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MATHEMATICAL SCIENCE
Paper 111
Time Allowed : 2% Hours] IMaximum Marks : 150

Note :— This question paper oont:ains seventy five (75) questions with multiple
choice answers. Each question carries two (2) marks. Attempt afl questions.

2 2 '
1 The value of j‘x__;’_y_ ds | where the integral is taken round the ellipse

2 2
+ -‘52— = 1 and p~is the length of the perpendicular from the centre to

the tangent is :
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Or

Four identical components are connected to form a system for which the network

diagram is given as :

O
O—O
O

The reliability for each component has been calculated to be as R. What is
the reliability of this system 7

(A) 2R — 2R® + R* . (B) R — 2R?
(C) R - R3 ‘ (D) None of these
X
2. Which of the following is not a necessary condition for Ijy(x)] = ‘f flx ¥ ¥) dx
B

to have an extremum ?
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® §-4(F)-

(C) %yt —%-y’%—y"% =0
o £-2rvF)o
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T.B.C.

Or

Let R; be the reliability of the ith component in a system, i = 1, 2,
then the reliability of a parallel system is given by :

@ R =1- x(1-R() @® REO= =1 -R()
(© Ri{t)=1- ‘;lea(t) T R{)= ,.;_'t‘R.-(t}

Starting with x; = 1, the next approximation xy to (2)Y9 obtained by Newton-
Raphson method is :

(A)

ol

(B)

(C) . (D)

St wln
0 | vt

Or
If different effects are confounded in different blocks, it is said to be :
(A) Complete confounding {(B) Partial confounding
(C) Balanced confounding (D) None of these
If fiz) = u + iv is analytic in a region D, then u and v are harmonic
in D if :
(A) wu have continuous second order partial derivative in D but v does not

have second order partial derivative in D

(B) v have continuous second order partial derivative in D but u does not
have second order partial derivative in D

(C) both u and v do not have continuous second order partial derivatives
in D

(D} both u and v have continuous second order partial derivatives in D

: 28N 4/ET—IIL 6
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Or

If a Markov process has a continuous state space and discrete parameter space,
then it is a :

(A) Continuous parameter Markov chain
(B) Discrete parameter Markov chain
(C) Continuous parameter Markov process

(D) Discrete parameter Markov process

a 0
5. Solution of au = 2-5%‘ + 4, where uix, 0) = Be 3% g :
(A) u = e¥*¥ (B) u = e
(C) u = Ge'3x+2) (D) u = e+

Or

Which of the following chart types would be used to monitor the fraction of
a production lot of desktops that had scratches on the surface ?

(A) x-chart (B) R-chart
(C) p-chart (D) e-chart

6. How many vertices and edges do the graph of n dimensional cube Q,

have 7

(A) 2" vertices and n2™1 edges

(B) (n + 1) vertices and n edges
-1

(C) n vertices and n_(n_2__) edges

n(n+1)

2
T.B.C. : 28/14/ET—I11 8
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Consider the following IPP :
Max Z = 5xy + 4xo
Subject to x; + x5 = 5
10x; + 6xg < 45
x1, X = 0 and integers.

The optimal value of the objective function is :

“(A) Z =23 (B) Z = 22

) Z2=21 “ (D) Z = 20
5 i The heat equation is :
(A) %’:— =2V (B) %3,'5 = ciz v*e*
(©) % =2 Viu ) %“ = c® V% y*
Or .
Split-plot design is a sort of :
(A) Confouned design (B) Partially nested design
(C) Both (A) and (B) (D) Neither (A) nor (B)
8. - Which of the following poset is not a lattice '

“(A) ({1, 2. 4, 6, 8, 16}, divisibility) (B) W1, 2, 3, 4, 5}, division)

() (P11, 2, 3b), < : o (Z, =)
T.B.C. : 28/14/ET—III 10
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Max Z = bBx; + 4x,
Subject to x; + x5 = 5
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Or

Parametric linear programming investigates the effect on the optimum
solution of :

(A) discrete variations in the objective function coefficients and the right
hand side of the constraints

(B) continuous variations in the objective function coefficients and the right
hand side of the constraints

() discrete variations in the objective function coefficients only

(D) continuous variations in the objective function coefficients only

9. Laplace transform of cosh 3t is @
8 A s
(A) 2 -9 * (B) s? + 9
3 3
(C) 32 = 0 (D) 82 al 9

If the joint distribution of X and Y is given as :

X 1 2
Y
1 0.4 0.2
2 0.1 0.3
then E(X|Y = 1) is :
4 2
(A) 3 (B) 3
5
(C) 3 (D) 2

TB.C. : 28/14/ET—III 12
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Hgar

afz X 3R Y %1 dua faww frefafea &1 3 e s

X 1 2
Y
1 0.4 0.2
2 0.1 0.3
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4 2
(A) 3 (B) 3
5
(C) 3 n) 2
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10. The maximal elements for the poset ({3, 5, 9, 15, 24, 45}, divisibility)

is/are :
(A) 15 and 45 (B) 45
(C) 24 and 45 (D) 24

Or
A market structure with monopolistic competition is a type of :

(A) Perfect competition with many producers selling the product that are

differentiates from one another

(B) Perfect competition with many producers selling the products that are

exactly the same

(C) Imperfect competition with many producers selling the products that are

differentiates from one another

(D) Imperfect competition with many producers selling the products that are

exactly the same
11. The plane containing ¢ and b is called :

(A) Osculating plane (B) Normal plane

F YTy

(C) Tangent plane (D) Rectifying plane

T.B.C. : 28/14/ET—III 14




10.

11.

T.B.C. ;

&z (13, 5, 9, 15, 24, 45), fawrseiam) & o afusos a0 ¥ -
(A) 15 3 45 (B) 45
(C) 24 3K 45 . D 24
Haar
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Or

Let X,, X, ....... , X, be a sample from a distribution F. Consider the following
statements, the notations having usual meanings :

(1) For estimating p(F), the U-statistic is EX,
i=1

(2) For estimating po(F), the U-statistic is U(x) st s B (K= )

n—1 =y

(3) For estimating p2(F), the V-statistic is U(x) -5 Zx %
n(n n(n-1)

-

Of these statements :
(A) Only (1) and (2) are correct (B) Only (1) and (3) are correct
(C) Only (2) and (3) are correct (D) (1), (2) and (3) are correct

12. IfX is a metric space and <x,,> is a convergent sequence in X with lim x, = x5,
n

then the set : :
(A) Ixg, xq, Xgs coinens | is compact

(B) ixg, xy, Xgy ceeeee ] is not compact

(C) lxg, X5, -vene.) is compact

(D) ixg, X3, X3y weveres } may not be compact

T.B.C. : 28N4/ET—III 16
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e A

T HYA] H :
(A) Bae (1) 3 (2) 9 & (B) ®ga (1) 3N (3) =& ¥
(C) =ae (2) 3T (3) =& § D) (1), (2) 3 (3) 7t
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(D) l-:o, xl, xz, ....... , W qﬁ ﬁ m g

T.B.C. : 28N4/ET—III 17 P.T.O.



Or
Let X, be a feasible solution of the primal problem :
max AX) = CTX subject to AX < b, X = 0
and let Y, be a feasible sblution of the dual problem.
Min g(Y) = bTYsubJectwATY>C Y=0

such that fiXy) = #(Yy), then :

(A) X, and Y, are the optimal solution of the primal and the dual problem

respectively

(B) Either the primal or dual LPP has an unbounded objective function

value «

(C) All the primal constraints are satisfied with strict equality

(D) None of the above

13. Which of the following angles is not constructible with a straight edge and
compass 7 i

(A) 30° (B) 45° i

(C) 40° (D) 60° :

:

Or

In a life table, the relation between the central mortality rate m, and force

of mortality p, is :
1 1
B) my = 5+ Haid) (B) my = Zhxs1

1
(C) my,=pe + 3 (D) None of these

T.B.C. : 28/14/ET—III 18
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max fiX) = CTX, AX < b, X2 083 T
#Ar @ wfifw Y, oF SR Y w1 A JEEE
Min g¥) = bTY, ATY 2 C, Y= 0 P2 W
T & AX) = gYp), @ :
(A) XosﬁzYomzmaﬂtaﬁmmwmqt
(B) g@ma@PPpmwwﬁamwﬂm%
(C) =W g= WYR WE wEd B WY Howeas e
(D) 9% H | =@ &

13. faefafag § ® =9 5w @9 e o s=m § 78 59 =1 8@ ?
(A) 30° (B) 45°
(C) 40° (D) 60°
Fgar

S aferm § < wedm T om, 3 Tk wE g, & oA W= ¥

1 1
(A) m, = E(ux + Pyeyq) (B) my = 5Hz1

(C) m-x=u,+-;: (D) =78 | ®E T
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14. An undirected graph always has :
(A) an even number of vertices of odd degree
(B) an odd number of vertices of even degree
{C) an odd number of vertices of odd degree
(D) an even number of vertices of even degree
' Or
Use of auxiliary character X in the ratio method leads to efficient estimation
of population mean, when :

R T ®B) Po, “ 2
ST - oSx oL
(C) Ci' e 2 (D) Cy 2
15, Which of the following is not true 7
{A) o is multiplicative (B) p is multiplicative
(C) olmn) = olm) aln) (D) None of these

Or
If Y is the study variable and X is the auxiliary variable, then consider the

following four situations :

(1) X is influenced by the treatments

(2) X is not influenced by the treatments

(3) ANOVA of X yields treatment S.S. significant

(4) ANOVA of X yields treatment S.S. not significant
Analysis of covariance could be done in case of situation.
(A) only (1) (B) only (2)

(C) (1) and (3) (D) (2) and (4)
T.B.C. : 28n14/ETII1 20
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© Pg. ~ 3 @ PG, <3
15. fr=fafigs § 8 9 @ 58 ¢ 2
(A) o TUIEEE B (B) u TUIENSE B
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ayerar
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(1) X 399 |4 ywifaa 2@ &

(2) X 39=E 4 wufaa 981 9 ©

(3) X &1 ANOVA ¥4 9of 3g= S.S. 2a #

(4) X =1 ANOVA =99 9= 8.8, a1 %

He-ww fayemw s am 8§ o o= mar ®

(A) &ga (1) H (B) == (2) 4
(©) (1) s (3 ¥ (D) (2) 3/ (4) H
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16. Two measures A and g on a measurable space (X, B) are called mutually
singular if :

(A) X=AuB, MA) >0, pB) <
(B) X=A B, 2A) =0, pu(B) =
(C) X =AuB, MA) > .0. wB) >
N X 0

S © © C

AnB, MA) =0, w(B) =

Or

A political polister randomly selects a sample of 100 voters each day for 8
successive days and asks how many will vote for the incumbent. The pollster
wishes to construct a ‘p’ chart to see if the percentage favouring the incumbent
candidate is too eratic.

Sample Number Favouring
(Day) Incumbent

1 57

2 57

3 53

4 51

5 55

6 60

7 56

8 59
What is the numerical value of the center line for the p’ chart ?
(A) 0.53 (B) 0.56
(C) 0.63 (D) 0.66

T.B.C. : 28/14/ET—III 22



16. @mmm(xn)mﬂm;.mp@tmmmmt

AT .

(A)
(B)
()
(D)

X = A u B, MA)
X = A v B, AMA)
X = A v B, AMA)
X = A n B, MA)

>

>

0, uB) < 0
0, uiB) = 0
0, w(B) > 0
0, p(B) =0

JHgaan

o T WeRE favme winE ons fedl § wee A 100 weewnsd F wE T
# Afos w9 § 99 =@ € @ goa € fF e daga, el % fo R
5% 7 weeH fadew WewE & mmdE @t wfevea s @ fa =@ p w o
WW%IM@W%:

Ll
(e

R - - R < | B - N - R v R o

8

yEaTl @ AR
=l HE
57
57
53
51
55
60
56
59

ari'p'mﬁaialmuiﬁsua?mw-m ?

(A)
(&)

0.53

0.63

T.B.C. : 28/14/ET—III
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17. Let v be a signed measure on the measurable space (X, B). Then the

following holds :

(A) there exists two measures « and f on (X, B) which are mutually non-
singular and v = a + B

(B) there exists two measures mutually non-singular measures o and P on
(X, B) such that v =« — P

(C) there exists two mutually singular measures « and B on (X, B) such
that v=o - B

(D) None of the above

Or
In a life table, the central mortality rate m, in terms of g, is given
by :
~_ 2q, qs
(A) m, = (2+q,) (B) m, = (2+q,)
_ 29y s
© me = Ba-g,) ® me = G-aq,)

18. Extremals of the functional Ty 1+y™® dx is attained on the :
1
(A) Catenary (B) Parabola
(C) Circle (D) Sphere
Or

A Radiology lab has one CT scan machine. Patients arrive at the cen
according to Poisson process at the average of 10 per 8-hour day. The
spent on the performing CT scan of the patients is exponentially distribu
with mean of 30 minutes. For what percentage of time, the machine is

to be idle 7
(A) 37.5% (B) 43%
(C) 28% (D) 19%

T.B.C. : 28/14/ET—III 24
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18.

e fE v TR T (X, B) R Um G@d WY ¥, @ Frefatas @a o

(A) @ o o o p oafome 3 (X, BY W ¥ W wER wv O Twe T § el
v=0o+ P .

(B) &yl Wi o siRpS e R EX. B WE W Fv=a-8

) @ uals wa g o B WETW HFyv=a-p

(1) vl H & B T )
aaerat

?ﬁaﬂﬂlﬁlﬂﬂﬁqt'ﬁﬁ?ﬁﬁmmﬁm\mmﬁﬁﬁ%

: qu ) q'c_A
(A) m,= ——(2+(]x) {B) m, = (2+q,)
2‘19, . qr-
) m, = (T_'&';} D) m,= (2-q,)
. L]
TS fyv'1+y"2dx # =9 W el gra fEe S g o ?
1
(A) 755 gsh (B EAE
(C) 59 () e
Hygar

faferr fas= gAemen § o S171. e geia & ) Wi % 2 A dfEm
% srgar olmed 10 we win s-we fogwm & wdew ¥ wS % A, sEmeA
i A T 30 faae & o & Wi umiE Gaia 9 2| g & TR whem
H [yl & @t @Y H 99ET § 7

{A) 37.5% | (B) 43%
(C) 28% )  19%
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19. Let (X, A, A) and (Y, B, p) be any fwo measure spaces. Then there exists

a countably additive measure V defined on :

n
) g = E=UR,:R,-=A,-><B,-,A,-eA.B‘eB}
i=1

such that : :
viA x B) = MA) w(B)
for all A € A and B € B. The measure V is unique if :
(A) A is finite and p is o-finite (B) A is o-finite and u is finite
(C) & is p are both o-finite (D) None of these
; Or

Let X ~ b(n, p), 0 < p < 1. A minimax estimate of p of the form oX +

is :
% 1
d*(X) = 4+
X) = Ffsdm) * 2{i+n)
X
and the UMVUE (which is also the MLE) of p is d(X) = = Consider

following statements :

(1) the minimax estimate would be prefered if n is small
(2) the UMVUE would he prefered in n is large

Select the correct answer using the codes given below :

Codes :
(A) Only (1) is true {(B) Only (2) 18 true
(C) Both (1) and (2) are true . (D) Nothing definite can be said

T.B.C. : 2814/ET—III 26



19. =F1 & (X, A, &) 31 (Y, B, u) #12 21 319ads 99 § oF =& u% =4 a9 4m
FYade v Tl o:

n
;= E=UR¢:R"=Al‘XB".AiEA,B"EB

i=1
2 gfefga 08 fea &
v(A x B) = MA) w(B)
¥ A e A 3R B e B = fou stveds v oo @, =T
(A) A uftfe % st u o-vfifm ¥ (B) x o-yftfa ¥ 2 p uftfim ¥
(C) A 3 p T oufifa B (D) =98 |§ =3 79
Hgar

Wﬁ\'x-b(n..l’),o_épsl,aX+Bm$p3ﬂﬁi‘ﬂﬁw31'3‘1!’-'{

X

A 1
AN Jn (1+n) s 2 (1+n)

ST p = UMVUE (St MLE i ¥) d(X)=%%ﬁwf%r%aw=ﬁwﬁ'aR
=iy,

(1) fodrdss sEm o1 503 § 3k o 9= %

(2) UMVUE &g &m 3R » 921 §

4 5 @ Wz W Tt w9 3w St

e
(A) Hae (1) @d ® (B) =5 (2) 81 ®
(C) (1) 3w (2) <7 @& § (D) Tafvaa =9 § =@ 3@ Fm =1 w5
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21.

T.B.C. : 28/14/ET—III 28

The characteristic of the ring Z; x Z; x Zg is :

(A) 2 (B) 4

(C) 6 (D) 12

Or

The basic characteristic of Dynamic Programming Problems are :

(I) 'The effect of a decision at stage is to transform the carrent state into
a state of the system at the next stage.

(II) Given the current state, an optimal decision for the remaining stages
is independent of the decision taken in previous stages.

(ITI) The purpose of the process is to optimize a predefined function of the
state variables called the objective function.

(A) (I) and (II) are true

(B) (D and (IID) are true

(C) (IT) and (III) are true

(D) (I, (II) and (III) are true

B Al BBEsL sl ssshssssss .o -

Let G = (V. E) be an undirected graph with e edges. Then Y deg ¢ is :
eV

(A) 2e B) e
(C) 3e (D) 4de
Or
Let Ay, Agy cooreee be a sequence of events and let E = lim sup A If :
ZP{An) & e
n=1
then :
(A) P(E) =20 (B) PE) =1
(C) PE) = - (D) PE) = s
T2 =



20. WA Zy x Ly % Zg B HAWEHW ¥ :
(A) 2 (B) 4
(C) 6 (D) 12

Ha4ar

=TT STTHT Hee @1 snenyn fawue =¥ 7

(D Wm%mum.aﬁnmﬁmﬁﬁmma’aaﬁmi
FYFEL /A

(1) Wmi,mmﬁ%m,wﬁmwﬁmﬁmnﬁﬁm
f =@n ®

(lll)wmmmm.mﬁwuﬁmﬁaaﬂﬁaﬁm@m
T %, 9% SAvA-%1d oo §

(A) (M s an ¥ ¥ .

B) (D) 3 (I &= ¥

(C) (1D i (I ¥ §

@) (D, (D 2R (D 53 ¥

91, W Eif % e fed & WA G = (V, E) TF FEwRfe OF T, @ Edegv T

(A) 2Ze (B) e veV
(C) 3e (D) 4e
Jgar
HE S Ay, Ag, wiems sz w1 % #9 % # E = lim sup A, | IR :
ZP(A") < oo
n=l
W o:
(A) PE)=20 (B) PE)=1
(C) PE) = % (D) P(E) = i
=~ T4
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23.

T.B.C. : 28/14/ET—III 30

In Euler's method for the differential equation :

Y = fix, y)
the truncation error is of order :
(A) h (B) A*
(C) &3 ‘ (D Al
Or

Mr. Achin sells 3600 electric motors each year. The cost of these is Rs. 200
each and demand is constant throughout the year. The holding cost is
Rs. 20 per unit per year. If Mr. Achin is ordering in lots of 90 units, what
is his total order cost per year ?
(A) Rs. 500

(B) Rs. 900

{C) Rs. 1,000

(D) insufficient information to answer the question

Let (X, B, p) be a measure space, the function [ be integrable over
and {X,) a disjoint countable collection of measurable sets whose union 3

X. Then :

(A) J'fdu = li;n_f fdp (B) Ifdu > h’I'nI fdp
X X, X X
(©) j' fdp = ‘2 fdn (D) None of these
X n=1%_



22.

FaHA FHHO
¥ = flx, y)
& foru smaen fafa & ddmm gfz feg a0 =1 ¥ 2
(A) h (B) h?
(C) h® (D) h?
Agan

f. st warE =9 3600 fagm T fawd 0 € 1 WSS W oged 200 T.O¥ 94
® T wEw W R T ¥ aR f afew 90 v w1 @9 § ek W\ E,
& =9 ufa ad wme e gem feaw #® e

(A) 500 %.
(B) 900 %=.
(C) 1000 %.
(D) w¥ 1 IW 2 H oy smwia gEa R

q R (X, B, p) Fad® @ E, w9 f, X T wuefad € 3R (X)) W A
weEa w1 e gen fr dra Hwem ¥ fame w@AeE X E A

(A) jfdu = li;n‘[ fdu (B) Ifdu > li:n_f fdp
X X, X X
© [ran=3 [ D T A W
X n=1x_
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Or
Consider the linear model :
' ¥1 = 05 + 205 — 203 + €
Yo = 84 + 305 — 053 + &
yg = 05 + 053 + &5

where y; are observations, 0; are parameters and e; are uncorrelated random
variables with mean zero and constant variance for : = 1, 2, 3. Then which
of the following is true 7

{A) 2y; — ¥9 — ¥a is an unbiased estimator of 8; — 464
(B) 2y, — y9 — y3 is the BLUE of 6; — 403
(C) yy — 3yg is the BLUE of 8; — 403
(D) ¥, — 4y3 is an unbiased estimator‘of 6, — 464

24. Choose the correct relation :
(A) v=1-E" B) V=1+E1!
) v=E1-1 M v=-E1-1

Consider the primal problem :
Max fix) = 4xy — 3xg
Subject to x; — x5 = 1
~xq + X9 < —2
xq, Xg = 0
then :
(A) Both the primal and dual problems are infeasible
(B) Both the primal and dual problems are feasible
(C) Primal is infeasible while dual is feasible

(D) Primal is feasible while dual is infeasible

T.B.C. : 28/ 14/ET—III 32



Wy Hizw W faar =wifse
¥1 = 6y + 205 — 205 + &y
Y2 =08; +305 — 05 + ¢
¥3 = 0y + 03 + &5

el y; vHRem %, 0; T3 ¥ SR e, warfen agfew W ¥ frem wen g &
A fougs oo & fow i = 1, 2, 3 %, & fFafafeas § | 593 wdf & 2

(A) 2yy — yp — ¥3, 0y — 405 T Fr9m sgAEE ®

(B) 2yy — ¥3 — ¥3, 8; — 40; ¥ BLUE %

(C) y5 — 3ys, 8, — 464 1 BLUE ¥

(D) ¥ — 4v3, 8, — 405 F1 TH Feuyg a7a@s B
24. WE U=y # gH o

(A) v=1-E"1T (B) Vv

© v=E1-1 D) V

1+ E?
S b |

n

Faar
uHe wve W fFER =wifem
Max flx) = 4x; — 3xo
Subject to xy — x5 < 1
-Xq + X S =2
Xy, X9 2 0
w4 :
(A) WiIEHE X SEU WEA Ml AHYEE ¥
(B) wiwa i fwq wvd aF 99rg ¥
(C) WiEH&E EWe" ¥ 31 S5m0 59 ¥
(D) WEHA "9 § 2R dE0 SJE s §
T.B.C. : 28/14/ET—III 33 P.T.0.



25. Which of the following statements is false 7
(A) A weak Cauchy sequence is bounded
(B) A weak convergent sequence is bounded
(C) A bounded sequence is & weak Cauchy

(D) A reflexive normed spacé is weakly complete

Or

The regression model of drying time (y) on the amount of varnish used (x)

is estimated as :
y=18 - 19x + 0.185x2.
The estimated regression model explains that :

(A) for given x, the value of the dependent random variable y is given by
the above model

(B) the change in Yy due to x2 component is negligible

(C) if the independent variable is increased from x to x + 1, then the expected
value of y is changed by & quantity -1.9 + 0.185 (2x + 1)

(D) according to the regression model the relationship between x and ¥ is
exponential

26. Which of the following is not a form of the equation of continuity ?

3 — - -

(A) 75*“(”‘”’0 (B) %f—+pv~q+vp.q=0
d I o “

© = (logp) +V-q=0 @ 3+ p(v-q)=0

T.B.C. : 28/14/ET—III 34



25 frefafas # § Fv $95 w5 © 2
(A) = #m Fr= W Afga ¥
(B) U &ffw sAfamrdt w9 &b ¥
(C) U =fga %= &im Het
(D) @uﬁaﬁﬁm&ﬂms&ﬁ*{ﬂft
Fgan
Sk WHE (y) W e W A & 3uEm (x) w1 wfeme wiEd U9 sEdfea §
y = 13 — 1.9x + 0.185x>
smfE wfrres wiee 9w =ren s ' o
(A) x # fau, fift agfees o y 1 99 3ugEw of=za g &= = 2
(B) 22 3599 & FRW y H qfads vy §

(C) 3R T|dF M H x W x + 1 7% 9907 9@ @ y =1 Fr9ifaa 71 -1.9 + 0.185
(2x + 1) 9 | qiEfia € &

(D) wiama dfss & 3En x 30 y S &= Ty g\

26. fr=fafeg § 4§ =1 sfafe=a =1 &9 & & 2

dp erer) OB dp = — _
(A) §+V'(pq)-0 (B) —5;+pV-q+Vp.q—0
d — ap =
©) = (logp) + V- g =0 ® 5 +2(vq)=0
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Or

Consider the Quadratic Programming Problem :

Min. fir, X) = WX + %x’l‘cx

Subject.tnAX:b
X=z0

The necessary and sufficient conditions for an X = 0 to be a solution to

the problem are that, there exist a Uand a V=0, guch that X, U and V

satisfy :
(A) VIX =0

AX = b

CX + V-ATU + Ap = 0
(B) VIX=0

AX = b

CX -V -ATU + 2p =0

©C VIX=0

AX = b

CX + V-ATU-2p =0
® VIX=0

AX = b

CX —V +ATU + Ap =0

TB.C. : 2814/ ET—II1 36



Hgar

mﬁ&mmﬁnm(m)mﬁvﬂaﬂm:
Min. fA, X) = ApTX + %x‘fcx
Subject to AX = b

X=z0

m*m%WXaO%mmmmmﬂﬁtﬁs@Um
@Vzommﬁ,mﬁﬁ;xumvﬁ@mﬁ:

(A) VIX =0

AX = b -

CX+V-A:PU+Ap=O
(B) VIX =0

AX ='b

CX -V-ATU + p =0
(C) VIX =0

AX = b

CX+V-ATU-Mp =0
™ VX =0

AX = b

CX -V +ATU+ 2 =0

T.B.C. : 28/14/ET—III 37 | P.T.O.



27. If v and p are measures on (X, B), then v = 0 if :
(A) v.1u
(B) v<<pand v L
(C) v << u but v is not singular to M
(D) None of the above
Or
The joint probability density function of X and Y is given by :

8xy, 0<x<y<l
fx, »)=

0 , elsewhere

The conditional probability density function of Y given X = x is :

222 2y
(A) ¥ (B) T
2y 2x
- : . . 2%u u .
28. The partial differential equation —3 - 2y — = 0 has :
dy ax?

(A) two families of real characteristic curves fory < 0

(B) no real characteristics for y > 0

(C) vertical lines as a family of characteristic curves for y = 0

(D) branches of quadratic curves as characteristic for y # 0
Or

Let T be a random variable denoting the failure time of the system,
which follows exponential distribution with parameter, A, then the system
hazard rate is given by :

(A) e M B 1 -
) A Mm 1-~r
TB.C. : 2814/ET—IIT 38



27. AR (X, B) W v 2T p sivgds £ ol v = 0, AF
(A) v Ln
(B ve<pudlvliap
(C) v << p@fFav, p& fou wwa 78 7
@ z9dFa d [ FE T

wgar
X #R Y ¥ Hgaa d9= 93 o 0H T s ®

8xy,0<x<y<1

flx, y) =
0, 3 FHE

28. aiﬁmmaﬁm-———2y¥=o " T :

< 0 & fou arafas onafoe 5% & € 9Er

> 0 ® foau =18 anatas onafors =

0 = fou engfors 9% #1 SsEaT g uw fEar & ' 9 |
+ 0 & fou onufos & w9 9 ffom =% #1 wmEnd

peran

A O T, 99 % HEHE Hia B (Agw FE aen w Agfwes =y, S
T A WY WEERT SO0 T HTE FHI § O 9F & war i 2L FmEE g

(A)
(B)
(C)
(D)

2 ‘W ¢S
I

& W ¥ o
(A) e (B) 1 —e™M
) M 1-=x -
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99. If X is a compact metric space and f:

(A) AX)=X
c) AX)=X

Or

X —» X is an isometry, then :
@ fX)c X
(D) None of these

Let X4, X5, Xq, X4 be a sample from an uUlo, 1). If :
X4 = max Xy, Xp, X3 Xy

then the value of P(X4, > 0.2) is :

(A) 0.0016
(C) 0.8000

30. Let x and y be vectors in an inner product space,

(A) Ik + yiZ + e — ¥i?
B) |k + 2+ I = i
© | + yiZ - e = ¥1®

(B) 0.9984
(D) 0.2000

et + Il

202 + ™
2 + (ol®
D) ke + 32 — ke = ¥Ii% = 20l + I

Or

then :

Consider an item with survivor function R(t) = 5
(0.4t +2)

the mean time to failure for this item is given by :

(B) 1.25

(A) 3
(C) 04

(D) 6

31. Ij,ﬂy-ﬂ dxdy, where R = 1, 1; 0, 2] is :

R
(3n-8)
(A) 8
(3n+8)
(C) e

T.B.C. : 28N4/ET—II1

40

(D)

(8m+3)
6

(8n-3)

6

for t = 0. Then

A A e . . B e A A 4



29. =z X wH wuEd qRE WA ¥ R £: X - X UF wnElE ¥, = o
(A) AX) =X ® fX)c X
) fX)=+X (D) =98 | ®E A8
JHgar
TEE X, Xo, Xy, Xg T UI0, 1] ] 793 ¥ 1 a8 Xy, = max X, X, X3, Xg),
7@ P(Xy, > 0.2) 1 ¥ @ @m ?
(A) 0.0016 (B) 0.9984
(C) 0.8000 (D) 0.2000
30. el % x 3R y TH A Sor fem Tmm § e ¥ W e
(A) |k + yiiZ + Ix — ¥ = e + i®
B) e + 32 + e — ¥I% = 20 + 11>
©) I + ¥ — e — % = W + P
D [k + 3% — e — R = 206 + 1>

Hgar
t>0® fou % wE & Wy faemmEa w89 R(t) = 2 5, 3 T A W
(0.4t +2)
fo HY FEEE Hie feE® gm fm T ¥ 7
(A) 3 (B) 1.25
(C) 04 (D) 6
31. “,[iy—x| dxdy, S8 R =11, 1; 0, 2] ¥ :
R
(A) (3n-8) (B) (8m+3)
6 6
(3m +8) (8 -3)
(C) e (D) T T
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Or

If X is a random p-vector with v(x = 2 _and if H is any constant matrix

pxp

of order ¢ x p, then V(H).() is given by :

(A) X ' (B) HX
(C) HI W (Dy HHXIH
32. Which of the following groups is solvable ?
(A) Ajp (B) Ag
(C) Aq (D) Ay
Or

An M/D/5 system is a system with a :

(A) generic M channel system, exponential arrivals, and constant service
time

(B) five channel system, Poisson arrivals and normally distributed service
time

(C) five channel system with binomial arrival times and normally
distributed service time

(D) five channel system, Poisson arrivals and constant service time

33. If fiz) is defined and continuous in a region D and if I Cf dz = 0 for all closed
curves C in D, then : :
(A) Afiz) is bounded in D
B) fz) is analytic in D
.- (C) f2) is not analytic in D

(D) flz) is both analytic and bounded in D

T.B.C. : 28N4/ET—III 42



Igar

‘qf:)_(, V()E)=z # Oy Tw IS p 993 § I IR H, ¢ x p FH F

pxp

= o Afzew ¥ wa V(HX| fawd g zefa smem 2
(A) X : (B) HX
(C) HXIH (D) H T H
32, fr=feafas § @ =9 5y 9w ¥ 2
(A) Ag (B) Ag
© Ag (D) Ay
Iyear
uwm M/D/5 °F, S aen 93 ® o
(A) = M url 4%, Tt smreE IR fer e
(B) diammita @9, =@ awmmE ik T faafa s
(C) wiemniia 49 = e fEAm s e iR\ S SeEE
(D) diearit @5 @ arme o fer sEEE

g3, R fizy W <Fonfea e w@ o o @3 D § ww § s ak [ fdz =0,
D H @\ w= a% C %, @
(A) fiz), D # ufag &
(B) flz), D # favafos ¥
(C) fiz), D # favaies =& 2
M) fiz), D # favaiow 3k oftag <4 ®
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Or

When information on auxiliary variable is not available in full and we still

want to involve it in an estimation process, we employ :

(A) two-stage sampling |

(B) two-phase sampling

(C) both two-stage and two-phase sampling

(D) neither two-stage nor two-phase sampling

34. Which of the following is not a part of the Ferret-Frenet formula ?

(A) T = KN (B) N = 1tB- KT

: ; 1
(C) B=-1N (D) N = KB — 1T :

Or

0.31 0.75
A Markov chain is defined by a transition matrix T = and
0.69 0.25

1
an initial state matrix S, = [ ] For this Markov chain, S, is closest to :

i
0 . .
. - 25 3
- 0.814} = 48 :
23 :
e 38 i
= ) :
0.42 0.31
(©) D
| 0.58 ; | 0.69

T.B.C. : 28/14/ET—III 44



Haan

=4 TEEE 91 @ AR § g w9 gewm 79 faedt o e Rt v @ smRe WA
H enfie w0 AER £ AW B9 9 gH S § e

(A) fa-smen gfee

(B) fe—=m wfmei

(©) T-smry 3fn G-=wwm 2F wee

(D) = @ fg-smz i 7 & fa-uo wfaeef=
Frefafos #§ @ S99 BE-BIZ g3 T 9 @ ¥ ?

(A) T = KN 3 (B) N = 1B - KT
(C) B=-1N . (D) N =KB - T
JFFg4an
031 0.75
mﬁamﬁmm'r=[om 0‘25]emwmmm

1
so=[}%vﬁuﬂaMamtnmm$ﬁmslmmt?
0

(0.614 =
0.61 18
B |osne (B) |23
oo 48
[0.42 0.31
(C (D)
; 0.58 10.69
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35.

36.

If f is analytic on a connected open set D & and f taken only real values,

then :

(A) f cannot be a constant function
(B) f is a constant function

(C) f cannot be continuous

(D) None of the above

Or

If the interaction AB and BC are confounded with incomplete blocks in a

2" factorial experiment, then automatically confounded effect is :
(A) ABC (B) AC

(C) A (D) C

Let Green’s function G{x, t) be defined for the differential equation :

y’+y=x.y<0)=y[%)= 0,

then :
(A) G'(x, )] p=te0 — G'lx, )|t o= —1

(B) G’(x' ‘)|x=t+0 = G’(x, t)|x=t-0 =1
(©) GO, ] = 0, G(lz‘- z] 4 0

(D) None of the above

T.B.C. : 28N14/ET—III 46
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35. Rk fum 92 BU, @4 99==9 D c ¢ W faudfew T Ar f faa awEas w19
o ®, w9 -

(A) fuw feomr wem 98 @ Fwar
(B) fum Toog wee ®
(C) f oo 78 &1 FHal
(D) 39gF H | FE T8

Fgar

7z Wt e e AB @R BC &1 U= 2" waive wEm ® Sgel |@vSi @
T foe e s ¥ @ = s owaE E o

(A) ABC (B) AC

(C) A M C
36. urH wifem & W\ v = Gix, £) =1 Sbes FHEE o

n
Yy +y=x y0) = Y[§)= 0,
# fou ofiwfes e =, @3

(A) G, 1)) eepuo — G, O]pcpo = -1

B) GG O gurso — G Dl = 1

©) GO, | =0, G[;_‘ t] . 0
(D) 39daa ¥ | = T
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37.

Or

The probability that in a sequence of Bernoulli trials, the pattern SFSF appears
infinitely often is equal to :

A 1 B) 0
1 ' 1
© 3 o 3

In a Sturm-Liouville problem :
renl + lgix) + Al ¥ = 05
ayla) + Py'te) = 0 and
> wib) + &) = 0
which of the following-is not true for x € la, 81 ?
(A) #(x) is continuous and p(x) > 0
(B) At least two from «., B, ¥, & must be non-zero

(C) At least one from «, B is non-zero and at least one from Y, 5 is
non-zero

b
(D) Ip(x) Yo (x) ¥ (x) dx = 0> where y,,(x) and y,(x) are two eigen
a

functions
Or

If in a split plot design with two factors, A in main plots and B in sub-plots
at levels p and g respectively and r replications, a replication is rejected, then
the main-plot error degrees of freedom will be decreased by :

(A r-1 (B) p-1
) g -1 D) rip -1

T.B.C. : 28N4/ET—II 48



A4t

Hura & i oaden uiew §, 924 SFSF sAfusar s wdtg o g, 3w e

avar ¥ o

(A) 1 {B) 0
1 ’ 1

(C) 1 (D) 2

37. w=d-wfaeh Twen ¥ o
[Mxn’]” + Igix) + Aplx)] y = O;
oyla) + Py'la) = 0 3

: wb) + &) = 0
frafafas S A x € lo, b] & o0 59 =6 ¥ 7
(A) r(x) §ad 3R plx) > 0
(B) fwx «t &1 &9 «, B, v, & T=iea &1 =fen
(C) f&r st % =9 o p IETEs & i fe o v w9y, § yfen ®

b
(D) J'p(x) ¥ (%) 3, (%) dx = 0+ T yp(x) Ty, (x) A AJFE T &

Ha4a1

fawrsm @z feomes # 9 FEl A 987 = § 2R B 39-wn2 H, | Y9 wE:
R p 3N ¢ W IR wH vfasf srEed ¥ @ gen e 7 wmEwe # fed e

]yt ?
A r-1 B) p-1
(C) g -1 D) rip - 1)
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39.

How many injective functions are there from the set of 3 elements to the
set of 5 elements ?

(A) 60 (B) 54
(C) 56 (D) 66
Or
In a queuing system, the manner in which customers receive their service,
such as FCFS, is called the :
(A) queue discipline (B) channel
(C) steady state (D) operating characteristic

Let f be a bounded function on fa, bl. Then f is Riemann integrable on
la, b] if and only if the set of points of discontinuity of [ has :
(A) finite measure. (B) infinite measure
(C) measure zero (D) none of these
Or

If X - N,(0, =) and if X and ¥ are partitioned as :

-

- RX x
= e o
= x‘.z) pxp
px1 - p-kxd a9y Zog

then the conditional distribution of X can be given x®) - x? s :
A N ["(1) + Iy 55%(’_‘(2) = “(2))- - T2 Za2 221]

(B) Ny (221 = fm. Top — Zz En1 212)

© Np(Z22 22, 2 - 2 33 )

(D) None of the above
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38. ﬁﬂaﬁﬁwﬂsaﬁﬁuﬁuﬂﬁmﬁﬁiﬁmwﬁﬂ ?

(A) 60 (B) 54
(C) 56 (D) 66

yan
mmﬁmﬁmaﬁmmﬁmaﬁm 4 & FCFS +1
wEendl & : i
(A) i areTEE (B) =l (FF|)
(C) P g (D) wo&Es fEssumr

39. uF =iy fF £, e, 6] 7 oF U= B § 09 q, b W IHE IWEas [ B, 3R
sty Sae gy f F1 swam = fagsi =1 W= vE §o

(A) yitfga w9+ (B) gfdma =9+

(C) =9T I3 ) (D) T8 | &g T8
. reran

A& X - N,(0, =] it 3k X of x ok 2@ fawfem &

x® Zn Lz
- kx1 hxk

¥ - X(z) ’ pz:p

pxd - p-Ax1 Zan Zoo

ma XV = wwfrEy @2m @t X = X©B) = oo mwe ¥
(A) Nk( Wy 5, 323 ( @ - If(z)]- iy - T2 22 zalJ
(B) Np—k(ZZI b % xﬂ) Ess — T N1 212)

(C) Nk(zlz 22 f(z). X — T2 =23 zzx]
(D) =9d=a # 7 =1 =&
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41.

Which of the following statements is true ?

(A) A region is simple connected if its complement with respect to the extended

plane is not connected

(B} A region is simple connected if its complement with respect to the extended

plane is connected

(C) A region D is simple connected if and only if n(r, a) # 0, for all cycles

r in D and all points ‘@’ which do not belong to D
(D) None of the above
< Or
Let ‘p’ be the incoming quality of the lot ie. number of defectives in the lot
of size ‘N’, and ‘n’ be the sample size. Also let L{p) denote the probability

of acceptance of the lot of quality ‘p’ on the basis of sampling inspection. Then,

average amount of Total Inspection (ATI) for an acceptance rectification single

sampling plan is :

(A) n + (N - n) L(p) (B) n+ (N —-n) [1 — L(p)
(C) N - (N —n) L(p) D) N - (N -n 1 - Ll
Let F be a field, then which of the following is not correct ?
(A) F is a Euclidean domain

(B) F is a principal ideal domain

(C) F is a unique factorization domain

(D) F is not unique factorization domain

T RB.C. : 28/14/ET—III 52



40. Pafafec I A s =91 @ & ?

(A) % &5 9 w9 § w1 o ¢ oz famfe am & e § e 1w 99
& ®

(B) U &3 g w9 # 951 o § o famfe 9@ # e ¥ e TF 99
2

(C) UE o3 W w9 § 9F ¥ Ak 3 FAE al, a) # 0, D H 7N =H
r % fog 3 oot fag o S D | waEfaa 7E

D) svdwm # { = T8

HHaar

T fs fF p T WHSAW W SN €S0 U &, 9% ¥ : N I F wgeEd H
maﬁﬁmm'n'mmﬂﬁlL@)mma?mmm
p F Ew B wfwd Gusr = W wfaeiia wE g wm st | T e
ofeine TRe wheyi A ® fau e smesd (ATD # sfem A ¥ e

(A) n + (N — n) L(p) (B) n+ (N —n) [1 - Ll

(C) N - (N - n) L(p (D) N - (N -n) 1 - Lp)
41. =A ST F oF 9% &, 94 frefofes § 8 @ v T8 8 2

(A) F us Ffgefsas vvE &3 B

(B) F % H&q eyl waE &% ¥

(C) F u= fasmm TorEvs yaE &9 %

(D) F u= fasgw orEcs gwE 59 T8 ¢
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42,

Lot X = Ky Xy coivien Xpls ¥ =E(_) and I = V(X).Let X, ™ and £ be

x) u i1 a2
X - kx1 _ | —ien2 _ | w=x
T lx@ 5| @

5 n a1 Zos

For what choice of the matrix M, the components of the vector %M + Mx®
are uncorrelated with the components of the vector X% ?
(A) 2, =3 B = 3E0

0 5.3 D) -Zyp 33

Let pu, v and A and o-finite measures on the measurable space (X, B). If

v<<pandp<<v.t.hen:

dv dp _ dv dp _

A g B 1ae(n) BY g av 0 a.e(u)
dv d

(C) QT\: - ¢—i% > 0 ae(n) (D)} None of these

Or

A squence of i.id. random variables {Xil is said to follow weak law of large
numbers if :

(A) EXg) <= (B) EXg) = =

(C) Var(Xg) = = (D) None of these

T.B.C. : 28/14/ET—I11 54




1
xi) ’_‘(kzl fl}c 12
X=xo [ @[>~
- n X Zx

#feay § fam 997 & fom, a2 xM) 4 Mx® & EFa, 99 X2 = sEgEl
F Y TEEEE ¥ o |

(A) =0 %33 (B) X, X33
(€©) -E5 Zy3 D) -3 33
42, m?ﬁﬁrqu,vamxumwmm(x,n)mo-vﬁfﬁa%.aﬁv«paﬂz

H<< v, 9 :
dv dp _ dv dp _

(A ez =Lanu) B gy = Oeel)
dv dp

(C) du~dv>00-e(u) (D) T8 ¥ =@ T

i.i.d.uﬁmm(xx}%maﬁmmmmmmmﬁm
37 9@ B, 4} :

(A) EXg) < = (B) E(Xg) = =

(C) Var(Xg) = (D) T | Fg

T.B.C. : 28/14/ET—III 85 P.T.O.



1
43. The extremum value of the function I(y'z - 12xy)dx. y(0) =0, y1) =1 is
0

obtained on the curve :

(A) y=x (B) y = x2
(C)y=x3 (D) y=§2-
Or
E—IXis:

If X -N p(p, 2‘.), then the distribution of }S'

(A) Univariate normal (B) Bivanate normal

(C) Non-central %2 (D) Central 12

44. The streamlines of a flow u = x, v = -y are given by :

(A) xy =c, and z = €3 (B) xz =c¢y and ¥ = Cg

x

(C) x=c¢,andy = Cg (D) ’;zclandz=c2

Or

A sequence of ii.d. random variables (Xgl obeys the strong law of large

numbers if :

(A) Var(Xg) < = (B) Var(Xg) = =

(C) EXg) <= (D) None of these

T.B.C. : 28N4/ET—III 56



1
43. GF W HEH I(y2+12xy)dx.y(0)=0,y(1)=1'5118?{?%%:
0
(A) ¥y =x (B) y = x%

©) y =23 m)y=§

Haan

'qfv:x-Np(u,z]m)cz"xzmﬁtam‘k:

(A) uFfFaIr am= (B) fefaar am==
(C) @@= 2 - (D) F=Fa %2

44, UF VEE u = x, v = —y F 9@ v@d H/ f I ¥ ?
(A) xy =¢; T 2 = ¢g (B) 22 =¢cy Tl y = ¢y

(C) x=¢; A9 y = €9 (D) = ¢y @91 z = ¢y

2R

Hgar

i.i.d.mmmxim@mmm%wmﬂmt

7% .
(A) Var(Xg) < o= (B) Var(Xg) = =
(C) EXg) < = (D) T8 | = T
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45. Let X and Y be homeomorphic topological spaces. Then the following
statement is false :

(A) If X is connected, then Y is connected

(B) If X is Hausdorff, then Y is Hausdorff

(C) If X is compact, then Y is compact

(D) None of the above
Or

Which one of the families of densities of distributions Nip, 1) beta (one
parameter fixed), gamma (one parameter fixed) and 10, 8], which is not an
exponential family, but an Monotone Likelihood Ratio (MLR) property :

(A) Nu, 1) (B) beta (one parameter fixed)
(C) gamma (one parameter fixed) (D) UIO, 6]
46. Hamilton canonical equations of motion for a conservative system are :

dg; _0H oW R

(A)

dt  op; dt g,
@ -2 - g -
(8} %=%{;and%=%§
w -%zg}ga“d“%=% 1
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45. WA #ifse X 3 Y afmawfys gifafes aafe & | 7@ foafafas s97 ms
T

(A) R XTI EN Y I B
(B) aft X #w=w ¥ @ Y @98 ¥
(C) afx X gaea & @ Y gHea ¥
(D) 3wgFa § | = 7

agar

ffafas § | 98 famo N, 1) 52 (& w=a fza), 0 (o w=a F75a9)
3 U0, 0] = 9= &1 ufEn, 1 & uw wast ofEr 98 &, afe o d9Eee
Wmmf@t:

(A) Niu, 1 (B) =t (v wraa faa)

(C) T (TF wee FEa) (D) U0, 0]

46. ddwa a3 % fou wfa @ fou ffrees daf=a wdtem ® o

dg; oH dp, oH
e | e n i | e ' D i
(A "7 T Bp; dt  dq,

dit : .
=k e UYL ke
© “a dp; dt

D “ar ~ 3p, dt  ag
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Mateh List 1 with List I1 and

below the lists :

List 1

(@) Square-root transformation

(b) gin~t transformation of the

square root

Or

select the correct answer uging the

(e) Transformation of the sample

variance

(d) tanh™* transformation

Codes :
@ b ©
a & @
|y 3 (4)
o @ W A
o 2 1 @&

17. Which of the following s

(A) An analytic function

singularity
(B) An analytic fu

(1)
(2)

(3)

(4)

nction cannot be bounded in the
isolated singularity

(C) An analytic function can be both bdd and

hood of an isolated singularity

(D) None of the above statements

T.B.C. : 28/14/ET—III

60

List 11
Normal population
Correlation coefficient

Poisson variate

Binomial proportion

tatements is true ?

is bounded in the neighbourhood of

codes given

-

a isolatec

neighbou rhood of a=

continuous in the neighbour



Ha4ar

T 1 G 1R g Wi ol g 8§ Frefaten w2 w W@ e w@

(@) =gs SO

(b) =MHS W sin ) IO
(¢) TN sETa w1 SYFa

(d) tanh™! =9r=OT

(@)
(A) (3)
(B) (3)
(C) (2)

D) (2)

(&)
(4)
(1)
(4)

(1)

' (c)

(1)
(4)
(1)

(3)

(d)

(2)

(2)

(3)

(4)

Tt 1

(1) 9EEFE FF9s9
(2) HEE=S UNH

(3) =E fa=x

(4) faw wurm@

47. Frafafga 4 § =99 =97 98 & 2

(A) U= favefus wo9 U J99Fd USAW & A9EEl o uiEs ¥

(B) U= favafas o U% Y99Fha TSl & J9aiE 0 Jias 78 8 FEa

(C) UH Tavaims wer U YUEFa UFom 8 uiEg R waa T8 8 S
(D) =9gs § |/ Frf 9

T.B.C. : 28/14/ET—I11
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" Or
A regression estimator is more efficient than a simple mean if :
(A) Y and X are independent
(B) Y and X have any kind of linear relationship
(C) Y and X are positively correlated
(D) Y and X are negatively correlated
Let E, and E; be subsets of normed space X and
E,+Ey=l+y:xFE ElandyeEzl
Then which of the following statements is false ?
(A) E, or Ey is open = E; + E;y is open
(B) E, and E, are compact = E, + E, is compact
(C) E, is compact and E, is closed = E; + E, is closed
(D) E, and Eg are closed = E; + E, is closed
Or

Let X (o =12 .., N) be N independent observations from

N
1 - .
Np[‘f’ Z), X = N E X, and let X be the M.L. estimator of £. Then which

2 a=1

one of the following statements is true ?
(A) % is an unbiased estimator of T

z
B [|-1 is an unbiased estimator of X

N ’
(© £ and Y, (xOt = X) (xa - i) are independently distributed

a=1 .

’

N
_ 1 < G
(D) X and 2,({‘0! =% }f) ()_(oc = )_() are independently distributed
> =1

T.B.C. : 28/ 14/ET—I111 62



gt
ufrea Fpes Fad smr G A sianea Sue wmue o9a g, afE -
(A) Y 3t X way ¥
(B) Y 3im X ¥ &t v =1 39 =y B
(C) Y &R X yrews &9 9 weatad
(D) Y #in X =i &9 9 gt §
48. #H #ifsw E, 3R E, =2 T= X & Iuwg=z ¥ &in
E;+E;=lx+y:xe€ E; 99 y € E,}
Ta Frafafas 8 9 93 599 3= § 2
(A) E, W E, &N ¥ = E; + E, & ¥
(B) E, 3T E, §&d § = E, + E, §&ed ¥
(C) E, 8w 3 E, 9% § = E; + E, &% ¥
(1) ElmEsz=°El+E2W%
g

N
. 1 )
A e X (o = 1, 2,...., N), Np(“» z), X = ;,-Z{ta A N w@da wHagm

-~

% 3T £, =T ML. 3w 7 o faefafga § | s s979 99 & 2
(A) £, 2w = oy wwEs B

-~

>
B) -1 E® = Foom wwes §

N ’
T © £y (ga-g)(ga_g)aﬁamﬁﬁaﬁa%

a=1

lN i A\
) {cmﬁg({ca-g)({ca—{c)mmﬁm%
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49. The inverse Laplace transform of e? cos 3t is :

s+2 s+2
(A) (s+2)° + 9 (B) (s+2)y° -9
s—2 8—2
© (s-2 +9 D) (s-2 -9
Or

N
being known, and let )j( = %Z Xa- Then the maximum likelihood estimator
a=1
of X is
1 & Y
@ §2Xe - X)(Xa - %)
a=1
1 N
® woXaXa
=1
1% i
(©) ‘ﬁ'Z(’fu - t_to] ({ia - go]
a=1

N ’
1
(D) N—lg;[}fa = &0) [}_{a = t‘o)

50. Let V be an inner product space and T be a normal operator on V. Then
which of the following statement is false ?
(A) [TEI = IT
(B) T - 21 is a normal operator
(C) If x is an eigen vector of T, then x is an eigen vector of T"
(D) None of the above

T.B.C. : 28/14/ET—III 64



49. e cos 3t =1 WAAH s SR HEHT & 7

s+ 2 s+2
A (s+2)® + 9 B) (s+2)* -9
§—2 s—2

© (s-2)%* +9

D (s-9® -9

50.

, NP[’_‘O’ 2)' a N =AY qgasm %, ”0 E

N
t,mmﬁﬁqi=%2§aﬂzmmﬁummt:
a=1

1
(B) N

1 N

(A) ﬁz;
o=
N

>

x=1

() %i(’fu = ’_‘o](’fu = ”o)

L ) o) (Xa - ko)

a=1" -
HR wifau fd V uE =i 3ae fog = B 2R T, V " o 9 e
¥ = Frefafes § 4 99 599 3W\@AF T 2

(A) ITCON = IT @)
(B) T — 21 U5 ¥HE W9 ©
(C) #fx x, T & TH Iz Fa A x, T & TH A a9 7

(D) IvhF # F g TG

T.B.C. : 28114/ET—I111 65 P.T.O.



81,

5.

O

If A -~ Wgin, %), then the distribution of the matrix 3 = PAP, where P is

k = p matrix of rank k= p), ig :
{(A) Win, PPEF) (B) Wyin - k P X P}
() Wiln - p, ) (M Wyin, P E P
If V is an inner product space, then
| <z, y=| = Tl - Iyl

if and only if :
(A} x is orthogonal to ¥
(B} x is a maultiple of y or ¥ iz a multiple of x
() x and y are linearly independent
(D) both x and y are zero

Or

If the case of sampling with varying probabilities of selection

replacement, an unbiased estimator f,, for population mean Yy i

1w 1 ¥

(A t, = ﬁg}’am (B) t, = ; - N_p:
s R , Agnn

':'::} 1 n -‘T'}I:l {D.:l B I N

e=1 =

The number of characteristic curves of the PDE :

[:I:E+2}*}uﬂ+{}r3—y+::}u},},+rgl{y~1}11.]:5,4-2;:!—

passing through the point x = 1, ¥ = 1 i8¢
Ay O By 1
Gy 2 Dy 3

T.B.C. : 2814ET—III G
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Frgar
uﬁA-wp(n,z),aaﬁﬂ:asG=PAp'mfaam.srzfpfa:k(smm
kxpm%: '

(A) Wyn, P X P) (B) W, -k P ZP)

(C) Wpn -p, 2) (D) Wpn, P £ P)
51. #f V U raies IR e == o o

|<x, y>| = Ikl = Iyl

ufg =t Fa= 97 :

(A) x, y & =r=®0ng 2

B) x,y 1 UH E A y, x F A T

(C) xﬁkymﬁ?ﬁ%

(D) x 3w y 2r = %

Frgan
wa w1 fafa= mors & Wy iR wfiegws % g g @ ame HJ, SaEen
o Y, ® feu ww foaw seew ¢, s € o

1% 1< ¥
(A) *n N ‘Z;ytpc (B) n n & Np,
- O 1 o Vi P
(C) &&= ;z; M %= ,2 N
i=] &4 =1

52. PDE # sfymaw =@l #1 S :
(x2+2y)uxx+(ya-y+x)uyy+x2(y—1)uxy+2ux—u=0
g x=1y=1% A5 Fa ¥ :
(A) O (B) 1
(C) 2 (D) 3
T.B.C. : 28114/ET—III 67 P.T.O.



Or

If X, Xg, ooone ,Xpisa random sample of size k& from the geometric distribution

with parameter p, then min(Xy, Xg, oo Xp) 18 distributed geometrically with

parameter :
A& 1-p* ' ) p*
© 1-Q-pF @ - pF
53. Generalized coordinates :
(A) depend on each other
(B) are independent of each other
(C) are necessarily spherical coordinates
(D) are necessarily Cartesian coordinates
Or
A population is divided into clusters and it has been found that all items,
within a cluster are alike. Which of the following sampling procedures would
you adopt ?
(A) Simple random sampling (B) Stratified sampling
(C) Cluster sampling (D) Systematic sampling
54. The number of elements of order 5 in the symmetric group S5 is -
(A) & (B) 12
(C) 20 (D) 24
T.B.C. : 28N14/ET—II1 68 |
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Haar

ARz X,, Xpy wonr Xy T p B Wy Frmmifadta fooon & s k. ww Agtes
T ¥ 7@ min(Xy, Xo, ..., Xp) 59 7w F @y HemhE § i © o

(A) 1 -—pk ‘ B) p*

(© 1-(1-pp M Q- pt
53. TS d FRWE

(A) uwH gEr W R ¥

(B) wH T A} oA ¥

(©) R e FdwiE E

(D) w=0 Fefaa fFww

Fgaar

wF SeEE gE ° fawfes ¥ ol 7w wm o R ww gs F o W wwEEe
£ | Frofafma § § ow Sed wiees fafa wgma s =@ 2

(A) TR g wfoge= (B) dwfm wfasei=

(C) ¥z whwe= (D) Feafga wfeay=
54. wHiHG W€ Sy § ®HH 5 B = w1 wew ¥

(A) 5 (B) 12

(C) 20 (D) 24
T.B.C. : 28/14/ET—III 69 P.T.O.



55.

T.B.C.

1:3 A In 2
If A = ~ W, (n, £), where = = bk
pxp
A?l A22 221 222

then the distribution of Ay = Ay — Ap A3} Agy is
(A) Wp_k(n = k, 211.2) (B) wp(n, 211.2)
(€ Wyn—p+k =112 D) Win — p + &, Z11.2)

where Z;;9 = Z11 — S12 T2z 21,

Geodesics on a plane are :

(A) Parabola -~ (B) Straight line
(C) Ellipse ‘ (D) Cycloid
Or
Let Yy, Yg, -ooe- , Y, be a random sample from a U(-0, 6). Let

Yy = min Y;, Yi,;) = maxY,. Then the maximum likelihood estimator of
P 3
0 1is :

Aa) Yq (B) max(~Yyy Y(m)
Y + Y,
© Y o 2
The initial value problem L Jl , y(0) =
(Ay has a unique solution (B) does not have any solution

(C) has more than one solution (D) None of these
- 28/14/ET—III 70



f:l: Aja fn 12
Az A =|* -~ W,(n, =) 5l £ = | ¥
Pxp
Agy Agy Zoy oo

T Apg = A - A A5 Ay W T § -
(A) W, pln — & Z175) (B) Wyln, Z;5)
(C) Wyn —p + k&, Z;;5) D) Win —p + k, Z419)
o Iy2 = Iy - Epp E3) 5
55. THIA W WSIEFN ¥ F :
@) wwwm - B) wnh T
(C) <rd 3= (D) =&Y
gar

A ¥y, Yoo o » Y, U-0, 0) ¥ w= agfes=s aga € | | wifeg
Y =min Y, Y,y = max¥,. 9@ 0 =1 Afusay duEiy smees g9 ¥ 2
i

(A) Y(l) (B) max(-Yu). Y(n))
Yy + Y
© Y, o L

56. nrftva mE wys %’= JIxl, »0) =0 :

(A) =1 U= faoimo aamE 2 (B) % +1E 9HNE AE5 T
(C) & t= ¥ zifus guwE 2 (D) 378 | ¥ =5
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57.

Or

A bakery sells cake by its weight in kilograms. It makes a profit of Rs. 50
on every kilogram sold on the day it is baked. It disposes of all the cake not
sold on the day it is baked, at a loss of Rs. 12 per kilogram. If the demand
is known to be rectangular betwe‘en 200 and 300 kilograms, then the optimal
daily amount baked is :

(A) 200 (B) 230.65
(C) 280.65 (D) 300

If A c R is a non-empty connected set of real numbers and if every element

of A is rational, tl}en which of the following statements is true :
(A) A has exactly two elements

(B) A has only one element

(C) A is an infinite set

(D) A is a finite set having more than one element

Or

The probability of living of a person in the age group x to x + n, in the context

of an abridged life table, can be obtained by the formula :

{ {
A - B
x+n X
(lz = lx“’l) (lx = l:cwx)
D ———————————
LA P T

T.B.C. : 28/14/ET—III 72



Hgar

UF AH] FF * 3ES FRemm wr g d=d@ ¥ 9w 9w @9 9 9@ @ w
wi fFeium fasg W S50 B w1 WY w9 ¥ | A% 39 $w ) ure S oS
W 7 ¥ W fawa 9 gu it =@ wf fednm 12 5 o= of Bt &) afe
M 200 3t 300 FEeim @ dte wmAER ® w9 OF §W ¥ @ Rl w ae
w1 Fwfegs o w0 & 2

(A) 200 (B) 230.65
(C) 280.65 (D) 300

57. AR A c R Frsfas dems &1 ww fomd 991 9g=a ¥ ok 3t A =1 wow
W uftha §, T freafafas § ¥ 99 599 99 & -

(A) AH &= @1 93 ¥

(B) A# P90 u% 7= %

(C) A & IuitiHa =99 ¥

D) A us § Afus g9 aen wF ufifea gg==a7 &
Hgar

TF FfFT F SiEd # HOETN #, x ¥ x + n AY WGE F UH WE9 SArEq ave
= e 4, e g3 g wwa fem o wew & .

L, L,
(A) 3 B) "
x

x+n

l -le, lx-lx+
(C) ——(", ) (D) (e = Leon) : )
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58.

B59.

TRE:

Let f and g be step functions defined on la, b] such that flx) = glx) for all
but a finite number of x € [a, b]. Then which of the following statements

is true 7

(A) j-f(x)dx > j'g(x)dx {-/ (B) if(x)dx < j.g(x)dx
B & b b

© [fax = [alx)ax o [Fle)dx = [alx)ax

Or
The univariate analogue of Wishart distribution is : .
(A) Normal distribution (B) Exponential distribution
(C) t-distribution (D) x*-distribution
Consider the following statements :

(1) The family of Poisson pmfs with parameter x is a one-parameter

exponential family

(2) The family of binomial pmf’s with parameter p is a one-parameter

exponential family

(3) The family of densities of uniform distribution on [0. 6] is a one-

parameter exponential family
Of these statements :
(A) Only (1) and (2) are correct (B) Only (1) and (3) are correct

(C) Only (2) and (3) are correct (D) All (1), (2) and (3) are correct
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59.

w=E S £ @R g, la, b] W gftwifen S9 Bem 3@ WEHE R Ax) = glx) At
® fou, %9 x e la, b] F1 U= vftfya den, a9 frefefag § 9 S99 599 9
£ ?

/

b b b )
(A) ff(x)dx > Is(x)dx - @B If(x)dx < Ig(x)dx

b b b b
(C) ff(x)dx * _fg(x)dx D) ff(x)dx - jg(x)dx

steraT
faewd faeren w1 ww frat qeF w9 EME 2

(A) TIm=E (AEd) faem (B) =il famm

(C) t-faaam (D) 2-FFarm
frafafaa s9di w1 fGar =ifsm

(1) @EE pmfs ¥ WRER A 9= & 919 UF UH-wEE g@iE ofEmn §
(2) & pmfs F1 @R p F 9 U UF-Y9«@ T@H qEE ¥

(3) 10, 0] W uFEEHE fa@mo & g9 & oftgn o uw-wEe gEiwl 9iEn #
A FYT I & 7

(A) =9 (1) 2R (2) T & (B) #aa (1) 3 (3) @l &

(C) =ad (2) 3T (3) 9 € (D) =t (1), (2) 3T (3) &t £
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60.

61.

B s

Or

If the system reliability function is denoted by R(t), then the system hazard
rate function r{¢) is given by :

Ay rit) = R(t) d: R(t) - (5 r(t)=exp[—IR(t)dx]

() rit)=- ( ) InR(¢) (D) None of these
x
The solution of integral equation y(x) = 1 + I y(t)dt is :
@ y=e B) y ="
(C) y =¢€° - D) y-=
4 or

In statistical quality control, consider the following statements :

(I X -chart reveals undesirable variations between samples with respect to
their averageé

(II) R-chart reveals any undesirable variation within samples.

then
(A) Only (I) is true (B) Only (II) is true
(C) Both (I) and (II) are true (D) Neither (I) nor (II) is true

For an uncountable set X ¢ R, which of the following statements is true ?
(A) X has only one accumulation point

(B) X has uncountably many accumulation points

(C) X has no accumulation point

(D) X has at most a finite number of accumulation points
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Haq4ar

a&#aﬁwﬂwawaaﬁmnmﬁﬁeﬁﬁmtaaa‘amawm)
foas g famn & 2

(a) r(e) = -m %R(t) om0 exp{-j.R(t)dx]
0
(C) r(t) = ( ) InR(z) (D) 378 |} =¥ 8
60. FHEEE THEIW y(x) =1 + Iy(t)dt %
(A) y = exz ? (B) y = exa
(C) y=¢é* . ' D) y=e*
Ha4ar

wiferw! qEm s frefafes =969 w fTer s 2 .
(D X-=e, 76 % ¥99 319 oiea & A § Aifos = 5 w2 wo
(I) R-=F T & swfa e ot eiifes fusar =) oz =0 &

a9
(A) <haa (1) 98 & (B) #aa (1) 98 &
(C) () s (D =& £ (D) = @) 3 7 & an g &

61. TF TNAER ¥4 X ¢ R & fou, frafafes § @ <93 599 o= & 2
(A) X #ad U& H99g97 fag waa ¥
(B) X TAEH @gd ¥ W94A fag wEa &
(C) X Hu9aq fag ¢ @@
(D) X sfmar =97 fag =1 9ftfm g s &
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62.

63.

TB.C. -

Or
In a two-way classified data with 2 observations per cell with p levels of one
factor, A, of classification and g levels of the other factor of classification, if
@y, Gy, Gy, Gy,.-.., @, are the estimates of the level effects of A, then the
variance of the contrast @; + a +/63 — 3ay is :

6 o < a?
(A) ‘(‘1"3 (B) 24q
A rigid body moving in space with one point fixed has degree of freedom :
(A) 1 (B) 3
(C) 6 2 D 9
Or

Suppose that the function f: R" — R! is twice differentiable at X;;, then the
sufficient condition for X, to be a local minimum are :

(A) V fiXy) = 0 and the Hessian matrix H(X,) is negative definite

(B) V fiXy) = 0 and the Hessian matrix H(X,) is positive definite

(C) V fiXy) > 0 and the Hessian matrix H(X,) is negative definite

(D) V fiXy) > 0 and the Hessian matrix H(Xg) is positive definite

Which of the following is a reflexive Banach space :

a (B) I”
(C) C (D) 132
Or
If A = (@) ~ Wpin, I, where T = (g;,),,,, then which one of the following
statements is true ?
(A) E = (ay) = oy (B) E(A) =
(C) V(a)—(ao+o) (D) V(a)-n(oo+o)

U
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gar
feania wffFa #iiws Ffiem & o FF W p F Wy, 2 wdagw of 9
# TWE IR T & gE FAE & W g, qE @, dy, g, G,y @y, AH T

TWE & AEEE ¥ @ fawwm 6, + Gy + Gy - 34y F OWEH ¥ :
6 2 R c*
(A) qo (B) m
o 302
C) = B——
) 129 (D) g
62. 3aRe § nfaam, tF Far &9 foaw s fag a9 %, sa@t === #i1 *e
T+t @it ?
(A) 1 (B) 3
(C) 6 ' D) 9
AT

oA wiwy fF ®eE f: R® — R, X, 7T Y 9 fa9fe & | 79 e =Eae 81
# fou X, # fou vara =wmd ¥

(A} V fiXy) = 0 3R B A HX) #oee+ 99 2

(B) V fiXg) = 0 7 2o Afewm HX) w7 y3 %

(C) V fiXy) > 0 3R e Afea H(Xy) Bes g3 &

(D) V fiXg) > 0 3 Bfer #fzm HXy) v es 99 7
63. fiofaiaa 9 3 =9 wfagd a9 =395 ¥ .

(A 2 (B) I~
(© C @ 32
Ag4ar
A A = (), ~ Wpin, 2) TR X = (0),,,; 7@ Frefafaa 5 § 75 s9a
"G T ?
(A) E = (ay) = oy (B) E(A) = X
(C) Via;) = (o; o5 + ©F) (D) Viag) = nloy o5 + o5)
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64. Isin x log(sinx) dx is equal to :
0

& | e
(A) Iog(;) <~ (B) log{a)

o) 1o8( ;) g3

(C) log = (D) log 3
Or

Consider the quacratic programming problem :

1
MinQ(X)=pTX+'§ xTc X
Subject to : AX < b

X2 0.

where X € R, A is an mxn matrix, b is an m-vector and C is an nxn symmetric
positive semi-definite matrix, so that ¢(X) is a differentiable convex function
of X € R™. Then the dual of the given problem is :

(A) Max. w(X, U) = +%x'fcx + bTU

Subject to CTX + ATU =
Uu=0
1
(B) Max. y(X, U) = Ex'l‘cx - bTU
Subject to CTX - ATU =
Uuzo0

1
(C) Max. w(X, U) = -§x'1‘cx —»Tu

Subject to cTx + ATU =
1
(D) Max. w(X, U) = —z-xTcx - »TU
Subject to cTX + ATU 2 p
U=0
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64. isinx log(sinx) dx fHas =w=t &
0

)
-

1
(A) log[:) - (B) log(

o= N

2
(C) log(;] (D) log(

srerarT
Frgfes dmfan w=mm w faan Fifsu .

Min.b{X):pTX+% e x
Subject to : AX < b
Xzo0
=&l X € R", A UF mxn Afz59 &, b & m-I5x T 3R C = wuftg yaras
HFEgEE Bfzsm B, o: oX), X € R” ¥ UF sgFoid FEIFS wod ¥ oa: 23

™ gva w1 fg® == owm 2

1
(A} Max. wX, U = +§x'l‘cx + bTU

Subject to cTX + ATU > —p
U=0
(B) Max. w(X, U) = —;-x"'cx e
Subject to X - ATU = -p
Uu=0
1
(C) Max. w(X, U) = ——éxTcx - bTy
Subject to CTX + ATU =
1
(D) Max. X, U) = §xTcx - sTu
Subject to CT™X + ATu 2 p

Uu=0
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65. The resolvent kernel of integral equation :

olx) = x + I(t—x) o(t)dt

_ -~

is : .

(A) sin(f + x) (B) sin{t — x)

(C) coslt + x) (D) cos(t - x)
Or

X, i=12, .., n are ii.d. random variables with c.d.f. F(x) and p.d.f. flx).
Then the p.d.f. g,(x), where z = max {Xy, X5, ....., X} is :

(A) nll — FI*L - ) B) alFEI - fix)
(C) [F)™ ! - flx) M [1 — F™! - fix)

66. Iff:X — Y is a continuous mapping of a compact metrix space X into a
metrix space Y, then :

(A) f may not be uniformly continuous

(B) f is uniformly continuous

(C) f cannot be uniformly continuous

(D) f is not uniformly continuous on a subset of X
Or

If the c.d.f of a random variable X is P(x) and if Plx) 1s continuous, then
the distribution of P(X) is :

{A) uniform over (-1, +1) (B) uniform over (0, 1)

(C) exponential (D) none of these
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ox) = x + I(t-x)cb(t)dt
0

&1 fages HAa HE & /

(A) sin(t + x) (B) sin{t — x)

(C) cos(t + x) (D) cos(t — x)
Fgar

X,i=1,2 ..n,cdf Fix) 3 pdf fix) F 99 iid. TgHo= mE =
p.d.f g (x); T 2 = max (X, X5, ooy Xyl B

(A) nll — F))™?! - fix) (B) nlFEN"? - fix)
(C) [F))*? - fix) M [ - Fa)*1. fix)

66. TR f:X — Y U ifes fma =@ Y # wF gHed AF fom =@ X wOOH
gaq Afun & 1 =

(A) f9EE THEWA Faq T §

(B) f UHTHN Haa ¥

(C) [ UM Faa & @ wHa

(D) £, X & ITaq=ad W THIAA T ol
rear

oz u% ARfEE T X ¥ cdf Pk ¥ 3R 3R Pa) S9@ ¥, 7@ Plx) 1 famm
R ?

(A) (=1, +1) & T UHHEH (B) (0, 1) & F9T THIAH
(C) =Rt (D) T=# |/ =+ &
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67.

68.

The relationship between the extension of an elastic spring x and the force

F it exerts on a mass hanging from it is given by :

(A) F = —kx? (B) F-%

k - *

(C) F=-; . (D) F = —kx
Or

If u ~ Npux, Z) and A = nS - W,(n, ) which is independent of y, then

Hotelling’s T? based on n degrees of freedom is defined as :

(A) nuw Stu B) w Alu
w S'u - k-
© = - . ) nu Alu
n

Let v be a signed measure on the measurable space (X, B). Then there is

a positive set A for v and a negative set B for v for which :
(A) X=AUB AnB-=9 (B) X=AUuUB ANnB=z¢

C) X=AuUB AnB-=1{0) {D) None of these
Or

X. Then :
1
(A) )'(isUMVUEof'E

(B) is UMVUE of B

|

(C) n.min(X;, X, ....., X,) is UMVUE of

(D) n.min(X,, X,, ..... » X,,) is UMVUE of

T.B.C. : 28/14/ET—II1 84
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67. TF T fom & fAEn x R w9 F # 99 g=w § 55d weeh 5w U reun
W wE w8 fam o ¥

(A) F = —kx? (B) F =

k »
(C) F=-— (D) F

X
Agar
AT U - Ny(H, 5 ARA=nS -~ Wy 3N e @ ¥ 5 b 5
FE n W eRE wefem T2 #8 uftafom & .

! e

(A) nu S 1u B) ' Alu
u S 'u
(C) — =

M) nw Al'u
= = -

68. T wife v A figm B (X, B) W UF 659 A9 ¥ | o@| v B fen aees
Tg=E A % 3R v § fau woner w=s9 B %, fems fao
(A) X=AUB AnB-=9¢ B) X=AuUB AnB=2¢
(C) X=AUB ANnB= {0} (D) 379 | = =&
FreraT

ma'tﬁnX~G[l. %)mmmxl,xz, veerny Xppo X T pn SHRYO T T
2, d9

(A x, % #F UMVUE %

(B) %, B UMVUE %

1
(© nminXy, Xy, ..., X,), 3 F UMVUE %

1
D) n.min(Xy, Xy, ..., X,) g ¥ UMVUE ¥
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69. The dimension of u, the coefficient of viscosity is given by :
(A) MLT! (B) MLIT

() ML-Ir? (D) MLT

. Or
Consider the non-linear programming problem :
Min. fiX)

Subject to g;/(X) = 0

where the function f and g; are differentiable. Let the objective function [
be pseudoconvex and the function g;, ¢ = 1, 2, ..., m be quasiconvex. If a
feasible solution X, satisfies the Kuhn-Tucker conditions, then :

(A) X, is the local optimal solution
(B) X, need not satisfy Kuhn-Tucker condition to be a global optimal solution
(C) X is the global optimal solution
(D) None of the above
70. Which of the following is false ?
(A) Every metric space is a topological space
(B) Every Banach space is a topological space
(C) Every Hilbert space is a topological space
(D) Every vector space is a topological space
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69. u w1 fadE vEEe e T e ¥ .

(A) MLT! (B) ML™I!T
(C) ML-Ilp-1 (D) MLT
> 4
. 3rgar
e Wmfan o wes w faam #ifa
Min. AX)

Subject to g{X) = 0

ﬂﬁmfsikg,fa\\ﬁﬁ’gnmvﬁfaqaiwmfmm%@zw
fni=1,92 .. m FEE-aaE ¥ | gl dwifda smuE X, wEA-ZE 5w 9
= w5 R A

(A) X, ®Ha Seeam gamE ¥

(B) X, # THEfFF F=aw 9w 81 # fou Hga-zax 7w = dqw 50 1
savTEHa TH &

(©) X, weifss drom wavm &
D) zudsa 4 | =+ =4
70. frafafas 4 | F9a sma & 2
(A) % ffew T o=, witafs fog = &
(B) wow @9a foa =m 2
(C) v Temw? fom wum wiftafos fiaa e &

(D) W% Fa=t ™M Us gingfas fog o &
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Or
Let X,, X,, ..... » X,, be a random sample from a population with p.d.f.
Rx, §) = e‘{"'m, x>0
= 0, otherwise
then the sufficient statistic for 0 is :
(A) X (B) median
(C) max(X;, X,, ..... » X,) (D) min(X,, X,, ..... » Xp)
71.  Which of the folluwing statements is false ?

(A) The interior of any subset A of a metric space X is the largest open
set contained in A

(B) The interior of any subset A of a metric space X is the smallest open
set contained in A

(C) The boundary of a set contains no non-empty open set

(D) The closure of any subset of a metric space is closed

Or
Consider the following Quadratic Programming problem :
Max. Z=2x; + x5 — x?
Subject to 2xy + 3x5 < 6
2%y + x9 < 4
X, Xg 2 0

The optimal solution obtained using Wolfe’'s method is :

44 22

(A 2 9 (B) 9
44 22
= —_— Z - ——

(C) Z 3 (D) 3
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2erar
A FiE X, Xo, oo, X, podf TE0 WEEE | uw AgfErs TEE R

flx, 8 = &9 » 5 @

= 0, ==
T4 0 % fau wabs wifegst & o
(A) X : {B) =faam
(C) max(X;, X, ....., X)) (D) min(X,, X,. ..., X,))

71. T=fafes § § 99 599 st/9= § 7
(A) wF IHfgw wam X 1 fFdl swn=ag A ¥ s A | fafed w9 3% g
TgeEy
(B) #fz% 707 X & f5f suwg=3 A = s=mw A § fafes ogan gon 95==9
3
(C) ¥g=33 A =1 @iy TEads oo wa==49 =4l &
(D) Az ™A & f&H vwg==3 &1 I% g9, =< &

Haar
Trafataa w=gfes dmfin weem w fasm =it .
Max. Z = 2x; + X9 — xp
Subject to 2xy + 3x9 < 6

11,1220

drew fafy =1 s9dm =1 W sameas wEeT % e

44 22
(A) Z= —9—' (B Z= -§-
44 22
(C) =3 (D Z= 3
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72. A faulty measurement is taken on a sample unit. Then it constitutes :
(A) Sampling error (B) Standard error
(C) Mean sgquare error (D) Non-sampling error
Or

The difference between the basic EOQ model and the production order
quantity model is that :

(A) The production order quantity model does not require the assumption
of known, constant demand

(B) The EOQ model does not require the assumption of known, constant
lead time

(C) There are no holding costs in the production order guantity model

(D) The production order quantity model does not require the assumption
of instantaneous delivery

73. The p.d.f. of sample range W for a sample of size 3 drawn from uniform

c ok o & Bl
distribution over [ 57 2] 1 R
2
(A) %w(3 — w) (B) —w(l — w)
3
3 2
(C) §(w3 — w) (D) §w(3 —w)

where 0 < w < 3.

Or

If the average of the samples falls within the upper and lower tolerance
limits, then :

(A) the process is out of control
(B) the process is unequivocally in control
(C) the process is said to be normal

(D) the process may or may not be in control
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72. UF TLAT IR W uF Ay wied fern v & A oz # -
(A) wfree 3fe (B) =& A=
(C) =g =7 Ffz (D) wioeyimfes F=
Hgar
MR EOQ #Wise 3R S=eA #g%A 9 HoiEd § e & o

(A) 3ERA AFHEA WA HiEw J 9w, fori oiv om 1 wewn 1 amavasar 69
Bt

(B) EOQ #fsel § wm, foutiw 3l wga &@ &1 seu 31 smavasar T8
Bt

(C) 39RA w9 A Wzw § fass geq 78 8

(D) SHET AFHFA A Alsd H AEplad (9990 1 He9d #1 Savasal TG
Bt

73. ma%waﬁ%mmmwmpﬂ.ﬂ [—g g]%wwﬁm

fafsa &, a= & .
9 2
(A) -2-w(3 — w) (B) §w(l - w)
3 2
(C) E(wS - w) (D) 5w(3 —-w)
0 <w < 3.

FHaqT
e T3 F e T R frael mea W w=rls s & a9
(A) wfEm fagsm @ amt &
(B) wfwan goaw w9 # fagzo § &
(C) wiw=m Tmrg =& =t %
(D) wiwan wrzz fasor § & @1 frgso § ot %
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74.

75.

Let v be a signed measure on the measurable space (X, B) and E be a
measurable set for which 0 < V(E) < . Then there is a measurable subset
A of E such that :
(A) A is positive and A has positive measure
(B) A is negative and A has positive measure
(C) A is positive and A has negative measure
(D) None of the above
Or
Let X ~ N(u, 1) and let a priori p.d.f. of u be N(0O, 1). Also, let the loss function

bois
L, d) = [u = d();()]z.

Then the Bayes estimate of p is :

x; B
D) go(x) = ,.,Zl__ (B) d*(X)=X

n+1

n
%
(C) d*(X) = 2;= 1 (D} None of these

n+2

Let S be a linear transformation which satisfies the relation 8% = S for
some integer n. Then S is :

(A) elliptic (B) parabolic
(C) hyperbolic (D) loxodromic
Or

In general, the most efficient method of estimation to estimate population
mean using auxiliary information is :

(A) Regression method of estimation
(B) Ratio method of estimation

(C) Product method of estimation
(D) None of the above
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74. WA FfEE v, AOEE WE (X, B) W UF 969 4 W99 § @i E o 99 Sg=ay
TS U 0 < vE) <= & 76 E =1 U A3 Iu9g=99 A 39 USW % fF
(A) A ¥9r59&F ¥ 3R A &7 99 Hs =9 B
(B) A =TS ¥ 3t A T 99® w9 B
(C) A g9== & 3R A ¥ H=0Ie9® 999 &
(D) 3Svgsa@ § | =+ 7=
argar
HH #fE7 X ~ N, 1) 37 "9 #ifeg p =1 f5@df pdf, N, 1) T | 89 %o
& g ! "wE A itee - :

Ly, d) = [u - d({()]z.

T p F Y A B o:

n
X, . e
(A) d*(X) - ; x fB) CI*(X) = X

n+1

X
(©) d*(x)z,%_: D) T & FE A
n+2
75. TA T S TF W@ U= ¥ S 9ol Hem o & fem 84 = S wmew W Hae
FT@E LTRSS T
(A) FeaTE (B) WaE=fgs
(C) fquEatas (D) u=wfzw
3yar
HHF 9 H, MW gaA1 1 I9AT H10 g0 TAEEd U & ST & fEn e
+ HaR wmyw fatg & .
(A) HA=FaR =1 wwsaw fafa
(B) 3her =1 Aqua fafy
(C) mFem =1 3 fafg
(D) 39d=a # | = =&
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