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Instructions for the Candidates

. Write your Roll Number in the space provided on the top of this page.
. This paper consists of one hundred (100) multiple choice type of questions. All questions are compulsory.
. At the commencement of examination, the question booklet will be given to you. In the first 5 minutes, you are requested to open the

booklet and compulsorily examine it as below :

(i) To have access to the Question Booklet, tear off the paper seal on the edge of this cover page. Do not accept a booklet without
sticker seal and do not accept an open booklet.

(i) Tally the number of pages and number of questions in the booklet with the information printed on the cover page. Faulty booklets
due to pages/questions missing or duplicate or not in serial order or any other discrepancy should be got replaced immediately
by a correct booklet from the invigilator within the period of 5 minutes. Afterwards, neither the Question Booklet will be replaced
nor any extra time will be given.

(i) After this verification is over, the Test Booklet Number should be entered on the OMR Answer Sheet and the OMR Answer Sheet
Number should be entered on this Test Booklet.

. Each item has four alternative responses marked (A), (B), (C) and (D). You have to darken the oval as indicated below on the correct

response against each item.
Example: (&> @ (C> (D where (B) is the correct response.

. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper — Il only. If you mark your response at any

place other than in the oval in the OMR Answer Sheet, it will not be evaluated.

. Rough Work is to be done in the end of this booklet.
. If you write your Name, Roll Number, Phone Number or put any mark on any part of the OMR Answer Sheet, except for the space

allotted for the relevant entries, which may disclose your identity, or use abusive language or employ any other unfair means, such as
change of response by scratching or using white fluid, you will render yourself liable to disqualification.

. You have to return the original OMR Answer Sheet to the invigilator at the end of the examination compulsorily and must not carry it

with you outside the Examination Hall. You are however, allowed to carry original question booklet and duplicate copy of OMR Answer
Sheet on conclusion of examination.

. Use only Blue/Black Ball point pen.
X 10.
11.

Use of any calculator or any electronic devices or log table etc., are prohibited.
There shall be no negative marking.
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LOGARITHMS

0 1 2 3 4 5 8 7 8 9 Mean Differences
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0000 JO043 | 0088 | 0128 {0170 | 0212 | 0253 j 0284 | 0334 | 0374 ;4 B8 12{17 2% 25129 33 37]
0414 { 0453 § 0492 [ 0531 | 05689 | 0607 {0645 [ 0882 | 0718 0755 |4 8 111519 23|28 30
0762 10828 | 0864 | 0899 {0934 | 0989 | 1004 | 1038 | 1072 [ 1108 |3 7 10]14 17 21]24 28 31
11390 | 1173 | 1206 | 1230 § 1271 | 1303 | 1335 | 1367 | 1309 | 1430 13 6 10{13 18 18)23 26 29|
1481 | 1492 | 1623 | 1553 ] 1584 | 1614 | 1644 | 1673 | 1703 {1732 13 6 9|12 15 18|21 24 2
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2304 12330 | 2355 § 2380 12405 | 2430 [ 2455 124801 2504 {25202 5 7 {1012 15{17 20
2553 § 2577 | 2601 | 2625 2848 | 2672 | 2605 2718} 2742 {2765 12 & 7 |9 12 14{16 19 21
2780 [ 2810 | 2833 | 2866 §2878 1 2900 | 2023 } 2945 | 2067 (2088 (2 4 7 |9 11 13{16 18 20
3010 §3032 1 3054 | 3075 | 3096 | 3118 | 3139 {3160 | 3181 {3201 ]2 4 6|8 11 13|15 17 19|
322213243 | 3263 | 3284 | 3304 § 3324 334683365 | 3385 {34042 4 68 10 12]14 16 18
3424 13444 | 3464 | 3483 {3502 3522 {3841 13560 | 3578 {36982 4 8{8 10 1214 15 17
3617 | 3638 | 3655 | 3674 3892} 3711 (972013747 | 3788 |3784 2 4 87 8 11{1316 17
3802 13820 | 3838 | 3856 13874 [ 3802 {3800 [ 3827 | 3945 {89622 4 S{7 9 111214 18
28 [I3979 13997 | 4014 | 4031 | 4048 | 4065 {4082 14099 | 4118 | 41332 3 S[7 8 1012 14 15
26 [|4150 {4168 | 4183 | 4200 [ 4216 | 4232 14245 | 42651 4281 {4298 |2 3 S5{7 8 10|11 13 15
27 §4314 | 4330 | 4346' | 4382 {4378 | 4393 | 4409 | 4425 [ 4440 {4456 {2 3 5|6 8 © |11 13 14
28 [14472 1 4487 | 4502 | 4518 [ 4533 | 4548 (4864 |4STO | 4504 , 1800 (2 3 S§i{6 8 u (11 12 14
290 14624 [ 4839 | 4654 | 4889 14683 | 4698 [ 47134728 | 4742 {4757 §1 3 4|8 7 91012
30 {|4771 | 4786 | 4800 | 4814 | 4829 | 4843 | 4857 WIQ'% 480031 3 46 7 8 (1011 1
31 (14914 1 4828 | 4942 | 4855 [ 4989 | 4983 [ 4997 {5011 5024 503811 3 4|6 7 8 (101112
32 {53051 5065 | 5079 | 5092 | 5108 { 5119 { B132 {5145 | 5159 5t72|1 3 48 7 89 1112
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39 ji5011 | 8022 | 3033 | 5044 | 5085 | 5068 | 8977 | 5888 5998 8010}1 2 3{4 8§ 78 9 10
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48 {16812 j 6821 | 6830 | 6839 {6848 | 8857 | 6068 {6875 0884 {68931 2 3|4 4 56 7 8B
49 {16902 [ 6911 | 6020 {6028 {6037 | 6948 {6085 (6081 68072 [6981 1 2 84 &4 S({6 7 8
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5473247332734073487356736417372|7w073887‘396122345667
No. log No. log
= 3.14150 0.48715 In x=log Pl [VM)=log,ox  (1/M)=230259 0.36222

9=271828 0.43429 logx=log,, x=Miog x M=043429 183778
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MATHEMATICAL SCIENCES
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o . (1
x“sin| —|, x=#0 . s
1. Let f(x) = (xj . Then which of the following is true ?
0 y X=0

(A) fis continuous at x = 0 but not differentiable at 0
(B) fis differentiable at x =0 and {(0) =0
(C) fis differentiable at x = 0 and f’(0) = 1

(D) fis not continuous atx =0

2. LetS, be the set of roots of all the polynomial equations in one variable with integer
coefficients and S, be the set of all functions f : N — {0, 1, 2} where N is the set

of all natural numbers. Then,

(A) Both S, and S, are countable

(B) S, is countable and S, is uncountable
(C) S, is uncountable and S, is countable

(D) Both S, and S, are uncountable

_4\n
3. Let an=1+(—1)“+£~r11)— forallneN.

Then nll_r;noO sup{a,}=____ and nIi_r)nooinf {a,} =
(A) 2and 0

(B) Oand -2

(C) 0and 0

(D) 2and -2




dx
X% +x-2

. The improper integral _[
3

(A) is divergent

(B) is convergent and its value is %In(gj

1. (2
(C) is convergent and its value is gln(gj

(D) is convergent but exact value cannot be evaluated

1
0 if 0<x<— . .
X if niseven
- Letgb = 1 " and fn(X)z{g§1)—x) if nisodd
10t Lex<i d
2
.
Then lim inf £ (x) = and lim [f,(x)dx =
n—oow n—o 0
1
(A) 1and 0 (B) 2 and 0
1
(C) 0and 1 (D) 0and —=

2

. Letf(x, y) = yeX. Then the rate of change of f at the point P(0, 2) in the direction
1
from P to 0(2, Ej is

(A) 2.5 (B) 1 ©) V5 (D) 2

. Let d be the discrete metric defined on R, that is, for all x, y e R,

d(x,y)= {O T X=Y Thenthe family of all compact subsets on (R, d) is
1 0if x=vy

(A) The family of all the singleton sets
(B) The power set of R
(C) The family of all closed bounded intervals in R

(D) The family of all finite subsets of R
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8.

10.

11.

Consider R with usual topology. Let O, = (—% 1+ 1} forn=1,2,..and O = ﬂ Qs

i n=1

Then which one of the following is true ?
(A) Each of O,’s and O are open sets

(B) Each of O,’s is not open, but O is open
(C) Each of O,’'s and O are closed sets

(D) Each of O,s is neither open nor closed and O is closed

Let (Y, ) be a subspace of a topological space (X, ). Then which of the following
is true ?

(A) If Ais open in (Y, F) then A'is open in (X, 1)

(B) If Ais closed in (Y, ) then Ais closed in (X, 1)

(C) If Ais closed in Y, then there is a T closed set H in X such that A=HNY
(D) If Ais closed in (X, 1) then Ais closed in (Y, %)

Let X be an infinite set and let p, q € X with p # q. Let a subset G of X be open if
and only if G = X or Gn{p, q} = ¢.
Let S =X\ {p}and T =X\ {q} and P = S N T. Then which of the following is false ?

(A) Sis compactin X
(B) T is compactin X
(C) X itself is compact
(D) P is compact

111

Let A=|1 1 1|.ThenA=0is an eigenvalue of A. What is the dimension of the
111

eigenspace with respect to the eigenvalue A ?

(A) 1 (B) 2

(C) 3 (D) 0




[

12.

13.

14.

Let A be a 3 x 3 real matrix whose eigenvalues are 1, — 1 and 2. Then which of the
following is NOT true ?

(A) AS—2A2_A+2|=0
(B) A*=3A3 + A2-2A
(C) (A2+1)(A-21)=0

_—AZ 1 2A 4

-
(D) A 5

0 1
Let M(2, R) denote the set of all 2 x 2 real matrices. Let A = L 0}' Define
U={XeM(2 R): AX=X}. Then

(A) dim (U) = 1

(B) dim (U) =2

(C) dim (U) =3

(D) U is not a subspace of M (2, R)

Let P(R) represent the set of all polynomial of degree less than or equal to n over R.
LetS, T: P (R) — P,(R) be linear transformations defined as

T(p(x)) =p(x) + x p'(x) and S(p(x)) = p(x) - x p'(x) . Then
(A) Both S and T are onto

(B) Both S and T are one-one

(C) T is one-one but S is not one-one

(D) T is not one-one but S is one-one

15. What is the diagonal quadratic form of 2X12 +4XX5 + 5x§ ?

(A) 2y7 +4y3 =2xF +4x5 (B) 6y; +Y3=6x] +x3

(C) 10yF -4y =10x§ - 4x3 (D) Y7 -6y3 =y; —6x3




2

16.

17.

18.

19.

Let A be a 5 x 5 real matrix whose Jordan canonical form is given by

4 0 00O

01 00O

0 0400

00020

0 0 0 0 2]

Then what is the minimum polynomial of A ?

(A) (x—4)(x-2) (B) (x—4)? (x—2)?
(C) (x=4)? (x~2) (D) (x—4)3 (x-2)

Let T : V — W be a linear transformation from a vector space V to a vector space W.

Then which one of the following is correct ?

(A) If {vq, Vo, ..., v} is linearly independent then {T(v4), T(Vy), ..., T(vy)} is linearly
independent

(B) 1f {T(vy), T(Vp), ..., T(v)} is linearly independent then {v4, v, ..., v} is linearly
independent

(C) If{vq, Vy,..., v} spans V then {T(v,), T(V5), ...y T(vy)} spans W

(D) I {T(vy), T(Vp), ..., T(vy)} spans W then {v4, Vs, ..., V,} spans V

Fix a 3 x 3 real matrix of rank 1. Let M(3, R) denote the set of all 3 x 3 real matrices.
Define a linear transformation T : M(3, R) — M(3, R) given by T(X) = AX. Then
what is dimension of Ker(T) ?

(A) 3 (B) 0

(C) 6 (D) 4

Suppose f(z) is a bilinear transformation that maps — 1 to0 0, 1 to « and 0 to — 1.
Then what is f(o0) ?

(A) 1 (B) 2

(C) -2 (D) yz
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20.

21.

22,

23.

24,

Let C* denote the set of non-zero complex numbers. Define f: C* — C as
2) = zeyZ. Then which of the following is true ?
(A) 0 is an essential singularity of f

(B) 0 is a removable singularity of f
(C) 0Ois a simple pole of f
(D) Res(f; 0)=0

Let z = x + iy. Define f(z) = cos(x) — isin(x) and g(z) = cos(y) — isin(y). Then
(A) fand g are differentiable on C

(B) fis differentiable on C but g is not differentiable on C

(C) fis not differentiable on C but g is differentiable on C

(D) Both f and g are nowhere differentiable on C

.
Suppose I eé dz|<M, then what can you say about M ?
|z]=1
(A) M=2n (B) M =2ne
© M=_- ©) M=
27 2mne

zdz
> ?
zZ°+9

If yis a positively oriented circle |z—2i=4. Then what is f
Y

(A) 2mi (B) 2n (C) mi (D) —mi

s 2
Leta e C. Consider the power series Y @ z* . What s the radius of convergence
R of this series ? k=0

(A) R=1forallaeC

(B) R=cfor lal >1,R=0for lal <1andR=1if |a| =1
(C) R=0if lal >1,R=wif [al <1and R=1if |a] = 1
(D) R=forallaeC
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25.

26.

27.

28.

Let J,, be the set of the congruence classes mod n. Consider the two statements :
1. nis prime.
2. In J, [a][b] = [0] implies that [a] = [0] or [b] =[0O]. Then

(A) 1=2but2 % 1

B)1-2but2=1

(C) 1+ 2and2 # 1

(D) 1=>2and2=1

Which of the following are groups under the respective operations ?
1. G4 ={1, 2, 3} under multiplication modulo 4.
2. G, ={1, 2, 3, 4} under multiplication modulo 5.

(A) Only G,

(B) Only G,

(C) Both G4 and G,

(D) None of G4 and G,

Let A, be a group of all even permutations on the set {1, 2, 3,4} and let
H={(1), (12), (34)}. Then

(A) His not a subgroup of A,
(B) H is a subgroup of A, but not a normal subgroup of A,
(C) His a normal subgroup of A,

(D) H is a subgroup of A, but not a cyclic subgroup of A,

Suppose R and S are commutative rings with unities. Let ¢ : R — S be a ring

homomorphism and let | be a prime ideal of S and let o~ 1(l) = {x e R|9(x) € I}. Then
(A) ¢~ (I) need not be an ideal of R

(B) ¢~ (I) is an ideal of R but not a prime ideal of R
(C) ¢~ (l) is a prime ideal of R

(D) ¢~ (l) is a maximal ideal of R




29.

30.

31.

32.

Which of the following statements are true ?
1. There is no integral domain with exactly 6 elements.
2. Every finite integral domain is a field.

(A) Both 1 and 2 are true

(B) Only 1 is true

(C) Only 2is true

(D) None of 1 and 2 is true

The polynomial f(x) = 2x2 + 4 is

(A) Reducible over Z as well as over Q

(B) Irreducible over Z as well as over Q

(C) Reducible over Q but not on Z

(D) Reducible over Z but not reducible over Q

Consider the Initial Value Problem (IVP) g_y = y2, y(0) = 1on which of the interval
X

solution to the above IVP exists at all points ?

(A) (= oo, =) (B) [-2,2]
(C) (o 1) (D) (0, =)

Consider a system of equations :

Yi=Vi

Yo ==Y>

then which of the following represents the saddle point to this system ?
(A) (1,0) (B) (0, 1)

(C) (0,0 (D) (1,1)




33. Which of the following represents singular solution of y = x% +(:_y§j ?
(A) y="- (B) y=x
o y=X D) y==
) ¥=3 (D) ¥=3

34. Consider d[tan‘1 (%j] =0, this differential represents which of the following

differential equations ?
(A) xdx +ydy =0 (B) —ydx + xdy =0

(C) ydx + xdy =0 (D) xdx—ydy =0

2
35. Which of the following is solution of j—% —y=s8inx?
X

(A) y=C,e72 + CyeX (B) y = C,e™ + C,e* + logx

C) y= Ce ™+ C,e* —%sinx (D) y=Cye™* + Cpe* + X

36. Which of the following is particular integral of x%y” —3x2y” + 6xy’ -6y = x*Inx ?

’ —ﬁ(mx—ﬂj (11
(A) p 6 6 (B) yp-? nx—gj
2 4
X 11 _xx 1
© yp_.z—(mx__s_] 0 Y%o=%"%
, . : . au % .
37. Consider one dimensional heat equation r =a°—, 0 < x <, t >0 with boundary
oX

conditions u(0, t) = 0, u(r, t) = 0 and initial condition u(x, 0) = sinx, which of the
following represents solution u(x, t) ?

(A) u(x, t) = sinx (B) u(x, 1) — e *tsinx

(C) u(x, 1) — et sinx (D) u(x, t) = o?etsinx




=

38.

39.

40.

41.

42.

Consider (1 + y2)u,, + 2xy Uyy + (1 +x%)u
this equation is

(A) Elliptic (B) Parabolic
(C) Hyperbolic (D) Pair of lines

w+ sin(xy)u = 0. Then at point (1, 2)

2 2 2
Which of the following is solution of il +4 ks 0z

- =07
6X2 axay 5}’2

(where fy, f, are any arbitrary differentiable functions of its variables)

(A) z =fi(y + Xx) + f5(y — 5x) (B) z=f(y = x) + fo(y — 2x)
S| YEX
(C) z =f,(y + x) + f5(y + 5x) (D) z=T1 Y +5x

oz (oz § 0z
Which of the following is solution of (&) +[—] }y = (—-Jz ?

oy oy
(A) z—a%y?=ax+b (B) z2-a2y2=ax+b
(C) z2—-ay = (ax + b)? (D) 22— a?y? = (ax + b)?

Which of the following is solution of (mz - ny)% + (nx —Ix) gyz =ly-mx ?
(where ' is any arbitrary differentiable function of its variables)

(A) X +y+z=f(x+my+nz) (B) X% +y2 + 22 = f(Ix + my + nz)
(C) X2 +y2+ 22 =f(x + Y + 2) (D) x+y+z=fl+m+n)

Which of the following correctly lists the order of convergence of the numerical
methods in increasing order ?

(A) Bisection < Secant < Newton-Raphson
(B) Secant < Bisection < Newton-Raphson
(C) Bisection < Newton-Raphson < Secant
(D)

D) Newton-Raphson < Bisection < Secant
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43.

44,

45.

46.

Suppose we use the secant method to approximate the value of v2 using the
equation x2 — 2 = 0 starting with x, = 1.5 and x4 = 1.4. Then the next iteration gives
approximately x, = 1.4176. If the actual root correct upto 4 decimal places is 1.4142,
then the absolute error and the percentage error at x, are approximately

(A) 0.0034 and 0.24% respectively (B) 0.0026 and 0.19% respectively
(C) 0.0015 and 0.10% respectively (D) 0.0042 and 0.30% respectively

Consider the system of linear equations

100x, — 20x, — 303 = 1

—20x4 + 100x, — 30%5 = 1

—20x, — 30%, + 100x5 = 1

If a sequence x(k) of approximation to the solution x* of the above system is obtained

0
by the Gauss-Seidel method starting with x?=0].
0
Then x(V) = approximately.
0.01 0.01 0.1 0.03
(A) |0.01 (B) | 0.012 (C) (0.1 (D) |0.03
0.01 0.0156 0.1 0.03

Given the following values of y = f(x) at points Xy =—1, X =0, X, =1, X3=2 andx, =3,
the values of y = f(x) are y, = f(xg) =9,y =f(x1) =5,y = f(x,) =3, yz =f(x3) =7 and
y, = f(x4) = 5. Then what will be the missing value using the Newton’s forward
difference interpolation polynomial ?

(A) 5 (B) 2 (C) 4 (D) 3

2
Let f(x) = In(x). Suppose we approximate the definite integral j f(x)dx using the

1
Trapezoidal rule with n = 4 subintervals, then what is the maximum error bound

of this approximation ?

1 1 1
A =755 ® =g © ~3 0 ~13




47.

48.

49,

50.

51.

Consider the initial value problem % =x2 +y? with y(0) = 1. If we use the Euler's

explicit method with step-size h = 0.1 to approximate y(0.2), then what is its
approximate value ?

(A) 1.242 (B) 1.232
(C) 1.222 (D) 1.210

b
The variation 3l of a functional J(y) = IF(X, Yy, Y')dx is defined as
a

(A) Total differential of J

(B) First derivative of J

(C) Linear part of the change in J due to variation in y
(D) Higher order differential of J

Which of the following equations is satisfied by (x, y, z) for which the mean square
value of magnitude of the gradient over a certain region R of space is minimum,
when ¢ is given on the boundary of R ?

(A) Vo =0 (B) Vo =0
(C) Vo2 =0 (D) V°62=0

X2 1
For which of the following value of y, | = j (1+ y’2)/2dx is minimum ?
X{

(A) y=Cx+D (B) y=Cx2+D

(C) y =Cx + Dx2 (D) y=x2

2
For F=y", which of the following is solution of Euler's equation ?

(A) y'=a (B) y'=0

(C) v’ =ax (D) y"=ax+b
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2

52. The initial value problem dy +y =f(x), y(0) =1, y'(0) = 0, can be transformed to

53.

54.

W2
the integral equation

(A) y(X)=2[(m-x)y(m)dn
0

(B) y(9)=1-[(n-x)f()dn
0

(©) ) =2[(-x)ymdn+1-[(n-x)f(m)dn
0 0

X

(D) y(x)=1+ { y(m)dn

.
Consider the integral equation Y(X) = 7»](1—3Xn)y(n)dn. Let the solution of this
equation when A = 2 be denoted by y1(x)0and the solution when A = — 2 be denoted
by y,(x). Then y,(x) = and y,(x) =
(A) B(1 —3x)and A(1-Xx) (B) A(1 —x) and B(1 - 3x)
(C) B(1-3x)and 0 (D) 0and A(1 —Xx)

Consider the integral equations :

R =%+ x— [(x—ty2(t)dt
0

Iyt y(x) =1+ kT(x —t)y(t)dt + ]('(x —t)g(t)dt
0 0
Then

(A) 14 is Volterra integral equation of second kind and |,, is Fredholm integral equation
of second kind

(B) 1, is Fredholm integral equation of second kind and |, is Volterra integral equation
of second kind

(C) Both are Volterra integral equations of first kind

(D) Both are Fredholm integral equations of first kind




2

1
55. The resolvent Kernel for the integral equation g(s) =f(s)+ 1 I (st+32t2)g(t) dtis
-1

st s%t? Bl s°t?

A + B 2 2
T TR

| st st? o) st s%t?

(C 2 2 D 2 >
@_ng @_gx) @_gx) @_ng

56. A particle of mass m is moving, then which of the following represents its kinetic

57.

energy in polar co-ordinate system ?
m)T=%ma?umF)
@)T:%m«?qu)
(C) T= %m(f+ré)2
(D)T:%m«+mf
2

If a Lagrangian for a certain system is given by L = ["2_ —ax? —bx - ¢, then which

of the following represents Lagrange’s equation of motion ?

(A) jéz_(2ai(n+b) (B) x=2ax+b
(C) X=-(2ax+Db) (D) x=2ax+b

58. With the usual notation for matrix form of Hamilton’s equation of motion, which of

the following is true ?

(A) 'Ji(j +n) =~ S

i (B) Jj =39

(C) Jyj=-3; (D) Jig4n) = o

1)




59.

60.

61.

62.

For system of n particles, which of the following represents canonical transformation
generated by Fy(q;, Q;, t), where g, Q and H have their usual meaning ?

) p = p gy, R

i ag ! oq ot

oF —oF oF

(B) pi=a—.1,F’i=8—Q1,K=H+E1
G [

. oF —oF oF

(C) p.=—1,P=—1 K=H+—1

iag ' oQ ot

oF, . —oF oF

(D) p=—,P=—21, K=H+—!

l aq, I an ot

If the work done by force E to move the particle of mass m from point 1 to point 2
is independent of path, then which of the following is NOT true ?

(A) F =-VV, where V is a potential
B) $F-dP=0
C
(C) CulE =0
(D) Div F=0

The expected value of the number of tails in two tosses of a coin is
(A) O (B) 1 (C) 2 (D) 3

Suppose (X, Y) is a bivariate random variable, where

1 with probability %3

Y=
2 with probability /8
2Y with probability %
and X|Y =
3Y with probability %
What is the value of E[X|]Y =2] ?
13 18 18 29
— — —_— D —
* -, ®) ©) > (0) =

1
v




63. Given a bivariate data as follows :

X Y

1 1

3 2

4 4

6 4

8 5

9 7

11 8

14 9
What is the correlation coefficient between X and Y ?
(A) 0.932 (B) 0.952
(C) 0.968 (D) 0.977

64. Givenr,, = 0.82, r;3 = 0.77 and r,; = 0.80, what is the value of o34 ?
(A) 0.42 (B) 0.46
(C) 0.49 (D) 0.52

65. Suppose that X and Y are independent random variables having the common
density function :

f(x) = e X x>0 '
0 , otherwise

What is the density function of the random variable X|Y ?

1 2
(A) fx|Y(a):*a‘+—1,O<a<OO (B) ley(a):m,o<a<OO

O<a<w

1
©) fx,Y(a):;j,o@@o ) (@ =

66. Suppose that the probability that an item produced by a certain machine will be
defective is 0.1. What is the probability that a sample of 10 items will contain atmost
one defective item assuming that the quality of successive item is independent ?

(A) 0.736 (B) 0.692

(C) 0.587 (D) 0.452
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67.

68.

69.

70.

Let X4, Xy, ..., X, be a random sample from in Np(1t, Z) population. Then to test
Ho: =Yg agamst H, @ u # pg one probability of type — | error is obtained as

(A) PLTQ&LnL)EFp,n-p(“)} e P{Tz ((nn 1;)3‘;':“ nepc )}
ot 0] o)

Consider the following statements :
l. If X,——>X, then lim P{| X, -X]| <¢} =0, fore>0

Il If X, —2X, thenP{lim X, = X} =1

n—oo

Which of the following are true ?
(A) Only lis true

(B) Only Il is true

(C) Both I and Il are true

(D) Neither | nor Il are true

Suppose {Xy} are independent sequence of random variables with
P{Xk =t 2K} = —;- . Which of the following is correct ?

(A) The sequence obeys WLLN

(B) My(t)= %(eZKt +e2)

(C) Var(S,)/n? »>oasn—x

(D) Var(s,)= 5@~

Let X ~ Uni(—a, a). Determine a so that P(|X| < 1) = P(IX| > 2).
(A) 1 (B) 2
(C) 3 (D) 4
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71.

72.

73.

A bivariate normal (BVN) distribution is given as follows :
f(x,y)=Cexp{-[16 (x—2)2-12 (x—2) (y + 3) + 9 (y + 3)2]/216}
What is the value of correlation coefficient ?

(A) 1 (B) 1/2

(C) 1/3 (D) 1/4

In a One-way ANOVA model, if V,, is denoted as variation within treatments, then
V,,/o? distributed as
(Assume there are ‘a’ treatments and ‘b’ replications)

(A) F —distribution with (a—1, b — 1) df
(B) F — distribution with (a — 2, b — 2) df
(C) Chi-square distribution with (ab — 1) df
(D) Chi-square distribution with a(b — 1) df

Let Y be N (u,1), a normal variate and the conditional distribution of X given Y has
exponential distributions with mean 2Y. Then the variance of X is

(A) 4+ 4p2 (B) 6 + 4p?
(C) 8 +? (D) 8 + 4?2

74. An association study resulted in the following data :

X 2 3 5 1 8
Y 25 25 20 30 | 16
If a regression line of Y on X is to be fitted, then what is the slope of the line ?
(A) 1.52 (B) —1.88
(C) 1.2 (D) —1.68

75. Let X be a random variable having exponential distribution with mean 1 , A> 0.
Consider the prior distribution of A as g(k) Ae™, L > 0. Then based on a single

observation on X, the Bayes estimate of 1under squared error loss function is
A
X+1 x—1 X+1 x-1
B —— By — C D) —
(A) (B) 5 C) — g (D) 3
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76.

77.

78.

79.

Consider the following statements :
|. Chebyshev’s inequality is valid only for absolutely continuous distributions.

Il. Chebyshev’s inequality is valid iff variance of the random variable exists.
Which of the following are correct ?

(A) Only Iis correct
(B) Only Il is correct
(C) Both | and Il are correct
(D) Neither I nor Il is correct

Let X and Y be independent binomial random variables having respective
parameters (n, p) and (m, p). What is the conditional probability mass function of
XgivenX+Y=u?

o (/%) o (/")
@ B o ()

According to a survey reported by TOI (Times of India) on the implementation of
NEP, it was found that 52 percent of the population was in favor of implementing
the program with a margin of error of + 4 percent. Approximately, how many people
participated in the survey ?

(A) 490 (B) 530
(C) 580 (D) 600

A sample of 50 transistors is simultaneously put on test that is to be ended when the
15th failure occurs. If the total time on test of all transistors is equal to 525 hrs, then
what is the 95t confidential interval for the mean lifetime of a transistor assuming
that the underlying distribution is exponential ?

(Given that x2 g5, 30 = 46.98, %% 975, 30 = 16.89)
(A) (22.35, 73.48) (B) (22.35, 62.17)

(C) (18.79, 62.17) (D) (18.79, 73.48)




80.

81.

82.

83.

In a multiple linear regression model, the sum of squares of residual corresponding
ton =8, k=2 is obtained as 34.12. What is the estimate of 52 ?

(A) 3.35 (B) 4.58
(C) 5.55 (D) 6.82

In a One-way ANOVA model X; ~N(ui,02), i=1,2 ..,mj=1,2 ...nIf
Ho 1l4=Hp =.... =, is true, then what is the unbiased estimate of 62 ?

(S8y, : between sample sum of squares, SS,, : Within sample sum of squares)

(A) SS,/(nm—1) (B) SS,/(nm —1)
(C) 8S,/(m-1) (D) 8S,/(m-1)

A study to carry out Gender distribution of startup projects of various funding agencies
are given below :

Agency
Gender UGC OSsT CSIR | Total
Male 68 56 32 156
Female 52 72 20 144

What is the test statistic value if gender is independent of the funding agencies ?
(A) 5.58 (B) 6.43 (C) 712 - (D) 8.19

The p-value corresponds to a sign-test is

o e |
o s |
o o el
o ool
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84. A LPP is given as follows :

Maximize Z = 4Xq + Xo + 2X3
Subject to X4 + X5 + X3 < 1,

X4 20, Xo 20, Xg2 0.
What is the maximum value of the function ?

(A) 1 (B) 2 (C) 3 (D) 4

85. The Poisson distribution with parameter 6 has pdf (probability generating

function)
(A) ee(s +1) (B) ebs—1
(C) e =% (D) e®s—1)

86. Given the transition probability matrix as
0.75 0.25 0.00
P=|/0.25 0.50 0.25
0.00 0.75 0.25

What is the value of f:z) if the state space is | = {1, 2, 3} ?
(A) 0.56 (B) 0.44
(C) 0.29 (D) 0.14

87. Consider the following statements :

I. A class of essential state form a minimal closed class.

Il. A stateiis transient iff )’ Pi(in) <o
n=0

Which of the following are correct ?
(A) Only I is correct (B) Only Il is correct
(C) Both | and Il are correct (D) Neither | nor Il is correct




88. Given the TPM as

0.25 0.50 0.25
P= 0 0 1

065 035 0

and the initial probabilities as P (X, =i) = 1, i=1,2, 3. What is the value of
—1) 2 3

P(X; =1) 2

(A) 0.1 (B) 0.2

(C) 0.3 (D) 0.4

89. Given a Markov chain with state space | = {1, 2, 3} and

0 1 o0
P=/05 0 05
0O 1 0
What is the value of mean recurrence time of state 27
(A) O (B) 1 (C) 2 (D) 3

90. If X(t) is a Poisson process, then the autocorrelation between X(2) and X(5) is
(A) 0.15 (B) 0.20 (C) 0.32 (D) 0.65

91. For a queueing model : M/M/1 («)/FCFS model, the probability of n'h realization
is obtained as

(A) p(1-p)n (B) p"(1-p)
C) p" =11 -p) (D) p(1—p)n-1

0

92. A Markov process for which X, = > ol
j=0
(A) V(X,) > ~asn— o
(B) Cov (X, X,) >0asn —

(C) Cov (X, X,) >0asn —

(D) Cov (X, X) 2> asn— o
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93. The Cramer-Rao lower bound for e—® in Poisson distribution with parameter 6 is

n__2¢ 20 ¢
(A) ee (B) m e

0 20 0° 20
) ° (D) —n‘e

94. One of the best way to model the stock price of a company for a particular period
is using

(A) Renewal process

(B) Yule process

(C) Brownian motion process
(

D) Autoregressive process

95. A negative binomial distribution is defined by the pmf
+r-1
p(YZY)z[y r—1jprqy9y:0’11213----
0<p,gsi

r
If w =—§— is the mean of the distribution, then what is the moment estimator of the

parameter p ?

r r
(A) " B
© 7oy o) -

96. The efficiency of median relative to mean in normal distribution is

(A) n B) % ©) % (D) 2

97. “The unbiased estimators based on complete sufficient statistics are unique”. This
result is due to

(A) Cramer-Rao (B) Neyman
(C) Lehman-Scheffee’s (D) S.Basu
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98.

99.

100.

In some institution, the proportion of left handed student is 30% in a sample of 100.
What will be the 95% confidence interval for the population proportion ?

(A) (0.202, 0.8002)
(B) (0.2101, 0.3898)
(C) (0.3725, 0.4599)
(D) (0.3826, 0.5325)

The Kendall’s statistic corresponds to a sample of size 7 is 4. What is the estimator
associated with the parameter ?

(A) 0.190 (B) 0.165
(C) 0.178 (D) 0.212

The relative efficiency of two non-parametric tests is the ratio of
(A) Size of the two tests
(B) Power of the two tests

(C) Size of the two samples

(D) Two medians
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