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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. .

(it} 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.

(iii) 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 itern 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: @ . @ (3> where {B} is the correct response.

5. Your responses to the items are to be indicated on the OMR Answer Sheet under Paper - II 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.

Use of any calculator or any electronic devices or log table ete., are prohibited.
There shall be no negative marking.
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1.

MATHEMATICAL SCIENCES
Paper - II

1 1 =
Leta=1+—+...+—andbn=1—l+l—...+( )
n 2 n 2 3

, neN, Then

(A) (a), .y and (b)) _, are monotone and converge in R

(B} (a,),.y is monotone and converges in R and (b )__,,is not monotone but
converges in R

neN nelN

(€) (a,),.x 15 monotone and does not converge in R, but (b)) is not

monotone and converges in R

nelN

(D} (a,),.n is monotone and does not converge in R and (b }__,, is monotone
and converges in R

a, = J2 and a,, = 2a; for all neN. Then

(A} (a,),. does not converge in R
(B} (a,),.y converges to 2
(€C) (&) .yconverges to 1

(D) (a,),.converges to O

X—roa X

. lim xln(x—ﬂJ forx>0

(A) is O

B)is 1

(C)ise

(D) does not exist in R

Let f, g: {(x, y) € R?|x?+ y?2 <1} - R? be defined as f(x, y) = (x? - y?, 2xy)
and g(x, y) = (e*cosy, e*siny). Then

(A) f and g are one-one

(B) fis one-one, but g is not one-one

(C) fis not one-one, but g is one-one

(D) Neither f nor g is one-one
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5.

Let f : [0, 1] —» R be continuous such that for all x € [0, 1], there exist
a, bela, bjwitha <x<b,b, -a >0andfis aconstant on [a, b ]. Then

(A) fis a constant on [0, 1]

(B) f(x) = O for some x€[0, 1]

(C) There is an x € {0, 1] such that f(x)eQ
(D) f maps [0, 1] onto [0, 1]

6. Let flx) =x%+x*+ ... +x-1. Then

(A) f(x) admits 10 positive real roots
(B) f(x) admits 9 positive real roots
(C) f(x) admits exactly one positive real root

(D) f(x) admits no positive real root

7. Let f be a continuously differentiable function on [0, 1] such that f(1) = O.

8.

Then

(A) There is xe (0, 1) such that f(x) =0

(B) There is xe (0, 1} such that f(x) = —f’(x)
(C) There is xe(0, 1} such that f'{x) = 0

—f(x
(D) There is xe(0, 1} such that f'(x) = “_g

nx if 0<x< 1
For neN, define f(x)= D Then
1 if —<x<1
n
(A} (f),.y does not converge pointwise on [0, 1]

(B) (f,). converges pointwise to a function on [0, 1] that is not
continuous

(C} (f ). converges pointwise to a continuous function on [0, 1]

(D) (f), converges to a function uniformly on [0, 1]



sinx ifxe@Q

9. Letf: [0, 1] R be defined as f(x)= . . Then
cosx ifxeQ

(A) f is nowhere continuous on [0, 1]
(B) f is Rieman integrable on [0, 1]
{(C) f is Lebesgue integrable on [0, 1], but not Rieman integrable

{D) f is of bounded variation on [0, 1]

10. Let f: B2 — R be defined as f(x, y) = 2x3 - 3x? + 2y® + 3y2. Then

(A) f does not have a local maximum or a local minimum at any point in R?

(B) f admits a local maximum at some point and a local minimum at some
| point in R?

(C) f admits a local maximum at some point and does not admit a local
minimum at any point in R?

‘ (D) f admits a local minimum at some point and does not admit a local
maximum at any point in R?

11. Let f(x) = (p,(x))"1. . . . (p,(x))"x be the characteristic polynomial of a linear
map T : R* — R" where p,(x), . . ., p,(x) are irreducible polynomials over R
and n, . .., neN. If m(x) is the minimal polynomial of T, then
(A) pyx) | m(x) and (p;(x))* tm{x) forallj=1,.. ., k
(B) m(x) = p,(x), . . ., Pi(x)

(C) f(x) | m(x)

(D) 3 1leN such that f{x) | (m(x))!
12. Let V be a finite dimensional vector space and S, T : V — V be linear maps.
Then
(A) rank(SoT} =2 max {rank(S), rank(T)}
(B) rank(SoT) = rank(S) + rank(T)
(C) rank(SoT)} = rank(S) . rank(T)
(D) rank(SeT) € min{rank(S), rank(T)}
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13.

14.

15.

17.

18.

16.

V= {(a].j)mx10 L ay eR,i,j=1,2,...,10, a;=-ajy for all i, j, & 19 = O for all i}.
Then dim(V} =

(A) 40 (B) 41

(C) 44 (D) 45

The number of non-similar 6 x 6 real matrices with (x + 1)?(x - 2)? as minimal

polynomial is
(A) 6 (B} 5
(C) 4 (D) 8

Let A, B and C be non-singular n x n matrices such that AB = CA. Then
(A) det A = det B and trace(A) = trace(B)
(B) det B = det C and trace(B) = trace(C)
(C) det A = det C and trace(A) = trace(C)
(D) det A = det B and trace(B) = trace(C)

1 0 0 2
0210
det =
0110
2 0 01
(A) 3 (B) 4
(€) 6 (D)9
Let T : R? > R? be defined by T(X, y) = (x + ¥, X — y). Then the minimal

polynomial of T is
(A) x% -2 Byx*-2x-1
(C) (x +2) (x~2) Dyx2-x+1

LetV=1{:[-1,1] >R, V, ={f: [-1, 1] > R|f(=x) = {(x) for all xe[-1, 1]}, and
V,={f:[-1, 1] - R|f(—x) = f(x) for all xe[-1, 1]}. Then,

A)V=VeeV, (ByV=V, +V,,butV =V &V,

(C) V=V +V, D)V=V=V,




19. If P is an orthogonal matrix, which one of the following is NOT true ?

(A) Ptis orthogonal (B} P-! is orthogonal
(C) P2 is orthogonal (D) 2P is orthogonal

20. Let A be a 9 x 9 real matrix. Then the rank of ad(A) is
(A)O,10r9
(B) Oor9
(C)0,1,30r9
(D) Any integer from O to 9

21. Which one of the following functions f does NOT satisfy the formula ?

|flz) - fiw)| = |z - w|
(A) flz)=iz+5 (B) flz) = 2z + 2
(C) flz) =2 +1i (D) flz) = e'z + e

22, Which one of the following equations does NOT represent a circle ?
(A) lz-1] =1
(B) |z-i| =2
C)(z-1)(z+1)=3
(D) jz2-1] =1

23. Let p(t)= 2 ant?, q(t)= ), b, t" be any two power series. Which of the

n=0 nz0

following statements is false ?

(A) If p and q have radius of convergence = r > O, then pq also has radius

of convergence positive

(B) Let p(t)qit) = 1. If the radius of convergence of p is positive then so is

the radius of convergence of q
(C) There is a unique power series p(t) such that p(0) = 1 and p°(t) = 1 + 5t

(D) There are atleast two different power series p such that p(0) = 1 and
pAt) = 1 +t+¢2

_ E——
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24. The number of zeros of the polynomial z7 -4z + z- 1 is

(A) 1 (B) 2
(C) 3 (D) 4
25. A bilinear transformation f(z) is mapping the unit circle onto itself and
f(*2) = 0 and f(4) = 3/2. Then {(3) =
(A) S (B) -5
(C) O (D) o
26. The value of the indefinite integral J‘ “IEE gx s
X(X2 -1)

(A} m(cos 1-1)
Bjcos1-1
(C) cos 1-sin 1

(D) m(cos 1 —sin 1)

27. A group G is cyclic if

28.

(A) O(G) = 25 (B) O(G) = 35
(C) O(G) = 45 (D) O(G) = 55

Let R, = Z,[i] and R, =Z,i], where i denotes an element z such that z? =
in the respective ring. Then

(A) R, and R, are fields

(Bj R, is a field and R, is not a field
(C) R, is not a field and R, is a field
(D) Neither R, nor R, is a field

29. The number of maximal ideals in Z,,,, is

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

-1




30. (501)2 =
(A) 50 (mod 101) (B) 51 (mod 101)
(C) 1 (mod 101) (D) -1 (mod 101)

31. LetR=Q[x]/<1+x+x?+x¥>and R, = Q[x]/<1+ x + x?+ x3+ x*>. Then
(A) R, and R, are integral domains
(B) R, is an integral domain and R, is not an integral domain
(C) R, is not an integral domain, but R, is an integral domain

(D) Neither R, nor R, is an integral domain

32. In the ring Z[i],
(A) 2 and 5 are irreducible
(B) 2 is irreducible, but 5 is not irreducible
(C) 2 is not irreducible, but 5 is irreducible

(D) Neither 2 nor S is irreducible

33. The minimal polynomial for 1 + i over Q is
(A) x2+2x + 2

(B) x2 +2x -2
(C) x2 — 2% — 2
(D) x2—-2x + 2

34. Let E be a field extension of a field F such that [E : F] = p where p is a
prime number. Then which one of the following is false ?

(A) Ja € E and an irreducible polynomial f(x} € F[x]| such that deg(f(x})) > p
and f(a) = 0

(B) E = F(a) for all « € E\F

(C) If f(a) = O for some o € E\F such that f(x) € F[x] and deg(f(x)) = p, then
f{x) is irreducible over F

(D) If f(x) € F [x] is irreducible and f(a) = O for some a € E\F, deg(f(x)) = p




35. Give R x R the lexicographic order, viz, (a, b) <’ (¢, d)ifa < corifa = c then

b < d. Now give the ordered topology on R x R, viz, the topology generated
by the open intervals in R x R with respect to the above order <’. Then

Q xRis

(A) Open but not closed in R x R
(B) Closed but notopenin R x R
(C) Open and closed in R x R

{D) Neither open nor closed in R x R

36. Let A and B be two non empty disjoint subsets of R?® with the standard
Euclidean metric. Suppose A is closed but not bounded. Then the distance
between A and B is positive

(A) Only if B is finite (B) If B is any closed subset
(C} If B is closed and bounded (D) If B is any bounded subset

37. Let X be a topological space. Consider the following four statements.
Which one is NOT equivalent to other three ?

(A) Given any x € X, the intersection of all open sets containing {x} is equal
to {x}

(B} Every non empty subset of X contain a non empty closed subset of X
(C) Every finite subset of X is closed

(D) The diagonal {(x, x) € X x X, x € X} is closed with respect to the product
topology on X x X

38. Let X be a topological space. Consider the following four statements. Which
one is NOT equivalent to other three ?

{A) Given two disjoint closed subsets A and B, there exist disjoint open
sets Uand Vsuchthat AcUand B¢V

(B) Given subsets A and B such that A B = ¢ = A " B, there exist disjoint
open sets Uand Vsuchthat AcUand BV

{C) Given two disjoint closed subsets A and B, there exists a continuous
function f: X — [0, 1] such that f(A) = {0} and f(B) = {1}

(D) Given a closed subset F ¢ X and a continuous function f : F — [0, 1]
there exists a continuous function g : X — [0, 1] such that g(x) = f(x)
forallxe F
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39.

40.

41.

42.

Let X and Y be topological spaces and let X x Y be given the product topology.
Which one of the following statement is false ?

(A) X and Y are separable, then X x Y is separable

(B) X and Y are regular, then X x Y is regular

(C) X and Y are normal, then X x Y is normal

(D) X and Y are [I-Countable, then X x Y is II-Countable

Let X be any set and ) icy
following two statements.

be a family of topologies on X. Consider the

I. There is a unique maximal topology 1 on X such that T, for all j e J.

II. There is a unique minimal topology 7 on X such that t,ct Vjin J.
(A) Both I and II are true

(B} 1is true but II is not

(C) Il is true but I is not

(D) Neither I nor II is true

fdy 5
The degree of the differential equation y 4. ty= @ is
dx
A) 1 (B) 2
(C) 3 (D) Not defined

The equation xgi +y =a, where a is constant represents a family of
y

(A) Circles
(B) Parabolas
(C) Hyperbolas

(D) Exponential curves




43. For what value of the constant A, the differential equation (2xe¥ + 3y?)dy +
(3x2 + Ae¥)dx = O is exact

(4) 1 (B) -1
Q = D) 2
()2 (D)

44, Let y(x) be a solution of the differential equation (x? + y?)dy = xydx with
y(1) = 1. If y(B) = e, then the value of 8 is

A 5 +)
(B) J2(e® -1)
©) V2e

(D) V3e

45. If the Wronskian W of two functions f(x) and g(x) is 3e** and if f(x) = 2%,
then which of the following represents the function g(x) : (in the following
c is a constant) ?

(A) (3x + cle™ (B) (3x + c)e®*
(C) (-3x + c)e** (D) (3x — c)e™x
: s d’y . _dy :
46. The solution of the initial value problem ? + 35 =0 with y(0) = 0 and
X
& =0)=1 is
dx
1 -3x 1 -3x
A) —(1-e B) —(1+e
(A) 3 ( ) (B) 3 ( )
(C) —l(—l - 3e7™) (D) l(eBX -1)
3 3
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47. Let Q(x) be the particular solution of the differential equation

48.

49,

d’y Ty .
—~ + vy = xsinx, then the value of —|is
ax? Q( 2 )

(A)

(B)

wla M

€ 2mn
Do) T
8

Consider the system of linear differential equations

dx
T y(t)

dy
— = x(t
It x(t)

with initial conditions x(0) = 0 and y(0) = 1, then the value of In (x(2) +y(2)) is

@ 1 (B) 0 (©) 2 D) 1

2

The solution of the Cauchy problem x—g-E +y —g—yl—l =2xy withu =2 on
X

y=x7is

(A) uxy) =xy+2+ 22
X

3

(B) ulx,y)=xy+2-L
X
3

(©) ulx,y) = 2-xy- L
X

y3

D) ux,y) =2+ 3y~ 75




50. The solution of the partial differential equation

2 2
25;_21=6_21’_00<X<00’t>0
. _ ou 1 .
w1thu(x,0)—3xandE(x,0)=3,—oo<x<oo at x=— andt=1is
3
(A) 2 (B) 4
3
€ — (D) 1
2

51. Suppose that {{0.25) = {(0.75) = ¢, then find the value of o if tl}e composite

trapezoidal rule with grid size h = 0.5 gives the value 2 for IO f(x)dx, and
with h = 0.25 gives the value 1.75.

(A) 0.5 (B) 1.5
(C) 1.25 (D) 1.0
52. The Newton-Raphson method is used to determine the reciprocal of the

number x = 2. If we start with initial guess 0.1, then after the first iteration
the reciprocal is

(A) 0.108 (B) 0.28
(C) 1.8 (D) 0.18

53. For which choice of the coefficients «, B, 8, p and p in the function

f(x)= a+f(x-1)+8(x-1+px-10<x<1
T lx-1P Fux? -1, 1<x<2

So that f(x) is a natural cubic spline function
A) a=-4,p=-6,6=-3,p=1,u=3
B)a=-4,=6,0=-3,p=1,u=-3

(C) a=4,B=-6,0=3,p=-1,p=3
D)o=-4,B=-6,6=-3,p=-1,u=-3




54.

55.

56.

57.

If you perform two iterations of the explicit one-step Euler method to the
differential equation -S—XX = x +y , with y(0) = 1, and step size h = 0.1, then

the solution of yat x = 0.2 is
(A) 1.22 (B) 2.202

(C) 1.022 (D) 2.022
Which of the following curve on which the functional

2
I;((d—y) + 12xy)dx with y(0) = 0 and y(1) = 1 is extremum ?

dx
A) ¥° = x B) y= x5
©) y%=x (D) y=%x3

The possible values of B for which the variational problem
I(y(x) = E(SyQ + 2x° il—di)dx with y(B) = 1 has extremals are

(&) - 1,0 (B0, 1
€ 1,-1 (D) 1,-1,0
2
For the initial value problem jx{ +x% = 1with y{x = 0) = 0, and%(x =0)=0,

the corresponding integral equation is

& Y =5~ [ - iyt
(B) y(x)= % - [(x - t)y(yt
© yx)="75 - f(t - x)ty(tiat

D) y(x)=1-x [(x - )y(t)dt




58. The integral equation y(x)= x> + J'x(x — t)?y(t)dt is equivalent to the initial
value problem 0

(A) y'{x) - 2y(x) = 6, y(0) = 0, y'(0) = O

(B) y"(x) - 2y(x) - 6 = 0, y(0) = y'(0} = y"(0) = O
(C) y"{x) - 2y'(x) - 6y = 0, y(0) =y'(0) =y"(0) = O
(D) y"(x) + 2y(x) = 0, y{0) = y'(0) = O

59. For a simple pendulum of fixed length L and mass M, [M = l] ,

2

the Hamiltonian, describing the motion is

P2
(A) H(8, P,) = ﬁ + 2gL0?

P2
(B) H(8, Py) = L—g + 4gLe?

© H(o,r,)= Fo 1 Lore?
2L 2

D) H(o, P _B 1Le2
(D) H(o,F)= 5+ 8

60. The Hamiltonian of a particle of unit mass moving in the xy-plane is
given to be
1 , 1,
H=xP —-yP, ——x"+—
Y TR Y

in suitable units, the initial values are given to be x(0)=1, y(0)=1,

P {0)= 1, P {(0)=— 1 . During the motion, the curves traced out by the
* 27 2

particles in the xy — plane and P P - plane are
(A) Both straight lines

(B) A straight line and a hyperbola

(C) A hyperbola and an ellipse

(D) Both hyperbolas




61.

62.

63.

64.

Let X be a random variable with probability distribution :
PX=k]=P,k=1,2,...Then which of the following is true ?

(A) E(X)< i P[X > k] (B) E(X)= i P[X2k]
k=1 k=1

(C) E(X)2 i P[X 2 K] (D) E(X) does not exist
k=1

Which of the following statements is not true about Poisson probability
distribution with parameter A ?

(A) The mean of the distribution is A
(B) The variance of the distribution is A
(C) The coefficient of variation is 1

(D) The parameter A must be greater than zero

With regard to the Chi-squared test, which of the following is true ?

(A) Itis used as an alternative to t-test to determine the difference between
two means

(B) The number of degrees of freedom is the number of independent
comparisons

(C) The larger the value of Chi-squared test, the less likely it is to be
significant

(D) The null hypothesis is not required

Let x,, x,, . . ., X_be a random sample from exponential distribution with
mean A. Let X be an estimator of A. Then X is

(A) Biased and efficient
(B) Unbiased, MLE and efficient
(C) Biased, MLE but not efficient

(D) Unbiased but not efficient




2

65.

66, If p=

Let X~N(0, ¢2), then

(A) X is complete but X? is not complete
(B} X is not complete but X? is complete
(C) X and X? are both complete

(D) X and X? are both not complete

1

DY | —

[—
N|—= BN+~

2,
then P, o3ls

[y

1
(A) 2

1

3

(B)

() (D)

2

3
3

2

67. To test the significance of correlation coefficient, the appropriate test

statistic is

rvn—-3
Gy — (B)
c rvn—2 D
© o (D)

rvn-1
\}1—1‘2

rvn
1-12

v

68. The least square regression line is the line

(A) Which is determined by use of a function of the distance between the

observed Y’s and the predicted Y’s

(B) For which the sum of residuals about the line is zero

(C) For which the sum of squares of the residuals about the line is zero

(D) Which has the smallest sum of the squared residuals of any line through

the data values




69. Which of the following is NOT true ?

(A) The ANOVA problem is referred to non-parametric hypothesis testing

(B) The ANOVA refers to a collection of experimental situations and
statistical procedures for the analysis of quantitative responses from
experimental units

(C) The simplest ANOVA problem is referred to as one-way ANOVA

(D) Single-factor ANOVA focusses on a comparison of more than two
populations or treatment means

70. In a single factor ANOVA problem involving five populations, with a random
sample of four observations from each one, it is found that SST_ = 16 and
SSE = 45. Then the value of the test statistic is

16
A) 43 B >
4 7
© 3 D) 5

71, In a connected design, the diagonal elements of C-matrix are all may be

{A) Negative (B) Non-negative (C) Zero (D) Positive

72. Consider the following statements :

1. If atleast one element of incidence matrix of a block design is zero, then
the design is incomplete block design.

2. If atleast one element of incidence matrix of a block design is zero, then
the design is non-orthogonal design.

Of these statements
(A) Only 1 is true {B) Only 2 is true
(C) Both 1 and 2 are true (D) Neither 1 nor 2 is true

73. Let X = (X, X,, X,) with V(X) = Z. Eigen values of Z are 0.6, 0.4 and 2. Then
the proportion of variance explained by the first principal component is

(A) 0.222 (B) 0.666
(C) 0.500 (D) 0.333




74. Multiple correlation coefficient can NOT be negative because

(A) It is the maximum among all possible correlation coefficients between
the dependent variable and a linear combination of the independent
variables

(B) There are enocugh independent variables having positive correlation with
the dependent variable

(C} We take the positive square root
(D} We reject the negative value

75. Hotelling T? statistic is a multivariate generalization of
(A) Chi-square statistic (B) Student t-test
(C) Snedecor’s F test (D} Mahalanobis D?-statistic

76. Let Z, and Z, be independent standard normal variables and let Y, = ZIZS
then the correlation between Z, and Y, equals

¥3

(A) >

1
(B) 0 () 572 O 75

77. For testing H, : 6 = 9, against the alternative H, : 6 = 26, based on a single
random observed value Y from the population having probability density

function f(x; 8) = 6e®, x > 0, A > 0, the critical region is y > 93 Then

0
probability of type-I error and type-II error respectively will be
(A) e?and e (B) e? and 1-e*

(C) e* and e? (D) e* and e°

78. If R (t}, R (t) and Rﬁ(t) are the reliabilities of a series, parallel and k-out-of-n
systems respectively then for a system having identical components, which
of the following is true ?

(A) Ry(t)/R,(t) 2 1, R () -R (t) 20
(B) R(t)/R,(t) 2 1, R (t) - Ry(t} 2 O
(C) Rs(t)/Ry(t) 2 1, R (t) - Rp(t) 2 0
(D) Re(t)/R(t) 2 1, Ri(t) — Re(t) 2 0




79. Reliability of a series system increases as
(A) Reliability of the strongest component in a system increases
(B) Reliability of one of the component in a system increases
(C) Sum of the reliabilities of the components increases

(D) Reliability of the weakest component in a system increases

80. The parallel system fails if
(A) Atleast one component fails
(B) All components fail
(C) Atleast two components fail

(D) None of the components fails

81. Which of the following sampling technique is superior interms of its

efficiency ?
(A) Simple Random Sampling (B) Cluster Sampling
(C) Stratified Sampling (D) Systematic Sampling

82. A population of 500 units are divided into ‘3’ stratums with sizes 150, 220 and
130 respectively. A sample of 50 units have to be drawn from all the 3 stratums.
What are the sample sizes of 15, 2™ and 3™ stratums respectively ?

(A) 13, 15, 22 (B) 15, 22, 13
(C) 14, 21, 15 (D) 16, 22, 12

83. Let the population size consists of N = 50 units numberas 1, 2, 3,4,...50.Ifa
sample of 10 units have been drawn based on systematic random sampling
technique, then the population units that will be appeared in the sample
frame are

(A) 4, 8, 12, 18, 24, 28, 34, 38, 44, 48
(B) 3,9, 12, 18, 22, 28, 32, 38, 42, 48
(C) 5, 8, 12, 19, 22, 28, 33, 36, 42, 48
(D) 3, 8, 13, 18, 23, 28, 33, 38, 43, 48




84. The ratio between the variances of sample means through stratified
random sampling : systematic random sampling : simple random
sampling, respectively are equal to

R g n.n-1.N
Ay G 1:n BN~ ‘&
i...n 1. 5N

85. What is the need of artificial variable to be introduced while solving LPP by
simplex method ?

(A} To have the initial basic feasible solution
(B) To have infeasible solution
(C) To have degenerate solution

(D) To have pseudo optimal solution

86. Which of the following situations indicates the existence of infeasible
solution in an LPP ?

(A} When the finite linearly independent constraints will constitute a
bounded convex region

(B) When the finite linearly independent constraints can constitute a
non-convex region

(C}) When the linear constraints constitute an unbounded convex region

(D) When there exists finite decision variables with non-negative restrictions
and finite number of linear constraints

87. Let A’ be the rate of arrival and 9’ be the rate of departure in a queueing
model (M| M| 1) : (x| FIFO). What will be the formulae for (i) Expected
number of customers in the waiting line and (ii) Average waiting time of
the customer in the system (including service time) ?

2

B pp-2) p-i

- d Ll Ul "=
N(TEF) T B = and
u?{n - 4) A2 A2 1

© A mmu—l m)uw—lfmdu—l




88. What will be the probability distributions associated with the processes of

i. The average number of customers arrived /departed

ii. The inter arrival time between the arrivals /departures; respectively for
the queueing model (M| M|C) : (| FIFO) ?

(A) (i) Binomial distribution and (ii} Exponential distribution
(B) (i) Poisson distribution and {ii) Gamma distribution
(C) (i) Poisson distribution and (ii) Exponential distribution

(D) (i) Exponential distribution and (ii) Poisson distribution

89. What the probabilities for (i) The system is vacant and (ii) The system is
busy; when the queue model is (M |M| 1} : (| FIFO) ?

[T A
A) P(x=0})="——;P(x21)=—

_o)=2.prxz1)=P2
(B)P(X—O)—uu,P( >1) .
© P(x=0)= 2 p(x21) - 2=

v Be-2) Sy Mu-2)
) P(x=0)=EET Pz = T

90. Which of the following non-parametric test will be considered as the
alternative of parametric test for the significance of difference between two

means ?

(A) Sign test

(B} Mann-whitney test
(C) Chi-square test

(D) Median test




91. Which of the following will be non-parametric test ?
(A) Test for significance of difference between two population means
(B) Test for significance of population correlation coefficients

(C) Test for independence of attributes

(D} Test for the significance of difference between two population variances

92. For Wald-Wolfowitz raw test for testing whether two distinct samples have
been drawn from the same population or not, the test statistic Z uses E(U)

and V(U) are having the values of

) B(0)- 222 v() - 522
_n-1 n(n+ 2)
(B) E(U)-T’V(U)=m
© B(v)= 2 v(0) - 5
n’ +1 nn-1)
(D) E(U)=— ;V(U)=m

93. For a classical probability definition, the events shall be
(A) Independent, Empirical and Exhaustive
(B} Dependent, Elementary and Conditional

(C) Mutually Exclusive, Equally likely and Exhaustive

(D} Non-disjoint, Non-overlapping and Mutually Independent




Z

94.

95.

96.

Box-A contains 4 Red, 2 White and 6 Black balls and Box-B contains 3 Red
and 5 White balls. A fair die is tossed. If 1 or 6 appears, a ball is chosen
from Box-A, otherwise a ball is chosen from Box-B. If a Red ball is chosen,
what is the chance that a ‘6’ appeared on the die ?

(A) 5/13 (B) 4/13 (C) 3/13 (D) 2/13

X+ 2y
27
where x and y are assuming the discrete values 0, 1, 2. Then what are the

values of (i) P(Y = 2|X=2)and (ii) P(Y = 1|X=1)?

If the joint probability mass function of (X, Y) is denoted by P(x, y) =

1 1
Zand =
() 4 5

1 1
2 and =
(B) 7 and 7

1 1
(C) 3 and 5

1 1
~and =
(D) 6 7

If X and Y are related as Y = (X — 1)?, what is the value of E(Y) for the
distribution of X as follows ?

X: 0 1 2 3
"3 2 24 8
7
(A) 3
® -
8
€ 9
5
(D) 3




97. What is the median, when a > b; (0 < Md < a) for the following triangular
distributions with p.d.f. ?

f(x)=%%;—b$x<0

a(a + b)
= 0 ; otherwise

a+b Bl Md = g + a-b
2 (ByMd=a+ =3

(A) Md = a -

(C)Md=a- J=+(a+Dh) (D) Md = a + %—(a+b)

a
2

98. The transion signals in Markov sequence, indicates that O, 1 are transmitted.
The chance that the transmission getting altered is ‘q’ and the chance that
the signal remain same/unaltered is ‘P’. Then the values of P and P}
respectively will be equal to

(A) P® + 3Pg?; ® + 3P%q
(B) q° + 3Pq? ; P8 + 3Pq?
(C) q@* + 3P%q ; P + 3Pq?
(D) P? + 3P%q ; ¢® + 3Pg?

99. What will be the value of F, when the state §’ is transient ?
(A) > 1 (B)=1
(€) <1 (D)=0

100. Poisson process used to consider the following assumptions
(A) Dependence, Homogeneity and Irregularity
(B) Dependence, Heterogeneity and Regularity
(C) Independence, Heterogeneity and Irregularity
(D) Independence, Homogeneity and Regularity

-t i
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