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MATHEMATICAL SCIENCE
Paper 111

Time Allowed : 2% Hours] [Maximum Marks : 150

Note :— This question paper contains seventy five (75) questions with multiple choice

answers. Each question carries fwo (2) marks. Attempt all questions.

e
; Jl"\'f';' dx is equal to :

(A) 2e | ®)

(C) 2 +e (D) ‘3
Or

Let : |

P; : Probability of accepting a lot of good quality.
P, : Probability of rejecting a lot of bad quality.
P, : Probability of accepting a lot of bad quality.

P4 : Probability of rejecting<a Jot of good quality.

(A) P; is the consumer’s risk and Py is the producer's risk
(B) P, is the consumer’s risk and Py is the producer’s risk
(C) Py is the consumer’s risk and Py is the producer’s risk

(D) Pg is the consumer’s risk and P, is the producer’s risk

T.B.C. : 28/15/ET—III 2
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9. Area of that part of cylinder x* 4+ y* = a* which is eut out by the cylinder
2?42 =a” is:
(A) 4a® (B) 2a”
(€) 8a* (D) 16a*
Or

A market form in which a market is dominate by a smaller number of seller

is @
(A) Discriminating Monopoly (B) Duopoly
(C) Oligopoly (D) Bilateral Monopoly

3. Which of the following statements is false ?
(A) The union of a family of open sets in a metric space is open
(B) The intersection of an infinite number of open sets in a metric space
is open 3
(C) The intersection of a finite number of open sets in a metric space is
open

(D) The union of an infinite number of open sets in a metric space is

open

T.B.C. : 28/15/ET—II1 4
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Or
Match List T with List II and select the correct answer from the codes given
below the lists :
List 1 List II
(@) Testing homogeneity of (1) F-test
correlation coefficients
(6) Testing homogeneity of variances  (2) X(n, —3)(z - z)* with
usual’ notations
(¢)  Testing homogeneity of means (3) Bartlett's test

(d) Testing equality of two variances (4) ANOVA technique

Codes :

(a) () (e) (d)
(A) (4) (D (2) (3)
(B) (2) (3) (4) (1)
(C) (3) (2) (4) (1)
(D) (1) (4) (3) (2)

4. The Newton method for finding the reciprocal of a number “a” is :

a
(A) x., =2x, —ax; (B) %ua =% ~ 5%
== K a 2
(C) *an = '2— Xy T ;: (D) X 3=% % '2"xn

T.B.C. : 28/15/ET—11I 6
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(@) FEEEY E T OGEEE ThEn (1) F-gitgm
() wH w1 GEEE Gl (2)  Zn;-3)(z; - 2)* FITH
| TFE = Ty

(¢) HI=A = FHIR gA&W (3) @dde =1 Thaw
(d) @ wE w1 EAEa S ' (4) ANOVA &+
Fz ¢

(a) (b) (e) (d)
(A) @ (1) (2) (3)
B) 2 (3) (4) (1)
() 3 (2) (4) (1)
D (D) (4) (3) (2)

4.  HE “a” ® FeH WM F09 & @y g 6 a2

@A) %, =2% —ad (B) %pi =% ~ 5%
- ! ' a a s
(C) *a = -2" X, + g (D) Xoig = Xy + Ex,,
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Consider the following IPP :
Min.
Z = 3xy + 2.5xq
Subject to :
xy + 209 > 20
3y + 2x5 = 50
Xy, Xp are non-negative integers.
The optimal solution is :
(A) % =14, xp = 4 (B) 2, =13, 29 =6
(C) x1=-'-16,x2=2 (D) x1=12,x2=8
5. Which of the following is not true ?
(A) dual of Cyq is (B) dual of Cj is V'
(C) dual of Cis (D) dual of Cyy is Gy
Or
If average demand for an inventory item is 200 units per day, lead time is
three days and safety stock is 100 units, the reorder point is :

(A) 200 units (B) 300 units

(C) 600 units (D) 700 units

T.B.C. : 28/15/ET—III 8
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Min.
Z = 3xy + 2.5x9
Wﬁ:
2 + 2x9 > 20
3x; + 2x9 > 50
xl,xzﬂ'(-m‘{"lfa?%l
F=an FEEE ¥
"(A) x; = 14, x5 = 4 (B) x; =13, %5 =6
(C) xy =16,25 = 2 D x, =12, %, =8

5. ﬁqﬁf@aﬁ%mmwﬁ%?
A) Cpp@ BTl % (B) Co® 3@l ¢
€ CwmET|UE D) Cgo # &0 Cy
Haar
u&mmqﬁmﬁmmzoomwﬁﬁwt,mmmaﬁﬂ%
iR e w100 3 ¥, @ T wm fag oen ¥ 2
(A) 200 T%% (B) 300 3R
(C) 600 378 D) 700 T
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T.B.C.

.

The arc length of the curve wft) = (t sin ¢, ¢ cos ¢, if—t"“‘} between f = 0 and
t=11i8:
(A) - (B) 2
2
3
(C) 2 (D) 3

Or
Read the following statements :

(1) If the failure time of a system follows exponential distribution, then its

hazard rate is constant.

(II) If the failure time of a system follows exponential distribution, then its

mean time to failure is the reciprocal of hazard rate.
Which of the above two statements is/are true ?
(A) Only (I) (B) Only (II)
(C) Both (I) and (II) (D) Neither (I) nor (II)
If f: X - Y is a continuous mapping of a metric space X into a metric space

Y, then the following is not true :

(A) the image of any compact subset of X is compact

(B) the image of any compact subset of X may not be compact
(C) the image of any closed set in X is a closed set inY

(D) none of the above

: 28N 5/ET—IIT 10



6. t=03?m=1%1ﬁ'ﬂa$a(t)=tsint,tcost,-?z“’z]%amaﬂmﬁm
%2

(A) (B) 2

R VORI R R

(C) ) 3
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(A) Fae (1) (B) = (II)

(©) (M i () 2 M) 7@MD A A A AD

7. AWaf:X o YU @A X § 5 ®E X # wag we ¢ @ et =

& 7

(A) X # fFdt 9o I9de w1 oEfas W ¥

B) X & ot 9o 39z & owfas o9 98 8 T

(C) X # fordi oig B &1 oA Y A 9% W ®

(D) 3IFF # | FE @
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Or

A continuous random variable Y has p.d.f. :

5y*, 0<sy=<1
fly)= :

0, otherwise
If

P(Y = C) = P(Y <C),
then the value of C is :

1 1

1 1%

» (3 3)
@ (3 ® |3

2 i

(©) (-1- " (D) [-‘1-]‘
5. 5

x
8. The solution of the integral equation ¢(x)=x + I(t — x) 6(e)dt is :
. 0

(A) sin x (B) cos x
(C) tan x (D) sec x
Or
Consider the matrices :
[0.32 0.87 0.9 0.8
X v —= w =
| 0.68 0.13 0.2 0.1
(0.1 0 0.1]
0.1 0.2
X=(0.1 0.2 0.1 Y =
0.3 0.4
0.1 0.1 0.2

The matrix that could be a transition matrix for a Markov chain is :
(A) V (B) W
(C) X Dy Y

T.B.C. : 28/15/ET—III 12
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5y*, 0<ys1
fly)= :

0, F=d
afg
P(Y > C) =P(Y <),
MOCHHA Z :
1%¢ (1Y
(A) [E] (B) \-—2-)
1 % 1 %
(©) (g) D) \g)
8. HAERE THIE ¢(x)=x+_i(t-x)¢(t)dt F1 gWET TR 2
(A) sin x ’ (B) cos x
(C) .tan x (D) sec x
Hgar
2 fge o W fEER Fieg e
(0.32 0.87] 09 0.8
V= W =
0.68  0.13 02 0]
0.1 0 0.1] e
10 021
X=(01 02 01 ¥ =
0.1 01 0.2 e
% T A & St weE gEen @ fau dEE W # g § 7
(A) V (B) W
(C) X D Y
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9. The remainder when 2°0 is divided by 7 is :

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

Let X =(X;, Xy cevvennns X,V p=EX) and E=V(X). Let X,un and I be
partitioned as :

X E(:l ‘fku Zy

}-{ = ~t;: U= , =
X Ecz) o %0 .

For what choice of the matrix P, the components of the vector )E(g’ - P)_{m

are uncorrelated with the components of the vector }fm ?

(A) -Z,%5 B) TZn
©) -Eu% D 2,5
10. The sequence space ¥ is strictly convex if and only if :
(A) p=1 B) p<1
(C) 1<p D) p=e
Or

For the function :
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=
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11. _ The inverse Laplace transform of ¢* sin 2t is @
2 3
Q) G314 B (z—2%+9
s 8
© G-3F+4 D) e_3P+4
Or
If the joint p.d.f. of two random variables X and Y is given as :
fle, =x+y, 0<x<1,0=<yx< 1.
1
Then the conditional expectation E[XIY ='§} is :
N @
ST 12
3 . ok
(C) 19 (D) 19
» j_d_x___ . e
A ) xlog v is equal to :
1
(A) log 2 (B) log[E)
1
71 | s
(© 1og(§] D gz

Or
If both the state space and parameter space are continuous, then it is
called a :
(A) Discrete parameter Markov chain
(B) Continuous parameter Markov chain
(C) Discrete parameter Markov process

(D) Continuous parameter Markov process

T.B.C. : 28/15/ET—I1I 16
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(A) 12 (B) 12
3 1
(C) 12 (D) 12
T dx
12. '!;x(log e foresh sUaR & 7
| 1
(A) log 2 (B) log{g)
1 1
(©) 108(1] D) gD
2
g
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(A) 39qa WrEel WiEE gEe
(B) ¥aa WiSa W F@
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(D) ¥aa 9rEa Wil Wi
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13. 'Which of the following is frue 7
(A) Every T; space is Ty (B) Every T, space is Ty
(C) Every T, space is T, (D) None of these
Or

In a life table, probability g, of dying of a person between the age interval

x and (x + 1) and m,, the central mortality rate are related as :

(A) gq,=2m N2~ m,) (B) q,=mJ/(2+m,)

(C) q,=2m 2+ m,) D) q,=mN2—m,)

14. The initial value problem %= ¥y, ¥0) =0 -
(A) has a unique solution (B) does not have any solution
(C) has more than one solution (D) none of these
Or

Choose the correct statement :

(A) If the primal problem is feasible while the dual is not, the objective function
of the primal problem is unbounded

(B) If the primal problem is feasible while the dual is not, the objective function
of the dual problem is unbounded

(C) If the dual problem is feasible, while the primal is not, the objective
function of the primal problem is unbounded

(D) None of the above

T.B.C. : 2815/ET—III 18



13. fToefafas & 3§ =90 &4 & ?
(A) W& T, &H Ty ¥ (B) W% T, ®H Ty ®
(C) wE Ty T Tj # (D) ¥ & = 7
HIAT
= e At A S x R (x + 1) $ F9 o =l S A H g
g, I m,, ¥ g | Y gEtua ¥ 2

(A) q,=2m/(2-m,) (B) g =m,/(2+m,)
(©) q, =2m/(2+m,) D ¢, =m2-m,)
14. e =51 999 %=y"3,y(0)=0 :
(A) w1 TH fawsm wuE ¥ (B) #1 FE WAHA T ¥
(C) & Uk § s guuH 8 (D) 38 & %8 T
et
wé wA 9MT
(A) e wafrs we g & wats fafay Teaer @ €, wahs we F anfs
HeR eitas ¥
(B) 4 wafTE v Gue ¥ et fgy g &, R we @ Al
Fed SUES ©
(©) afz fafay v W= § waEtE Wt T qE § ) WefiE W W andias
HeM ANEG © |

(D) 3w § | FE 7@
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16.

T.B.C. : 28/165/ET—III 20

The plane containing 7 and b is called :

(A) Osculating i)lane (B) Normal plane

(C) Tangent plane (D) Rectifying plane
Or

The family of uniform densities on [0, 0] has an monotone likelihood ratio

in :
(a) T(x)=min x () T(x)=maxx
© Tz)=% @) T(x)=maxy, - mn x

Vi be a vector space of polynomials in x with inner product given by

1
<p,q>= Ip(x)q(x)dx
| 0
Let P(x) = x + 2, then || p|* is:

(A) (B)

Lo mltg
w| |83

(C)
Or

Dynamic programming divides problems into a number of :

(A) Conflicting objective functions (B) Policies

(C) Unrelated constraints (D) Decision stages



15.

186.

n #R b T FEOE B FN FE AR E ?

(A) STt TAaH (B) A= FHae

(C) =auit wvaa (D) wUad gHad
areran

[0, 6] W THTHH WS % UER ® THEY §viaa e 4o

) Tx)=mmn B) T(x)=maxx
© Tx)=x (p) T(x)=max x - min x;

AT IR (W UAEE) F WY x § 9gwl =1 0 a9l ¥E Vi F I,
ffetaa & g fem s @

i
<p, g> = [ pl)gx)dx
0

qF W Px) =x + 2, @ [p|* ¥ :

27 29

(A) Y (B) 3

1 19

(C) 3 (D) 3
AYU4ar

nfavier AR W @1 fFmael afuwa § faufm st Sm § 2

(A) faidt sifvgyas we o (B) ifaar |

(C) argrafye gl | (D) fvfa zEwee §
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17. Which of the following is not true about Sturm-Liouville problem

[r(x)y’Y +lg(x) + Ap(x)] y =0
a ya) +pfy'(a)=0 and
vy y(b) + &yb)=0, x€ (a, bl

(A) All eigen values of Sturm-Liouville problem are real and non-
negative

(B) Eigen functions corresponding to different eigen value are orthogonal
with respect to weight function

(C) Sturm-Liouville problem always has an eigen function

(D) For each eigen value of & Sturm-Liouville problem there exists only one
linearly independent eigen function

Or
If r is the observed correlation coefficient in a sample of n pairs of observations

from a correlated bivariate normal population, then the statistic :

1 Yog 1+r
2 TP \Y=r
is approximately normal with variance :
1
A = (B) —
1 1
C) 53 D 5 -9

T.B.C. : 28/15/ET—III 22



17. Trefafas § ¥ =5 =d-fadfas 997
[r(x)y) + [g(x) + Ap(x)) ¥y =0
a ya) + By'le)=0 a4
y¥B)+ &y(b)y=0, xela,b]
# AR d 99 T ¥ ?
(A) wH-fedifaet wer & |l ST 59 arafas o - ¥
(B) fafy= smem wrl § ey T@d 96 AN Wer, W werd ¥ Wey # wiies
g
(C) w=d-ferdfae wed &1 WY UF AFT He o ¥
(D) w=H-fadfaa w1 & w% g WM % fau had 6 (@E @A S
%A sifae H wma
argar
I T TewrEs G WWE STEEd @ TWE % a0 g P wh AR d g
f&a T wEEEE e € O witews
,-l-log,.(ﬁ'r)
2 1-r

g ot & WY Ty W e ?

1 1
7 ®) -

1 1
© %-3s @ -z
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18. Laplace transform of cos kt is :

) S
(A) s2 == k2 (B) 32 + k.‘!
k k
(C) 82 = k2 (D) 82 F k'z
Or

In optimization problem with inequality constraints, the Kuhn-Tucker

conditions are :
(A) Sufficient conditions to solve the optimization problems
(B) Necessary conditions to solve the optimization problems

(C) Sufficient but not necessary conditions to solve the optimization problems

(D) Neither sufficient nor necessary conditions to solve the optimization |

problems

19. Lagrange's equation of holonomic systems are :

(A) %:g]-;’;:Q, th=12 v . n)
(B) ‘:—,[g;‘]*‘::ﬂh O =1, 2wt
(&)} %[%:zr:=Q, (k=12 ooy )
D) %:%) %=Q, =1, Do 1

T.B.C. : 28/15/ET—III 24




18. cos kt T TTETE FIARRY F T ?

E s
(A) T2 (B) =2 _ 2
k k
(C) 32 i k2 m) 82 + kz
JFgar

fawman et & wa gz W F ae-ewt ww #n ¥ 7

(A) FeadEmo g (wE) @ gewe & fag wEte v

(B) zezadman v @ wve 5 fau sewas gl

©) T v @ gaeE @ fau wie T Ty e 6

(D) muﬁﬁma}ﬁqaﬂtmmaﬁmm

19, RaY T @ e wdE we E 2

—_—— = (=1 2 .ccone ,n)
A dt (Bq“ dg; %

d(or) oT 4

me| Pt P fade 239 = R A ssssvs R
(B) [aqu e dgy % = i

d{aT) aT

L] = T N
© 2 (aq,,; ot B S

A MLLR L= (B=1,2 .oy 1)
@) dt(aq,, B
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21,

Or
Double sampling ig also known as :
(A) two-phase sampling (B) two-stage sampling
(C) two-directional sampling (D) none of these

The set of all 2 x 2 matrices over the field of real numbers under the usual

addition and multplication of matrices is :

(A) Not a ring (B) A ring with unity

(C) A commutative ring (D) An integral domain
Or

Let T be a random variable denoting the failure time of the system, which ’
follows Weibull distribution with parameters o and f. Then, the system hazard 4.
rate is given by :

(A) 1-apt™’ 3 (B)  apt™!

(C) 1- e"p‘.‘l (D) 8_‘,‘0
The order of convergence in Newton-Raphson method is :
(A) 0 (B) 1

(C) 16 @D 2

T.B.C. : 28/15/ET—I11 26
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(&) T T W= (B) feemen T @i
(C) Tafeensa gm o= (D) T8 ¥ ®E 7

20. Wl 2 x 2 #fesm w1 ¥, WO AN F FOUd qEAEEH WSS H GF B I
#n fdfesm w1 TH, T

(A) =e@ ¥ @l (B) Uwa@ TN FEg
(C) wufafig aw3 (D) UH TEEHS SEA
ayerar

M ifee fF afes T UE T % 4ged F aaa € 9 o 3R B el &
Y FEw s H ST ST ¢ 9@ o s W S fem s ¥ 2

(A) 1-apt™’ (B)  apt™!
(C) 1-e™" (D) &

91, =gz-twwd fafy # sfimn +1 sgwa #n & 2
(A) 0 (B) 1

(C) 16 (D) 2

T.B.C. : 28/15/ET—III 27 P.T.O.



Or

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

= I &
Np(lf’ Z), X = N > X., and let ?a(a m ] 2y ceanerass ,N) be i.i.d. variates

as] -

distributed according to N (0, Z). Then an unbiased estimator for I is

given by :
1 N-1
J —r— [
1 & 7 7'
(B) 'ﬁ—_lz_u "o
1 & < G
() —ﬁz[xa - )_()[xa - x)

: ’
(D) -I—\I— zzu Z,

929. If the force is conservative, then work done on the particle :
(A) around a closed path in the force field is zero
(B) around an open path in the force field is ze;ro
(C) around a closed path:in the force field is non-zero

(D) none of the above

Or
In a two-bin inventory system, the amount contained in the second bin is
equal to the : |
(A) ROP (Reorder Point) (B) EOQ (Economic Order Quantity]
(C) Safety stock (D) Average stock

T.B.C. : 28/15/ET—III 28



22.

T.B.C.

2 af ue wifom Z.(a=1,2, ... N, ' Np(g,);)éajaﬂfaﬁﬁai.i.d.ﬁﬁ'!

%,aaz%faqﬁwqmmmﬁmm%?

(A) ‘ﬁ"'g;(x x][’fn-f{}'

N

= RN
(B) N 1 o -ﬂ ¢}

+

(x.-%](x.-%]

i Z.

o w9 gRfm (i) @ wm W e o e
(A) a0 8% § T 9% UE @ W6l SR PE ¥

(B) =a & # wH @A w4 W R YHF B

©) == fmH uw ws vy H I R Ry
@) 3w A FE T

2

()

Z|-
R

ZI—'

(D)

Fyeran
mﬁ-mmﬂwﬁ.a@ﬁmﬁwﬁammw% ?
(A) ROP (=it &) (B) EOQ (s s{sHn #e)
(C) T WER (D) 3wa VK

. 28/15/ET—ITI 29
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24.

dx dy dz
j"“'[(.v:-i»y+z+l

o where integral is taken over the interior of the tetrahedron

bounded by the planes x =0,y =0, z=0and x + y + 2 = 1, is :

2 % e® ) ot e’
1 256 1 256
W e =2 e Yo 29
(©) glog— D) g log >
Or

If X is a random p-vector with V(X)= X, and if P is any constant matrix

of order £ x p, then V(PX) is equal to :
(A) I (B) PZ
(C) PZP (D) PZP’

Find the first approximation using Picard’s method to solve the initial value

problem :
dy
2L o142y, 0 =0
= + xy, ¥(0)
(A) 52- (B) x
(C) '§ D) 2¢
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23.

dx dy dz
J.H(xi-y+z+l)3’

wmﬂx=0,y=0,z=0ﬂx+y+zzlm

R Hifa Sqewem 1 ot fom T R, ¥ ¥ 2

(A) 2 g - ( 4 og o
C llo -2-5—6— (D) —lo 256
€) glB= 16 B 5

Hadar

aw X, V(X)=% e ARl p-9Fl € AN AR P TF k x p aren w1 TR

Hfzay ¥, 7@ V(Pi_c)ﬁ-w%m%?

(A) = (B) P=
() PP (D) PP’
e HE W9

dy
= l#xy,y(O) 0
%mémmﬁmmmm@ummmﬁm:

(A) (B) x

bo | &

(C) (D) 2x

wir
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25.

Or
A production facility is trying to determine the best batch size for an item
that is produced intermittently. This item has an annual demand of 1,000
units, an annual carrying cost of Rs. 10 per unit, and a setup cost of
Rs. 400. They operate 50 weeks per year, and can produce 40 units per week.
What is the best batch size for this item ?
(A) 283 (B) 400

(C) 800 (D) 65

The set X =] 0,1, [U] 1, 3| is :

(A) connected (B) closed
(C) not connected (D) none of these
Or
Let X be distributed as Poisson with parameter A and let X, X, ... . &

be a sample on X. Consider the following statements :
(1) X is the UMVUE of A
(2) X is the UMVUE of A

Select the correct answer using the codes given below :

Codes :
(A) only (1) is true (B) only (2) is true
(C) both (1) and (2) are true (D) none of these is true

T.B.C. : 28/15/ET—III 32



25.

Hgar
srfrE w7 8 399 A A OE WY 3 fog w6 gw A @ ek ®
W,@mwmmtﬁtlﬁmﬁﬁmml,ooom
%,HmmmlomﬂﬁmtmmeMOFqﬂtlm
e W @S 50 T B ¥ ol 4 40 THE W waw w wea ) WOR #
foru watem oo s = ¥ ?
(A) 283 (B) 400
(C) 800 (D) 65
WwX=101[U11L3(FWE?
(A) w1 BT P (B) &% ¥
(C) I T T (D) ¥ ¥ #r T

Feran
mﬁﬁxw%maw@%mﬁxﬁaﬁa%mmmﬁx
T Xy, Koy oo , X, # frofafan se R fEER i
(1) A % UMVUE, X &
2) A % UMVUE X ®
2 A T w2 H FEm wOEE IW g

ai?.’:
(A) e (1) T4 T (B) #ad (2) ¥4 ®
(C) (1) 3 (2) 2 w9 § (D) =8 F 58§ W ¥
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26. The dimension of v, the kinematic coefficient of viscosity is given by :
(A) LT 2 @B) LT
() LAr2 D) L7
Or

The optimal solution of the problem :

Max. f(X)=x, + 2x, — 7

Subject to :
X +2x, <4
3x, +2x, <6
X, % 20
is :
12 4 12 2
(A) e B A (B) Mg Ty
14 4 2
(©) hE=EGgrRT3g D) %[="gr%=3

27.  The characteristics of the partial differential equation 4u,, +5u, +u,, +u,

+u,=2 are :

(A) y-x=¢,4y—-x=c, (B) y+x=c¢,4y+x=0;
(C) y-x=¢,y—-4x=c, D) y+x=c¢,y+4x=¢c,
v Or
Let X, X5, ....... » X,, be a random sample from a population with pdf :

f(x.9)=§(9~x).0$x.<_'9

the estimator of 6 by the method of moments is :
(A) 3X (B) 9%
C) x (D) none of these

T.B.C. : 28/15/ET—III 34



o6, v N M, YaFE & s i fmes gw fm s ¥ 2
(A) LT? (B) LT
() BT Dy L21!
HYdar
fofefaa 599 1 309 S9EE F=§ ?

Max. f(X)=x, + 2%, — x;

AT
x, +2x, <4
3x, +2x, <6
X, %20
12 4 12 2
@ =gy Bl BTy
14 -4 14 2
©) #=gr==3g D) w=g»f=3

97, Hitww FavEl QHETT du, + Buy, U, tU, tU, =2 1 faferseard #=1 ¥ 2
(A) y-x=¢,4y—-2x=¢ (B) y+x=¢,4dy+x=0
() y-x2=¢,y-4x=0 D) y+x=¢,ytdx=0

.

HEdr

WA wifee fF Xy, X, coes ,xntzq‘»pdff(x.e)=—2—(9-x).osxse e TGSl

o
ﬂmmtnw(W)ﬁﬁxmemm%:
(A) 3X (B) X
(C) X D) T § HE T
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28. Lot F be o field, then which of the following is correct ?

(A) F has only one ideal (0}

(B) F has only two ideals {0} and F itself

(C) (0} and F are maximal ideals of K

(D) None of the above

Or

The dual of the quadratic programming problem :

Min. c™x + X" BX
Subject to

X =0

where B is a positive definite matrix, can be congidered to be :

(A) Max +Y'B-Y
Subject to <Y = C

(B) Max YTy
Subject Lo Y <

(C) Max +Y TRy
Subject to Y = C

(D) Max YTy
Subject to Y < C

T.B.C. : 2810/ET—III 36



08, WA efdu fF F U &9 %, @9 Feafaten § & F09 w@ 8 2
(A) F &1 %aw wF it (0) ¥
(B) F & @aa 2 e (0) ¥k F a4 &m
() (0} 3R F, F # siftwon anfe ¥

(D) 3w ¥ F:E T

frefafaa fart Wit wea =1 89 ¥ ¢

Min. cTx + XT BX

T

X>0

sd B v v fifeaa ifesw 3, W@ feed fou faem s v ® 2

(A) Max
ERG

(B) Max

(C) Max

(D) Max
A

T.B.C. : 28/15/ET—I1I

+YTB- 1Y
~Y < C
Yiply
-Y < C
+YTB Y
Y<C
-Y'Bly

Y€

Ag4ar
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29. The curve made by a cable of fixed length suspended from two fixed points
for minimum gravitational potential energy is :

(A) circular (B) parabolic
(C) hyperbolic (D) catenary
Or
All Alz
ira=" - W,(n, %)
Agy Ay
where
%3 zlz
L= ’
Zoy Zos

then the distribution of the (p — k) x (p — k) symmetric matrix A,, - A,, A;/A,,
is :

(A) W, (n—p+kZ,y,)

(B) W,(n,Zy,)

(C) W,uln, Zp,)

M W, . (n—kE,,)

where T, =Xy - 2y 5530

o

30. Ie'x cos x dx g equal to :
0

(A) (B)

(C) (D)

=23 I
RO | = 00|

T.B.C. : 28/15/ET—II1 38



A AR B S TENEE € s

FHaar
Ay
- Wp(n, )
Ay
Zu]
D

(B) Y@E@tEas
(D) 9 a%

WWWW%MQWM&T%W@@WM

T8 (p — k) x (p — k) T A Ay, - Ay AA,, F1 fE@ #E 7
(A) Wh (n -‘p‘f‘k, 2ﬁ-|)

(B) W,(n,Ep,)

(C) W,,(n,Zy,)
(D) Wp"k(n “k, 23241)

& Tysy =g -

L InZp

€.

30, [ cos x dx forwd WAt ¥ 2
0

(A)

o= B

(&)

T.B.C. : 28/15/ET—III
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(D)
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31

32.

T.B.C. :

Or
9

In a rectifying inspection single sampling plan, assume all the defectives found
are replaced by good ones, and let, N, be the lot size, n be the sample size,
p is the probability of finding a defective and P, is the probability of acceptance

of the lot. Then Average Outgoing Quality (AOQ) is given by :

- n)P, N - n)P
(A) gj?é iy BBt
n
N - n)P, N - n)P,
oy, B iy, - HE s
n N
If f is a field of characteristics 2, then ¥ q, b€ F, (a + b)* is equal to :
(A) a* +b* (B) a + b
(C) a+b+2ab (D) a+b+ab
Or
Let Ay, Ag, ... be a sequence of independent events and let E = lim sup

A, If iP(An)=oo, then :

n=]

(A) P(E)=1 (B) PE)=0

(©) HD=% v (D) PE)=

W

The resolvent kernel of Volterra's integral equation ¥(x) = £(x) + A k(x, £) y(2) dt
0

with kernel k(x,t)=11s:

(A) rxen (B) rx-0
(C) Mx.0) (D) A?+ 2%
28/15/ET—I11 40



srerar
qmﬁvﬁmaﬁmm-ﬁa%ﬂmaﬂﬁqumﬂm@maﬁw
wﬁ%ﬁmﬂamfmﬁﬂm?ﬂmﬁNwmthmm
%,p@ﬁﬁmﬁuﬁﬁﬁmtampamaﬁmaﬂémtlm
sham frwe A U (AOQ) i #@ R T ¥ 2

N -n)P N - n)P
@ - N")“ ay S0
n
N - n)P N - n)P,
o 2B oy B2l
n N
31, Afz fewvi 2 % T ¥4 ¥, W@ va,beF,@+b) frgs =@t @m 2
(A) a®+b° (B) a +b
(C) a+b+ 2ab (D) a+b+ab
" ygar
oH Ay B Ay, Ag, e @ S F UE AgEA § SR " i

E = lim sup A, | g ip(AJ:w, T
n=1

(A) PE)=1 (B) P(E)=0

1 , 3
(C) P(E)-Z (D) P(E)-‘Z

39, hix, )= 1 TR AR GME2q F FHEHEA HELT y{x):f(x)+}\,jk(x, t) y(t) dt FER
0

fomem & ?
(A) t“’ +8) (B) x4
(C) oMx.0 (D) ,L,sz +1%)

T.B.C. : 28/16/ET—III 41 P.T.O.



Or

Consider the following statements :

(1) The family of densities of Ny, c*), where Hg known and 0% unknown

is a one-parameter exponential family.

1

1 .
(2) The family of densities f(x)=;'1+(x—0)2' '_::g::, is a one-

parameter exponential family.

(3) The family of geometric distribution pmfs is a one-parameter exponential
family ’

Of these statements :

(A) (1) and (2) are correct (B) (1) and (3) are correct
(C) only (1) is correct (D) all (1), (2) and (3) are correct
33. The stress tensor at a point P is *
[7 0 -2

W Y ) |
Then the stress vector on the plane at P whose unit normal is 7i = =i — 5" + 35

3
is given by :
= - A = s b=
(A) F,,=4t--5-1 (B) F,=4i +—j
3 3
= s 10« = .42, 10%
(C) Fn=4"-?1 = (D) Fn=l4"+?.,

T.B.C. : 28/15/ET—III 42



AYar
firfafaa wod W faem wifEg

(1) N, 0%) 3 v 1 WRER, Tl p, T ¥ 3 o I ¥, T T WHeh
. amEt WfER ¥

' 1 1
= -, O .-
(2) w [ =2 g 5 1 AR THE WS i
ofEn & '

(3) wxﬁtﬁmmﬁampmfmqﬁm@mmmmmt

ﬁ'ﬁ FgA H F :
Ay (1) 3@ u@t & (B) (1) 3w (3) wét ¥
(C) waa (1) Wl M) (1), (2), (3) o T8 &

33, fag P W @ WRW :

3
AT ?
> . Ba 4 a B
(A) F =4i-—Jj (B) F,=4t+2J
3 3
= _ 4z 104 - . 10
(C) F..=4t-§OJ m F,=4 +-:-3-3
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Or

If )_( is distributed as N (i, ¥), A is ¢ x p matrix of constant elements of
i i

rank g(< p), and if d is ¢ x 1 vector of constants, then AX + d i distributed

as :
(A) N, (A;_;+@,A2A'+g¢3') B) N, (A, AXA")
() N, (Au+d, AZAY) @ N,(Ap+d AX+d)

Let X ~ b(n, p), 0 < p < 1, then a minimax estimate of p of the form oX + f8

based on the squared error loss function is :

X 1

R W TN e
(B) d*(X)zﬁ%wl)+2(1:J§
(©) d*(X)zﬁa}iJh‘_)+2(1-lJ3)
@) dt(x)z:/_ﬁ_(—%—l)“z(\/%-n

Or
The local public library, which checks out the books at one deck, the mean
arrival rate is 1 user in every 2 minutes, the check out time has mean of
1.5 minutes and a standard deviation of 0.5 minute with an unknown

distribution, then the average number of users in the system is :
(A) 4 (B) 3
(€ 2 (D) 1

T.B.C. : 28/15/ET—II1 44
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Hgdar

afe X, N,(p.z)%wﬁﬁaﬁﬂi\m%dkﬁvﬂq(sm%waﬁm.
pxl -

qxpﬂﬂ‘ﬂAt,ﬁRﬂﬁdmﬂﬁqultlﬁ AX +d fFe w9 #

foafa ¥ :
Ay N, (Ap+d, ASA’ +dd) By N, (Ap, AZAY)
() NQ(AIJ-‘O‘C!,AI-A') (D) NP(AM+¢.1,AI+¢!)

34. maﬁﬁqx-b(n,p),ospsl,aawarézrz 93 HEA ® YR WET oX + p
® p N TH ACIAED e R 2

X 1
e
(A) Jnd+4n) 26m-1

X 1
A% (X) = e L
(B) )= T n =D 20+

1

X
L T
(@ TnQ+4n)  20-+n)

R e e

auar
wmmmﬁvﬂmﬁmwﬁaﬂaﬁm&.aﬂaam
umzﬁazﬁlmtnaiammmquﬂz%mmm
%mmﬁwo.smt,awmﬁmﬁiaﬂmmw
% ?
(A) 4 (B) 3
(C) 2 M 1

T.B.C. : 28/15/ET—III 45 P.T.O.



35. The joint p.d.f. of two-dimensional random variable (X, Y) is given by :
8 v 1<sxsys?2
Sl A Y
f (x, y) = 9
0, elsewhere

Then the marginal p.d.f. of X is :

o r%ﬂ4_gh 1<x<2
%) = 4
) 0, elsewhere
4 G 1€sx<2
g(x) = 5 x( — X )'
B =
(B} 0, elsewhere
2 4yt 1Sx<2
() = § x(4-x ),
Q) 8=
(©) 0, elsewhere

(D) None of the above

Or
Laplace equation is :
(A) wu, tu,-u =0 (BY u, +u,+u,=0
(C) u,+u,-u,=0 M) u, +u, +u, =0

36.  Which of the following is net ene of assumptions of an M/M/1 model ?
(A) Arrivals are independent of preceding arrivals but the arrival rate does
not change overtime
(B) Arrivals are served on a last-in, first-served basis
(C) Service time follow the negative exponential probability distribution
(D) Arrivals follow the Poisson distribution and come from an infinite
population

T.B.C. : 28/15/ET—III 416



 36.

ammﬁmaﬁ(x,v)mmp.d.f.ﬁ%fmt:

-9 w’ y

0, A

& X @ g pdf ¥R 2

(&) =
l 0,
.4x(4 2y 1€sx<2
g(x)=4§ T
®) 0, Jq3
2 4=t 15252
(x)— —g-x %)y
g - 4
(&} "

(D) I # { w T

AT TS ¥
(A) un+u”-u,=0 | (B) u,,+u”+u,,=0

(C) uy +Uy —U,=0 D) u, +u, +u, =0

e # & T, MM Aea R we @ 2

(A) m.ﬁmﬁﬂmtmmum%mﬂﬁm
®) s W sy, veE-weh & emR W fem s ¥

(©) mm,mmﬁmﬁmmmm%

an‘mmﬂ,mwiﬁmman3@mmima%aMWa;a$aaﬂmmitm%ﬁ

T.B.C. : 28/15/ET—III 47 P.T.O.



Or

Let T : R* - R® be the linear transformation Tx, y,z, w) =(x -y + 2
+ W, x4+ 22 -w,x+y + 32 - 3w). Then the dimension of the kernel of

T is :
(A) 0 B) 1
(C) 2 (D) 3

37.  In selection of a ratio estimator in preference to a simple random sample
mean, it is required that :

(S

C, C,
a P>g- (B)y P> G,

¥

1C, C,
(C) P<§§: D) P<G" |

y |

Or

Let G be a group of order 15. Then the number of 3-sylow subgroups of

Gis:
(A) 0 : (B) 1
(C) 3 (D) 5

38. Dual simplex method starts with :

(A) both primal and dual feasible basic solution

(B) both primal and dual infeasible basic solution

(C) a primal feasible but dual infeasible basic solution
(D) dual feasible but primal infeasible basic solution

T.B.C. : 28/15/ET—II1 48




37.

38.

HAqar

ﬂHG’(ﬁNT:R“—»R‘,’WWT(x.y,z,w):(x-y+z+w,x+2:
—w,x+y+32—3w), TS T & AT 5N & ?

(A) 0 (B) 1

(C) 2 D) 3

THR Frefeaah T A S FOEa) a4 | ST SHe® - 947 J fHEE AEvrwd
%2

A P>5
Y

o] Ke]
B |-

C,
B P> c,

0o | -

1% <Zx
© P<3¢, M) P<g

y

arerar

A AFET 5 F AR GE WG R T T R EE  § ?
(A) 0 (B) 1

(C) 3 (D) 5

fafaw fonderm fafy el wromt &6 & 2

(A) wafes iR Gfay o= smeaRya waeE 26

(B) wuftm oir fafay sramusa snamo@ g@aE 26

(C) u=w wafgs dyren afea fgfay swewsy syrya aaer

(D) fefaw woyen afes wafts sRaEy SNuRa FHYH
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39.

Or

How many bit string of length eight start with a ‘1’ bit or ends with the two
bits ‘00" ?

(A) 150 (B) 32
(C) 128 (D) 160
In cluster sampling, the sampling variance of sample mean is :
(&) VarG,)=—=5; (B) VarG,)=——S;
=, . N=8= - N-n

= S2 w2 g

(C) Varly,) N e D) Varl,)=— S
Or

If f is defined on [0, 1] by :

f(x)zl, <x<l,a=l.2,3, ....... x
a a

a+l

|
then If(")d-"‘ is equal to :
0 .

n’ _
(A) o ‘ (B) - 1
(C) n*-1 (D) E;; -1
»

Let F,(t) be the failure time distribution for the ith component, i = 1, 2, ...,

n. Then the failure time distribution, F(#), for the series system is given
by :

w Fo=1-1]0-Fw®) @ Fo=[]0-Ew®)
1=1 i=]
() Foy=1- fIE(t) (o) F@)= f[F,.(t)

i=l =1

T.B.C. : 28/15/ET—III 50



e
wed ans @ fEA 2 OH T ZEE R oM Bl 3 W [ IFES 000 F T

UG B ® o
(A) 150 (B) 32
(C) 128 (D) 160
39. mmaﬁﬁmmmmmmt:
— -n‘N 2 — -N—n 2
(A) Var(y,)= N S; (B) Var(y,)= Nn S;
©) Var®,) =18 O Var§)=—2s?
Nn Nn
argan
Ifg [0, 1) Wf'q"?l:
1 1
f(x)—;,a+l<x<;.a-l,2,3, ....... :

muﬁqﬁaﬁmmtmfﬂxwx fro® FUET ¥ 7

e P

& = ®) -1
b4

© nt-1 (D) -’52—-1

40. m?ﬁmﬁma}mmwﬁmmﬂti:1.2.....,na'aémhaa
a‘aﬁqmmmmnaﬁmmmm% ?

) FO=1-T]0-Fw) ® Fo=[]0-F®)
=1 i=1
(c) F®&Y=1- [TE® © Fo=]1E®

i=l =1
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Or

| ; : . d,
The integral equation corresponding to differential equation A y=0,

dx
y0)=1 is :
(A) ¥x) =1+ [y@)at (B) ¥x) =1+ x~ [sin (x+1) yt)dt
0 0
) »x)=2+ jy(t)dt o yx)=2- J' y(t)dt
0 0

41. Which of the following is a control chart for variable ?
(A) p-chart (B) C-chart
(C) R-chart (D) d-chart
Or
The accuracy of estimates after confounding in sub-plots increases :
(A) for main-plot treatments
(B) for all sub-plot treatment
(C) for all sub-plot treatments except those which are confounded
(D) for n treatments
42. If T is a self adjoint operator on a real inner product space, then :
(A) the characteristic polynomial of T splits
(B) characteristic polynomial of T is irreducible
(C) all eigenvalues of T are same

(D) T has a complex eigenvalue

T.B.C. : 28/15/ET—III 52




HIar

d .
FAFHAT FHIEHL a’;’-y=0. W0)=1 & FEg FHEeA WHE 7§ ?

(A) ¥x)=1+ Iy(t)dt (B) Mx)=1+2%x- Isin (x +¢t) y@)dt
0 0
z x

(©) Yo =2+ [yt @) ¥x)=2- [¥t)dt
0 L

41. Frofafas § @ = = o3 fo=w = $qa § 2
(A) p-aE (B) C-=F
(C) R-9E (D) d-=r
waar
IrEvEl # snaerE ® 9% IEEeT B uigse #= oagd & ?
(A) HEA-wAlz Wawed & g
(B) ®sft Iuy-wAfe wiaues & fog
(C) Iera I-we Wued ® 9wt 9 39-we ufieea & fe
(D) n Whaea % fag
42, ArcfEE SERE SOR WA W AR T UF e yHeE 8, &
(A) T = fa=ew =gue @fen & < &
(B) T & fawigm =gy F@=+3 &
(C) T % |l @A WA THOEA &
(D) T # UF W@ ATH WH ¥
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Or
A sequence of independent random variables (X3! with Var Xp) = of is
to follow weak law of large numbers if :

n 3 1 n
(4) lim— Zl o; =0 (B) !}gpgof”’
1 &1 & i
— — lim— — IO
nzg o B S §0i

43. Consider the IVP :

%= "3,y(0)=o,(x,y)eRxR

Then, which of the following is correct ?

(A) The function f(x, y) = xy"® does not satisfy a Lipschitz condition wi
respect to y in any neighbourhood of y=

(B) There exists a unique solution for the IVP

(C) There exists no solution for the IVP

(D) None of the above

|

Or

Let Yy, Yy, Y3, Yy, Y5 be a random sample from an exponential distributi
with mean 2. If X = min (Y}. Y. Yg, Yy, Yg), then the value of P(X > 1

8 3
(A) 3 (B) e 2

(C) @3 (D) ot
44. The equation in the set of integers 2x = 3(mod 20) has :
(A) a unique solution (B) no solution

(C) infinite number of solutions (D) only 2 solutions
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44,

Huar
Var (X,) = of 9161 T% @a= dgfem = (X} & 3gEn @1, afus gensd &
Fger fagg &1 aEg &9 9 &8 W oAk o

1 & 1 & 4

lim — Yo; =0 lim— Y o; =
@y Jim—5 X0} ® lmgdo;

: 1 &1 1 &1

lim - =0 Iim — —— = 00
() lim— ,,z.,—c';’ @) lim — goi

fr=fafga VP W faam =ifeg .

dy
dx

a frefafas § 4 sqa 98 ¢ ?

(A)  flx, y) =2y T, y = 0% et afmz # y & v 3 ©% feafes zm
g T ww

(B) IVP % fom u& afadm wmwm afes 4 2

(C) IVP & fom o sfeea & 38 2

(D) 9% H | HE T

=2y, 90 =0,(x,eRxR

Agqar

oA Y W 2 % WY T ual Ao ¥ Fgiees T3 Y, Yo, Y, Yy, Y
% 9 X = min (Yy, Yy, Yg, Yy Y), @ PX > ) HF TR 1 & 7

A) 3 (B) o2

(C) 5 @D) - ¢!

90§ 2x = 3(mod 20) T W H THEHW # T ?

(A) T faage FEeE (B) WHEW AE ¥
(C) THMH F 3= HEA (D) #aa 2 FIHE
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45.

Or

In the case of sampling with varying probabilities of selection and withou

replacement, an unbiased estimator ¢, for population mean ¥y is :

1 &y 1 &

tn=-— E-—'— tn_—,—.z.._’.

(A) niom, (B) N &Sm
1&n 1 ¢

b= i =T Y

© fa=g X @) tn=5 X%

. where notations have their standard meaning.

A flow field is given by 3=-xf+y]. The flow is :

(A) Laminar (B) Rotational

(C) TIrrotational (D) Uniform
Or

If A~ -Wp(n, %), then the distribution of the matrix G = HAH’ (where H is
any k& x p matrix of rank k(< p)) is :

(A) W, (n-k X (B) W,(n -k, HEH")
(C) W,(n, HEH') (D) W,(n, H'ZH)

For a system characterised by the Lagrangian :
—-1-(:1:2+.1"2')—l o (x* + ¥*) + axy
=3 2% Y+ cxy
what restriction should be imposed on o for the normal modes of
vibrations ?
(A) a>0 (B) <0
(C) a>1 D) a#1
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45.

T.B.C.

Faan

Wmmmﬁﬁﬁamﬁmmﬁmvﬁmw yy e
$ fou Py aveers ¢, F ¥ 2

_1sy 1%
ng'n (B) t"-Ng;n,

1w e
t=— | b, == 2,%®
© W=,y D) = R

el @4l ® o9 AeE A4 ¥

 aEE 89 g =-xi+y BN @ T ¥ wEm FW R 2
(A) Y= (B) ity
(C) sTvita (D) UHEAE

Hqqar

Wf’@A-W,,(n,E),ENﬂ'F;WG:HAH’(ﬂﬁk(s_p))ﬁ“ﬁm#kxpﬁﬁm
H %) = famo s & 7

(A) Wyn—k, ) (B) W,(n— k, HEH")

(C) Wi(n, HEH) © ¥ D) Wyn, H'EH)

EEUREE L=-;-(:'c2+j')—§wo(x + ¥*) + oy g famerga 7 & fag F9
1 wra wel $ fau o W o s e =iy ?

A a>0 (B) <0

€ n>1 D a=1
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Or

Wishart distribution is the multivariate generalization of :

(A)
(C)

t-distribution (B) F-distribution
normal distribution : (D) y*-distribution

47. Let X and Y be topological spaces. Then the following statement is
false :

(A)

(B)

(C)

D)

The product space X x Y is a Hausdorff space if and only if both X and
Y are Hausdorff
The product space X x Y is compact if and only if both X and Y are
compact
The product space X x Y is connected if and only if both X and Y are
connected
None of the above statements

Or

'(xl \

Let X =|X,[~N, (g2

with £=|1 3 0

Which one of the folldwing statements is true ?

(A)

(B)

(C)

(D)

X, and X, are independent
X *
and X, are independent

and X, are independent

4 0
has covariance matrix
2 0
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Haar
faend e, fraw dgat AR €
(A) ¢-Faem (B) F-faam
(©) =M fam (D) >-faarm
47, TF St X sk v wfefe wm § @ S S 3md ¥ 2
(A) TR T X x Y T wiEet e € o dae afk X 3y gF agete
¥
(B) FE M X x Y W ¥ A ofn #am Ak X o Y w ¥
() wEm R X x Y gdfm & af ol daw aft X sy A afm ®

(D) S99 8 { =i TE
argrar

fxlw

AL X =| X, |~ N, (1, 5)

\x3/
(4 1 0)

s=l1 3 o| % w4

o 0 2
frofafes § 3 S &99 9 & ?
(A) X, 3R X, @=aa &

fxl\
(B) i X, =T B
x,) 2
(X,
(C) 3R X, EAHA B
(X, )
fx‘\ 4 0
M | | = wewEeE s ( } (4
\X:U 2 0
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48.

49.

For a XYZ manufacturing firm, Rs. 80,000 per annum is the setup cost and
the raw material and labour costs for manufacturing 1 unit is Rs. 65. Further,
it is estimated that the relationship between number of units sold and selling
price is given by : :

D = 15000 - 60p,
where p is the selling price, 0 < p < 200. What is the unit selling price to
get maximum profit ?
(A) 1975 . (B) 1775
(C) 1575 (D) 127.5

Or

Let X, (=12, ......N) be N independent observations from N, (0, X) and

@ :
let ):{ = _11@. Z X * Then the M L. estimator of I is :
)
1 & _ =

@) 3 2Xe=DE X

o=l = =

) U - <
B S Y X, - X (X, - XY

[0 Bl

) ;
(D) g:—lzxu Xq

a=] =

Which of the following relations is false ?
(A) E=1+A B) E1=1-V
© E=0+W91 Mm El=1+V
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48. UF XYZ Fm werft 3 fom wamen @ geq 80,000 T W S € SN 1 v
& fmim & form =2 W@ oin woRd W Hed 65 T ¥ AR IEiam ¥ fh Al
T TR w1 dEm AR fawa wew $ e wee WA fen o ¥
D = 15000 - 60p, .
ﬁﬁpW‘Lﬂ%,ngs200lﬂquﬁ¢ﬁﬂm§ﬁﬁﬂ"{@W

m ?
(A) 1975 (B) 1775
(C) 157.5 (D) 1275

Hgan

N — —
(A) %,— > (X, = X) (X, - XY

=] =

N — -
(B) ——Nl_ 7 E(}fu - X) (X, - Xy

49, Trefefoan # S99 &Y 3@A ¢ 2
(A) E=1+A B) El=1-vV

=1
-
[

(C) E=(1+ V! (D) 14V
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50.

51

Or

In case of sampling from N (p,, 2), ¥ being unknown, the likelihoed ratio
test of H, :p = u, (specified) is a function of :

(A) Student’s ? (B) Chi-square

(C) Sample mean vector X only (D) Hotelling’s T2

Given the integral equation :

X
Ie"‘y(t)dt =e* +x+1¢,
0

then :
(A) y(t)=2-t is the solution (B) y(t)=t -2 is the solution
(C) wit)=t+ 2 is the solution (D) ()=t -1 is the solution

Or
A sequence of independent random variables {X,} is said to obey the strong

law of large numbers of :

— Var(x,) — Var(x,)
(A) 2 z_b e (B) z 2‘ 3
k=) k k=1 k
"’Var(x&) — Vvarix,)
(C) z k e (D) 2 A 2l - o
kol k1
If f is defined on [0, 1] by :
f(x)=2ax,—l—<x<—1—,a=1,2,3, ........ -
a+1 a

i
then If (x)dx equals ;'
0
.
(A) Y (B)

©) g2 (D)
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Haar

P

=7 yitem e wem 2 2

(A) famndt w1 ¢ (RE= whEW)  (B) wr-a

(€) Faw T A dw X ) W w1 T2
50. HHEHTH WHIEHRT

N, (1, =) @ T o fon 8, 1,y (PR 0

x
!e"‘y(t)dt =e* +x+1,
0

AR A
(A) yt)=2-t TIYA & (B) )=t -2 THHA
(C) yt)=t+2 FoHE & D) y(t)=t-1 T9UH ¥
argrar

Wmmm)mwwmmﬁmmm»mm
gmwm%aﬁ

Vr(x Vr(x
@ Yt B Xt

k=1 &=1

Var(x;) ' Var(x,)

(C) é kx. < (D) Z:‘———'f-

51. @R f@ [0, 1] W Freferfem gr siefm fFan sm @

) Bl
.ooa+l

1
m [fxdx frwdh awa & 2
0

n i TR

(A) > (B) Y
- . n
(C) 1;2 (D) 'é'
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52.

Or

A study reveals that the correlation coefficient between the test scores of the

engineering admission test and the percentage of marks of the qualifying

examination for admission test of a random sample of 1000 students from
Kerala is 0.98. On the basis of this analysis result which one of the following

decision is correct ?

(A)

(B)

(&)

(D)

Admission tests are essential for engineering admission

Based on the sample evidence the engineering entrance tests are not

essential
For the entrance test, qualifying examination performance does not have
any influence

Based on the sample evidence there is no linear relationship between
the admission test scores and the percentage of marks of the qualifying

examination

If ac = bcelmod m) and d = (m, ¢), then :

(&)

(€)

a= b(mod %‘-) (B) a=m(mod b)

b '
as m(mod Z} (D) a=d(mod m)

Or

A sequence of i.i.d. random variables {X,} obeys the strong law of large num

if and only if :
(A) E(Xk) < oo (B) E(Xk) = oo
(C) Var(X,) = = (D) None of these
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94t

@m%wa@fmmﬁlm&mﬁﬁi%wmmmvﬁﬁ
%mmqﬂm%m‘aﬁmmﬁwﬁﬁmvﬁmaﬁuﬁm
W%WWWO.QS%IWW$MWW@Hﬁ
¥ Frg folm w@ ¥ 7

(A) sffest ofaa # foau yau e sed ®
(B) mm%mmaﬁmﬁﬁmvﬂmmwﬁ%
(©) mvﬁma%fmmwmﬁwmwaﬁéumﬁ%

D) mm%mmmwﬁmmsﬁtmwm%mﬁﬁ
sfrwE @ dg S 1EE gEe T e

§2. 7R e =belmod m) 3 d = (m, ¢) T 3

(A) a= b(mod L;") (B) a=m(modb)

b
(C) aﬁm(mod ;) M) a=d(mod m)

' @
aFgar

iid Fgfes = {Xk}m@wmﬁW$mﬁmmmm

%Wﬁ@?m'ﬂﬁ:
(A) E(Xp < e (B) EX) ==
(C) Var(Xy) = = (D) wH A F A
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53.

Which of the following statements is false 7
(A) A compact subset of a metric space is bounded
(B) A compact subset of a metric space is bounded as well as closed
(C) A compact metric space is not sequentially compact
(D) A compact metric space is sequentially compact
Or

Let Xy, X5, cooeees . X,; be a sample from N(p, 1). To test Hy : p < 0 against

H; : p > 0, the test used is to reject Hy if )X, >c. Then this test

=1

s
(A) MP (B) Only UMP
(C) UMP unbiased (D) Nothing can be said

Let V be the vector space of all 2 x 2 matrices over the field R of real numbers,

then the dimension of V is :
(A) 2 : (B) 4
(C) 1 (D 3
A": Or
The column ,L, in an abridged life table represents :
(A) number of persons alive between ages x and x + n
(B) person-years lived by the Cohort during the age interval (x, x + n)
(C) number of deaths during the age interval (x, x + n)

(D) probability of dying in the age 'interval (x, x + n)
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53, Frefafaa § | @ w99 WA ¥ ?
(A) s TR B TH GO ST R € ¥
(B) ﬁﬁmmmmwmnﬁmmwﬁmt
(C) @mﬂﬁ;ﬁmaﬁ;ﬁaﬁmiwwﬁﬁmt
D) s W Afrs w@n s w9 H e g ¥

Haan

a8 7% Thuwm B ¥ ?

(A) MP (B) #Haw UMP

(C) UMP frousit (D) =@ T& Fa = FHA

- b4 meﬂﬁq,V,Wﬁmﬁin&aﬁmwzxzﬂﬁmmmm
gy @@V w FEN AR ? |

(A) 2 . (B) 4

c 1 (D) 3
Wﬁmwmﬂmngmmﬁhm%:

(A) xdax+nﬁﬁaﬁmmaﬁﬁawﬁaﬁaﬁm
(B) mma.x+n)$ﬂmmmvﬁﬁaﬁaﬁa«d
(C) &Tﬁmu,x+n)$ﬂtﬁﬁaﬁﬁ#@l

D) mmu,x+n)ﬁmﬁmﬁaﬁia&ﬁm
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55. Adjacency matrix of graph of ky is :

0 1 1 1 ; 1
1 0 1 1 1
8l ¢ g 4 (B) '
1 1 1 0 0
1 0 0 0 1
0 1 0 0 1

(C) D)
0 0 1 © 1
o 0 0 1) 0

Or

C is a fixed constant, define :

1, X, >C
Y, = 3 I MO
0, X;=C,

Then :

(&) LYy, is the UMVUE of g(F)

ny

® 13(-v) is the UMVUE of g(F)

R s

© L3y* is the UMVUE of g(F)
7=y

(D) No UMVUE of g(F) exists
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55. k@ W w1 wHm Hfeww wew ¥ 2

o A

0 1 1 1
1 0 -1 1

@ - IR 1 0 1 ()

(C) (D)

g«

oA Fifee P st Y waq faem wem #: oA ¥ el X, X,

® @ T T

-------

g(F) = Pp(X, > C) & amwer & fog, ol © o feo s/m §,

1, X;>C
Yl'= ‘ i=1»20
0, XisC,

F1 gty difse @4 .

@ 1Sy, gF) = UMVUE ¥

® ~$a-Y), &0 7 UMVUE &
{=1

© L3 ¥?, &F) ¥ UMVUE &

=l

(D) g(F) #1 F¥ UMVUE sfiea § T
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56.

57.

The characteristic curve of
2yu, + (2x+ y*)u, =0
passing through (0, 0) is :
(A) =2 +x-1) (B) y*=20"-x+1)
(C) y*=2" -2x-1) D) y*=2"+x+1)
Or

If k effects are confounded in a 2" factorial experiment to have 2% blocks

of size 2% units, the number of automatically confounded effects is :
@) 2% -k ®) K2 -k-1
€ 2*-k-1 (D) none of these
Green’s function for the boundary value problem y” =0, y(0) = (1) = 0 is given
by :
(A) Glx,t) =x(1 -2),0<x<t
Glx, ) =t(1 —x), t <x <1
(B) Glx, ) =t(1l —x),0<x <t
Glx, ) =x(1 -, t<x <1
©) Gix, ) =x%(1-1),0<x<t
Glx, h =x(1 —tH), t<x <1
D) Glx, ) =x(1-1%),0<x<t
Glx, ) =221 - 1), t <x <1
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56.

57.

(0, 0) ¥ T T AT 2yu:+(2x+y2)u’=0$1f3rama§‘m3?
(A) y*=2e*+x-1) (B) =2 -x+1)
Q) y*=2"-x-1 D) y* =20 +x2+1)

rgar

s onk g @ ok @ve TR & g o 2t FwIE e A k WE
w3 e ¥ @ soTEtee T W e w0
(A) 2F -k B) k2 -k -1
© 2¢-k-1 (D) T A FE T
ffa Fae W9 y” =0, (0)=y(1) =0 # fon 0 w1 wow #= e 2
(A) Glx, ty=x(1-1),0<x <t
Gix, ) =l -2, t<x <1
B) G, D =t1-%,0<x<t
Glx, ) =x(1 -t), t<x s}k
(C) G(x.t)=x2(1-t),0,<_x;_'t
G(x.t)=x(1—22),t<x,<_1

D) Glx, £) =xl —t), 0z x <t

Glix, ) =21 —t), t <x <1

TR.C. - 2815ET—III : o P.T.O.



Or

If interaction AB is confounded in a 2% factorial experiment, the entries of
two blocks in a replicate will be :
(A) Block 1 : b; ae, be, a

Block 2 : (1), ab, ¢, abe
(B) Block 1 : (1), ab, a, b

Block 2 : abe, ¢, be., ac
(C) Block 1 : (1), ab, ac, be

Block 2 : abe, a, b, ¢
(D) Block 1 : abe, be, ac, ¢

Block 2 : ab, a, b, (1)

58. Let G be a group of order 225, then which of the following is not
correct ?
(A) There exists exactly one 5-sylow subgroup of G
(B) Group given in (A) is normal in G
() There exists exactly three 3-sylow subgroups of G
(D) 3-sylow subgroup of G is abelian
Or

The purpose of safety stock is to :
¢A) adapt to uncertain demand
(B) adapt to uncertain lead time
(C) adapt to uncertain demand during lead time

(D) none of the above
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Jgar
% w22 wAm #§ 9t AB srenRd #ia €, UF Wagia 4, &1 @S N §E
#w dm 2
(A) Block 1 : b, ac, be, a
Block 2 : (1), ab, ¢, abe
(B) Block 1: (1), ab, a, b
Block 2 : abe, ¢, be, ac
(C) Block 1 : (1), ab, ac, be
Block 2 : abe, a, b, ¢
(D) Block 1 : abe, be, ac, ¢
Block 2 : ab, a, b, (1)
58. mmmnsmmmct,mmﬁﬁmmuﬁaﬁ
%2
(A) G =1 8 ®9 # & 5-sylow (faeh) swaqe sfee & wa 2
B) (A) # e wq2 G & W #
(©) G & Wé &7 7 @7 3:sylow (Fosh) Ivumg sifga & %
(D) G F1 3-sylow (foen) srafama &
ararar
T WUEH F OVESA = F 2 -
(A) wffraa |m & sgEme o
(B) fafraa omm 999 & sm@ o
(C) s w99 % anF st WM & e o
D) I § § =g T
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59. Let X and A denote, respectively, the sample mean vector and the Wishart
matrix obtained from a random sample X, (@=1,2 ... »N) drawn from
N, (#, £) | and let :
Y=NX-pyA(X-p.

(N - p)

Then .Y is distributed as :

(A) non-central x;(N poE (B) central x>

(C) non-central F, y_,(N 14' Z"'tl) (D) central Fp, N-p

Or

The bivariate random variable (x, y) has the joint density function :

xe Y forx>0,y>0

flx, y)=

0, elsewhere

The regression model of y on %, in this case is given by :
'

(A) Yoetimate = @ + bx

-1_ '

(B) Yestimate = 22

(C) mean of y for given x is equal to a + PBx

1
(D) mean of y for given x is equal to >

T.B.C. : 28156/ET—III 74



59. mmgmAm:,mmmmWﬁﬁmﬂﬁﬁem%

=it Np(?,z)ﬁaaaﬁamvmqa;mm X, (0=1,2c0ers N) § wra

Y =NEX - p ANX-w

(N - p)

Y &% faafw ¥ ¢
(A) T-FEE o (Np =) (B) %14 X

© RFFEF,\ ,Np' ='W @ FFAF, o,
argar
w fea aRfsd W (v, y) 1 WFH TA WA G

e Y x50,y>0% @Y

flx, y)=
0, I

= Brm f x Wy w1 YR uteE FY R s ¥ 2

1
(B) Yawraam:?
) A T2 @ fAUy WA o+ fix F AR
D) ﬁﬂx%%ﬁymwiﬁm
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60. If f is a multiplicative arithmetic function and g(n) = Zf(d), then :
d|n

(A) g(n) is multiplicative arithmetic function
(B) glmn)# glm)g(n) where m and n are two coprime integers
(C) g(n) is not multiplicative arithmetic function
(D) none of the above
Or

Consider a series system having ‘n’ components. Let the failure rate of each

component be constant, A, 1 =1, 2, ....... , n, then the system failure rate is given

A DA B) XAt

i=1 il

- }'l _“ 1
(C) e"gz (D) e.giM

61. Let PID, ED, UFD denote the set of all principal ideal domains, Euclidean
domains, unique factorization domains, respectively, then :
(A) PID < UFD < ED (B) PID < ED < UFD
(€¢) ED c PID < UFD (D) UFD < ED c PID
Or
Let X ~ b(n, p) and the loss function be Lip, d(x)) = [p — d(X)|%. Let n(p)=1
for 0 < p < 1 be the a priori pdf of p. Then the Bayes estimate of

pis :
X X
(B d*X)== B @*W="rg
X+1 X+1
" X) = #(X) =
() d*X n +1 @) 4*E n+2
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60.

61.

Afe fwk U FEAE FE T A gln) =Y fld), T
dln

(A) gln) TF T FENE Fed
(B) g(mn)= gim)gn) sl m IR n Q) Py quiw ¥
(C) gln) TH T FHEAOE o T o
(D) 3vdsa & § ¥R T
gar

‘0’ FEIa 9 T Mmmwmumt«ﬁﬁﬂfﬁmma&m
T fer A, i=12 0 7@ T &9 W WA fEwm oo ww R ?
(A) 2}& (B) }_;M

i”i 'i*i‘

(€ o (D) g
7 hfsT PID, ED, UFD #7: B+ wia amexl S, gfrfens =i, faesm
raEve 2iA W e wm E e
(A) PID c UFD c ED (B) PID c ED c UFD
(C) ED < PID < UFD (D) UFD < ED < PID

A
mﬁmx~b(n,p)@zwmup,d(x»ﬂp-d(xnz%tmﬁtm

0<p<1$ﬁ=mn(p):l,pm@t;éa?ﬁp.d.f.taapmmmw
am ?

X X
o d*(X)=—
@) d*X)== (B) K=—"
X+1 > |

#(X) = d*(X) =
(€ d*X)==——1 oy d¥X)="0
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62. A real quadratic form in three variables x4, xo, x5 i8 eqixivalent to diagonal
form —(x’ + x} + x;). Then, the quadratic form is :
(A) positive definite (B) negative definite
(C) semi-positive definite (D) semi-negative definite
Or
Consider a Markov chain with the following transition probabilistic

matrix :

1 2 3 4
5. g ;
2 =2 B o
1lg 3
211 0 o0 0
gl o 2 o
2 2
dlo. ¢ £ 2
! 2 2.

Choose the correct answer regarding the state of the Markov chain :
(A) State 1 and 3 recurrent,
State 2 and 4 t:ransient
(B) State 1 and 2 recurrent,
State 3 and 4 transient
(C) State 2 and 4 recurrent,
State 1 and 3 transient
(D) State 3 and 4 recurrent,

State 1 and 2 transient
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62.

W 2y, 2g, vy § TH ARt AW w9, BEOT T (b ap e ap) B
a7 e w9 AW o 7
(A) T gty (B) =omeHE FreEd
(C) wE-vws gffvaa (D) &E-FmeaE A
Haar
frefafaa dwwm Wwed SfEE A AEE el WOFE S,

1 2 3 4
3 3

2l1 o0 0o o0

i o L 0
2 2

11

4|0 > 2

@ 9 5 3

wrta Swen ® osEen & fawa § W@ s w T FGC
(A) @Rl 1 3R 3 3
FEEl 2 3R 4 FETHeH
(B) e 1 @R 2 e
FEE 3 3R 4 AETHEEE
(C) vz 2 3% 4 SEE
FERgT 1 SR 3 FETHIE
(D) arEd 3 3 4 #AEEl
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63. An example of stable equilibrium is :
(A) a ball on the ground
(B) a book lying flat on the table
(C) a pendulum in the rest position
(D) a glass of water lying on a table
Or
With usual notations, which one of the following statements is not correct

for k <p?

(A) sz »a T,? + n(Y_«z» . BY(U] A?«:, (Y(ﬂ =3 BY(U)

’

(B) Ap=h+ [u‘” - Bu‘“) o (u"“ - Bu‘”)

© Ti<T
(D) None of the above
64. Equation in which an unknown function appears under the integral sign is
called : ‘
(A) Linear differential equation
(B) Linear integral equation
(C) Partial differential equation
(D) Gauss integral equation
Or
R-charts measure changes in
(A) central tendency
(B) degree of variation
(C) number of defects per production lot
(D) natural variations
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63, iR wrEEEAl 1 SR FAW ¥ 7
(A) ¥R W TF TR
(B) s W HuR TS UF fwad
() <=h fefa 8§ wF AEH
(D) s W TS g F O fremE
Hoar
Wzﬁﬁfa}m,k<p$ﬁmﬁqﬁf@aﬁﬂaﬁw¢muﬁﬂ#%?

A Tﬁ R T: i n.[Y.\(z) . BY(") A;;, (Y(Zl = BY(I))

(B) A‘i 3 lf + (“(z) - BM‘”J Z}L (p(m = ﬂu‘“]

(C) Ti<T;
@) ey # F W T

64. @mmwmw,méﬂa%mmmtww
Feemal & ?

(A) @a Wi

(B) fafg=ar =1 =ife

() wia seve @Y I F FEA
(D) wwfaw fafierm
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65.

66.

67.

The equation u, = C*u,, is classified as :
(A) Elliptic (B) Hyperbolic
(C) Parabolic (D) None of these
Or
Non-sampling errors occur in :
(A) sample survey (B) complete enumeration
(C) both in (A) and (B) (D) systematic sampling

If z=x+iy, then the Jacobian of the transformation :

f(z)=2*
is given by :
(A)  2x* +2y° (B) 2x* - 2y*
(C)  4x° - 4y* (D) 4x* + 4y°
Or

A split block experiment is conducted with 5 levels of irrigation (I) and 4
levels of an insecticide (M) for foliar spray. The experiment contained 3

replications. The error degrees of freedom for the interaction effect is :
(A) 40 (B) 32

(C) 30 . ¥ (D) 24

In the control chart for attributes, C-chart is applicable to :

(A) Number of defects per unit

(B) Number of defects in a sample

(C) Number of defectives per unit

(D) Number of defectives in a sample
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65. THEH u, = Clu, 1 49 wiiFa f&m w1 wHA € ?

(A) e (B) wifeuaafas
(C) wEr (D) ¥ § =R T
JFgan
- Wi Afel R Al § 2
(A) T wdemr # (B) i ToE H
(C) (A) 3 (B) 1 H (D) Gerateqd A Wi H
66. A z=x+iy B T e A f(z) = 2 F F7 fem 5w § ?
(A) 2x* + 2y (B) 2x* - 2y*
(C) 4x* —4y° (D) 4x* + 4y*
Hgdar

m«mﬂaﬁmswﬁﬁﬁﬂmm4wﬁ%@m¢mu
v favE @ves wAm | wEn B wwE @ fay wmesw w1 g wife
%
(A) 40 | (B) 32
(©) 30 - D 24
67. gnﬁa?mﬁwwariﬁ,c.aéﬁ?ﬁfmmﬁtm?
(A) wfa s i w FE
® T e
() Wiy g gl w1 T

(D) wH A3 § e s FE
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69.

Or

If a sample of size 10 is taken from a population of size 100, then the efficiency
of SRSWOR with respect of SRSWR is :

11 1

(A) 10 (B) 11
10

(C) 11 (D) 1
If S and T are two ideals of a ring R, then :

S+T_ 8 §+T T
(A) S 8SAT (B) S SaT

S+T: S S+T= T
© T§5 T8AT D) g F8uT

Or

If X, ,, is the rth order statistic in a random sample of size n from a distribution
with c.d.f. F(x) which is continuous, then F(X ) is the rth order statistic in
a random sample of size n from the : |

(A) Uniform distribution over (-1, +1)

(B) Uniform distribution over (0, 1)

(C) Normal distribution

(D) Exponential distribution

Which of the following statements is false ?

(A) A totally bounded complete metric space is sequentially compact

(B) A totally bounded metric space is separable

(C) A sequentially compact metric space is totally bounded but not complete
(D) A sequentially compact metric space is totally bounded and complete
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69.

HAg4ar

7fz T 10 HE H T, 100 T F u e o o 9 § 99 SRSWOR
# faug § SRSWR #! 35a &0 ¢ ?

o ® -
10 11
10
11
afz S & T, 7% @@ R & A anfiw §, 99

(A)

(C) 11 (D)

< S S+T _ T
@ T§ "8aT (B) g “SAT
S+T__S S+T_ T
© 7§ 8T M 7§ “SuT
Hgan

’JT"E'X(,,.@F(x)c.d.f.ﬁﬂﬁﬁm'ﬁamniﬁ@mmﬁﬁrﬁﬂw
wf@ﬁa%,ﬁvﬁmx)m%mawqﬂ)ﬁwfaﬁmﬁ%mneamrqa?qas

Tefers 9 # ral sEN witewmE ¥ 2

(A) (=1, +1) & TR THaaH famo

(B) (0, 1) & T wFFaE faam

(C) =mr= faao

(D) =Rl fEam

frefafas § § FHE F97 30T ¥ ?

(A) @wwﬁqﬁﬁawﬂﬁ;ﬁm.mmﬁwm%

(B) wH Y w9 8§ uRfta TR gEEEia @

() wmmﬁwﬁﬁﬁmﬁmvﬁmm%mwwﬁm
(D) @mmﬁmmmm:v&mﬁnwm%
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Or
Suppose that a two state Markov chain is defined by a transition matrix T
and an initial state matrix S;. Which of the following is a true
statement ?
(A) The dimension of T is 3 x 3 and the dimension of S, is 3 x 1
(B) The dimension of T is 2 x 1 and the dimension of Sy is 2 x 2
(C) The dimension of T is 2 x 2 and the dimension of S, is 2 x 1
(D) The dimension of T is 2 x 2 and the dimension of Sy is 1 x 1
70. Which of the following groups is not solvable ?
(A) Ay o
(B) Group of order 49
(C) The group of upper triangular invertible n x n matrices
(D) Ag
Or
If f is a solution of normal equation :
X'Xp=X"Y
in the Gauss-Markov set up (Y, X, o’l), then consider the following
statements : | - : '
(1) In general P is not an unbiased estimator of ?
2 EY-Xp=0 ;
3 D(Y-Xp)=DY)+ DX
(4) Cov (Y -XB,XP=0
Of these stateme;\ts —
(A) Only (1) and (2) are correct  (B) Only (2) and (3) are correct
(C) Only (3) is correct (D) Only (1), (2) and (4) are correct
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erar
o wfifsm B T 2 gemel dwi gEE e @ A T SR uE s
< iz S, § wRonfem %) Frefefen § R} FR-w w w7
(A) T % " 8 x 3 & 3 Sy M 5™ 3 x 1 §
(B) T % #@M 2 x 1 & 3 Sy 51 &AM 2 x 2 %
€) T M9 2x2 %NS, & s 2x1F
D) T = 3MAW 2 x 2 & 3K Sy ® FAH 1 x 1%
70. Frefefas § 8 SFW 99 99ME 40 @ o8 7
(A) A,

(B) IGFA 49 F TG
©) T vl wEEE A oo A
™ Ag

FHUAl

oz i, To-mEE FEE (Y, XB, o’) § wma wHiEmm XX =XTY O
S S S '

(1) Wmﬁ'@,@ p o o smwes T &

@ BOY-XP)=0

3 DY - X = DY) + DIXB)

(4) Cov (Y -XB,XH=0

IEE FOA A 9 FE-EE W T 7
(A) Fad (1) 3 (2) (B) ael (2) M (3)
(C) wHas (3) (D) Faa (1), (2) =W (4)
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71.

72,

Which of the following is not a field ?

(A) el (B z
2Z ) 4Z
Z Z
5z D) 7z
Or
X5i=1,2, ... , n, are i.i.d. random variables with c.d.f. F(x) and p.d.f. fix).

(&) n[F@I™ . fx) (B) nll — F@™! . fx)

(© (1 - F@™! . fx) M) [Fe)* . fx)

Lagrangian is defined as :

(A) L =T =V, where T is kinetic energy and V is potential energy
(B) L =T+ V, where T is kinetic energy and V is potential energy
(C) L = TV, where T is kinetic energy and V is potential energy
(D) L = T/V, where T is kinetic energy and V is potential energy

Or
M, () = ¢"'% is the moment generating function of :

(A) Normal distribution (B) Chi-square distribution

(C) Binomial distribution (1)) Poisson distribution
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71, Fefefem 4 4 #9897 T ¥ 7

Ay B -2
2z (B) 4z

A 7
(C) 7 (D) 7z

Ha4ar

Xooi= 1,2, ey 1y 0. Flx) 3 p.d.f. flx) 367 i.i.d. ARG g1 @@ pdf
gt 7 & 7 5@ Z = minlX, Xg, coesy B [
(A} nlF@I"! . Ax) B) nll - FI*1 . fix)
© 1 -Fet . flx) M) [Fe™1 . fx)

79. wmifyER w1 #} uioafya fEm o ¥ 2
(A) L =TV, & T 7fes 3o ¥ aig v feafem sl #
B) L=T4+V, 5T nfast =51 & o v feufom =i @
©) L =TV, wd T i ot & ofv v feafew s @
M L =TV 9 T e s & 3w vV fafes o= ©

EDC

M, (1) = /8 Tormam sl S Herd ¥ 2
(A) Hmrg faam (B) =w-= Tawm
() fam Tamzor (D) = e
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73. A 2 » 2 matrix which commutes with every 2 x 2 matrix is of the form :

(A)

(C)

0 a a 0
(B)
la 0] 0 a]
(@ O] 0 al
D
0 b o b 0
Or

In a Markov chain, a state i1s said to be Ergodic if it is :

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

74. I X

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

Non-null periodic recurrent state
Non-null a periodic recurrent state
Non-null periodic transient state
Non-null a periodic transient state
= {a, b, ¢}, then which of the following is not a topology on X ?
t = {0, X, lal, (b]]
t = (0, X, {al, (), {a, b))
t = (¢, X, {al, le], la, ¢}
t = (¢, X, {a), 6], le}, {a, b, {a, cl, 1b, c})
Or

If r is the observed correlation coefficient in a sample of n pairs of observations

from a correlated bivariate normal population, then the statistic :

_1_1’ 14r
3 8| T 1

is approximately normal with variance :

(A)

(C)

1 1
n-3 (B) n-2

1
n-1

1
D) —
n
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73.

74.

qmzxzﬁ@m;aﬁmzxzmﬁmqmm%,ﬁwmﬁafm
® W T 7

0 al 8. .. 0]
(A) (B)
a 0| 0 a
(a0 0 a
(C) (D)
0 b (b 0]
HIdr

w Wl gEen #, Uh W W witew F@ W § AR Aw
(A) -y Fraaeies mEdl <9
(B) -3y uw wifes e g
(©) -y Fragefos sz
(D) TRy F Ffas g g
a2 X = la, b, ¢] 7@ Frefafes § | $F X W ©F AEls T8 8 7
(A) =10, X, {a}, ]}
B) 1= {0, X, lal, b}, la, b}
(© t=1{o, X la), le), la, cll
D) 1t =1{o, X (a), b}, le}, la, bl, {a, ¢}, (b, cl}
agar
A . U TR B WHE SEEEn @ TEET #oa 3 S T v 4 vt

. : 1 1+
Wmtaﬂmﬁaﬁu?%.(l_:)fmm%mmm
-

1 1
& ==z B) -3
1
© 73 D) —
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75. The initial value problem :

) =0, y(0)=0

is equivalent to the Volterra integral equation :

2 x
(A) yx)= 52- [t - ) dt (B) ¥x)= —x + j t(t — x)y(t) dt
0
(C) Y= =-‘li I (¢ - x)y(t) dt (D) ylx)= %x* +ft(t —x)y(t) dt
0 0
Or

What is the probability that the sample median based on a random sample
of size 3 drawn from a distribution with p.d.f. :

2%, 0<x<l
flx) =

0, otherwise
= 9
exceeds 5

24 26

(A) 3 (B) 32

29 27

(C) 3 (D) 32
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75.

¥(0)=0,y(0)=0

maﬁumm%mt?

Ay ¥x)= -3-4» I(t — x)y(t) dt B) ¥x)= % x +It(t - x)ylt) dt
0 0
3 -1 1 s .7
) ¥x)= 3 +It(t — x)y(t) dt (D) ¥xi= > +It(z - x)y(t) dt
0 0
Faan
2%, D<x<1
vt F ToE § F pdfl flx) = 1@ e Taa F et ST
0, =

S%Wﬂ@fmﬂﬁmmﬁamm%ﬂaﬂ‘m%?

24 26
(A) 32 (B) 39
29 27
(C) 59 (D) 3
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