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MATHEMATICAL SCIENCE
Paper III
Time Allowed : 2% Hours] [Maximum Marks : 150

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

answer. Each question carries two (2) marks. Attempt all questions.

1. If f and g are Riemann-Stieltjes integrable with respect to o over interval

la, b], then which one of the following statements does not hold ?
(A) fg is Riemann-Stieltjes integrable

(B) |f] is Riemann-Stieltjes integrable

(C)

b
j gda

b
< [lglda

(D) |fg| is not Riemann-Stieltjes integrable

Or
L6t Aqgyfgy cosswiesias be a sequence of events and let E = lim sup A,. If
iP(An) < o, then :
n=1
1
(A) P(E) = i (B) PE) =1
© P® = 3 D P@E) =0
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1. 4R f 3 g el i [a, b] W o ® WY (AH-e gEed wed g1 e
¥ { FE FYH T T R 7

(A) fg ToF-Ee™ gaHeE §

(B) |f] Tom-Eias gawaEd 2

(&)

b
Igda

b
< [lglda

D) |fg| ToA-Eias e &

Hgar
o o g S —— U T 1 A AN E = limsup A, | AR 2P(An)<oo,
a9 .
A) P = 7 B) PE) = 1
© PE = 3 D) PE) =0
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2. Let R(a) denote the set of Riemann-Stieltjes integrable function on la, b] w.r.t.
the function a. If f, g € R(a), then the Hélder's inequality :

b Vp Vg
s{jlflpda} {ﬂgr'da}

becomes Schwarz inequality if :

b
[ feda

A p=qg=1 (B) p

[

-

Q
[
V]

I
)

]
)

(C)p:oo,q:oo (D)p
Or

If u~N, (1, Z) and A =nS -~ W, (n,2Z) which is independent of u, then
Hotelling’s T? based on n degrees of freedom is defined as :

(A nus'y B) wA'u

(C) wS'u/n M) nwA'u

2, if (x, ) # (0, 0)
38 If flx,y)=4{%"+Yy .

0, if (x, ¥) = (0, 0)
then :

)
(A) g—i exists at every point of R? but gf does not

9
(B) B_Z’ gyi exists at every point of R but f is not continuous at (0, 0)

(C) f is continuous at (0, 0)

9
(D) f is continuous at (0, 0) but é, % do not exist at (0, 0)

T.B.C. : 09/17/ET—III 4



2. T A R(o) Rt 300 [a, b] W FoM o B Ay ToH-Eias GHEEAEE Herl
# Y=g §1 A £, g € R(o) &, 79 2 & T oS-I

b p rp 1/g
s{jlflﬂda} {Iugr’da}

W & IGHETT &9 S 4
(A) p=qg=1 B) p=1,q =2

b
j feda

(C) p=o,q=-0 D p=g=2
erar

e u~N, (32 a0 A=nS ~W,(n,2) It % ¢ ¥ waa §, @ n W@ H
Fife |, smunfa defem T2 sRwfom & 2

(A) nuStu (B) wAlu
(C) w'S'uln D) nu'Alu

o o RGO

0, g (x, y) = (0, 0)
A QI HA AT R ?

(A) gﬁ waﬁwﬁal{?%wﬁﬁaﬁim%may F T R

(B) fafaﬁimaﬁaanzﬁmﬁﬁgaﬁw%mf(o 0) T Faq &

¥
(€) ffag (0, 0) R ¥ad ¥

D) ffag (0, 0) W §a@ ¥ T/ %,%m(o,mmmﬁ% |
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Or

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

(A) 0 - ®) 1
1 1
(C) 73 (D) 3
4, If xyz = 8, then
_ bxyz
f(x’y’z)—x+2y+4z

has maximum value if :
(A) x=4,y=2,2=1
(B) =2,y =»4,2

(C) x=2,y=%,z=16

Il
[

(D) none of the above maximizes f
Or
If the joint distribution of X and Y is given as :

X

Then EX|Y = 1) is :

(A) (B)

ol o

(®) D) 2

wlon ol

T.B.C. : 09/17/ET—III 6
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et Teol & e #, el SFSF ¥od s o fee <ar €, wifssar &/
%2

0 (B) 1
1

4

1
() (D) 3

4. TR xyz=8Fm 3 & f5u 5 (x, 5, 2) & foq H flx, 5, 2) = o

x+2y+4z
#1 sfywan "9 faam?
(A) x=4,y=2,2=1
B) x=2,y=4,2=1

(C) x=2,y=i—,z=16

(D) =@x § § foredt fag W £ &1 stftean =@ 78 2
areran
Ffe X 991 Y &1 9gF wed = g mn

X

7™ EX|Y=1 & 973 #1 8 ?

(A)

ol bo

(B)

© D) 2

Wl ol
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5. Which one of the following improper integral diverges ?

1 2
log x dx
(A) _(‘;J;dx (B) I(x_l)ndx
1
: "2 . 2 alx
(C) f s‘:pxdx if p <2 (D) -([logxdx
0
Or
*‘}1"1 Ay
If A= |~ W,(n, ), where
Agy Ay
fl}:: 212
T=|" ;
Zo1 Zgp

then the distribution of A, = A, — AL,A7lA, is
(A) W, (n—k 2, ,)

(B) W,(n, Z,,)

(C) W,(n—-p+k Z,)

D Wy(n—-p+k, Z;,)

where Z;;5 = Z); — Z),25:%,,

6. A vector field X is solenoidal if :
(A) curl A=0 (B) divA=0
(C) grad A =0 (D) curl(curl(curl A)) = 0

T.B.C. : 09/17/ET—III 8



e § ¥ W T 9T J9ERt ¥ 2

2

log x dx
dx dx
(A) { i (B) { T
N2 ' 2 Jx
sin x d
(©) { —de T <2 D) llogx
Hgar
*2*11 Ay
afr A=| * ~W,(n, %), &t
Ay Ay
flg Zig
z=|" i
o1 Zgp
T Ay, = Ay - ApApAy, F A g
(A) Wp_k(n o k, 211.2)
B) W, (n, Z;,,)
(C) W,n—-p+k Zy,)
D) W, (n-p+k Z,)
e Ty =2y - Z 900701
ofew & A wRAfasE § afz .
(A) curlA=0 (B) divA=0
(C) grad A=0 (D) curl(curl(curl A)) = 0
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Or

The probability of living of a person in the age group x to x + n, in the context
of an arbidged life table, can be obtained by the formula :

(A) lx /lxm (B) lx+n / lx

(© (lx - lx+n,) / lx ) (lx = Iz+n) /lx+n

oo (r) .
7. If Zv—n%2—)l< o, then the function fiz) is :

n=0

(A) continuous on 4 (B) differentiable on 4

(C) analytic in |z]| < 2 (D) analytic in |z - 2| < 1
Or |

If A ~ Wp(n, Z), then the distribution of the matrix G = PAP’, where P is
k x p matrix of rank & (< p), is :

(A) Wy, p’ = p) (B) W,(n -k, p’ £ p)

(C) Win —p, %) (D) Win, p £ p)

8. There is an analytic function f: D — D, where D = {z : |z| <1} with f (%) = %

and f’(%) =0, when a equals to :

(A) (B)

Wl o

L
4

(©) D) 1

| o

T.B.C. : 09/17/ET—III 10



Hgar

xVx+naA Fg T, A D W F wiws, 9w Haw afas & g

F fre § 4 AR gF ¥ W A 2
A L/, B) 1,.,/1

x+n x

)/l

x+=n x+n

© -1/, D (-1

: o (n)
7. AR Zl—f#<m,ﬂﬁWﬂ2):
n=0 '

(A) ¢ W Tad & (B) ¢ W EFHeHg ¥
©) |z| <2 ¥ favast & M) |z-2| <1 ¥ favernt &
arerar

AR A ~ Wyn, 3), 7 I8 G = PAP’ 1 59, Sl P T I k (< p) &0
TF k x p F IE T, BM ¢

(A) Wp(n, p’  p) (B) Wy - k', p'Zp)
(C) Win - p, %) (D) Wi, p T p)
8 ®WHED=F:|z]<l), @ Efawed s F:DoDWWwRE R

f(%):% aon f’(%)za &l o HAA ¥ :

(A)

Wl

(B)

N | -

(©) D 1
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Or

Use of auxiliary character X’ in the ratio method leads to efficient estimation

of population mean when :

Cy 1 o wOF L
@) PE>3 B PE-<3
C 1 C 1
o, B M
(C) Pcy>2 (D) pcy<2

9. The function f: ¢ — R defined by filz) = Re z is :
(A) differentiate but not analytic
(B) open mapping
(C) closed mapping
(D) both open and closed mapping
Or

A population is divided into clusters audit 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

T.B.C. : 09/17/ET—III . 12



Hgar

mﬁfaﬁmm‘xmm,mﬁzm%wmﬁmm

tﬁlﬁ'ﬁ?:
Cy _ 1 Cy .1
(A) 06;>§ (B) PEX'<§
Cx 1 : Cxy .1
(C) PE;'>§ (D) p-C-:<-2—

9. Wed f: ¢ — R f& f= yer fonfie @
flz) = Re 2
(A) aamw%aﬁaﬁa@rﬁaﬁ%
(B) @en wiafeso
(C) == wfafe=o %
(D) @en d= w= wiatasm A @ ¥
Hgar

e wafe w wgE § fawfea 3 W FE T s § fE o d w s O
o ¥ 7@ fr= § @ S T ste fafy #®owdim § wEn 2

(A) T aRfes T StE (B) wiga agfess T S

(C) TYE T S+ (D) =Hafegq TN S
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1+a/;2

| 2
10. The mapping f(2) =1+ —|log transorm the circle |z| = 1 on the
T 1-+2

curve w = u + v where :
A u?2 =2 +1 (B) u2=2p~1
©€) v®=2u-1 D) v?=2u +1

Or

Let X, =(ax=1,2,:... , N) be N independent observations from N, 1y, 2), 1y

1

being known, and let X = =

a=1

of T is :

N - —
(A) % Z(Xa - X) (}.{a = X)’
=1

11. The quadratic form ¢ = 2xy + 2yz + 2xz is :
(A) positive definite (B) positive semi-definite

(C) negative definite (D) indefinite

" T.B.C. : 09/17/ET—III 14
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10. Wf@hu%[logi:g]z@ﬁ|z|=1aﬁaﬁw=u+ivﬁmﬁa
H §, T
A) \u? =20 + 1 B) u?=2v-1
©) v2=2u-1 | M) vZ=2u+1

HYgar

T X, = (@=1,2, . N), Ny(p, D), § N A AR & SR Wy @
N

% qa = )j(:%I-Z)ga ¥ w9 © # fad dwifaq STRe ¥
=1

N - e
@ =2 D&, %Y

a=1

©) N D, (K — o) Ko — o)

e

N
(D) N-1 zo..{a - E’O) (Xa oy E’O)'

=1

11. feuonda ot ¢ = 20y + 2yz + 2x2 @
(A) faftea wmass ® (B) oifafyed v §

() fafvsa =omeas @ (D) Affy=a &

T.B.C. : 09/17/ET—III 15 . P.T.0O,



Or

Eot X =0 Xoyonsnasinss » X,), u=E(X) and 2=V(X). Let X, 4 and X be

partitioned as :

(1) (1) X
X M 1 Zi
: kxh
}..{ = ’ I-__‘ = - y & =
X(Z) .
= K 2:21 222

For what choice of the matrix M, the components of the vector X 4 MX®

are uncorrelated with the components of the vector X 9
@A) 3,35 (B) z,x]
© -z, @ -x,25
12. Which one of the following is not true ?
(A) The eigen values of a symmetric kernel are real

(B) The sequence of eigen functions of a symmetric kernel can not be made

orthonormal
(C) For symmetric kernel, all its iterated kernels are symmetric

(D) If the kernel k(x, ¢) is symmetric and not identically zero then it has

at leat one eigen value

T.B.C. : 09/17/ET—III 16



AT

A X =y Xy sersiaass ,X,), p=EX) ¥ Z=V(X) ¥ 7 X, ¥ qqE

[szl} [E’%Zl} [ilkl 212]
)...( = N y =
@ | ~ (2) T
= K gy Zgp

ma{zMa%mw%m,m XD 4+ MX? % ueF, WRew X@ & W

§ gefud T ¢ ?
T BY %34
{3 P D) -5k

19, e # ¥ I wYA W W ¥ ?

(&) fot T e F ome wead ot A ¥

B) e T TG & o Herl w1 o Sy T S S wew
©) Frdt wufim wa ® woft st W st WA €W

(D) ,wﬁaﬁak(x,t)wﬁa%a?ﬂaéﬂvﬁﬂﬁ%?ﬁwaﬁmﬁm@m
e il
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13.

T.B.C. :

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

replacement, an unbiased estimator ¢, for population mean Y’N is :

_d¢ _lxs ¥
A) =5 2P, B 4 =5 2Np
_lex _1gyn
(C) t”_ngp,- (D) tn—ng N

The orthonormal vectors obtained from (1, 1, 1), (0, 1, 1) and (0, 0, 1) using

Gram-Schmidt orthogonalization process are :

-2 11
(A) (111)(3 3,3)

-2 -11
Ry 1.1k ( 3 §J
( 1

If X~N,(0,%) and if X and Z are partitioned as :

4] p 2D
‘ kal kxlkl 12
X= @ | = i
X
= p~kx1 221 222

then the conditional distribution of X' given X@ = x@ is :
(A) N/e(l}m e C H-(z))s 2y = Z19Z52 Zg1)

(B) N p—k(z21 I%x(l) 2oy = 2212;}212)

(©) Ny(ZpZ50x®, 2y ~ 21p%5%5:)

(D) None of the above

09/17/ET—III 18



agar
wF fafay wifasar 9t T3 1 wfUe ® Wy =g w6 ogw d, gufe me v
& fou frouy ses =1 % 2

-.1 n _.l n ¥
& &= 2.5:P, B) =7 AN

le% _lsun
(C) tn_ng;pi (D) t"—nZ;N

13. =fewi (1, 1, 1), (0, 1, 1) =1 (0, O, 1)mmﬁqzéaaﬁvmmm?f%m
ﬁqﬁ%aﬁ?@mﬁvﬁﬂmmﬁﬁﬁ?

-2 11

(A) (111)(3 33J

-11

(B) (111)( g3

2 1

111 B =S P L ok )

@ 5 )(JE 6 6]
D (LL_L)(;?'LL) OLL)
() ‘/5"‘/5"/-3-’ 6, 6) 67 a2) 5

Rk X ~N,0,%) aw 3k X q@ z ® fa wor § fawfaa fen s @ -

a T
x_{ kal ] Z_ kxlkl 12

qa@ XV F qfaE §@2d, Fafh X = @ ¥ .
(A) N;.(Em + 2,355 (2% - E(z))» INER TS H DI
(B) N, (&% }x(l ’ 2322 = 22121-}212)

(C) Nk(zlzzzéx(z): 211 z12z 2221)

(D) 9aa § ¥ =R &
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14.° Let T : R2 — R2 be the linear transformation that rotates each vector in
the xy-plane through an angle 0. Then :

(A) rank (T)-= 0, nullity (T) = 2 (B) rank (T) = 2, nullity (T) = 0

(C) rank (T) = 1, nullity (T) =1 (D) rank (T) = 2, nullity (T) = 2
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

15. The number of Sylow 3-subgroups of the alternating group Ay is :

A) 1 (B) 2

(C) 3 (D) 4
Or

Indices of fertility cannot be used as a measure of population growth as

they :

(A) underestimate the population

(B) overestimate the population

(C) are defined for‘ male population only

(D) are defined for female population only

T.B.C. : 09/17/ET—III 20



14 uf T :R2 — R2 TF @9 TO@T § S W Y A a9 F 0 o { vl
m%,zﬁ:

(A) T &1 =ife = 0, T &I IFaa = 2
B) T = =fe =2, T & 3Faa = 0
(C) T &t sife = 1, T & JFa@ = 1
(D) T &t ®ife = 2, T I FFaal = 2
argrar
TF AT EEE, WURY W | R w5 ¥ IR
(A) Y @ X WaA ¥
(B) Y @ X TF WHK F {W@E &Y @A €
(©) Y@ X # vaers gy ©
M) Y aw X § Honers wa s g

15. TH® T A, & feay fael 3399y & ?

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

sqear
Wﬁwﬁﬁmq@aﬁmﬁmﬁmﬁmmmaﬁﬁﬁ
q

(A) EEEA H FH HA B
(B) TEE H RI AHd ¥
() Som TEv e & fog gftafm 2R ¥
(D) Fed ot wwen & fau fafm @ €

T.B.C. : 09/17/ET—III 21 P.T.O.



16. The splitting field of x2 — 2 over the field of rational numbers Q is :
(A) R (B) C
© QW2 |, D RG2)
Or
The L, column of life table represents :
(A) Number of persons alive at age x
(B) Number of deaths in the age interval (x, x + 1)
(C) Person-years lived by the cohort between x and (x + 1) years
(D) complete expectation of life at age x

17. Which one of the following may be false for a compact subset F of a metric

space X ?
(A) F is sequentially compact (B) F is a complete

(C) F is open in X (D) F is closed in X
Or

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

of maortality p, is :

1 1
(A) m, = E(Mx + ux+1) (B) m, = §u'x+l
1 1
(©) mx"“’x+'§ (D) mx_ux—é'

TB.C. : 09/17/ET—III 922



16. x2 -2 99 Q & W fawes &5 == @M ?
(A) R B) C

©) QW2 D) RH2)

Haar
Sfte aifee & L, w09 wefefa & ¥
(A) z g T g =feEd w g
(B) (x, x + 1) Sg-3=e § [a =Afwdl 1 qeAl
(C) el BN x A91 (x + 1) a8 & <9 WA I WHA-AS (Person-years)
D) x g | S & IO Feaw™m
17. Tt O wafe X & frdlt ded Stegewd F & fag fe 8 @ S S99 o

® gHEa T 7
(A) F ghuviEg €ed €
(B) F & yf &
(C) F §ufie X &1 TF gl ST ¥
(D) F wafie X &1 TF a8 Sqoq=d €
AT
S aifee § B 9 W m, 99 B HF A g, § e o

1 1

(A) m, = E(ux + p’x-t-l) (B) m, = §ux+l
1 1
(©) mx_l‘lx+'2- (D) mz-p,x—-z—

T.B.C. : 09/17/ET—III 23 PTG,



1 2 1 2 3 6 7 8
18. LetEq = [0, 1], Ey = [O§J U{ﬁ’ IJ’ Ef["’ '9‘H§’ 5}‘}’{5’5}”[5,1]

and so on. The set E, is obtained by removing open middle one-thirds from

each of the intervals in E,_1. Then the Lebesgue measure of En 1873

JPLY 2

(A) m(En>—(§) (B) m(E,)=3
2 n

(&) m(E,,>=(§) (D) m(E,)=0

Or

If X is a random variable and % is a real number > 0, then the inequaltiy

given by :
E|X[
P "S> ki<
a1 » )< 212
is called :
(A) Holder’s inequality (B) Chebyshev’s inequality
(€) Markov inequality (D) Minkowski’s inequality

19. The function f: [0, 1] — R defined by
flx) =x
18
(A) Lipschitz but not absolutely continuous
(B) Both Lipschitz and absolutely continuous
(C) Neither Lipschitz nor absolutely continuous

(D) Absolutely continuous but not Lipschitz

T.B.C. : 09/17/ET—III 24



1 2 i| 2 3
18. HIF a}fﬁ‘! EO — [O, 1], El = [0, _3-:| U[gy 1]1 E2 = [O’ 5] U['g-’ _9°]U,

[g,%}U[g—,l],mﬁ:lWEn,w E, 1 % @4 st<uel d | 56 1 gel
e ferd wm farrast v ffan 1 @1 ¥ 1 9g=ad B, S e A/ B

_(1Y 2
A) mE,) = [3) B) mEB,)=3
2 n
(C) m(E,)= (—3-) D) mE,)=0
AT

#fz X mw aRfed = ¢ 9 k UH gidfod 9 v ¥ 99l ¥, 9@ =
gAfee

P{|x|’>k’}~_<E|—;-f—l—
N HEART T |
(A B FrEEtAd (B) =dr@ geEafcel
(C) TfE gl (D) faeran syaafad

19. W f£: [0, 1] » RS f(x)=Jx @ wRufem &, = 4 4 68 dg= @
€ ?

(A) femfys =g w8 Fad T
(B) feaufyrst qen T8 Wad A
() = femfers o 3 & 99 Waa
(D) WH §ad Ui femfors =&
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Or

What is the limiting distribution function of the following sequence of dis-

tribution functions ?

0, forx<-n
x+n
F,(x)={~5—, for-n<x<n
2n
i 3 forx>n

(A) Distribution function of a random variable degenerate at 0
(B) Distribution function ;)f a random variable degenerate at 1
(C) Distribution function of a U(0, 1) random variable

(D) The limiting distribution function dos not exist

20. Let X be a complete metric space and F, be a sequence of non-emtpy closed

sets with F; >'Fg > ......... and diam F, — 0. Then the countable intersection

(A) may be empty
(B) may be the whole space X
(C) must be a singleton set

(D) must be countably infinite
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Hadar

frfafa w29 werl @ SHH & Hifgd S wer ¥ ?

Oa xS—n@fﬁQ
Fn(x)=<x;nn, .—n<x<n%ﬁﬂ'll
1, x>na fau

(A) TRRSH T F S wer A W INeE ¥
(B) wgfes® = I e Hed 1 W ENE ¥
(C) U0, 1) dgfes® =X 1 927 el
(D) Wi &2 o sfaa § T8 €
20. WWX@W@EW%H%EMWWWWW
g (S I N — aﬂthn->0|@ﬁuﬁWQFu:
(A) f & wFa @
(B) T wufe X & IUR & Wkl €
(C) wHa F==d & W
(D) TG e B
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Or
In a life table, the central mortality rate m, in terms of q, 1s given by :
(A) m,=2q¢./2+gq,) B) m,=q/(2+q,)
(€C) m, =2q¢,/(2-¢q,) D) m, =q/(2-q,)
21. Let f: [0, 1] = R be given by :
{1, if x is irrational
fx) =
0, if x is rational
then :
(A) f is neither Lebesgue nor Riemann integrable
(B) Riemann integral of f is 0 but Labesgue integral of fis 1
(C) Both Riemann and Lebesgue integrals of f are 1
(D) £ is not Riemann integrable and Lebesgue integral of fis 1
Or

Two distributions with probability density functions f1lx) and fy(x) to be
identical is that their characteristic functions 0,(#) and ¢,(t) are identical is

a condition of the type :

(A) Necessary and sufficient
(B) Necessary but not sufficient
(C) Not necessary but sufficient

(D) Neither necessary nor sufficient
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HAY4ar
e wifee 8, ¢, 3 T H, 5 7Y W m,, Frefaten d ¥R
(A) m,=2q/(2+¢q,) B) m,=q/2+q,)
(C) m,=2q,/(2-4q,) M m,=q/(2-q,)

91, =F f: [0, 1] » R 39 v&R wfenfa ¥ :

1, afe x g %
flx)=
0, g x A

™

(A) £ @ GuF FAEHEHE & A A

(B) f @ U WEEER 0 ¥ TGg A9 FEERE 1€

©) f= T9F o @3 S e W A 1 ¥

(D) fOHH TAEra T ¥ A £ o wEeed 1 ¥
| Ferar

fl(x),fz(x)mﬁmmmﬁaﬁﬁéﬁ%m@%%fm,mﬁwn
T o) F THEAH A F T B H A A E 2

(A) oTEYEE® a1 TI
(B) STEYd® qN AT
(C) 3FEYdS a9l 39Ar

(D) oTFTEYTE qdl gATE

T.B.C. : 09/17/ET—III 29 P.T.O.



22.

23.

Let f: [0, 1] - R be continuous and

1 Q
ff(x)x" di=0 fora =058 v
0

then :

(A) flx) # 0 for some x € [0, 1] |

(B) Ax) # 0 for all x € [0, 1]

1 :
(C) If (x) p(x) dx # 0 for any polynomial
0

1
D) [F@dx=0
0
o

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

if :
(A) Var(X;) < (B) Var(X,) =
(C) EXp) < e (D) None of these

Let the number of distinct cycles of length r in the symmetric group S, be

DC(n, r). Then which one of the following is false ?
(A) DC@, 2) =3 (B) DC(4, 2) =6

(C) DC(4, 3) =9 (D) DC(5, 3) =20
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99. WH ST £: [0, 1] —» R ¥ ¢ 3R
1
[fax dx=0,n=0,1,2 .
0

i yIIRm A T ?
(A) Tt x e [0, 1] ® fo@ flx) = 0 B
M) T x e [0, 1] ® o Ax) # O M

1
(€) foedt ot 7R px) F W [f(0)px)#0 BW
0

1
@ [fHxdx=0
0

T4an

iid. wfes =i (X,) @ oged, Afus demed & ' R e s

% afk :
(A) Var(X;) < e (B) Var(X,) =
(C) E(Xp) < e D) T § w8 T

93. =M e fF DO, r) Tt wofa §YE S, & yus r i 1 He frefrd
¥ fa HQ wEE w@ O T 7

(A) DC(@3, 2) = 3 (B) DC(4, 2) =6

(C) DC(4, 3) =9 D) DC(5, 3) = 20

T.B.C. : 09/17T/ET—III 31 P.T.0,



24.

25.

Or

Let {X,} be a sequence of random variables. {X,,} converges almost surely to

a random variable X is and only if :

A) P{lim x} -0 (B) P{lim % x} -1

n—ce -0

©) P{yﬂxn=x}=1 D) P{lian¢X}=a,O<a<1

n-—oco

Which one of the following polynomials is irreducible over the field Z;; of

integers modulo 11 ?

(A)x2—2x-—2 B) 22 +x + 4

C) x> +x+5 | D) x%2 -9
Or

When information en 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

For a prime number p, GF(p") denotes the Galois field of order p™. The Galois
group Gal(GF(p")/GF(p)) is isomorphic to :

A) z, B) Z,
©) Z, ® Z..

P p
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24.

25.

HI4ar

T (X} TF aRfes 0w eEEa B (X,), @ fifie w1 9w agfes
= X | AfyafE da ® afy o Faa 3k .

@ PllmX, = X}=0 ® PllimX, = X} =1

n—yee n—yeo

©) P{lim X, =x}=1 D) P{lim X, #X}=a,0<a<1

n—yoe n-ye y

frg § F B SER 11 ® W0y iRl & 8 Z); $ TR FOYHROE § 2
(A) 2% - 2x — 2 B) x2+x+4
(€ 2+2x+5 (D) xé—9

g

& TEEE T R T gEA Suesy TE ¥ oI e fR off see ense fafu d
IENT T TR 99 BH WAM A AW € :

(A) T-TU T =

(B) TI-3@e THA Si™

(C) =0 qUl CI-FEE T SArd I

(D) & Q-0 AR T & q-svwn T S

fdt siwrsg e p & fau GFQN), pt Egdl aen e &% R s 7
TAE W8 Gal(GF(pM/GF(p)) fra # | frmeh warpfash gm ?

@ z, (B) Z

Cc) Z, D Z,.,

P P

n
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26,

27.

Or

The joint probability density function of X and Y is given by :
8xy, O<x<y<l,
flx, )=

0, elsewhere.

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

2x* 2y
(A) > (B) 1- 2

_2_y_ 2x
© 3 ©) 1.7

The group of symmetries of a non-square rectangle is isomorphic to :

(A) Z, (B) Z, ® Z,
C Z, ® Z, D) Zy ® Zy ® Zy
Or
A sequence of i.i.d. random variables {X,} is said to follow weak law of large
numbers if :
(A) EXp) < oo (B) EXj) = o
(C) Var(X,) = o (D) None of these

Which one of the following groups is not solvable ?
(A) The symmetric group Sg

(B) The dihedral group Dg

(C) Any group of order 5"

(D) The symmetric group S,
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HAgdar

X 99 Y F1 §gF Wigwd 99 wed frefated ¥

8xy, 0<x<y<l,

fx, y)=
0, 3

Y &1 <unfas wifasd o9 wed (Fefeh X = x) #: 8 ?

2x° 2y
(A) =3 B) 7.2

2y 2x
(C) . (D) 1-5°

26. U oMFd, S a1 7 &, % guiufdl @ wge = A ¥ fewe wwwliw € ?
A) Z, (B) Z, ® Z,
©) Z,® Z, D) Z, ® Z, ® Z,
g
iid. T =1 (X)) #1 oFA, sfuw demsl & FAER fom w1 S H
T i
(A) EXp) < (B) E(X)) = =
(C) Var(X;) = o @) T ¥ T TH
27. fm # ¥ = m 9qg vwdg & ¥ ?
(A) wHfHd T8 Sy
(B) feoa @ Dy
(C) 5" sadl A ®E o W
(D) HHfHT 99 S,
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Or

Consider a sample of n pairs of observations from bivariate normal population

and sample correlation coefficient 7.

r

y

Then under H,, : Population correlation coefficeint is zero, t = n-2

follows :

(A) t-distribution with (n — 2) d.f.
(B) t-distribution with (n — 1) d.f.
(C) t-distribution with (n — 3) d.f.
(D) t-distribution with n d.f.

28.  Number of non-isomorphic group of order 6 is :
(A) 2 (B) 3
(C) 4 D) 6

Or
In 32 factorial experiment there are :
(A) two factors, each at three levels
(B) three factors, each at two levels
(C) both (A) and (B) are true
(D) none of the above

29, Let X, Y be normed linear spaces and B(X, Y) is the space of all
bounded linear transformations from X to Y. Then B(X, Y) is a Banach
space if :

(A) X is a Banach space
(B) Y is a Banach space
(C) Both X and Y are metric spaces
(D) X is a Hilbert space
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AY4Ar

fg= 9= gafte 991 999 F=i-4d U r 9, n FAGAEA B oSSl B TE A
M

@ Hy % o=nia : wafe grefyd s 3 ¥ t=——"r . fn-2

1/1 .

&1 T FIA T
(A) t-5=29 (n — 2) d.f. & WY
(B) t-&F (n — 1) df. & 9Y
(C) t-&A (n — 3) df. & W™
D) t¥F n df & FY

28. 6 ETEl 9 R ®t Wem S onew # wuhfaw A @, fee a2
(A) 2 (B) 3

(C) 4 D) 6
HAAAT

BZWW'&:
(A) & @vs, 7 ¥ yg% R T W ¥, ¥
(B) @ @ve, i 4 v @ W W §, ¥
(C) =i (A) 991 (B) ¥ §
(D) sHfFa # ¥ +E T
29. TR &ifau fF X AR Y < getea W gafeal € a9 BX, Y) gufie X § gafe
Y 7% & uft ufeg (e w9l s gafe 1 BX, Y) 9 9| enft
afg
(A) X TF 9FF gHfe @
(B) Y & sH& wafe @
(C) X 3R Y 3Fi gle gafeedal @
(D) X w feoad wafie @
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30.

Or
In order to use Box-Jenkins model, time series should be :
(A) Only non-stationary
(B) Either stationary or stationary after one or more differencings
(C) Only globally non-stationary
(D) None of the above

Let <T,> be a sequence of bounded linear operators from a Banach space

X into a normed space Y. Consider :
A : <||T,x||> is bounded for every x € X
B:|T,x|| < C where C is a constant
C: <«lT,|l <d where d is a constant

Which one of the following implications is called the uniform boundedness

theorem ?
(A) A= B (B) B= A
© B=C D A=C
Or
Let X, g iswsaavuins , X,, be n i.i.d. variables each with cumulative distribution

function F(x) and p.d.f. fix), then p.d.f. of smallest order statistic is :
(A) n(F)? (B) n(1 - Fx))" . flx)

(C©) nd - Fa)! | fx) M) n - Fe) 1 . fix)
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30.

Jgar
FF-SAERE A & ¥EN H, 999 g@en el =ifey
(A) Faa AF-RIEd
(B) o1 & RI¥EU U TH IR I TR & dE WAL
(C) Had Ta@e -
(D) 3w § § #E 7

A 5 <T,> T iies @ g=emhl &1 J3%9 ¢ S fdt s weafe X 8
fordt AFsea gafte Y #§ uftanfom €1 %99 A, B @91 C 39 YR ¥

A:<T,x|ll>93%F x ¢ X & fag ofag ®

B:|Txll<Cel C & feein ®

C:<lITxl <d 5@ d T feos ¥
ﬁwﬁ@ﬁwmmmm%mﬁmm%?

(A) A= B (B) B= A
() B=C D) A=C
HAGAT
Al Xy, Xy eseiousis , X, To4 4l 924 W F(x) 991 p.d.f. fix) & 9 7, iid.

¥, 99 B ¥ B FH iwe & AU pdf B
(A) nFE)" B) n(l - FO . fix)

(C) n(l - Fa)**! . fix) M) na - Fa)*1 . fx)
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31. Let X = 1[0, 1] and D be the space of functions x € X which have a continuous
derivative. The mapping T : D — X defined by T(x(t)) = x'(¢) is :

(A) bounded and closed
(B) bounded but not closed
(C) not bounded but closed
(D) neither bounded nor closed
Or
A mixed effects model is a statistical model that uses :
(A) only random effects
(B) only fixed effects
(C) both fixed and random effects
(D) neither fixed effects nor random effects

32. 'V be a normed linear complex vector space. If u is the real part of the complex

linear functional f on y, then :
A A < lul B) WAl = Il ul
) 1Al > Izl . D) WA # |l ull
Or
In a connected design, all the elementary contrasts are ................
(A) not estimable (B) estimable

(C) orthogonal (D) none of these
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31.

32.

o SRR X = 1[0, 1] 3R D =7 wsh fmi x e X 3 W ¥ S smwedy §
AR sEFa wag & AW T : D - X = R ¥ wfufim § .

T(x(t)) = 2/(¢)
HIF W& R ?
(A) T 9fieg & a1 &g sft &
(B) T g & Wg o & &
(C) T e 78 & Wg 5% ®
M TAMRas T & ag &

arar

= fufsm wve dfew s wifems dflew & = & .
(A) S9d FRfes I9E H Y9 F@ ¥
(B) = TR gwym = W @ ¥
(C) =F Ff=F ag fer wyE &1 v@m &0 §
D) 7 @ fer IR 9 & agias gum = w@n 5@

A AT V T ugE sfmgd W gafe ¥) 3R o afmy Y wate fw
grafas fewm 8, @

(&) A < llul B) 1A = llull

©) 1A > |l ull D) 1A # Il ul
HYAr

] T T G —

(A) e TEHEE (B) wErEa

(©) 3 (D) 78 | HE &

T.B.C. : 09/17/ET—III 41 PITRO.



33. IfS and T are normal linear operators, then their sum S + T and the product

ST are normal provided :

(A) ST* = T*S @) Ts* = ST

(C) ST* = T*S and TS* = S*T (D) (TS)* = S*T*
Or

Two polynomials y,(x) and yy,(x) are said to be orthogonal if :

@) W vy(x)#0 @) Vi@ .y =1

(C) ;%(x) S Wo(x) =0 D) gw,(x) Welx) >0

34. Let T = {¢, R} U {(a, «)|a € R}, then :
(A) T is not a topology on R
(B) T is a Hausdorff topology on R
(C) There are no disjoint non-empty sets in T
(D) There are disjoint non-empty closed sets in T
Or
For a weakly stationary time series, auto-covariance function ¢(&) is :
(A) positive semi-definite (B) an even function of %
(C) both (A) and (B) are true (D) none of these

35.  Which one of the following is false about closure of subsets in a topological

space X ?
[AY R =& ~ (B) AcB=ACB
(C) AuB=AUB M AnB=AnB
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33. QS A T 9™ W w=ras € o 376 4 S + T 991 P ST st 5w
B SEfe '
(A) ST* = T*S (B) TS* = S*T
(C) ST* = T*S da1 TS* = S*T D) (T8Y= B*

AGAr
T FEIE yq(x) qAq Yolx) FEfaq weema § Afg .
(A) ;WI(x) Yy(x) £ 0 (B) ‘gw,(x) CWe(x) =1
© ZW®@.w@=0 D) T¥i) . wy@>0

34, WH AT T = {¢, R} U {(a, =)|a € R) F=1 § A = w07 wq & 2
(A) T ¥9=99 R W A9l 78 &
(B) T ¥9==9 R W U& T=SUSME dclst &
© T ¥ =8 +ff i sy Qo 9g=g 78
D) T ¥ I o5gF o< 9=y &

arerar
gﬁm@ﬁm—mm%m,mmwmk):
(A) was r-2fRfe ® (B) TH T&d weH ©
(C) i (A) dun (B) 9 & (D) 7T F *E

35. ot Juefsiy wafte X & suag=aal &t 9 & T & i 8§ ¥ 5 w99
| T 8 ?

(C) AuB=AuUB M A~nB=An~B
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Or

For a 23 factorial experiment if a replicable is :

Block 1| (1) ac ab be

Block 2|abe a & ¢

(A) Effect AB is confounded (B) Effect BC is confounded

(C) Effect AC is confounded (D) Effect ABC is confounded
36.  Which one of the following spaces is not connected ?

(A) indiscrete space

(B) the real line with the lower limit topology

(C) the real line with usual topology

(D) the interval (0, 1)

Or

The criteria of 'consistency and ARE are :

(A) Valid for finite samples

(B) Valid for large samples

(C) Valid for finite samples as well as large samples

(D) None of the above
37.  Which one of the following spaces has a non-trivial fundamental group ?

(A) R?\ {0} (B) an open ball in R2

(C) a closed ball in R2 (D) R2
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36.

37.

AYGT

w5 23-SRifae WM % fou, af e o aeh o

@ig1| (1) ac ab be

g 2|labe a b ¢

dd

(A) wud AB foemn % (B) wwig BC faerar
(C) w9d AC fawar (D) w9™ ABC faaa %
frg § § s gufe wEfsa 98 & 2

(A) sfgvsa gufie

(B) Tr=elt 91 a9l & WY ardigs @l
(C) 3™ St & WY grafas @

(D) = (0, 1)

e & #@UEUE @A ARE

(A) fwafag o & fag o= &

(B) = 7l % faw 7= ¥

() Trafag o ao a2 T & fog o= ®

(D) 3y # | *E &

fm d 9 forust goiyg 98 09 W ¥ 2

(A) R?\ {0} (B) R? ¥ w& e g
(C) R®># w% =g i (D) R?
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Or

If the general form of the p.d.f. is :

f(x 9) = eA(G).v(x)+B(6)+C(x)
y
then T = Zv(xi) 188

i

(A) sufficient estimator for 0 (B) unbiased estimator for 6
(C) MVU estimator for 0 (D) none of these

38. Let I = [0, 1] and ~ be the equivalence relation (0, ) ~ (1, ¢) and
(s, 0) ~ (1 — s, t) for all s, t € I. The quotient space (I x I )/ ~ is :

(A) Cylinder (B) Mbébius band
(C) Torus (D) Klein Bottle
Or
ARIMA (0, 0, p) means that :
(A) Stochastic process is MA(p) stationary process
(B) Stochastic process is AR(p — 1) stationary process
(C) Stochastic process is MA(p — 1) stationary process
(D) Stochastic process is AR(p) stationary process
39. The complete bi-graph kg 4 is :
(A) Hamiltonian
(B) Eulerian
(C) Both Hamiltonian and Eulerian

(D) Neither Hamiltonian nor Eulerian
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38.

39.

Hg4ar

Ifs p.df ®1 =9F w9 3 ¥ .

f(x 0) eA(O).v(x)+ B(6) + C(x)
@ T = Yux)

(A) 0 & fou wafg srelis &8 (B) 0 & fou fouy swew ¥
(C) 6% fau MVU 2edls @ (D) T4 A FE T

A I = [0, 1] 921 UF oI HaY ~ 39 VR uRenfed ¥ 5 fet it s, e 1
% faw 0,80~ 1,0 3G, 0 ~0-s,¢) fammaafe I x1)/~ a0
it 2

(A) e (B) wife=w 9

(C) FF | (D) T H HAA
HAgar

ARIMA (0, 0, p) =1 s & fiF @

(A) Vhfes yFH, MA(p) R0 9%9 &

(B) Erafes® W, AR(p — 1) VA0 WY ¥

(C) Vrfesd w9, MAQp — 1) RYF 949 §

(D) wrfes %9, AR(p) B0 &9 ¥

- kg 4

A) e §

(B) Tl &

(C) e ot smaafem 9F #

(D) 7 tacRfm & o 7 & e
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40.

41.

Coefficient of variation (CV) is :

(A) Total variation in mean (B) M
Variance
(C) Reciprocal of variance (D) % Variation in mean

A student is asked to match 6 questions with their given answers. In how

many ways can he answer so that exactly three of them are correct ?
(A) 40 (B) 20
(C) 45 (D) 135

Or

Gauss-Markov theorem states that under the assumptions of classical linear

regression model, the least-squares estimators of the parameters are ............
(A) BLUE (B) Not BLUE
(C) Not unbiased (D) None of these

Which one of the following option completes the combinatorial identity :

[pzq”:](z] ..........
w ] » 4]

Pq
) 0 (D)
2
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40.

41.

TEO O ¥
ey
(A) Weg H HA T B) ——
TERO
(C) WEW 1 HohH (D) = § TR %

wF B9 F 6 YE F I Iwd Q frem & faw w@ T ¥ 9w o w5 fea
TOF QA TW T TFA £ afE T R Paw dF W TEH T ¢

(A) 40 (B) 20
(C) 45 (D) 135
srerar

Tig- TR T & SR, S WE FHIE HEw H S B i, -
JEH] B HIUE ¥ :

(A) BLUE (B) BLUE &
(C) Fregy =& (D) T A +E T
frer @ BHEE T @ @ wiafe SREu@ H QU wa § 2

[pzq][:]@ ..............
. i » {0

Pq)
(C)y 0 (D)
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Or

The test based on critical region C of size oo and power function Py(C) for
testing Hy : 0 = 0y against H; : 6 # 8 is unbiased if :

(A) Py(C) > a (B) Pg(C) < «
(C) PyC) = a D) Py©) < «
42.  The solution of differential equation

d’y dy e
xy+2x-—+xy—0,y(0)—2,y(0)—0

in terms of Bessel function is :
(A)  3Jy(x) (B)  2Jy(x)
(C) 4Jy(x) D) J,k)
Or
Curves of the type for which Pearsonian coefficient By > 3 are called :
(A) Platykurtic curves (B) Leptokurtic curves
(C) Mesokurtic curves (D) None of these

43. The partial differential equation :

2 2 2
ngt’;+3;’x5‘t+xgx‘;+17g—’;=1oou

is hyperbolic if :
A 9-4x3 =0 B) 9-4X35 0

(C) 9-4x3 <0 M) 9-4X2s 0
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42.

43.

T.B.C.

HAgdr

HEHR o F TEEYW &% ¢ W W I quw AT Hy: 0 = 0, F s
H, : 0% 0, % fog e wer oo & =i .
(A) PyC) > @ (B) PyC) < @
(C) PyC) = « (D) PyC) < «
FTFA THIE :

xg—xl %+xy 0, y(0) = 2, y/(0) = 0
F Yoa Fod ® T A T B
(&) 3J4x) (B) 2J4)
(C) 4Jyx) D) Jy&)

HYAT

3% & YER fome fou daed e py > 3 ¥, Feaw €
(A) @EEweH (B) wR&is 9%
(C) THHiEH a% (D) = ¥ =+ &
YT STEwT GHET

2322”;’:3 32 172 = 1004
Hfqaeg & A€
A) 9-4x3=0 B) 9-4X350
C) 9-4x3<0 D) 9-4X%2>0
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Or

Let X4, X5, .cun.e. , X, be a random sample from Bernoulli population with
parameter 6, then UMVUE for 0 is :

@ T=XX B) T=%X
(© T= X(l) ; (D) T= X(n)

44. The expression of function

flx)=4x> + 6x% + Tx + 2

in terms of Legendre polynomials is :

(A) %Ps(x) + 4Py (x) + 45—7P1(x) + 4P, (x)
47
(B) 8P3(x) + 4P2(x) + ?Pl(x) + Po(x)
47
(©) By + Pyla) - TP (x) + Pya)

(D) 3P;(x) + 5P,(x) + :451P,(x) + Py(x) ]

Or

In acceptance sampling, when there is a finite probability than the lot may -

be accepted even if the quality is not really good, is called :
(A) Consumer’s risk (B) Producer’s risk
(C) Operator’s risk (D) Owner’s risk
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Hgar

@ T=2X (B) T=X

@) T=Xy . D T=X,

44, BT f(x)=4x> +6x% + Tx +2 T ANS TG B W H FHAFH H WA ¥

(A). '-g-Pa(x) + 4P, (x) + %Pl (x) + 4P, (x)
47
(B) 8P;(x) + 4P,(x) + ?Pl(x) + Py(x)
47
(C) Pylx)+ Pylx) - '5‘P1(x) + Py(x)

(D) 3P,(x) + 5P,(x) + i‘;lpl(x) + Py(x)

AIar

T Wi T, el o e wfewd ¥ v R wfiwe @ wwa € o d e
gd = Tl §, FeAW €

(A) ST SifEm (B) frafer <ifem

(C) e ifem (D) wfas Sifew
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45.  Which one of the following relations is not true regarding Legendre’s functions

or polynomials ?

(&) P,(-x)=(-1)" P, (x) (B) P1)= %n(n +1)
C) P =C0""'nn+1) D) P,,,,(00=0

' Or
The limits for Karl Pearson coefficient of skewness are :
(A) -1 and 1 (B) 0 and 1
(C) -3 and 3 (D) 1 and 3

46. Let n > 1 be an integer and o(n) be the sum of divisors of n. o(n) is an odd
integer if :
(A) n is prime
(B) n is of the form 2m? for some m € Z
(C) n is of the form 4m + 1 for some m € Z
(D) n is odd
Or
Consider the multiple regression model

Y=X B+ ¢

nx1 Xk S0 oaxi

with assumptions :

@) E©=0 (i) E€e’) =01,

(zii) X is a set of fixed numbers (v) X has rank 2 < n
Then least squares estimator of B is :

(A) X'X)X'Y B) XXXy

(C) XX)'X'y D) X'X)'y
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45. fm # ¥ I Ty 2 wed SYEl 95 ¥ TEfud, 39 g 7

(&) P,(-x) = (-1 P,») B) PAD=gn(n+1)
©) Pr=CD""nn+1) D) P,,,(0=0
Hg4ar
wiE ® @ Nad s @ fan e E o
(A) -1 7911 (B) 0 @1
(C) -3 d=r 3 (D) 193
46. TH ifsw fEE ToiE 2 > 1 F AU o(n) 39S Wit W= F AN R oln) TH
fowm o 2T AR

(A) n &9 &
(B) n #1 st quies m & fau 2m? & @@ faan -1 @%@ @
©) n @ &l g m & AT 4m + 1 = @@ foran &1 g% @

(D) n faum &
Frgar
A TH SEEHISEY Hew
e weqmslt & WY ¥ .
@ E@©=0 (i) Ee’) =0,

(i) X T feor s &1 9g=a ¥ (v) X HE k< n
T B H R TEAR FEAF
A) X'X)X'Y B) X'X)'X'Y
©) XX'X'Y D) XX'Y
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47,

If (xg, yo) is a solution to diophantine equation ax + by = ¢ and if

d = ged(a, b), then any other solution (x1, ¥1) of the equation will be :

b a
(A) x =X +(2‘)ta Y1 =Y +(E)t,tez

Or
Which one of the following is true ?
(A) Convergence in probability = Convergence with probability 1
(B) Convergence in distribution —s Convergence in probability
(C) Convergence in probability = Convergence in mean square
(D) Convergence in probability = Convergence in distribution

Let o(n) denote the sum of divisors of a number n. If o(n) is a prime

then :

(A) n must be of the form 4% + 1L k> 2
(B) n must be an even integer |
(C) n must be a power of a prime

(D) n must be a prime of the form 4k + 3,k > 2
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47. !rfz(xo,yo)%@wmﬁzﬁawmax+by=cwwﬁm%aﬂiuﬁam
b F HEY d ¥ A T THEO OB T T (xq, yy) FH FER F AW 2

(b (a
(A) x1=x0+\3)t,y1=yo kd]ttez

(a
B) %, =% —|5|tY =y——)t,tez
(B) * =X 4 1 o~ \d

a) (b

(C) Xy = Xg * (E)ty Y. =g ™ \E)t’ teZ
b a

D) % =%t (d)t Y= (E)t teZ

fpq & 9 S WA T
(A) Wi § R = WA 1% WY SR
(B) WA H fier = wifgwa H R
©) wfgsa ¥ sfago = ey o # eafam
(D) wiftgswar # Afmm = s | Afsm
48, AT o(n) Gl @@ n B W W AWM ¥ AR o(n) AW ¥ A
(A) n 4k + 1 & &9 & foran -1 whal B k > 2
(B) n TH W9 Ui &
(C) n Tt sivya d@e&A & 9| B

(D) n@mwmmm4k+3aﬁmmmm%,kgz
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49,

50.

Or
In minmax criterion, the decision function d is chosen for which :
(A) Risk function R(d, ¢) is maximum
(B) E(R(d, ¢)) is minimum
(C) risk function R(d, ¢), maximised w.r.t. parameter ¢ is a minimum

(D) None of the above

2
Let p be a prime of the form 8% + 1, 2 > 1. The Legendre symbol (—') is

p
equal to :
(A) 0 (B) 1
(C) -1 (D) none of these

Or

1
Consider an item with survivor function R{#) = m‘ for ¢t > 0, then the

mean time to failure for this item is given by :
(A) 3 (B) 1.25
(C) 0.4 (D) 6

The centre of gravity of a uniform solid hemisphere D = {(x, y, 2) :
2

2452 +22<r2 2> 0}is:
2 3
(A) (0’ 0, 57 J (B) (O, 0, §r)

1 5
(C) (07 Oa -8—’.) (D) (0! 07 grj
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49.

50.

T.B.C.

HYAT
-y Ageve #, fig wem 4 @ 9ad fEa ¥ e
(A) hfem Fed R(d, o) Afuwaa €
(B) E(R(d, ¢)) <7 ¥
(C) sfimay W9iE o @ e, SifEn wed R(d, ¢) W @
(D) 3w # ¥ FR T
mp@awm%m8k+1,kzlﬁmfa@mm%nfaﬁa

(A) 0O (B) 1
©) -1 D) T F FE T

Frgar
wﬁwa@wwmﬂ:m;tgoﬁma%,aawa@
F o B H WA §HA T :
(A) 3 (B) 1.25
(©) 04 (D) 6

THGHA " 9 9 TS

D={xy2:22+Y+22<r% 220

F TeE HS o
W : ( 3
| 5
© (00,8) o [(003)
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51.

Or

If ). is the rate of arrival in a system and W and L denote the exj)ected waiting
time and the expected numbers of units in the system, then :

(A) W = AL (B) W = AL
(C) L > WA M) L < WA

The moment of inertia of any cube of side @ and mass M and uniform density

about any of its sides is equal to :

2 Ma? 1 M2
(A) zMa (B) 3Ma

©) Ma? D) %Maz

Or

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

diagram is given as :

()
Nt

O O O

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

(A) 2R - 2R3 + R? (B) R? - 2R3
(C) R-R3 (D) None of these
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et
ofe et ot B, ST X A ¥ 9 Wi L s i ween eud o g
=R i gen fefm w1 € 99
(A) W =2L B) W =1L
(C) L > WA D) L < wx‘

51, THETR WIS 99 3N M @ R s @ s 9 o @, S
A

g 2 l 2
&) ZMa B) M
© Ma? D) %Maz

3reran
TR EF YeF T 99 @ 92 gu ¢ fme Yeow ema@ fem %o

()
L

O O

mmﬁﬁﬂaﬁwmmﬁnﬁt%lwmﬁﬁmﬂww%?
(A) 2R - 2R® + R* (B) R? - 2R3

() R-R? (D) TH ¥ FE T
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52.

53.

The Young’s modulus y, bulk modulus 2 and the Poisson ratio o are
related by :

P b el
@A =332y B) °=3a-2y
©) =37 5= D) & =y - 20)
3(1 - 20) TS e
Or
Lehmann-Scheffe theorem uses the concepts of ................ for finding UMVUE.

(A) Unbiasedness of sufficiency
(B) Unbiasedness and completeness
(C) Sufficiency, completeness and unbiasedness
(D) None of the above
What is the force required to stretch a copper wire of cross-sectional area
25 mm? to increase its length 1.5 times ?
Y = 25 x 10° N/m?
(A) 6.25 x 10° N (B) 225 x 103 N
(C) 625 x 10° N (D) 62.5 x 10° N
Or

For BIBD with parameters :

v = number of treatments

k = block size

r = number of replicates of each treatment

b = number of blocks
The number of times each pair of treatments appear in the same block
Q) is :

(A) r(kv_ 1) (B) -:—)’3
vk r(k - 1)
@ D ——3
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52.

53.

1 M y, 9 A k9O W SIW o § Fhe H6Y Wl ¥ 2

(A) & S (B) © =_k_
3(1 - 2y) 3(1 - 2y)

© =37 55 D) k =y - 20)

arerar
UMVUE 7@ & & feg ey # dean-9% g &1 39dm g § ?
(A) freoerar qon g
(B) fasugrn @en qoin
(C) wan, qorn den fysasm
(D) svdF # ¥ HE &
et 25 mm? AR F FTEY FE T @ B IR H 2 TN G0 FA & o
fraY 9@ & AEvEEA a ?
Y = 25 x 10° N/m?
(A) 6.25 x 103 N (B) 225 x 103 N
(C) 625 x 10° N M) 625 x 10° N
argar

O v = YEIEE H1 &

k = =ilh &1 3THR

r = Y% WA & giaefa ®owed

b = wlH HI HE&A,
% @9 BIBD 3 fofu weied & yd® S # 999 s () # ¥ ' & fag,
o9 & ¥ :

. rik-1) rk
(A) = (B) 5
rk rik—1)
(C) | D) e |
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54. The equation of continuity g—f + divipu) = 0 is :

(A)

(B)

(©)

(D)

differential form of the law of conservation of momentum

differential form of the law of conservation of energy

differential form of the Newton’s second law of motion

differential form of the law of conservation of mass

Or

For a moving average MA(1) model :

Ye =R+ E +a € ,4;€, ii_d N(0, 1

autocorrelation function of lag 1 (p,) is :

(A)

(C)

1 a;
1+a? Lo
a, (D) 1-1-0,12

55. Which of the following is not counted in formulae of Frenet ?

(A)

(C)

. %X x X
p=—kt+1h D) b=-1
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54. Gaad 1 FHEHIT %‘tz+div(pu)=0 -

(A) Ham Wew & fEm w5 sewa ®9 §

(B) ol wemm & fom &1 s@s%a €9 %

(©) =gz & 7fa & fgda g &1 s@sa &9

(D) ToAH WEw & fm &1 sEsa ®9 ¥
reran

i T Aew MA(D)

Y, =Uu+€ +a € ;€ ud NQ©,1)

% fou, lag 1 (py) F1 Y T&fad wed ¥ -

1 | a?
A 71+ & (B) 7 o2
2
+ @ a,

N EE . E AR

' ) _c_|5c.5é><3c'|
(C) p=-kt+7b D) b=-1p
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56.

57.

Or

Which of the following cost components is not relevant to firm’s decision

regarding inventory control ?

(A) Procurements cost ' (B) Promotional cost

(C) Inventory holding cost (D) Stock-out cost

In a right circular cylinder, which of the following is not a geodesic

curve ?
(A) circles parallel to base circle
(B) helices lying on the cylinder
(C) circles of radii smaller than that of the cylinder
(D) straight lines perpendicular to the base circle
Or
The model x, =B,x, , +Byx,, +1r,€,, +€, 18 :
(A) ARIMA (2, 2, 2) model (B) ARMA (1, 1) model
(C) ARMA (2, 1) model (D) ARIMA (1, 2, 2) model

The external of the functional
2n:f y,/l + 32 g
*1

subject to y(x,) = y,, ¥(x,) = ¥, is an equation of :
(A) catenary (B) circle

(C) line (D) ellipse
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rar
= 8§ | e ara vew, B & ol % ar § gE feem & gt § 2
(A) Tl @ (B) WER WG
© & A= e (D) % | F_ aArE
56. ot @8 g9 9o@ § 1 § § s 9% el @8 e e
(A) ¥R §9 B HERR I9
(B) wed W @it FHefaar
(C) == =1 o & %9 5o o g
(D) ¥R 90 & woaq &
HAgar
HEA x, = Pyx,y +Boxy s + 1€, +€E; B 3
(A) ARIMA (2, 2, 2) HfeA (B) ARMA (1, 1) #fsd

(C) ARMA (2, 1) #fed (D) ARIMA (1, 2, 2) #i=d
57. WEHE 2nfy\/1+y'2 dx; y(x) =y, ¥x,)=y, F =W g s fF :

(A) T T GHRI & (B) 9 1 FHIEH &

(C) Tanm &1 gHIE & (D) <regw w1 FHE §
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Or

If the system reliability function is denoted by R(t), then the system hazard

rate function r(¢) is given by :

1 d

(A) r(t) = ——R-(E EZR(t)
B) r)= - L, R(®)
( ) A - R(t) n

t
(c) r®)=exp [-— f R(x)de
0

(D) None of the above
58. The geodesics on a plane :
(A) are straight lines (B) are two concentric circles
(C) are two parabolas (D) are two ellipse
Or

In an M/M/2 queuing system if A = 4 and p = 3, then the traffic intensity,
p of the system is :

(A) 0.67 - (B) 1.33
(C) 0.75 (D) none of these
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#fe fiomfafad wem o= #1 R@) ¥ frefoa fea s 8, 79 ao€ 3 wem 73
rt) # frod frefm @ § 2

1 d..

(A) r(t)=- .R_(tj ER(t)

1
(B) r(t)= 0] L, R()

t
(c) r(t)=exp (—IR(x)dx]
0

(D) 39dF ® ¥ &g &
58. uwaw W faeidfas -
(A) i+ Yerd (B) = FHh= IW ¥
© @A wEemE @) @ defaw ¥
e

M/M/2 U @3 § a8 A = 4 991 p = 3 &, a9 o &t fFw =f=wdt p #0
T2

(A) 0.67 (B) 1.33
(©) 0.75 (D) 3 ¥ FE &
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59.  The solution of integral equation
1
y(x)=x + )»J.xt y(t) dt
0

s 2

W B) 53—

@ 5 @

Or

The production department of a company reqﬁires 3600 kg of raw material
for manufacturing a particular item per year. It has been estimated that the
cost of placing an order in Rs. 36 and the cost of carrying inventory is 20%
of the investment in the inventories. The price is Rs. 10 per kg. Then Economic

Order QUANTITY (EOQ) will be :
(A) 360 kg per order (B) 350 kg per order
(C) 300 kg per order (D) none of these

60. A real root of the equation

x* - 1=0
lies in the interval
(A) [0, 2.25] (B) [0.2, 0.75]
(C) [2, 2.20] (D) [1, 2.35]
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59. THIERS THIEI

1
y(x) = x + A at y(t) dt
0

T OFA T :
3 2
aY 5= B ‘53
4x 5x
(C) y B (D) B

TF FREN B IO faum ) o o a5 wmm & faw 3600 fEm. w=R A
F wetg wead U@ ¥ st erEt 33 &t wimad 36 T ¥ awn 3=
e i, Tt frd T 209 ¥1 4 W L i 10 T &, 7 TRAR
e FAf=el (EOQ) #rfl :

(A) 360 fwmn. wfa 3R (B) 350 fom. wfa 3R
(C) 300 fm. wfa afex (D) T ¥ HE T

60. mxé—1=om'@wfaﬁqaﬁwﬁ@fmmﬁ%?
(A) [0, 2.25] B) [0.2, 0.75]

©) I[2, 2.20] D) [1, 2.35]
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Or

Let N(tj be a Poisson process with intensity A = 2, and Let X, X,, ......... be
the corresponding inter-arrival times. Then the probability that the first arrival

occurs after r = 0.5, i.e. P(X; > 0.5) is :
(A) €2 B) el

) €95 | D) e2

61. If % =1+ y?, where y = 0 when x = 0, then by using Runge-Kutta fourth

order formula, the value of y(0.2) is :
(A) 0.2027 ’ (B) 1.2027
(C) 2!2027 (D) 3.2027
Or
Which of the following is the most competitive market structure ?
(A') Perfect competition (B) Monopolistic cor_npetition
(C) Oligopolgy (D) Monopoly
62. The order of convergence in Newton-Raphson method 1is :
@A) 2 (B) 3
) o (D) 5
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61.

62.

HI4ar

wr f6 N() T @@ 9ehA, A = 2 diad & |h ¥ a4 Xy, Xo, e ST FHA

%,'crar=0.5,i.e.P(xi>0.5)wwwWmﬁsrrﬁ@'mw% %
A) e (B) el

© 95 | D) €2

qfq%:uyz,aﬁy:oaaﬁx=oaaﬁt—wa@eiwqaﬁm

q, y(0.2) F A T :
(A) 0.2027 (B) 1.2027
(C) 2.2027 (D) 3.2027
AT
e § @ S gaitas gfaerd SR W= § 2
(A) g wieEir (B) TR waaifim
(C) a—eqrrw FIGeING) (D) uEmigwR Sfaima
=zA-ueed fafy & sfawo &1 w9 |0 E 2
(A)I 2 (B) 3

) 0 D) 5
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Or
What do the four ‘P’s’ of marketing relate to ?
(A) Product, price, place and promotion
(B) Product, price, press and promotion
(C) Prdduct, price, publicity and promotion
(D) Product, price, post and promotion

63.  Which one of the symbolic relation among the shift operator E, mean operator
n, forward difference operator A, backward difference operator V and central

difference operator & is not true ?

(A) §=E_g12 B) =1+ %82

(C) A= 8E1’2 (D) U= %(E1/2 - E-—l/2)

Or

Which of the following is true regarding the Average Outgoing Quality (AOQ)

level ?k

(A) An AOQ value of 1 is ideal, because all defects‘ have been removed
(B) AOQ is always greater than AQL but less than LTPD

(C) AOQ‘rises (worsens) following inspection of failed lots

(D) AOQ is very low (very good) for extremely poor quality lots

AQL : Acceptance Quality Limit.

LTPD : Lot Tolerance Percent Defective.
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srerar
e § § R 9r ‘O wEfen § wwafya § 2
(A) WIEwe, WEH, WE 991 THYH
(B) Wew2, Wigd, 99 91 yHEHA
(C) vreee, WiEw, ufsafed o wHIEH
(D) WieE, WEd, U a9 WHIYA
63. oo w=res E, Wt¥ YEOE p, SUEd 98 YOI A, TWEGEdl 98 YEIEe VoA

F U YEIEE & T 9 BEE SedE TRy TE A ¢ 2

(A) §=EVZ_ g2 B w=1+ %52

(@ A=SE™ D p=gE”-EY)
A4t
stra fradam qoEw (AOQ) & T # sk #, f § & S FU o § ?
(A) 1, AOQ T eyl & FHite Wi W g ¥ ™
(B) AOQ T8 AQL ¥ =91 & @fes LTPD & &4 %
(C) AOQ fawa wifeq & frism # wgm &
(D) AOQ ¥@d € TUEw ad dfe & fau sgg #9 (Jg7 =) ©
AQL : wiSy Fafwd fafme

LTPD : «f§ deie W&z fehfea
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64. Ify(1)=2.7183, y(1.2) = 3.3201, y(1.4) = 4.0552, y(1.6) = 4.9530, y(1.8) = 6.0496,
¥(2) = 7.3891, then by using Newton’s forward difference formula, the value

of y(1.12) is :

(A) 2.0648 (B) 3.0648

(C) 2.508 (D) 3.989
Or

Which one of the following matrix is Stochastic ?

— -

00 0 11
A o |2
()lll (B) .
3 2 (2 2
LI 33
©) |2 2 (D)
01 11
3 &

65. By using Euler-Maclaurin summation formula, the sum of the series

TS B N
51> 53% 552 T 99*
is :
(A) 1.00499 (B) 0.00499
(C) 2.00499 | (D) 3.00499
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64. 3IME y(1) = 2.7183, y(1.2) = 3.3201, y(1.4) = 4.0552, y(1.6) = 4.9530,
¥(1.8) = 6.0496, y(2) = 7.3891 79 H WRES fewig gF &l Femar d y(1.12)

H OAE ¥
(A) 2.0648 (B) 3.0648
(C) 2.508 (D) 3.989

Hgar

= 8 ¥ sFm g Q@efes T2

000 1, 3]
" . 2 9
(A) ET (B) i
3 2 |3 2|
¥ I
© |2 2 D) |-
0 1 11
3 1.
65. FeR-HeAld WHGA g I T 4, Soit
1 1 1 g
7t gs e e =
1 A F| AW 2
(A) 1.00499 (B) 0.00499
(C) 2.00499 D) 3.00499
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Or

A system with three independent components works correctly if all of its
components are working properly. Failure times of the individual components
are exponentiélly distributed with parameters A; = 0.01, Ao = 0.02 and

Ag = 0.04, then the failure rate of the system is given by :
(A) 8 x 1078 | (B) 0.07
(C) e—0.07 - (D) e—0.08

66. If fi¢) is a periodic function with period T, then its Laplace transform

is :

1 t -ST 1 T SF
J(t) dt x t) dt
(A) 1+e—s'r£e (@) (B) 1—e“ST'([e f(@)
1 T .er d 1 % d
R . f(E) dt
(C) — _([e f(t) dt D) 17 o7 '([e f(t)
Or

Which among the following is a type of control chart for variable ?
(A) C-chart (B) P-chart

(C) X-chart (D) U-chart
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66.

HAGAT

W AT HSHi g U oF TE UHR A wEd Fla A e 9t e MW

w1 HW E) TH ORI wew w1 osEew™ WHiE A = 0.01, Ay = 0.02 @M

Ag = 0.04 & 3=l ©H Sfed 8, 7@ T F gFwE o T BN .

(A) 8 x 107 (B) 0.07

(C) e-0.07 D) e—0.08

A At) T e B € S9E oad T 8, 99 39P1 Al 9l #91 § 7

(A)

(C)

1 _[e 1 toer
Sl m alewa

e }e‘”. @) dt D) — ]"esi'. £0) dt
= 1+e” g

SHIar

frmr 8 Q, =R & fou fa=m 9@ s9@ % 2

(A) c-=r (B) P-=E

(C) X=r - (D) U=E
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67. Thke Fourier transform of the function

5 g

flx)=e " a>0

3§

1 -s%/4a” 1 ~s/2a®
4 L
1  3/.2 ) I
(C) \/§a e fda (D) &ae /4
Or

At a customer care call centre of a road side assistance‘ provider company,
the customer call duration has been found to be exponential with mean 3
minutes. The company does not want an incoming customer call to wait fpr
more than 3 minutes. Then what is the maximum amount of the traffic that

can be supported by the call centre ?

(A) 10 calls per hour (B) 12 calls per hour
(C) 14 calls per hour (D) none of these
S

68. The inverse Laplace transform of the function m is :

1 ; : 1
(A) o) t sin at (B) o t cos at
1. . .
(©) 5 (sin at + cos at) (D) sin at — cos at
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67. W f(x)=e ", q>0 F FIRE TI=W F1 T ?

1 -s%/4a2 1 -s/2a*
@ 7 ® 75
1 s°/4a2 1 ~s/4a*
(C) Ee /4 (D) _J;;e /4
HAY4Ar

HeF fFR T eH F9 ael FEE B URE Q91 $F U, TESF Hid B SEy
meg 3 fe & WY Uit 9 T ¥ S o Sl #d & 3 e ¥ =R

TS TE HIEET GrEdl &1 79 SR q@EE St 5, W fE e B @ gufda

g, | a7

(A) 10 &1 wfa "o (B) 12 @ ufq =v

C) 14 v wfa svag (D) ¥ ¥ T TE
68. m(s—g%az—)zmsgﬁmammww%?

1

(A) —l—tsin at (B) %a

t t
5 cos a

(C) -;—(s'm at + cos at) (D) sin at - cos at
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Or

In an M/M/1 queuing system the arrivals take place with an average rate
of 2/hr and the mean service time 15 minutes, then the probability of having

an empty system is :
(A) 0.500 (B) 0451
(C) 0.333 (D) 0.152

69. The value of integral :

]i’e" -; i ”
0
is :
(A) log 3 B) 0
(C) log 2 (D) log 4
Or

For M/M/C/=/FCFS queuing system, the average number of busy servers in

steady state are given by :

(A A B) 1- -

) M K

C o (1 = &) D) N f th
(C) m m ) None of these
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69.

HIAT

M/M/1 i @t 8, s 3 shea gX 2/sver qun wied wfdw ' 15 e %,

99 a5 & fE@ e = wigswa F=0 ¥ ?

(A) 0.500 | (B) 0.451
(C) 0.333 (D) 0.152
BiCac] Te_t _te_atdt F HA ¥ ?
0
(A) log 3 (B) 0
(C) log 2 (D) log 4
3rqar

FaX T M/M/Clo/FCFS & foru, gl s #, oa wak &1 3lwa & &

g 2
A 2‘. B 1_.1_'.
@ ® 1-3
A A
© x(1-2) © A P
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70. Consider the QPP :
| Min. :
Z = x? + 2x7 + 3x2
Subject to :
X] — Xg — 2xq < 12
Xy + 2x9 — 3xg3 < 8

For 14, Ao > 0, which one will appear in Kuhn-Tucker conditions :
(A) 4xy — Ay — A5 =0
4xy — Ay + 205 = 0
6x3 — 20y — 3hg = 0
(B) 2¢; — 2Ay + 2y = O
6xy + Ay + 24y = O
8xg — 20y — 3Ag = 0
(C) 2%y + Ay + A9 =0
dxg — Ay + 249 = 0
6xg — 2A; — 3%y = 0
(D_) 6x1+k1—k2=0
dxg — Ay + 205 = 0
6xg — 21y — 3%y = 0
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70. feurda wnnfan w=en
Min. :
Z= x> +2x2 + 3x3
wid
X] — X9 — 20g < 12
X, + 2%y — 3x3 < 8
f g ¥ wEms Ay, Ay, > 0 B AU FE-TE WA A SR W SwE 2
(A) 4x; — A — A =0
dxy — Ay + 209 = 0
6xg — 20y — 3Ay = 0
(B) 2x; — 2A\ + 245 = 0
6xg + Ay + 249 = 0
8xg — 20y — 3Ag = 0
(C) 26y + A + 25 =0
dxg — Ay + 209 = 0
6xg — 2A — 3Ag = 0
D) 6x7 + Ay —Ag =0
4y — Ay + 205 = 0
6xg — 20 — 3y = 0
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Or
Read the following statements :

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

hazard rate is constant.

(IT) 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 (ID
(C) Both (I) and (II) (D) Neither (I) nor (II)

71. The jth constraint in dual of a LPP is satisfied as strict inequality by the
optimal solution. Then the jth variable of the primal will assume a

value :

(A) non-zero

(B) less than or equal to zero
(C) greater than or equal to zero

(D) zero

In sequential sampling plan' :

(A) Maximum 2 samples are taken
(B) Maximum 3 samples are taken
(C) Maximum 4 samples are taken

(D) Sample are accumulated at each stage till the decision of accepting or

rejecting a lot is taken
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Agar
o weR W ufed

M) It TF 9 F UIHET T ST @ S0 HA1 ¢ d9 FEH! e
feer 7

() afc T a9 * SIHETA, T S H ST FAA § 99 Hh &9 FH HEH
g wifEs R FRE ©

IfE A wedl B wE-E/E wE RE 2
(A) &Fad (I ' (B) =ad (I
(©) (I) a= (1) <Hi D) F@A AT & AD

71. et Yeia vnnfin wen $ g9 # o aegar § gedan ) 51 SEd & HeY g
fire @ oifys wwen H ja =W

(A) YA T B
(B) Y 41 3TJ BRI M
(C) ¥ A I 4 a1 B
(D) = W
Har
AhiaE T A H
(A) Afmam 2 79w fod %
(B) aifushem 3 7y fod ¥
(C) aAfuman 4 797 fad £
(D) v = § T wied e € 9 a% fF Wier s orEiER e @ foia
foern 1
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72.  The following is the optimal table of a LPP (s1, 89, 83 > 0 are the slack variables

when LPP is written in standard form) :

BVi|x x s S, 85 |Solution

x |0 0 7/6 13/6 0| 218/5

s |0 0 3/2 -25/2 1| 5

% |1 0 1/3 -2/3 0| 16/5

x |0 1 -1/6 5/6 0| 10/3

If the third constraint is deleted, then optimal solution of revised LP

will be :
(A) xl - 14/5, x2 = 11/3 (B) xl — 3, xz = 4
(C) x4 = 16/5, xy = 10/3 (D) none of these

Or
Which of the following is not correct ?

(A) Inan M/M/1 queuing system the arrivals take place according to Poisson

and the service time is exponentially distributed

(B) The necessary condition for the existence of the steady state solution

in a queuing system is p < 1, where p is the traffic intensity of the system

(C) If the arrival processes follows Poisson the inter-arrival time follows

exponential

(D) Given the steady state probability of a system the transient solution can
easily be obtained
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72. frer 7w GROM H sy, 9, 55 > 0 TE W Y

aMEFE |, x, 5 2 S, 83| T
x |0 0 7/6 13/6 0 |218/5
s, |0 0 3/2 -25/2 1| 5
«, |1 0 13 -2/3 0]16/5
x, |0 1 -6 56 0]103

ofe draft wd w1 g2 fem W A $RAH '@ W F e ?

(A) x; = 14/5, x5 = 11/3

(C) xy = 16/5, x9 = 10/3

(B) x1=3,x2=4
D) =TT § HE &

HI4ar

frer § 9 I H9T G T8 ¢ 2

(A) M/M/1 4R Sorelt §, oee @l @ SEER B g aur wfe wHa st

afed &

(B) @mmfi,e@@zwm%aﬁaaﬁm,mmpglﬁ
&l p @ @1 e e ¥

(C) afe s fafa @Rl ) ST YAl ¥, $RR ST W Wi ST

) i

(D) ﬁﬂ@@ﬁézaﬁma@wﬁ,aﬁmwmmﬁﬁmﬁmm

HHal &

T.B.C. : 0917/ET—III

89

P.T.O.



73.

74.

Let f be a non-negative measurable function on X. Which one of the féllowing

is false ?

(A) ifdu=0=>f=0a.e. on X
(B) ){fdu:(’:’fgo
©) f=°=“£fd“=°
@ f[=0ce=[fdu=0
X

Or

An item is to be supplied at constant rate of 200 units per day. Supplies can
be obtained at any required time but each ordering costs Rs. 50. The cost
of holding the item in inventory is Rs. 2 per unit per day, while the delay
in the supply of the item induces a penalty of Rs. 10 per unit per day. What

is the optimal order quantity ?

(A) 100 units (B) 91.28 units

(C) 109.5 units (D) none of these

If f is a measurable function, then |f|? is measurable if :
(A) p<O B) p<1

C) -1<p<1 D) 0<p<eo
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73. uﬁfﬁxﬁmmxmwmmw%aﬁnﬁ@mw
| e ?

(A) ifdu=0=>f=0a.e.xﬁ
@ [fan=0=s1=p
X
© f=0=[fdu=0
X
f=0ae.= |fdun=0
o [

CRE

900 T W A F For T A wE AR w1 o A 1w R s
wwmmm%aﬁamﬁmmmm%nmﬁm
mﬁmmmzm%ummﬁm,a@mmmm
w7 WRifEd <Ue @R A ¥ gRad SRV TOE T 7

(A) 100 3T (B) 91.28 ¥&1

(©) 109.53%&‘ D) T A FE A
74. aﬁf@m@mw%,aﬂﬂpsﬁmﬁmmm:

(A p<07%@ B) p<1

C) -1<px<l .(D)0<p<oo
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Or

Which of the following Markov chains is not irreducible ?

05 05 0.5 0.5]
(A) (B)
05 0.5 1.0 0.0)
1 2)
303
s 01
@C |01 0 (D) ( }
' 10
1 4
b 5)

75. Let (X, M, p) be a measure space with u(X) > 0 and {E,} be a countable collection

of measurable sets with ZN(Ek) oo, Then almost all x € X belong to :
k=1

(A) at least one E,

(B) infinitely many E;’s

(C) all Ep’s

(D) at most finitely many of E;’s
Or

Pricing strategy practiced by company according to which prices are high for
products at introduction stage and drops overtime is classified as :

(A) Push pricing strategy

- (B) Market penetration strategy
(C) Market skimming pricing
(D) Quality leadership pricing
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HTar

e § § FAd Tl geen e 7@ g 2

(0.5 0.5) 0.5 0.5
(A) (B)
0.5 0.5) 1.0 0.0
(1 2
303
01
@ (010 (D) [ J
- 10
o >4
.\ & &/

75. (X, M, p) TF AY ERE ¥ W& p(X) > 0 ¥ (Ey), X & "W Arg SqEgE
F HHed & S wem § g €1 ARk Y uE,) « T @ @ X & amem wft
k=1
A9

(A) 9 8 %9 @& E, ¥ &

(B) *== E, # &

() wft E, § & |

(D) few ¥ afyw E, & & tiifiq wemst § @ w5 %
HIar

TF HRE@M HI qea R wrEifa & SHER, S8 SErl % qed Afyswad € SEfE
yEAE 'R a3 Hfafe wHa aiiEa §

(A) T Frufcor ge ot
(B) weR Y3 wrifs
(C) SR SaR-wgd Hea frufto

(D) T & g gea fuior
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