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Instructions for the Candidates

1. Write your Roll Number in the space provided on the top of this page.
2. This paper consists of one hundred (100) multiple choice type of questions. All questions are compulsory.
3. 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.

(ii) 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.

4. 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: (A @@ (T (DD 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 etc., are prohibited.

. There shall be no negative marking.
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MATHEMATICAL SCIENCES

Paper - 11
1. Consider the following statements :
1
I. The limit points of the sequence {(a, ), where a, = (-1)" [1 + ——} ,neN are
1 and 2. n
11 1] . . o
II. The set A =<1, 73 g is neither closed nor dense in itself.
n

Which one of the following statements is correct ?
(A) Only statement I is correct

(B} Only statement II is correct
(C) Both statements I and II are correct

(D) The statements [ and II are not clearly defined

x—| x| )
X

2. Which one of the following statements is true for the function f(x)=
{A) For x < 0, the function is continuous
(B) For x > 0, the function is continuous
(C) For x = 0, the function is not defined

(D) All the statements (A), (B) and (C) are true

3. Consider the following statements :

dx

(x-a)

b
I. The improper integral _[ converges for n < 1.
a

1

II. The improper integral _[ e ™ x"dx converges only for m > 0.
0

Which one of the following is correct ?

(A} The statement I is not correct

(B) The statement Il is correct
(C) Both I and II statements are correct

(D) Only statement I is correct
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4. Consider the following statements :

I. The sequence (f, (x))= (xn>, x €0, k] is uniformly convergent for k < 1.

II. The series Z————Xz— converges uniformly over any finite interval
nP +x“n4

[a, b]forp>1,q20and0<p<1,p+q>2.

Which one of the following answer is correct ?
(A) Statement I is wrong

(B) Statements I and Il both are wrong

(C) Statement II is wrong

(D) All the statements I and II are correct

b
5. The statement that '[f dx exists implies that
a

(A) The function f’ is bounded and integrable over [a, b]
(B) The function ¥’ is bounded but not integrable over [a, b]
(C) The function 1’ is not bounded but integrable over [a, b]

(D) The function ¥’ is neither bounded nor integrable over [a, b]

6. Consider the following statements :
I. Every continuous function is Riemann integrable.
II. Every unbounded function is Riemann integrable,

III. A bounded function having finite number of points of discontinuity is
integrable in Riemann series.

Which one of the following statements is correct ?
(A) Statements I, II and III are correct

(B) Only statements I and III are correct

(C) Only statement I is correct

(D) Only statement III is correct
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The total variation function of the function f(x) = 3x2 - 2x3 for x e[-2, O] is
(A) 28 — 3% + 2%
(B) 28 + 3x° - 2
(C) 28 - 3% - 2%~
(D) 30 - 3" +2x°

The theorem “If § exists in a certain neighbourhood of a point (a, b) of the domain
y
of definition of a function f(x, y) and f is continuous at (a, b), thenf (a,b)exists
yX xy

and is equal to fyx(a,b) ” is given by

(A) Riemann (B) Cauchy
(C) Young (D) Schwarz
2 3

. The series S S X +....18

1+x 1+x% 1+x°
(A} Divergent
(B) Convergent for all values of x
(C) Convergent for 0 <x <1

(D) Convergent for x > 1

For the following statements :

I. Every interval is not measurable.

II. Outer measure is countably additive.
III. The Lebesgue measure of the set of rationals {Q) is zero.
IV. Every Lebesgue integrable function is Riemann integrable.
Which one of the following is correct ?
(A) All the above statements are correct

(B) Statements I and III are correct
(C) Statements Il and IV are correct

(D) All the above statements are wrong
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11. Which one of the following statements is correct ?
{A) The real line ‘R’ is connected.

2
(B) The Euclidean space R~ with metric D = {(x,y) :X#0,y=sin l} is
connected. X

(C) The continuous image of a connected set is not necessarily connected.

(D) The union of two connected sets having non-empty intersection is
disconnected.

12. The eigenvalues of a matrix A = (Z g} are 5 and 1. The eigenvalues of A2 are

(A} 25 and 1 (B) Oand 2 (C) 1and é (D) 5and 1

13. Let B and C denote the subsets of a vector space V, then which of the following
statements is correct ?
(A) If B< C and C spans V, then B spans V.

(B) If B < C and C is independent, then B is independent,
(C) If B C C, then span (C) = span (B).
(D) If B € C and C is dependent, then B is dependent.

cos0 - sinH

14. The matrix A =|
sin® cosH

}, 8 € R has eigenvalues if and only if
(A) 6 = nn for some integer ‘n’

(B) 9=2nn +g for some integer ‘n’

(C) There is no restriction on ‘@’

(D) 8=2nn +£ for some integer ‘n’

15. The index and signature of the quadratic form
IOX2 + 2y2 + 523 + 6yz ~ 10zx - 4xy are
(A) 3 and 3 (B) 2 and 2
(C) 1 and 2 respectively (D} 2 and 1 respectively

I

d k
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Which of the following is not linearly independent subset of the vector space of
all real valued functions F(R) ?

2x  3x nx

(A){ex,e e ,....,e }

B) (I, 1+% L4x+x,. .. l+x+x ... +x)
2 2
(C) {X 3 (X_ ]-) ,X(X- 1):X_2}
2 3
(D) {1, x,x,x}
Let A be a 7 x 7 matrix such that 2A2—A4 = 1. If A has two distinct eigenvalues

having geometric mean 3. Then total number of non-zero entries in Jordan
canonical form of A equals to

(A) 8 (B) 7 C) 9 (D) 6

3 -7
If A =[ 4 1], then the determinant of A3 + 3A2 + 12A is

{A) — 2900 (B) — 29500
(C) - 3000 (D) — 39500
1 000
- - . - O 1 0 O -
The minimal polynomial of the matrix 0 00 ol
0 010
2
(A) x (x-1) (B) x(x-1)
2 2
(C) x (x-1) (D) x(x-1)

2 2
Let T : R° — R” be a linear transformation such that T(x, y) = (x + 2y, 2x + 4y},
then

(A) Rank (T) =2
(B) Rank (T) =0
(C) Rank (T) =1

(D) Rank cannot be determined

-
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21. If z# 1 is any complex number, then 1 +z+z + ... +z is equal to
1-z™1 1-z"
A B
1-z"1 | 1-2°
(C) D)
-~ Z

22. If f{z) = u(x, y) + iv (%, y) is analytic function, then the Jacobian of u and v with
respect to x and y is

) £z B) ') (© 0 D) 1

23. If Za z and Zb z have radii of convergence R and R respectively. Then the

radlus of convergence of Ta b z is

In n
@) . (B) R_+R
R2 1 2
{C) at most R R (D) at least R R
1 2 12
2 2 2
24, If f(¢) = I 42" +2+5 dz, where C is the ellipse (E) +[XJ =1, then
& z-§ 2 3
f(3.5) =
(A) 2ri (B) 2 (C) O D) —

27c1
25. An analytic function comes arbitrarily close to any complex number in every
neighborhood
(A) of a pole
(B) of a removable singularity
(C) of a zero
(D) of an essential singularity

2
26. Suppose f(z) = u + iv is an entire function with u” <v°, Vz. If fl0) = 1, then f(2021) =

(A) O (B) -1 (C) 1 (D) 2021
27. The value of | %2 is
|z|=2
(A) 2mi (B) mi (C) ~mi (D) —2mi
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28. The bilinear transformation which maps 1, i, -1 to 2, 1, -2 respectively is

_2i—62z _zi—3
(B) w==1"3 B) w=7"¢
_2i+6z _ 21+ 6z
€ W=5,73 (D) ¥=T7"2

29, Let G be a group of order 30. Let H and K be two normal subgroups of orders
2 and 5 respectively. Then the order of quotient group -I-"IGK is

(A) 4 (B) 2 (C€) 3 (D) 5
30. Let G be a group of order 36 and G has a subgroup H of order 9. Then there

must be a normal subgroup N in H of order

(A} 3or9 (B) Only 3 (C) Only 9 D) 1

31. Let G be a group of order 30. Consider two statements P and Q :
P : Every 3-Sylow subgroup and every 5-Sylow subgroup must be normal.
Q : G does not have a normal subgroup of order 15.

Which of the following is correct ?

(A) Pis not correct and Q is not correct
(B) P is correct and Q is not correct

(C) Both P and Q are correct

(D) P is not correct and Q is correct

32. Consider the following statements P and Q :
P : A finite integral domain is a field.
Q : Any field is an integral domain.
Which of the following is correct ?

{A) P is correct, Q is not correct
(B) P is not correct, Q is correct
(C) Both P and Q are not correct

(D) Both P and Q are correct
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33. The ideal A = (x° + 1) is
(where R is the set of real numbers and C is the set of complex numbers)
(A) maximal in R [x]
(B) not maximal in R [x]
(C) maximal in C[x]

(D) zero ideal
. . 2
34. Q is field of rationals, f(x) = x4 +x + 1eQ[x]. Then a splitting field of f(x) is

(A) Q(w), where w = —1+T\/§’1

(B) Q
{C) Not there
D) R

n

35. If F is a field of characteristic p # O, then the polynomial X’ —xe Fix], forn =21
has

{A) equal roots
(B) distinct roots
{C) two roots are equal and remaining are distinct

(D) some are distinct and some are equal

36. Let (X, Tl) and (Y, TQ) be two topological spaces. Thenf: X -5 Y is
homeomorphism if

(A) fis one-to-one, continuous and is open mapping
(B) fis continuous and is open mapping
(C) fis one-one and onto

(D) fis one-one and is open mapping

37. Which of the following subspaces of real line is compact ?
(A) [1, 2] (B) (1, 2)
(€} (2, =) (D) (e, 1)
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38. IfXis a compact space and if {f } is a monotone sequence of continuous real functions
n

defined on X which converges pointwise to a real function f defined on X. Consider
the two following statements :

pP: {fn} converges uniformly to f.

Q : fis continuous function.

Which of the following is correct ?
(A) Both are correct

(B) Pis correct and Q is not correct
(C) Pis not correct and Q is correct

(D) Neither P nor Q are correct

39. A subspace of real line R is connected if it is
(A) a finite set
(B) an interval
(C) a countable set

(D) only closed interval

40. If f is continuous mapping of a topological space X into a Hausdorff space Y.
Then the graph of f is

(A) X xY

(B) Closed subset of X x Y
(C) Open subset of X x Y
(D) Always empty set

3
41. The particular integral of the differential equation (D + 1)y = cos 2x is

1 .
(A) &5 (sin2x — cos2x)

1 .
(B) 65 (2sinx — 3cosx)

1 .
(C) &5 (cos2x — 8sin2x)

1 .
(D) 65 (3cos2x + 4sin2x)
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The general solution of the differential equation (D4 + 8D2 +16)y =0 is
X X

A) (C +C +{(C_ +

() (C +Cxle” +(C +Cxe

(B) (C +C x)sinx+ (C_ + C x) cosx
1 2 3 4

(C) (C1 + CQX) cos2x + (C3 + C4x) sin2x

(D) C e +Ce +C e2x+C e—2X
i 2 3 4

T}ie integrating f%ctor %f the differential equation
(v +2y)dx+(xy +2y —-4x)jdy=0is

(a) X% (B) %
Q) i (D) y%

One particular solution of y” - y” + y = —e" is a constant multiple of

A) xe* (B) x'e"

X

(C) xe (D) Xze_x
The Strum-Liouville problem y” + ?Lgy = 0, y(0) = 0, y'(rr) = O has its eigenvectors
given by Y’ is equal to

(A) sin hx (B) sin(h+%)x

(C) cos (h + %)X (D) cos hx
Solving by variation of parameter for the equation y” + y = sec x, the value of
Wronskian is
(A) 1 (B) 2 (C) 3 (D) 4
The second order PDEu -yu + x3u =(01is
Yy XX
(A) Ellipticforallxe R,ye R
(B) Parabolic forallxe R,y e R
(C) Elliptic forallxe R,y <0
(D) Hyperbolic forallxe R,y <0
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48. The particular solution of the partial differential equation 9z, ,_ g when
ox

y__ .o 2
x=0,z=¢ and éf—(=1 is
(A) z = sinx - excosy (B) z = cosx — eysiny
(C) z = sinx + e’ cosx (D) z =cosx + e sinx

49. The conditions under which the function f(xy, z - 2x) = 0 satisfies the equation

X%_Y%zzx arc

(A) The function T is not differentiable andf #z0forv=2z-2x
(B) The function ¥ is differentiable and f # Ov forv=z-2x

(C) The function ¥ is differentiable and fV =0forv=2z-2x

(D) Both (A} and (B) choices are correct ’

50. The root of the equation x sinx + cosx = 0 is

(A) 2.7906 (B) 2.7913 (C) 2.7956 (D) 2.7984

51. Consider the following statements :

1
1. The error estimate of Simpson’s rule for evaluating the expression 0] dx 5
_7 + X
with n = 8 subintervals is approximately 4 x 10 .
II. The value of sinh (0.3) from sinh(-0.5) = -0.521, sinh(0) = O,
sinh(1) = 1.175 by using quadratic interpolation is 0.238.
Which of the following is correct ?
(A) Only Iis correct
(B) Only II is correct
(C) Both I and Il are correct
(D) Neither I nor II are correct
52. What is the value of ]‘;1—%; dx according to Romberg’s method ?
(A) 0.6884 (B} 0.6906 (C) 0.6952 (D) 0.6931

o

l A
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T
The maximum error in evaluating the integral -[0/? cos xdx using Trapezoidal
rule is

(A) 0.0202 (B) 0.0303 (C) 0.0404 (D) 0.0505

If g}z{ =x-y?and y(0) = 0, y(0.2) = .02, y(0.4) = 0.0795, y(0.6) = 0.1762.

What is the value of y(0.8) ? (Use Milne’s method)
(A) 0.1999 (B) 0.2454 (C) 0.3046 (D) 0.3245

1
2
The curve along which the functional j(y' +12xy)dx with y(0) = 0, y(1) attains
extremum value 0

(A) y=x° B) y=x Q) y=x (D) y=+vx

X2

In order that 1= j f(x,y, ¥, ¥") dx attains extremum value, which of the following
X1

equation is to be satisfied ?

o §-4(8)- ()

The type and the solution of the equation y(x) + _f; e* 'y(t)dt = 2xe* are
(A) Fredholm, y(x)= e* (2x _ %)

(B) Volterra, y(x)=e* (2X - %)

(C) Fredholm, solution does not exist

(D) Neither Fredholm nor Volterra solution does not exist
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X
The integral equation y(x)= j(x+t) y(t)dt+1 is equivalent to the initial value
problem 0

(A) y'(x) - 2xy'(x) - 3y(x) = 0, y(0) = 1, ¥'(0) = O

(B) y”(x) - 5y"(x) + 6y'(x) + 7y(x) = 0, y(0) = 1, ¥'(0) = 2

(©) (%) + 5y'(x) + 6y(x) =€ , y(0) = 1, ¥'(0) = O

(D) y'(x) + 7y'(x) + 6y(x) = sinx, y(0) = 1, ¥'(0) = O

The number of degree of freedom in the case of a hoop rolling on an inclined
plane without slipping is

(A) 1 (B) 2

(C) 4 (D) 3

A particle of mass ‘m’ moves along the curve x = a(0 - sin®), y = a(l + cos6),
0 < 6 <2xn. Then the kinetic energy of that particle is

5 do
(wheree_ dt)

(A) 5 ma?(l—coso)
(B) % ma?(l - cos 20)
(C) ma’(1 - cos20)8°

(D) %maQGQ(l ~cos 0)

Which of the following Pearson’s measures will find the arithmetic mean,
standard deviation and a coefficient of skewness respectively ?

t . d d

(A) 1° origin moment; 2" central moment and 3" central moment
t s d ..

(B) 1% central moment, 2" origin moment and 3" origin moment

d d . . t
(C) 2" central moment,; 2" origin moment and 1°" central moment

t d .. d
(D) 1% central moment; 2" origin moment and 3" central moment

) A
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Which of the following data set of measures is more consistent so as it is having
more Peakedness ?

(A) H, =% =4
(B) p, = 16; h,=4
(C) p, = 16; M, =2
(D) m,=%u =2

0

What are the values of uo; 1.11; u’l for the following data :
-15,0,1,-9, 13,-17,-1, 0,9, 15, 17, -13

(A) 0,1,0 (B) 1,0,0

) o,1,1 D) 1,0, 1

Let X be a random variable ofﬁl(a, b);letc=a+bandifa>2;b>0.

Then the values of E(%) and Var(%) are equal to

c+1. b{c +1)
A a+1’ @ 12 @+2)
c-1, b(C—])
a-1"a-17 (a-2)
©) bc-12  bec-1)
@-1?7 " Jla-1).(a-27

(c-1)7° b(c - 1)
@+1)" (@ +1?( (a-2))

(B)

(D)

X +Xp+...+X
n
it further become P{|X - pu|<g& —(L);asn — cand P{|X -p|2¢& —(M), as
n n

As per weak law of large numbers, P L —pl<gp2l-mvn>0;

n— « where L and M are respectively
(A) (0, 0) (B) (1, 0)
{€) G, 1) (D) (1, 1)



WwWw.prepp.in

pre
= | PP

Your Personal Exams Guide

66. If the cumulative distribution function is F(X =x) = 0; for 0 > X

_X.
_8,05Xs2
X 0<Xs4
=1gr2<X*=
=1;X>4,
then the value of P(1 < X < 2) is equal to
7 5
A % B 2
3 | 1
©) 3 o) L

67. Which of the following is denoted with Minkowski’s inequality ?
2
() E(XY) <E(X).EY)
1 1 1
(B) EF (| X+Y|) <ET(|X[).E7(|Y[)
1 1
(C) E(XY)2 > (E(X).E(Y))?
1

1 !
(D) E(XY)r = (E(X).E(Y))"

68. Let X have a probability density function

N S
f(x)—zﬁ, J3<x<J3

=0; otherwise

What is the upper bound of P {l x|z %} using Chebyshev’s inequality ?

(C)% (D)
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0.5 03 0.2
69. Given a transition probability matrix P= 0.2 0.5 0.3|.
0.2 0.8 0.0
What is the value of f (131) ?
(A) 0.326 (B) 0.234 (C) 0.186 (D) 0.080

70. Let N(t), te [0, ) be a Poisson process with rate A = 0.5. What is the probability
that there is exactly one arrival in each of the intervals : (0, 1} and (2, 3] ?

(A) 0.09 (B} 0.18 (C) 0:27 (D) 0.34

71. Consider the following statements :

I Let {X } and {Y } are two related stochastic processes, then X }is
n n n
Martingale with respect to {Y }ifE[X |Y ,Y ,...Y ]=X
n n n-1 2 0

n-1

II. If i is occurrent, j is transient, then i do not lead to ]

III. If {Y }is a Branching process, then X, = Y—I:l is a Martingale.
n m

Which of the following is correct ?
(A} Both I and II are correct

(B) Both I and III are correct

(C) Both II and III are correct

(D} All are correct

72. Let us consider a random variable X having the density function

fix/0)= é—e—%; x>0, 0> 0, where 0 is unknown,

Let Y be defined as Y =K; if K< X <K+ 1; K =0, 1,2,..., then the
probability distribution of Y is

(A) Normal distribution (B) Binomial distribution

(C) Poisson distribution (D} Geometric distribution
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73. Let X = (xl, xz, x3, x4) be a 4 x1 random vector such that X~N4(0, Y) where

1 ppop
_pteep . . .
Z"‘ b p 1 p is positive definite. Then which of the following statements are
ppop 1l
true ?

(i) x x ; x x and x x have identical distribution.
12 23 34

(i) (_’.‘_1_"‘_2)2 ~F .-
(Xl“x3)2 b

2 2

20-p) *2
) (Xl — X5 )2
(iv) ———5 ~ Fii.
X3 — X4

(A) (i) and (ii) are correct and (iii) and (iv) are wrong
(B} (iii) and (iv) are correct and (i} and (ii) are wrong
(C) (ii) and (iii) are correct and (i) and (iv) are wrong

(D) (i) and (iv) are correct and (ii) and (iii) are wrong

74. Chi-square distribution is the special type of the following distribution
(A) Erlang distribution
(B) Weibull distribution
(C) Rayleigh distribution

(D) Pareto distribution
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76.

7.

78.
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The mean of non-central distribution with n and n_ degrees of freedom and
non-centrality parameter 7Ll is equal to 2

n,(n, -2} n;{n, — 2}

Thihp ~ <) nying —2) ny(ny +4y)
) na{ny +%) (B) ny(n;, +1)

ny(n; —2)

n; + 2,

() n, —2

(D)

Consider the following statements :

I. A sample of n independent observations is taken from a normal population.

il
. _ 2
1 > (Xi,1 - X;)f* is an unbiased estimator of 6~, then the
3 (n _ 1) ~ i+l i

I T=

n
efficiency of T with respect to the unbiased estimate S? = ﬁ Z (X, - X)?
n-—1Uin
is 2~ 1

n+?2

2
II. If 12, 18, 8, 22 and 152 are random samples from N(u, ¢ ), then the
unbiased estimator of ¢ is 29.

Which of the following are correct ?
(A} Only I is correct

(B) Only 1l is correct

(C) Both I and II are correct

(D) Neither I nor II are correct

The sample statistics corresponding to two samples of equal sizes 8 is given as
follows :
X=105.125, ¥§¥=97.50

$% =106.125, - S2 =84.00

Suppose it was decided to test the significance of the two population means at
5% significance level. What is the test statistic value ?

(A) 1.48 (B) 1.56 (C) 1.78 (D) 1.96

A small sample has been taken from a population and the sample mean has

been found to be 55. The lower limit of a 95% confidence interval for mean is
35.40. What is the sample size if the population variance is 1600 ?

(A) 12 (B) 14 (C) 16 (D) 18

i 'y
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79. To estimate the proportion of the smokers in a city, three independent surveys
were done considering random sample of 100, 400 and 900 persons. The number
of smokers observed in each sample is 8, 32 and 72 respectively. What is the
standard error of the third sample ?

(A) 0.0278 (B) 0.0232 (C) 0.0136 (D} 0.0090

80. Which of the following is the most appropriate matching :

I II
(i) Median test (a) Chi-square distribution
(i) Sign test (b) Binomial distribution
(iii) Run test (c) Normal distribution

(A) (@) ~ (b); (ii) — (c); (iii) - (a)} (B) (i) —(c); (i} - (b); (iii) - (a)
(C) (@) — (a); (1) — (b); (iii) - () (D) (@) - (c); Gi) — {a); (iii) — (P)

81. The following test statistics are required for testing the significance of
(i) Difference between several (more than 2) population means.
(ii) Difference between two population means.
(iii) Difference between two variances of populations.
(A) (i) F test; (i) t test; (i1i) F test (B) (1) x2 test; (ii) F test; (iii) t test
(C) (i) t test; (ii) F test; (iii) x2 test (D) (i) z test; (ii) X2 test; (iii} t test
82. If in a regression model, one of the explanatory variables includes the lagged
value of dependent variable, then the model is referred as
(A) Best Fit Model (B) Auto-regressive Model
(C) 1°* Difference Model (D) Dynamic Model

83. The notion of heteroscadasticity means
(A} all the explanatory variables need not be homogeneous
(B} the observed units have no relation
(C) the variance of the error terms is constant

(D) dependent and independent variables are uncorrelated
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84. If a model of regression analysis is denoted as
Yy =0 +BX; + & then
(ij The explanatory variable;
(i) Residual variable;
(iii} Intercept;
(iv) Slope coefficient; and
(v) Response variables respectively are denoted by
(A) Y,B,o,Xand ¢
B) & X,Y, aand B
C) X,e,0,pand Y

(D) Y, B, &, € and X

85. Let the relation between X and Y be

Y= BO + le + 1322 + [33XZ + € where X is independent variable, Y is dependent

variable; and Z is a dummy variable assuming Z = 0 (or} Z = 1. Then
() The regression lines will be coincide when B2 = [33 = 0.

(ii) The lines are parallel but not coincide when [32 = 0 but [33 # 0.

(iii) The lines are not parallel when Bs #0.

Which of the following is appropriate ?

(A) (i), (i) are true but (iii) is false

(B) (i) and (iii) are true but (ii) is false

(C) (ii) and (iii) are true but (i) is false

(D} (i), (ii) and (iii) are true and none is false
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86. The procedures namely Bonferroni Approach; Tukey-Kramer and Scheffe’s
methods will be used for

(A) Testing the significance of difference between several means in a

multivariate analysis

(B} Multiple comparison procedures for fixed effects in one-way analysis of

variance

(C) Testing the significance of difference between regression coefficients in

two-way analysis of variance

(D} Dual comparison between the regression coefficients among multivariate

analysis of variance

87. The Wishart distribution arises naturally as the sampling distribution of

(to a constant}

(A} Sample mean matrices in multivariate gamma populations

(B) Sample variance matrices in multivariate normal populations
(C) Sample median matrices in multivariate Gaussian populations

(D) Sample ordinal matrices in multivariate Poisson populations

88. Let us suppose that E(Xl] =1; E(Xz} =0; V(Xl) = 2; V(XQ) = 4; Cov (X1’ X2) = 1;
Further,letY =X +X ;Y =X +aX andY ,Y areuncorrelated.
1 1 20 2 1 2 12

Then what are the values E(Yl); E(Yz]; V{Yl); V(YQ); and ‘a’?

(A) 2; 2; 8; 2 + 2a + 4a° and —%

2
(B) 2; 1;2+2a+4a;8and%

2
(C) 1; 1; 8,2+ 2a +4a and —%

(D) 1; 2; 8; 3 + 5a and —%
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89. Which of the following are the methods for deciding the number of principal
components in PCA ?

(i} The scree plot

(ii) Log-Eigen diagram

(iii) Size of variance of principal cofnponent

(iv) Cumulative percentage of total variance

(A) (i) only (B) (i) and (ii) only

(C) (1); (11) and (iii) only (D) (i); (i) (iii) and (iv)
90. Which of the following sampling methods will provide the estimator with minimum

variance ?

(A) Stratified Random Sampling

(B) Simple Random Sampling With Replacement

(C) Simple Random Sampling Without Replacement

(D) Two Step Systematic Sampling

91. Variance of an estimator sample mean is influenced by
(i) Directly with error sum of squares with respect to mean
(ii) Inversely with sample size

(iii) Directly with infinite population size
Choose the correct option :

(A) (i) and (iii} are true but not (ii)
(B) (ii) and (iii) are true but not (i)
(C) (i) and (ii) are true but not (iii)

(D) All (i), (ii) and (iii) are true

92. If the responses for treatments in a factorial experiment with factors A and B
each used at two levels from three replications are (1) = 18, (a} = 17, (b) = 25 and

(ab) = 30. Then the sum of squares for the interaction AB is equal to

(A) 3 (B} 4 (C) 5 (D) 6
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93. The relative efficiency of LSD over RBD when rows are taken as blocks is

A) Sg +(t—-1)S3 B) SZ +(t—1)SE
t S2 t S
E E

2 2

(©) S2 +(t-1)SE D) S3 +(t—1)SE
t Sp t S&

94, If C matrix of BIBD with usual parameters (v, b, r, k, A) =X [l —YE ], where
A% vV

I =v xvidentity matrix and E is v x v matrix of unities, then X and Y are
v vV

given by

A) X=X andy=v B) X=* andy=1
k k v
A v Av v

C) X kandY " (D) = an .

95. Consider the following statements :

I. An equipment is to operate for 5000 hours. Failure rate is estimated as
one in 50,000 hours. Then the probability of survival is 0.80.

I If # is non-decreasing for t > 0, then the distribution satisfy increasing

failure rate average property.
Which of the following are correct ?

(A) Only I is correct (B) Only II is correct

(C) Both I and II are correct (D) Neither I nor Il are correct

96. Consider the following statements :

I. Truncation is a design and test procedure to screen-out weak, defective
or lower quality items from the proportion.

II. If the number of failures reported for a system is 15 and if the system is
available for use 1000 hours, then the MTBF is 78 hours.

Which of the following are correct ?
(A) Only I is correct (B) Only II is correct

(C) Both I and 1I are correct (D) Neither I nor II are correct
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97. A solution to an LPP is said to be degenerate if one of the
(A) Basic variables is zero
(B) Non-basic variables is zero
(C) Basic-variables is positive

(D) Non-basic variables is positive

98. For the statements :

I. If an LPP has 3 variables and 4 constraints, then its corresponding dual
problem has 3 constraints.

II. R.A. Fisher is known as the father of LPP.
The following answer is correct :

{A) Only the statement | is correct
(B) Only the statement 1l is correct
{C) Both the statements I and II are correct
(D) Both the statements I and II are wrong
99, Customers arrive at a reception centre at an average interval rate of 10 minutes

and the receptionist takes an average of 6 minutes for a customer. The average
queue length is

9 7
*) 10 (B) 10
3 11
© = 0 5

100.For M| M| 1 : | FCFS queue, the mean arrival rate is equal to 10 per hour and
the mean service rate is 15 per hour. The expected queue length is

(A) 1.33 (B) 1.53
(C) 1.75 (D) 3.20
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