Let X be a discrete random variables with the moment generating function

1+ 3eH)?%(3 + eh)3
My (t) = 1024 JtER

Then
(A)EXX) =

4
(B)P(X = 1) = %
(C) Var(X) = ;—z

(D) P(X =5) = —

9

21. Let {X, },>1 be a sequence of independent random variables with X,, having the probability density function
as

1
0= {2

0, otherwise

x>0,

Then Iim [P (X,, > 3n) + P(X,, > n + 2v2m)]

n—oo

Equals

(A) 1+ @(2)
(B) 1 —®(2)
(C) @(2)
(D)2 - ®(2)

22. Let X be a poisson random variables with mean % Then E((X + 1)!) equals
1
(A) 2e 2

(B) 4-e_%
(C) 4e1
(D) 2e~1

23. Let X be a standard normal random variable. Then P(X3 — 2X% — X + 2 > 0) equals
(A)20(1) -1
(B) 1 —®(2)
(C)20(1) — D(2)
(D) @(2) — @(1)
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24. Let X and Y have joint probability density function
(2, 0sx<y<1,
fxy) = {0, otherwise.

leta = E(Y|X =2)and b = Var(Y|X = 3). Then (a, b) is
w(2)
® (555)
© (53)
©) (%)

25. Let X and Y have the joint probability mass function

m+n
PX=mY=n)={ 21 ’
0, otherwise.

m1,2,3;n=1,2,

Then P(X = 2|Y = 2) equals
1
(A)3

2
(B)g
1
(€) 5
1
(D)

26. Let X and Y be two independent standard normal random variables. Then the probability density function of

|XI.
\F z>0

Z = ¥l is
7 21
(A) f(2) = { iz
0, otherwise

2 2
(B)f(z)={¢7_ne oz

0, otherwise
_(e7* z>0,
Q) f(2) = { 0, otherwise
2 1
(D) f(2) = {E (1422 z>0,
0, otherwise

27. Let X and Y have the joint probability density function

(e 0<x<y<o
fxy) = { 0, otherwise.
Then the correlation coefficient between X and Y equals

(A)3
(B) 5
©%
2
(D) 7

| IFAS (www.ifasonline.com)Contact: 9172266888 7



http://www.ifasonline.com/

IT-JAM STATISTICS 2018

28. Letx; = 2,x, = 1 and x3 = —1 be the observed value of a random sample of size three from a discrete
distribution with the probability mass function

1
f(x;0) =P(X =x) :{m xe{-60,-60+1,..0,..,0}

0, otherwise,
Where 8 e®= {1,2, ..... } is the unknown parameter. Then the method of moment estimate of Ois
(A)1
(B) 2
(€)3
(D)4

29. Let X be a random sample from a discrete distribution with the probability mass function

1
fx;0)=PX=x)=1g *=12..6,
0, otherwise,
Where 8 €®= {20, 40} is the unknown parameter. Consider testing

Hy: 0 = 40 against Hy: 0 = 20

At a level of significance a = 0. 1. Then the uniformly most powerful test rejects H, if and only if
(A)X <4

(B)X >4

Q)X =3

(D)X <3

30. Let X; and X, be a random sample of size 2 from a discrete distribution with the probability mass function

f(x;e):P(sz):{16_"e ;:(1)

Where 8 e®= {0.2, 0.4} is the known parameters. For testing Hy: 0 = 0.2 against H,: 0 = 0.4, consider a
test with the critical region

C={(x1,x2) €{0,1}x{0,1} : x1 + x5 < 2}.

Let a and B denote the probability of Type | error and power of the test, respectively

Then (a,B) is

(A) (0.36, 0.74)

(B) (0.64, 0.36)

(C) (0.05, 0.64)

(D)(0.36, 0.64)

SECTION- B
MULTIPLE SELECT QUESTION (MSQ)
Q.31 - Q.40 carry two marks each

31. Let{a,},>1 be asequence of real numbers such that
an = Zign+1%' n=1.
Then which of the following statements (s) is (are) true?
(A) {a, }n=1 is an increasing sequence
(B) {a, }ns1 is bounded below
(C) {a,}ns1 is bounded above
(D) {a, }n>1 is a convergent sequence

| IFAS (www.ifasonline.com)Contact: 9172266888 8
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32. LetY,-1(a,)? be a convergent series of positive real numbers. Then which of the following statements id
(are) true?
(A) ¥,51(a,)? is always convergent
(B) Xn21+/an is always convergent

C) XYps1 @ is always convergent

(D) Yps1 % is always convergent

33. Let{a,},>1 be a sequence of real numbers such that a; = 3and forn > 1,
az—2a, +4
A1 = - 2
Then which of the following statements (s) is (are) true?
(A) {an}n>1 is a monotone sequence
(B) {a, }n=1 is a bounded sequence
(C) {a,}ns1 does not have finite limit, asn — oo
(D) 7lll_r)lg0 a, =2

34. Let f:R — R be defined by

Fl) = x*(2+ sin%) x#0
0, x=0
Then which of the following statement (s) is (are) true?
(A) f attains its minimum at 0
(B) f is monotone
(C) f is differentiable at O
(D) f(x) > 2x* + x3,forallx > 0

35. Let P be a probability function that assigns the same weight to each of the points of the sample space Q= {1,
2, 3, 4}. Consider the events E = {1,2},F = {1,3} and G = {3, 4}. Then which of the following statements
(s) is (are) true?
(A) E and F are independent
(B) E and G are independent
(C) E and G are independent
(D) E, F and G are independent

36. Let X4,,X,,...,X,,,n =5, bearandom sample from a distribution with the probability density function

_(x_e)' > 0
x.0) = {e x>
f(x; 6) 0, otherwise,
Where 8 € R is the unknown parameter. Then which of the following statements (s) is (are) true?
(A) A 95% confidence interval of 8 has to be of finite length

(B) (min {X1, X5, ..., X} + % 1n(0.05), min {X;, X5, ..., X, }is a 95% confidence interval of 6

(C) A 95 % confidence interval of 8 can be of length 1
(D) A 95 % confidence interval of 8 can be of length 2

| IFAS (www.ifasonline.com)Contact: 9172266888 10
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37. Let {X1,X3,...,X;,} be arandom sample from U(0, 8), where® > 0 is the unknown parameter. Let X, =
max {X4, X5, ..., X,,}. Then which of the following is (are) consistent estimator (s) of 83?
(A) 8X3
(B)ng
2 3

(Q) (; i=s Xi)

nXipy+1
0 =

38. Let {X{,X,,...,X,,} be arandom sample from a distribution with the probability density function

c(@)e x99  x>20
x:0) = {
f(x:6) 0, otherwise,
Where 8 € R is the unknown parameter. Then which of the following statements (s) is (are) true?

(A) The maximum likelihood estimator of 8 isw

(B)c(8)=1,foralld e R
(C) the maximum likelihood estimator of 8 is min {X;, X5, ..., X,,}
(D) The maximum likelihood estimator of 8 does not exist

39. Let {X{,X5,...,X,,} be arandom sample from a distribution with the probability density function

0%xe 9% x>0
;0) = .
f(x:0) { 0, otherwise,

Where 6 > 0 is the unknown parameter.
(A) Y is a complete sufficient statistic for

(B) 2771 is the uniformly minimum variance unbiased estimator of 8
(C)
(D)

2n-1. . - . . .
o i the uniformly minimum variance unbiased estimator of 8

2n+1
Y

is the uniformly minimum variance unbiased estimator of 8

40. Let {X{,X5,...,X,,} be arandom sample from U(60, 0 + 1), where 8 € R is the unknown parameter.

Let U = max{X, X5, ..., X} and V = min{X4, X,, ..., X,,} .Then which of the following statements (s) is
(are) true?
(A) U is a consistent estimator of 8
(B) V is a consistent estimator of 6
(C) 2U — V — 2 is a consistent estimator of 8
(D) 2V — U + 1is a consistent estimator of 6
SECTION-C
NUMERICAL ANSWER TYPE (NAT)

Q.41 - Q.50 carry one mark each
41. Let{a,},>1 be a sequence of real numbers such that a,, = w, nx>1

Then ),,»1 a, converges to

42. letS ={(x,y) ER%x,y>0,/4— (x—2)2 <y<,9-(x—3)%}

Then the area of S equals

43. LetS = {(x,¥) € R%:|x| + |y| < 1}. Then the area of S equals

| IFAS (www.ifasonline.com)Contact: 9172266888 11
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44. Let
11 1 3
]:Efo tz(1-1t)zdt
Then the value of | equals

45. A fair dieis rolled three times independently. Given that 6 appeared at least once, the conditional probability
that 6 appeared exactly twice equals

46. Let X and Y be two positive integer valued random variables with the joint probability mass function
>
PX=mY=n)= {g(mh(n), mn _.1
0, otherwise,
1

1\m-1 n
Where g(m) = (E) ,m=1and h(n) = (5) ,n=>1.Then E(XY) equals

47. Let E, F and G be three events such that
P(ENFNG)=0.1,P(G|F) =0.3and P(E|IF N G) = P(E|F)
Then P(G|E N F)equals

48. Let A1, A, and A3 be three events such that

P(A)=1i=123PAn4a)=11<ij<3andP(a,n2;n45)=1.

Then the probability that none of the events 4, A,, A3 occurs equals

49. Let X4,X,,....,X, be arandom sample from the distribution with the probability density function f(x) =

1 gl 1 e 1 . o
€ =4 +.e I*=6l x € R Then —Yi-1X; converges in probability to

50. Letx; =1.1,x, = 2.2 and x3 = 3.3 be the observed values of a random sample of size three form a

distribution with the probability density function
1 -x/0
f(x:0)={ee 7
0, otherwise,
Where 8 e®= {1, 2, ... } is the unknown parameter. Then the maximum likelihood estimate of 6

equals

Q.51- Q.60 carry two marks each

51. Let f: R — R be a differentiable function such that f' is continuous on R with f'(3) = 18 Define

oier=n(1fer3)-(-3)

Then lim g,(3) equals
n—oo

52. LetM = Y%, X;XT where
X'=1 -110,x%=[1101],xX{=[13 10]andX}=[111 10].
Then the rank of M equals

| IFAS (www.ifasonline.com)Contact: 9172266888 13
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53. Let f: R — R be a differential function with lim f(x) = c and lim f'(x) = 2. Then
X—00 X—00

lim (1 + %)x

X—00

Equals

54. The value of [2( [ e5'"Y sinx dy) dx equals

55. Let X be a random variable with the probability density function
4x* 0<x<1,

xZ
f(x): x—?, 1<x<?2

0, otherwise,

Where k is a positive integer. Then P (% <x < ;) equals

56. Let X and Y be two discrete random variables with the joint moment generating function
Myy(tq,t;) (1 ‘1+2)2(2 t2+1>3t t, ER
] =|5ze = e o ] )
xy(ty, 2 3 3) \3 3 1,12
Then P(2X + 3Y > 1) equals

57. Let X4,X,,X3and X, be i.i.d. discrete random variables with the probability mass function
n-1
P(Xl — n) — 7 n= 1,2, rnly
0, otherwise.

Then P(X; + X5 + X3 + X, = 6) equals

1

58. Let X be a random variable with the probability mass function P(X = n) = {E n=12.,10
0, otherwise,

Then E(max {X, 5}) equals

59. Let X be a sample observation from U(8, 6?) distribution, where 8 €®= {2, 3} is the known as parameter.
For testing
Hy:0 =2 against H1:0 = 3,
Let a and B be the size and power, respectively, of the test that rejects H, ifand only X > 3.5. Thena + f8
equals

60. A fair die is rolled four times independently. Fori = 1,2,3,4 define
{1, if 6 appears in the ith throw,
Yi = .
0, otherwise,
Then P(max{Y,,Y,,Y3,Y,} = 1) equals

| IFAS (www.ifasonline.com)Contact: 9172266888 14
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ANSWER KEY

SECTION A

1 2 3 4 5 6 7 8 9 10
A A B B B C C B C D
11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
B D C |C A |D C B A A
21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
D |B C D A D C B A D

SECTION B

31 32 33 34 35 36 37 38 39 40
A;B;CD | A,C | A,C | AC A;C B;C,D | B;C;D A A;C | B,C,D

SECTION C

41 42 43 44 45 46 47 48 49 50
5;‘;0 780to | 1.90to0 0';25 0';(1)6 2';(5)0 O;S 0&3)0 4';:)5 1';20
5.50 7.90 2.10 040 | 0.17 | 3.50 | 0.35 | 0.40 5.25 2.10
51 52 53 54 55 56 57 58 59 60
125 3.0to | 7.25t0 1.70 | 0.85 | 0.97 | 0.01 | 6.25 1.10 0.50

to 30 750 to to to to to to to
127 ' | 1.80 | 090 | 099 | 1.03 | 6.75 1.20 0.53
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