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MATHEMATICAL SCIENCE
Paper 111
Time Allowed : 2% Hours] [Maximum Marks : 150
Note :—This paper contains seventy five (75) multiple choice questions. Each question
carries fwo (2) marks. Attempt all questions.
1 A graph G with vertices V > 3 is Hamiltonian if :

\'

(A) every vertex has degree less than )

(B) every vertex has degree at most -

(C) every vertex has degree at least

(D) none of the above
Or

The probability of survival of a five component series system for at least
100 days, when the lifetime of each component is independently and

identically distributed as one parameter exponential with mean life 0, is :

(A) e-—lOO/O (B) 8—5/(']
(C) e—500/9 (D) e-5006

2. Let vy = (1, 0, 2) and vy = (0, 3, 1) in R®. A vector in R? orthogonal to
both v; and v, is :

=1 1
_2t D 1 2’ - 1: 5
A [ 3 ] (B) ( 3]
2,
(C) (5' =~ 1) (D) none of these
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Or
The Dual simplex method :
(A) The iterations move towards feasibility maintaining optimality
(B) The iterations move towards optimality maintaining feasibility
(C) The iterations maintain both feasibility and optimality
(D) None of the above
3. The value of the integral

JIf e dx dy as

where £ : positive octant such that x + y + 2 < 1 is :

1 : Yo, w8
Q) l(e + 2) (m —l-(e + 4)
2 4

Or

If T is any unbiased estimator of ¢ based on a random sample of size n

from Poisson distribution with mean A, then variance of T is greater than

or equal to :
23 =
oy 2 ®) °
n n
(©) pie® D e

4, If T is a tree with V vertices and E edges, then :
(A) E=V (B) E=V -1
(C) E=V =2 (D) E=V -3

TB.C.: 4313/ET-.)/ " _ 1
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Or
Congider the following integer programming problem (IPP) :

Min.
Z = 4x + 3y
S.t.
bx + 3y > 30
x < 4
y=<6

x, ¥ > 0 and integers.
The optimal value of objective function is :

(A) 26 : (B) 27
(C) 28 (D) Infeasible solution
5. The set X = [1, 2) v (2, 3] is :
(A) disconnected (B) connected
(C) an open set (D) a countable set
Or

A parallel system :

(A) fails with the failure of any of its components

(B) survives till the survival of any of its components

(C) survives till the survival of a fixed number of its components
(D) none of the above

6. Let v be a signed measure on the measurable space (X, ). Then which of
the following states Hahn decomposition theorem :

(A) There exists positive sets A and B such that A n B = ¢ and
AuB=X

(B) There exists negative sets A and B such that A n B = ¢ and
AuB=X

(C) There exists a positive set A and a negative set B with A 1 B = ¢ such
that A w B =X

(D) There exists a positive set A and a negative set B with A m B # ¢ such
that A U B =X

T.B.C. : 43/13/ET -/ [ . 6
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Or
Consider the LPP :

Max.
Z = CTX
s.t.
AX = b
X>0

where Cisan x 1,5 >0and m x 1, A is m x n matrix. Then in the revised
simplex method the dimension of basis is :

(A) m-1 (B) m
(C) m+1 (D) can’t say
7.  Let C be the space of all convergent sequences of scalars. Then the dual of
Cis:
(A) 2 (B) Cpo
© @ FD<p<
Or

Let X, and X, be two independent Poisson variates with common parameter
0. Consider the following statistics for 6 :

B Ty=X +X5

) Ty= Xy + 2K,
Then :
(A) T, and T, are both sufficient for 6 .
(B) T, is sufficient but T; is not sufficient for 6
(C) T, is sufficient but T, is not sufficient for 0
(D) Both Ty and T, are not sufficient for 6

T.B.C. : 43/18/ET-JIL 8
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e iR X, @R X, 3w wE faw ¥ farw wetve wee o %10 B o
frafafaa siiwgl = f&wr #ie .

i) Ty=X;+ X5

@ Ty =X, + 2Xy

@ R e
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8. Fourier cosine transform of e?* is :

—8 > S
(A) e (B). ALae
P ' 2
© T D) S3is
- Or

In parametric linear programming :
(A) The objective function and the decision variables are replaced with the

parameterized functions

(B) The right-hand side vectors and decision variables are replaced with the
parameterized functions:

(C) The objective.function and the right-hand side vectors are replaced with
the parameterized functions

(D) Any of the above statements can be true

9. If a space X has a countable open base for its topology, then X is said to

be :
(A) first countable (B) second countable
(C) Hausdorfl (D) metrizable

Or
Stable population analysis is ‘done with respect to :
(A) Male population only
(B) Female population only
(C) Both male and female populations.
(D) None of the above

T.B.C. : 43/13/ET-TI_ 10
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10. The sequence space P is strictly convex if and only if :
A p=1 B) l<p<o
(C) 0<p<1 M 1l<p<eo
Or
Consider the non-linear programming problem :
Min :
AX)
s.t.
gi{X) < 0, 8= 1,2 iaaiiais , m
If X, is a local optimal solution to the given problem, then :
(A) VAXo)T d > 0, for all d € D (X
(BY VAXy)T d > 0, for all d € D (X)
(©) VAX)T d <0, for alld € D (X
(D) VAX) d <0, foralld € D (X
11. What is the remainder when 5% is divided by 12 :
(A) 1 (B 3
(C) 5 (D) none of these
Or

Let Xy, X5, Xg, X4, X5 be a random sample from an exponential distribution
with mean 0.5. If Y = minimum (X, X,, X3, X, X;), then the value of

P(Y > 0.1) is :
(A) e! (B) 05
(C) e™® (D) e 2

T.B.C. : 43/13/ET -1 12
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12. Let H be a Hilbert space, and let f be an arbitrary functional in H*. Then
there exists a unique vector y in H such that :

(A) Alx) # <x, y>, for every x in H
(B) flx) = <y, y>, for every x in H
(C) Aflx) = <x, y>, for every x in H
(D) fix) <|<x, y>|2, for every x in H
Or
The Kuhn-Tucker necessary conditions are also sufficient conditions :

(A) In a maximization problem, if the objective function is concave and the
solution space is concave set

(B) In a minimization pfoblem, if the objective function is concave and the
solution space is”concave set '

(€) In a maximization problem, if the objective function is concave and the
solution space is convex set

(D) In a minimization problem, if the objective function is concave and the
solution space is convex set

13. The condition number of a matrix A is :
A 1Al B) 1A
© NAl.HAT D) 1
Or
Net reproduction rate is a measure of :
(A) Fertility only
(B) Mortality only \
(C) Fertility with the component of mortality built into it
(D) Fertility with no mortality

T.B.C. : 43/13/ET-JI[ - 14



19 wH S H s wfe ¥, 3t ue @it £ He d @ weas 8, i H #
sTaHR/eRYd |y Heg ¥ W@ o

(A) H ¥ 7% x % T fx) ¢ <x, y>
B) H ¥ 7gs x & T flx) = <, y>
(C) H ¥ w&a x & A fix) = <x, 3>

M) H # &% 2 & Az <|<x, y>|2
HYUdm

FeA-2FET s F@z‘l’a'a?m’m feafeal o ¥
(A)  Hfirasiten gaen §, 9f 3999 WeH 39 ¥ ol FAYm g sEae 9gead

[

(B) =T wEE H, afy 35 wer 3@ § R wHeE weie Sfeae wead
g

(C)  sfymadieT Taey #, 3 3579 Hed 3@ ¢ 3N gy R and e
% '

(D) e gae #, 4t Reg $om 3@ § AR gEr enfe S9ge ey
?

13. @ A F1 HEWE TR T e
(A) IAl B A7
© HANI-NAY ™ 1

argar
frae woa o Twaa w9 % 2

(A). Hae WoEq &H

(B) #ad g oL

(C) Heg & T2F & WY T &
(D) TY F TH FH TR JOAA &N

T.B.C.:4313/ET-II[. 15 P.T.O.



14. Let (X, p) and (Y, v) be two measurable spaces. For any subset E of X x Y
and x € X, define E, = [y : x, y) € E}L If (u x v) (E) = 0, then :
(A) Ww(E,) # 0, for all x € X
(B) V(E,) =0, forall x € X
(C) Ww(E,) # 0, for almost all x € X
(D) WE,) = 0, for almost all x € X

Or
The dual of the given non-linear problem :
Min.
HX)
S.t.
AX < b
X>0
is :
(A) Max. -
' wiX, U) = XToX) - bTU
Sit.
voxX) + ATU > 0
U>0
(B) Max.
wX, U) = XToX) + TU
S.t.
voX) + ATU > 0
U>0
(C) Max.
yX, U) = oX) + XToX) + 6TU
S.t.
Vo(X) + ATu >0
U>0
(D) Max.
X, U) = oX) - XTo(X) — bTU
S.t. '

V¢(X)+ATU_>_0
U>0

T.B.C. : 43/13/ET -7 16



14. o wifed (X, p) 3R (Y, v) 1 A9gg gufeal 1 X x Y3 x e X & fodt oft

;Wﬁg:ﬂ%ﬁn&aﬁm=w:(x,y)e El @ 4@ (ux v) (E) =0 %

(A) WE) #0, 9ft x € X & ToQ
(B) WE,) =0, ®ftx ¢ X & o
(C) WE,) # 0, 7 It x € X & &
(D) WE,) = 0, @4 At x € X & Y

3Feq4ar
= 8 nRfas guen
Min.
¢X)
Sit.
AX < b
X>0
Cai-c i
(A) Max. .
- wX, U) = XToX) - 6TU
” S.t.
voX) + ATU > 0
U>0
(B) Max.
WX, U) = XToX) + bTU
S.t.
voX) + ATU > 0
U0 .
(C) Max.
X, U) = oX) + XTopX) + bTU
S.t.
veX) + ATU > 0
U=>0
(D) Max.
WX, ) = 6X) — XTo(X) — bTU
S.t.

voX) + ATU > 0
U=>0
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15. The Newton method for finding the positive square root of R > 0 is :

%X, tR R | — -
(A) %Xin X + % (B %Xia o Xyt x
=L R _ 2« +xx.,—-R
(C) %a = 2(-‘% + xi) . (D) X = % + %, |
Or

If 1:3 is a solution of the normal equation :
X'xp =X"'Y

in the Gauss-Markov set up (Y, Xf, c’l), then which one of the following is

not correct ?

(A) In general, B is not an unbiased estimator of
(B) E(Y-XPp=0

(€) D(Y - XPB) = DY) + DXP)

(D) Cov(Y - XB, XP) =0

16. The stress tensor at a point with respect to the axes x, y, z is given

by :
| T O |
o;=(1 0 1
1 30
Then principal stresses are :
(A) (@, 1, -1) (B) (-2, -1, 2)
©) (-2,-2,1) (D) (2, -1, -1)

T.B.C. : 43/13/ET-/; ". 13



15. R > 0 & ¥® =ige 9@ #31 & fou gz fafy & .

x _x%x ., +R p ~lx +_}_{_
(A) i = X+ % (B) & = g| %1 x,

Xig = _1_ X + E X .= 21‘2 + X%y R
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- 3HYdar
afy Trag-mla wEE (Y, Xp, o’ #, wwea wfwmm X x B =X'Y w1 w@ p
3, @ fim frofafem § & 90 od 7@ & 7
(A) TErEa:, B oW sfew aEes e e R
(B) E(Y-XP)=0
(€) D(Y - XP) = D(Y) + DXB)

(D) Cov(Y - XB, Xp)=0

g 1 1
16. @& x, y, z F "y fag W wfeaw-wlew 002[1 (1’ (1)  zm T ™ B
& Yioaa ¥
(A) (2, 1, -1) (B) (=2, -1, 2)
C) (-2,-2,1) (D) (2, -1, -1)
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Consider the LPP :
Max
Z = 30x + 20y
s.t.
2x + y < 8 (machine 1)
x + 3y < 8 (machine 2)
x,y>0

If the daily capacity of machine 1, is increased from 8 hours to 9 hours, the

new optimal solution will be :
(A) 128 ' (B) 132
(C) 138 (D) 142
17.  Galois group of (x2 - 2) (x* + 2) over 0 is isomorphic to :
(A) Z, (B) Zy, x Zy
(C) Dy (D) None of these
Or
nL, column 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)

T.B.C. : 43/13/ET -/ - 20



17.

LPP :

Max
Z = 30x + 20y

s.t.
2¢ +y < 8 (WY 1)
x + 3y < 8 (W 2)

x,y=>0
w faam FfEw)

ﬁumlﬁéﬁamsmﬁmmgmmﬂw&,mﬁwm
T 7 AW ? |

(A) 128 (B) 132
(C) 138 (D) 142
0 & aE (W) o2 — 2) 2+ 2) F Mew q9 fEwe ¥ Wl w2
A Z, (B) Zo x Zy
(C) Dy (D) T | FE A
AT

e Sted =R # pL, we @ el w2

(A) x 3T x + n w6 W 3w F A S A FoEE

(B) mmu—x+n)a}maﬂ@émwﬁa—aﬁvﬁﬁatﬁ
(© mmu-x+n>%ﬂmmﬁm

(D) Y S (x — x + n) H G H WHEED
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18. Let k& be a splitting field of a polynomial fix) over a field F.

O(Gal(K/F)) = [K : F] if
(A) a irreducible factor of flx) has repeated roots
(B) mno irreducible factor of fix) has repeated roots
(C) GCD(f'(x), Ax)) # 1
(D) None of the above

Or
Choose the incorrect statement :
(A) Dynamic programming is a technique of optimizing a multi-stage
decision process

(B) Dynamic programming refers to problems in which changes over time

are important
(C) Dynamic programming is based on Markovian property
(D) None of the above

19. Z3[x]/<1 + x2> has number of elements :

(A) 4 (B) 9
(C) 8 (D) None of these
Or

Xy Xpy coimassisinn , X, be a random sample from N(0, 1) distribution
and the prior distribution of 0 is N(0, 1), then the Bayes' estimator of
01s :

Y nX
(A) X B =33

X X

T.B.C. : 43/13/ET-111 22
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(D) =y # F wE T
 sverar
faug H9T & I FIGY :
(A) T G gg-smen FoR wfEm W e w0 s awdis §
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Freran .
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20,

If p and ¢ are the generalized momentum and coordinate of a Hamiltonian

2‘
by :
d*q .
A —-g=0
(A) T (B)
. d’¢ dg . _
(C) 7 R +g=0 | (D)

Or

1
system described by H=—(p2 -qz), the equation of motion is given

For (M|G|1) : (GD|e=|s) queuing system, where A be the arrival rate, E(¢)

and var(f) represent the service time distribution, the number of customer

in the system is :

MIEXE) + var®) 4o 4

i
(A) AB®)+ =0 @)

AE2(2) + var(t)]
21 - AE(®)]

(B) AE(®)+ AE() <1

AE*(@) + var(t)]

AE() <1
o+ AE@] TS

(C) AE(@)+

A*[E*(2) + var(f)],
1-2ze@n

(D) AE{)+ AE() <1



20. ufzpﬁ?q%ﬁ&ﬁm%mﬁaﬁamﬁ%m%ﬁﬁn:%(p%qg)

Z gfenfue BRE 9@ E @ R @ wde e gw fom s & 2

d?.q d2
(A) EF—‘FO (B) dt2+q 0
O . A D) dg" . PR
s T TR VgE Ao
Speran

(M|G|1) : (GD || W womedt & for, wef A ammm & ¥, Bl 3t = @)
Ffa goa famw frefas F@ %, women § medl S 9 © s

(A) AE@)+ }'2[;21“) ;’E‘;:)’)(m AE(#) < 1
B) AE@®)+ }‘“;:f’i :Eg”]; RE®) <1
(©) AE@)+ Az[;z(': ZE‘;;‘)’;”] AE() < 1
(D) AE@M) + LB 0 + varldl] oy g

[1 - AE@®)]

T.B.C. : 43/13/ET-I11 25 P.T.Q.



21.

If the functional f [f(x, )+ glx, ¥) %]dx has an extremum value, then

Xy

fix, y) and g(x, y) are related by :

of _%8 of _dg
W " & ® 3 3

Jof og 9
(C) £ S5 (D) %f; = 55-

Or
~ The joint distribution of number of deaths (dy}, x = 0, 1, 2, wooveneiees , w, for a

life table constructed from a sample is :
(A) Binomial - : (B) Poisson
(C) Multinomial (D) Normal

Which of thé following equations represex;t.s diffusion equation ?
(A) elu, +u,)=1, : (B) elu,, +u,)=u,
(CY euy =y M) u, +2+u, =4,

Oor

The annual demand of a product is 50,000 units with a purchase cost of
Rs. 120. Bach order costs Rs. 450 and inventory holding costs is 15% of the
annual average inventory value. If the company operates 250 days a year,
the procurement time is 10 days and safety stock is 500 units, then the

re-order point is :

- (A) 25600 (B) 2200

(C) 2000 (D) 1500

TB.C. : 43/13/ET-TI[ . 26



21.

22.

afg werE f [f(x,y)i—g(x,y)%]dx F TOA g§9 % A T Az, ) R
¥
g(x,y)ﬁﬂma?mmﬁ:

(A) %=g—% (B) %’%%
© %=g—i o %=%
HYAT
ofiest | fafifa Sfes wroit & g 969 d), x =0, 1, 2, s w A
F U WA ¥ e
(&) fem= : (B) @&l
(C) =ER ' (D) WA

ﬁwﬁ%ﬁ%mmﬁwmmmmt?

(A) eu, +u,)=u (B) e€(u, +uy,) =1ty

(C) eu, =uy D) u,+2+u, =uy

HFHUar
@ﬂzﬁmlzos.ﬁﬁmmﬁaﬁmnhso.ooomﬁﬁnmm
aﬁm4soaaﬁzﬁaéﬁﬁwmmﬁmmsﬁaq@amw%%a#ﬁ
e = 950 for T w T E, A v w10 f ol e =1 500 TR
: @ fr-mrex (g A g o
(A) 2500 (B) 2200

(C) 2000 (D) 1500

T.B.C. : 4313/ET- 11 27 P.T.O.



23.

T.B.C.

If f is a function of bounded variation on la, b), then :

(A) f'(x) does not exist on la, b]
(B) f'(x) exists for some point in [, b]
(C) f'(x) exists for almost all x in [a, b]
(D) None of the above
Or
|1 9. CT. CTRRTREEER . X,, are independent random observations on a variable

assuming the value 1 with probability p and the value 0 with probability
(1 — p), then the unbiased estimator for p?is :

(A) X2 (B) X(X-1)
nX:-X ’ = S )
@& SF=3 : (D) X(X = ;;)

The flow field of a fluid is given by q xyi + 2yz,; The shear strain at the
point (2, 1) is given by :
(A) 1 ' (B) -1
(C) 0 D) 2
Or

In a car washing facility, cars arrive according to a Poisson distribution with
a mean of 4 cars per hour and may wait in the facility’s parking lot if the
bay is busy. The service time distribution is normal with mean of 12 minutes
and variance of 9 minutes, then the time spent by the cars waiting to be
washed in the facility is :

(A) 2.1 hours (B) 3.2 hours

(C) 4.2 hours (D) 8.4 hours

: 43/13/ET-111 28



28. AR la, b] W s fFmor &1 we £, @ 5T -
(A) la, b] T f(x) AR E 7
(B) la, bl # fix) T forg & @ faemm @ %
(C) la, b) ¥ wowm @it x & foaw fx) foremm o 2
(D) wvdwa H | = T
stera

wifgwa p & WY 7 1 3l wirs@m (1 — p) & WY WA 0 AAd g A W H
T AR BHT Xy, KXoy coorrrceennnrnereennnns VX, B p2 & fo iy s
am e ;
(A) x2 B XX-1

X? -X il 3
& (D) X(X-;)

24. mmm@j3=xy3+2yﬁ' g femr mn ¥ fAg (2, 1) W HIETY
oo fr=fafes & g wra 2o e
A 1 ' (B) -1
(€ 0 (D) 2
g

F 97 B ghawm F= 4, % @@ ¥ $ oER vl W2 od 4 w0 F T
¥ ot ¥, ol afz 3 = @ Bw 2 wfEn wm # when FX w4 §) gl
gy w2 12 fel & oie ek 9 fedl & wEw @ Wy @ R @ TR S
o g #% 8 wien ¥ faarn ww E

(A) 2.1 = (B) 3.2 %

(C) 4.2 w2 (D) 8.4 =2

T.B.C. : 43/13/ET -,/ .. 29 P.T.O.



25. Let G be a region and suppose [ is a non-constant analytic function on -

Then for any open set U in G, flU) is :

(A) open (B) closed

{C) neither open nor closed (D) can not be open
Or

For a BIBD with parameters r, v, b, £ and A :

(A) k- 1)=Alv - 1) (BY Xk - 1) =rv - 1)

(C) RA-1)=av-1) (D) kir — 1) = v - 1)

26. If f is absolutely continuous on la, bj, then :
(A) f does not have a derivative anywhere on la, b]
(B) [ is constant on [a, ]
(C) [ is not of bounded variation on |a, bl
(D) [ is of bounded variation on |a, b)
Or

In PERT (Program Evaluation and Review Technique) analysis, the expectec

activity time is given by (wher ¢, = most likely, ¢, = optimistic anc
by = pessimistic time estimates) -
1| 1 {
—t 4t +—=(t +1
(A) 3L " 2 ( o p)
N )
(B) : 4¢, + 3 (¢, +t,)
2| 4
1{ 1 {
—12t +={t +t)
(C) 3L m 4 o 2 |
1 1 i
— 3t + =2, +12
(D) 3[ m 2 ( a p)"

T.B.C. : 43113/ET - 11 30 |



25.

26.

o AT G 49 ¥ o UM @ £, G % FeR aveus wew g, o e fes o

Hgq wg=E U in G 3 faC AD) % -

(A) F ) (B) T

(C) = F=a 7 & faga (D) Fga & A THA
AHq4ar

T 1, v, b, k #T A F W9 BIBD % AT :

(A) rk - 1) = Aw - 1) OB ME-D=rv-1

(€) kA =-1)=Av -1 D) kr—1) = vk - 1)

A% [a, b) W £ quiea G ¥, @ R e
(A) e, b] T F& S fF SEwes T €

(B) f, la, b] W TR T

(©) f, la;, b) W wiEs fa=wm = ¥
M) £ la, b] W SEs o w E

HaET
o (e vy T R ) favdm §, wenf T o frefeten
i 4 fed g R ¥ (s o, - wEifeE W, ¢, = STOER SR
z,,:ﬁwraﬁﬁmwm

1 ]
4tm + -2— (t" + tp)

- -

Qo=

(A)

(B) 4t

m

- :-;-(to - tp)1

b | -
e

2, + }i (£, +1,)

4

(C)

U3 | b

1 il
28, + 5 t, +t,)|

o
|}

(D)

‘o

T.B.C. : 43/13/ET-111 31 P.T.O.



217.

28.

T.B.C. : 43/13/ET-7/T 32

A continuous mapping of a compact metric space into a metric space
is .

{A) not continuous

(B) continuous but not uniformly continuous

{C) uniformly continuous

(D) not uniformly continuous

Or
. Y. IR R A , X,, is a random sample from U(0, #), 8 > 0. The MVUE
of 8 is :
n+1
(A) nX,, (B) *—n—Xu,x
n
©) o1 %m ™ X,

1
The numerical evaluation of I x'dx with 5 subintervals in the trapezoidsl
0

rule viclds :
(A) 0.25 (B) 0.26

(C) 1.0 (D) 0.5

1



27. Hgd ghw wafe & gis wufe § gaq AEfaeaw ¢ o
(A) Faq &
(B) W Ty WHEE § WA
(C) TO&ETal & Y Faq

(D) 3EFEY B9 H Haa

agay
U0, )8 X, Xy sty , X, "feos wfaesl & @ 0 =1 MVUE
¥
n+1
(A) nx(n) (B) Tx(n)
n
(C) n—_'_lem @M X,

l ’
98. waeta frm # 5 swsiwe ® my | A'dx 3 demew wewiwa @ afer @
0

¥
(A) 0.25 (B) 0.26
(€) 10 . (D 05

T.B.C. : 4313/ET-TI[ 33 P.T.O.



29.

Or

The daily demand for an item during a single period occurs instantaneously
at the start of the period. The distribution of the demand is rectangular between
300 and 400. The unit holding cost of the item during the period is Rs. 3.
and the unit penalty cost for running out of stock is Rs. 6. The optimal no.

of items to be purchased so as to maximize the profit are approximately -
(A) 357 ’ (B) 367
(C) 377 (D) 387
Let X be a: compl.ete metric space and let <F,> be a decreasing sequence

of non-empty closed subsets of X such that d(F,) — 0, then n ¥,

=]

contains :
(A) exactly one point (B) no point
(C) two points (D) none of these

Or

In a strip plot design two factors A and B with p and g levels respectivel;

are applied to :
(A) larger strips (B) smaller strips

(C) splitted strips (D) substrips

T.B.C. : 4313/ET-IL 34



29.

Hg4ar

TFE FEe F 9n ue % fau fae w9, omfy ® uwen wow § & I At
¥ wm w1 faao 300 T 400 % w9 AEAER ¥ wEY § ARE W W e

. AfseT @ 3 % %, ok =iF F® 9g W W 3R e @va 6 ¥ Ay W

mm%maﬂéaﬁmuﬂaﬁmﬁ@mwfmﬁm ?
(A) 357 | (B) 867

(€) 877 (D) 387
maﬁmﬁ;xw@mm%mmman>,x¢mmm

mmmﬁ%@ﬁ:'d@n)aotﬁﬁﬂﬁFnﬁawaaa%:

n=1
(A) T TH FHF (B) w8 3w &
(C) = 3F - (D) ¥ ¥ wE TE
HGar

figy (v2t) itz feomgs | A &iR B @ 3IRH, F99: p W ¢ T F Wy Frafatas
¥} fogd erygs 53 wm € 7

(A) e & gfedl (B) =1 BiEl ufeedl

(C) wfen wfezal D) =T

T.B.C. : 4313/ET-IIT 35 W i b e A



30.°

31.

Let f be a function defined on 1, 3] by :

: 1, if x is rational in [1, 3]
flx) =
0, if x s irrational in [1, 3]

then for any partition P of [1, 3], I(P, P equals :

(A) 1 (B) 2

) 0 (D) does not exist

Or

In network analysis, let tij represents the duration of an activity (i, ,
then :

(A) FFU = EFJ = ESl = tél'
(B) TF = EF; - LS; - ¢;
(C) TFy; = LF; = ES; - t;

(D) FFy

ES; — EF; — t;;
Which of the following is true ?
(A) 1! is reflexive (B) I is reflexive

(C) €, is reflexive (D) 4 is reflexive

T.B.C. : 43/13/ET-IIL © 36



30. #F wifsg £ &9 (1, 3] W

1, 7fz 21, 8] % i &
0, afg x[1, 317 iy ¥

f(x)=

# g uRwfve ¥,
aﬁnu,ammiﬁfampﬁmm{ﬁm&mm?
(A) 1 (B) 2
@ 0 - @ foemme =8 ¥
| Haar
S fawemm #, wr Wi 4 TRl @, ) ooty Prefm wm % @ e
(A) FF; = EF; — ES; - t;;
(B). TF = EF; - LS; — ¢
(C) TFy = LF; — ES; - ¢;
(D) FFU--ESJ--EF,.-t.-

LY

31, frafefes @ S s § 2

(A) ! w3 ® (B) I~ @qed &

(C) Cp &g ¥ D) ! =g ¥

T.B.C. : 43/13/ET- 11T 37 ' P.T.O.



Or

The maximum likelihood estimator of the parameter 8 in the density

function :

Flx, 0 = = e

- 2

based on a random sample X;, Xy, ..cccoceennins . S
{A) maximum (X;, X5, ..cooevrnen. » X))
(B) minimum (X, Xy, .civieeienn y X))
(C) mean of Xy, X5, civirniinns . &
(D) median of X, X5, oo .

32. If ulx, s) represents Laplace transform of ‘u(x, ¢), then the initial value

problem :
u  u
-é';'é-=‘é;-2-,-°°<x<°°, t=>0
w(x, 0) =0, du(x, 0) = sin(mnx)
ot
transforms to :
2. 2
(A) Zx—l;- + 2% = sin (rx) (B) g;l:« + st = sin (mx)
— D
(C) i—z-—sz?:—sin {(x) (D) %—s*ﬁz-sin(nx)

T.B.C. : 43/13/ET - [jL 38




32.

e ulx, t) F ATEH BIER d(x, s) FAEGd =4O T, O WRENE 5 (7 9H)
FHET

a2 2

%;;:g—t:,—oo<x<_oo, t>0
¢

ulx, 0) =0, duix, 0) = gin(mnx)

ot

Fratatan § wo=f@ 83 &

2 23

(A) %x—% + x*f = sin (mx) (B) % + s = sin (mx)
e P

(C) %—s&'=—sin(nx) (D) %lei-sz'i=-sin(nx)

T.B.C. : 43/13/ET-III 39 P.T.O.



Or

The steady state market share associated with the following brand switching

transition probability matrix :

I[[_Bt—;m:l—r X Y41'
X 06 04 |
X 1 0.8 0._2_J
18
(A) X = 50%, Y = 50% (B) X = 70%, Y = 30%
(C) X = 33.33%, Y = 66.67% (D) X = 66.67%, Y = 33.33%

33. The ring Z of integers :
(A) has both finite ascending and descending chain conditions

(B) has finite ascending chain condition but not finite descending chzx

condition
(C) is not principal ideal donﬁain
(D) none of the above
Or
In the split plot experiment, the main factor A and subfactor B are Sty
in the :

(A) Factorial experiment (B) Same experiment

BB bssdsal

(C) Two simple experiments (D) Latin square design

T.B.C. : 43/13/ET- .- 40



& watys @ sEen Fen i ¥ o
(A) X = 50%, Y = 50% (B) X = 70%, Y = 30%
() X = 33.33%, Y = 66.67% D) X = 66.67%, Y = 33.33%
33. {mfaﬁ%amz”ﬁ:’ .
(A)  uRf SRR SO SEUE dmen wheea aE
(B) it sTE s@en vy ¥ v ofif el geen whew T T
(C) wHE EY &% T §
(D) 3gdea # R =i
Forar

m(ﬁﬁa)mmﬁaﬁaWAshmBmawfmﬁm

o o ?
(A) wwEmfora WA (B) 9HM ITEF
(C) - T wEm (D) afeq = feuma

TR -4313/RT-T1T . 41 P.T.O.



0 0 7
(A) in Jordan canonipal form, when a # 0
(B) product of eigenvalues of A # det A
(C) in Jordan canonical form, when a = 0
(D) none of the above

Or

If there are only two firms competing in the market for 'single product, thes

that situation is called :

(A) Bilateral monopoly (B) Discriminating monopoly
(C) Duopoly (D) Oligopoly
1
35. The initial value problem % =y3 ) =0 :

(A) has a unique solution

(B) does not have any solution

sl e b BB bbd bbb o osess b

(C) has more than one solution

(D) none of the above

T.B.C. : 43/13/ET -/ 42



34.

35.

A=|0 2 @l pr%2

(A) ma:cotﬁtvhﬁﬁﬂamﬁ
B) A = aefiw A s (st e w5
(C) 9@ a =0 ¥ & inal fafea &9 4
(D) 9gaa # § @
Hgar

’

uﬁwﬁmaﬁmm%ﬁimm@%ﬁmmm
$

(A) femfras THiaFER (B) Ta¥Et =1 fafosment wHEHR

(C) FAMFR .+ (D) iR

1
YRR HWH OHET i:ix?'-=;ﬁf,y(o)=0 & 2

(A) ofgda @ ®

(B) #1 &F 78l ©
(C) % ¥ W@ 56 ©

(D) svgE # ¥ FE T

T.B.C. : 43/183/ET-111 . 43 . PT.O.



T.B.C.: 43/13/ET-7/i 44

Or

Suppose person A and person B draw random samples of sizes 15 and =
respectively from Ny, 62) 62 > 0 for testing Hg : p = 2 agains
H, : i > 2. In both the cases, t}ie observed sample means and observed standa=
deviations are same with values ¥, =%, = 1.8, 5, = 5, = 5. Both of them us
the usual t-test and state the p-values p N and Py respectively, Then whi=
of the following is correct ?

(A) p, =Py

(B) » A>Pg

(C) p A < Py

(D) relation between p, and Py depends on the value of s

For the linear integral equation :

olx)=x+

D S |-

®(&) dg,

the resolvent kernel R(x, &, 1) is :

(A) (B) 2

NoIW o=

(C) (D) 4



Freran

e et i ot A ol =ifR B, Hy cpo> 2 & faws Hy o po= 2 F wem
w0 B o N, 02) o2 > 0 & w8 15 A 20 @il & wgfeos syl fFeea
%nﬁﬁaﬁﬁﬁ,'ﬁ&ﬁmﬂwwaﬁmmmm%mm-
W K, =%, =188 =s,=s ¥ 3F B W 0% F W@ F@ € AR pAA
m:pAammeizhﬁnﬁwmiﬁaﬁwnﬁt?

(&) b, = Py

(B) p, > py

© p, <pg

(D) pAaﬁtha?aa-ams#mmﬁﬁtm%

36, ifmw yoiEm e

1
olx) = x +T &(8) d

Q
& forg wuw @fi2 Rix, & 1) % ¢
(A) (B) 2

(C) (D) 4

[S-REVE R R

T B.C. : 43/13/ET-III 45 P.T.O.



Or

Which of the following statements is true with respect to the elasticity

theorem 7

(A) If the demand curve is price inelastic, a rise in price will decrease the

consumer’s expenditure

(B) If the demand curve is price inelastic, a rise in price will increase the

consumer’s expenditure

() If the demand curve is price elastic, a rise in price will increase the

consumer's expenditure

(D) If the demand curve is price elastic, a fall in price will decrease thti

consumer’s expenditure

Let n be an integer > 1. Then t(n) is odd if and only if :

37.

(A) n is a prime number (B) n is a perfect square

(C) n is not a perfect square (D) none of these

Or

In a 2° factorial experiment, the key block is taken as :

(1), be, de, bede, abd, acd, abe, ace.

The confounded effects are :

(A) BCDE and ABD (B) AB, CD and ABCD

(C) ABE and ACE (D) DE and ABD
T.B.C. : 43/13/ET-111 46
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ATar
¥re gig & Ty § fefafes § @ 999 99 q® € 7

(A) 3fe WM 9% Fma awE §, @ sma 3 gfg Iwdiswm F =g § @
Huit

®) R W aw ww dEw R, @ o § qfe svdEw ® = F 3
e

(©) afz W aF SEE SRR §, f % d gty sedew # e g W
=i

(Dfuﬁuinaa:ﬁna@am%,ﬁﬁmﬁﬁnmmﬁm%mﬂm
e '

37. TR ofT fF o guiE > 1 % A R on) fam @ AR S dew 9k
(A) n 9 FEA ¥ '(B) ol R
(C) n 3@ a1 T o T B D) =T # q FE &
Fgar

95 wu wam #, gEm w=w (E3) #

(1), be, de, bede, abd, acd, abe, ace
a‘:mﬁfam%th#mﬁrmm%f
(A) BCDE @R ABD (B) AB, CD 3R ABCD

(C) ABE 3R ACE (D) DE R ABD

T.B.C. : 43/18/ET-]iL 47 . PT.0O.



38.

39.

T.B.C.: 4313/ET-11L A8

The plane containing ? and ;; is called :

(A) o.sculating plane (B) normal plane

(C) tangent plane (D) rectifyil.ig plane
Or

In a production process, Rs. 50,000 per annum is the machine cost an<

Rs. 30.000 is the tooling price. The company estimates that raw-material an< |

labour costs for producing 1 unit is Rs. 45, marketing and transportation cos

is Rs. 25. Company estimates the relationship between no. of units sold (¥

and selfing price (p) which is given by :

D = 10,000 — 50p; 0 < p < 20

s i i i i i i,

What is the unit selling price to get maximum profit ?
(A) Rs. 135 (B) Rs. 150 !
(C) Rs. 200 (D) Rs. 100 |

The resolvent kernel of the Volterra integral equation u(x) = flx' =

3 [ kix.)u(@)de with k(x,t)=e"" is given by :
0

(A) &t (B) e *®

(C) ez(x—t) ' (D) e—Z(I—t)

R i b b il o i



38.

39.

TBC. :

P R

(A) wmeerd wHEE (B) = wHaE

(C) =i wwee (D) wRehuw wEae (FEEwRT W)
IFgqar

S # wiEa 8, wfy =ad Wi # @rE 50,000 % ¥ &R swwn (fe) s
30,000 %. %lmﬁmm%ﬁmmmmwr%%‘ﬁqmw
it sm w45 v & fguE aw siEe e 26 @ ¥ e fa @ sl
F e (D) IR FE e (p) o Fefafen @ g S wE

D= 10,000 — 50p; 0 < p < 20

& #re Ty H A et ¥ sfeman @y e @ fog wia g fast i

FNME 7
(A) 135 % (B) 150 %
(C) 200 % (D) 100 %

e, ) = et % WY Se qUiE THEO al) = fx) + 3 [ klx, ) ut) dt F
’ 0

i @iz faefafes & g fear &

(A) - &t (B) e ¥

Q) 82(1—{) (D) 2-2(.!-—8)

43/13/ET-111 49 P.T.O.



40.

Suppose that we have a data set consisting of 20 observations, where each

value is either 0 or 1. Consider the statements :

(1) The mean of the data can not be larger than the variance

(2) The mean of the data can not be smaller than the variance

(3) The mean being same as the variance implies that the mean is zero
(4) The variance will be 0 if and only if the mean is either 1 or 0
Of the above statements :

(A) only (1) is correct (B) only (2) is correct

(C) only (2), (3) and (4) are correct (D)) all the four are correct
Finite abelian group of order 72 has the possible form :

(A) Zyx 2y, Ty % By % Ta

(B) Zy x Zy x Zy, Zy x 2y x Ly x Zg

(C) ZSXZQ,Z4XZZXZQ, Z2X22XZ2XZQ,ZSXZ3XZ3,Z4XZ?.

x Ly x Ly, Zg x Ly x Ly x Zy x Zy4

(D) None of the above
Or

The various forms of demand-oriented pricing policy are :
(A) Price discrimination on consumer basis
(B} Price discrimination on time basis
(C) Both (A) and (B)
(D) Either (A) or (B)

T.B.C. : 43/13/ET-III 50
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Har

R ST BAR U 20 Hei w1 2 uged ¥, e yEw "M W A 0% A 1
¥ 9 B wgd w faER Fifee .

(1) 2= = Wey yEO ¥ FY1 A A Fwa ¥
@) Bz W WA YO R B T D A E _
(3) TR F, WEI ® o o @ oaeed ¥ oo g w
4) wEm ga dm Ak s fad Ak @ A @ 1 W0 ¥
udaq w9 7 H :
(A) FEm (1) T & B) ae (2) T ¥
(C) Faa (2, @) M@ @E (D TR e E
10. 723ﬁfemvﬁﬁmamﬁﬁwmﬁqﬁamm:

(A) Zg x Zg, Zg x Zg * Zg
(B) Z, x Zo x Zg, Zy % Zg x Zg x Zg
(C) Zg % Zg, Zy % Ly X Zg, Zn x Ty % Ly x Lo, Zg x Zy x Ly, Zy x Zy

x Zg x Zg, Zn x Zy x Lo x Zy x Zy '
(D) =wdFa H | =1 @

1T

s ww fefon Aifs & fafe e ¥
(A) =udEEl % MR WY & G
(B) ¥9g & SMYR Y Hina fasEiHon
(C) (A) &R (B) 2
(D) = 4 (A) = (B)

TRO. - 4313/ET-I11 51 P.T.O.



42.

The curvature of the cubic curve = {u, t*, u*) is given by :

(A)

(C)

a 1
401 + 9u* + 9u?) @y 21+ Ou” + u')?
(1+4u” + 9u*) ) (1+ 4u® + 9" y*"*

B :
41 + 4u” + 9ut) 21 + 4u® + 9u')?

1+ 9% 4+ 9ut D 1+ 9u° + 9!

Or

Choose the correct statement :

(A)

(B)

(C)

(D)

The goal of revised simplex method is to give better solution of tre

problem

The goal of revised simplex method is the ordering of all calculations

so that no unnecessary calculations are performed

The goal of revised simplex method is to reduce the number
variables

The approach of the revised simplex method is different from thar

the original simplex method

IfChF=0and T =1, then T :

(A)
(C)

has repeated roots (B) is triangular
is not diagonalizable (D) none of these

Or

Wishart distribution is the multivariate generalization of :

(A)
(C)

normal distribution (B) %2 distribution

t distribution (D) F distribution

T.B.C. : 43/13/ET-111 52



41.

42,

i 5% o= (ot ut) 9 T fetaiea § & fed g @ s ?

1

4(1 + 9u® + 9u*) 21 + 9u® + 9u’)?

@A) i g’ +odh) e A + 4u® + u*)**

44 s

TR .
| gan

T FO H OAE FEC

(A) weife T fafa W W W w1 e T AW €

(B) maamfaﬁtﬁmmqﬁmﬁmmm%mﬁm
qﬁam?'-ilﬁmm

©) T T fafy w @@ S0 oW HEn S e ¥

(D) mmﬁﬁmmt@mm%wtﬁ?%

a‘ﬁChF=0%3?RT‘=I%..?hT':

(A) ® 99% T& € (B) Prwmig ¥

() fawoffa & ¥ @ T A B
Fgar

foomE He frws AgEt OIS § 2

(A) FHF w5 (B) x* @eA

(C) t = (D) F 9

TR.C.: 43/13/ET=1LL 53 ‘ P.T.O.



43.  Euler's forward method for the differential equation y' = flx, ¥) can be written

as |

(A) ¥iua = ¥ + Afyg B) Y1 = ¥iq + 201
h

©) ypa = ¥ + 3 D) Yiq =¥ + A

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_l 1+r
2 o\ T-r

is approximately normal with variance :

(A) (B)

N |-
e

(D) n—3

44. The path that minimizes the arc length of the curve between (xg, yg) =
(0, 0) and (x4, 1) = (1, 1) is represented by :

(A) y=x B) y = x?

(C) » 2% + x (D) none of these

T.B.C. : 48/13/ET -i/( - 54



5

s T o = flx, y) B fo sitaen m fafy @ Frefefen w9 F o R
o 9Fd o

(A i1 = ¥ + Min (B) Y1 = Yia + 2f;
h
©) ¥y =%+ 3fi M) i1 =¥ + b

G

nﬁ:r,mﬁmmm%%ﬁnvyﬂi&imﬁ%mﬁm
FegEy TE €, o waas

llo l1+r
g B |1-r
fEm TEIO WG ONT WA RO7

(A) ® -1

n n-

1 1
2 D 7-3

(C)

n-—

(xge o) = (0, 0) T (xg, yy) = (1, ) & da a% ® AN-TeE W A w0

aren w9 o g Frefdm g w2
(A) y ==x ' (B) y = x°

©€) y=22+x D) T ¥ FE T

T.B.C. : 43/13/ET-Ti[- 60 P.T.O.



. Or
In case of sampling from N, %), £ being unknown, the likelihood rati
test of H, : = p, (specified) is a function of :
(A) Hotelling’s T2 (B) Sample mean vector X onl;v
(C) Student's ¢ (D) None of these
45. R is a commutative ring.: ‘
(A) Every prime ideal of it is a maximal ideal
(B) R is not a field if R = Zylxl/<1 + x>
(C) Every prime ideal of R is a maximal ideal if R = Fix] (F : a field)
(D) none of the above
) ' Or
Consider the following five observations on (X, Y) :
(0, 1,) (1, 2), (2, 3), (3, 2), (4, 1)
and the statements :
(1) the least-square linear regression of Y on X is Y =—§-
(2) the least-square linear regression of X on Y is X = 2
(3) the correlation coefficient between X and Y is 0
(4) the correlation coefficient between X and Y is + 1
Of the above statements :
(A) Only (1) is correct
(B) Only (1) and (2) are correct
(C) Only (1), (2) and (3) are correct
(D) All the four are correct
T.B.C. : 43/18/ET-T1J . 56



g
N, (u, ) & whrrem =1 foufa #, s 2 omm &, Ho:p=Ho (fafafde=) = wiEs
suE ghe Feuwr wew da ¥ ?
(A) Wefem #1 T2 (B) SHaw wfgge =ed @igw X
(C) faenfddi = ¢ S TR FE T
45. R wufafg &3 %
(A) SF T SV TueTEe Sfers aedl ®
(B) AR R = Zylxl/<l + 2> & @ R & 7 ®
© R =Fil (SEF: &0 & AR = v UemEen sfews o ®
(D) s99%a & | =5 &
-~ - . gaan
% (X, Y) & Prefafes o= Jemi
0, 1,) (1, 2), (2, 3), (3, 2), 4, 1)
w 3k Fud W oA Gt
(1) XWYam:gaqaﬁtﬂﬁme=§—%
@ YW X ® gan ot aw g X = 2 ®
(3) X 3 Y # dra vewmy s 0 ¥
4) X 3R Y& fa sewmy oE o+ 1 ¥
e wyA H F
(A) Haa (1) 98 B
B) BEw (1) A (2) T ¥
(©) =aa (1), (2) ¥k (3) 7@ T
(D) =ri @& ¥

T.B.C.: 43/13/ET-Tif . 57 ‘ P.T.O.



46.

47,

In the third quadrant of the xy-plane, the characteristic of the differentiai

equation :

(1 + \/E)un + 2(m)uv 4 (1 - JE)u” =0 are
(A) Identical (B) Complex conjugates
(C) Real and positive (D) Real and negative

Or

If X~N 20, ), then the distribution of X2 s
(A) Univariate normal (B) Central %2
(C) Multivariate normal (D)  Non-central x?

The total number of generalized coordinates of a particle moving on the surface
of a sphere x% + 2+ 22 = 100 is :
(4) 1 ' (B) 2
(C) 3 (D) 4
Or

1
Let X be a binomial random variable with parameters (11» ‘5) Consider the

following values of % :

(1) k=2

(2) 2=3

3) k=4

4) k=25

At which value(s) of % is P(X = %) maximised ?
(A) only at 2 = 2 (B) only at 2 = 3 and & = 4
(C) only at & = 2 and kg4 (D) only at %

Il
o

T.B.C. : 43/13/ET-7//. 58



46, xy-GHGE @ TG, TGA H, FEHA FHEH0
(1 K \/:4:_;;;)14,,== + 2(\/1 +y- xy)uxy - (1 - \/x_y)u” =0

% favea §
(A) <EY (B) wfmy wg™
(C) arafas® w91 9As (D) =rdfEE J9 WmUE
arET
aft X~N,(0,% & & fs x xix %1 &1 & :
(A) TEfaER W= (B) &= x>
(C) =ga% WHH (D) FP=sE y>
47. m(ﬁm)xz+y2+z-1oo$mmﬂﬁmnm$mﬁ€mﬁ
T oW @ EEn ¥ :
oW1 B) 2
(C) 38 : (D) 4
3rerar

m%ﬁﬁqﬁ&(ll—)m%mwaﬁmﬂ%lk&‘mﬂ

"

(1) k=2

(2) k=38

@ k=4

4 k=5

w faer Fifew ok ammy B k2 B T AR W PX = k) sfuwad @@ & 2
(A) Fad k = 2 W (B) $95 bk =833k =4 W
(C) =ad k = 2 3R by W (D) HFAk =5 W

T.B.C. : 43/18/ET-T/L. 59 P.T.O.



49.

If fiz) is a non-constant polynomial, then there exists a complex number a
such that :

(A) ‘fla) > 0~ (B) fla) <0
(C) Ra)=0 (D) fla) =0
’ Or
~=1,2,......,N) be N independent observations from N, %),

Xl
R LR .
$== 21 Xo and let Z, (@=1,2, oo N) be i.id. variates distributed

according to N,(0,X). Then an unbiased estimator for ¥ is given by :

(A) ﬁz (X X)(X - X)'

T |

B) Z -aZa

a-l

N
(C) E—lz X, - X, -X)

Gul

D ¥N_1 ]ZaZa'

The value of the integral
H x dydz + y dzdx + z dxdy,
§

a2 2
where S is the outer surface of the part of ellipsoid : + -‘;%- . % =1 lying
above xy-plane is :
(A) 4w abc (B) 2n abe
i
(C) m abe (D) —z—abc

T.B.C.: 48N3/ET-1i/ . 60



49.

ofs flz) SR wwTE B, o e ofiny den faawm ot ®, @ fF e
(A) fla) >0 - (B) fla) <0
(C) fla) =0 (D) fla) # 0
Agan
; '’ N
I X (=L 2N, M@ D, BT 3 Ko & e o &

i 7 wifee fF Z,(@=1,2,......N), N,(0,%) % 78R #fed iid. frm & @

fer § ® fou eEfiv oTwes frEfatan @ gm e s

[[ x dydz + y dedx + z dudy %
S

2
ﬁﬂsxymamqgﬁdqw y—z Z_=1 % 9m % FW TS T, F A

c

T

(A) 4n abe (B) 2mn abe
b1

(C) mn abe (D) Eabc

T.B.C. : 43/13/ET -j// - 61 : P.T.0.



50.

51.

Or
A single observation X is drawn from the p.d.f. :
fix, 0) = ,x>0

to test the hypothesis Hg : 8 = 2 against H, : 0 = 1. If the critical region
is X > 1, then the value of power is :

(a 1 (B) e
(C) e | (D) e?
Let f and g are analytic on a region G. Then f = g if and only if :
(A) {z e G: fiz) > g2)} has a limit point in G
(B) (ze G: flz) = glz)] has a limit point in G
(@) |z € G:'flz) <glz)) has a limit point in G
D) {z € G: flz) # glz)) has a limit point in G
Or
Under PPSWR scheme, an unbiased estimator £, for population mean ¥y

is |

TR e Ve - ® b7 w
-1 -1
The stream function for a two-dimensional flow field is given by v = xy. The
flow is :
(A) Laminar (B) Uniform
(C) Irrotational (D) Rotational

T.B.C. : 43/13/ET-T7L. 62



50.

51.

Hgar

Hy:0=1% Peg Hy: 0 =2 W 1 e 53 % o @ 3= X
! pd.f. :

flx,0)=6e"™, x>0
A frn T S AR wheE AA X > 1 % A AW W OAA T ¢
(A) 1 * (B) e?
C) e (D) e?
mﬁﬁqfﬁfaﬁzg.éﬁ(}wfaﬁm%.ﬁﬁw{fsgmwwm
g
(A) lze G:flz) > gz}t G & wx ¥ fag &
B) lze G:flz) = glz)'G # = i fag %
@ lze G:fiz) <giz) GH ww @ fag ®
D) e G:flz)2g) G HuF dm fog ©

HIaan

PPSWR &1 & fa, FAE "4 yNa‘:faqmﬁmaumtn%:

1 N y‘ 1 " y‘

t" = — —— t" — = .2 2D

(A) n ; 1’, (B) r ; pi
15 1 & Yibs
=~ t - b 128 3

© t=p X VP ™ t=, XN

T.B.C. : 4313/ET-III 63 P.T.O.



52.

Or

Suppose X{, Xy, cerirvinniennn , Xy is & random sample from N8, 62) o2 = 10

Consider the prior for 6,

10

TR

i=1

¢ X

and consider the following statements :

(1) X

-

20

1

o
1]

(2)

<X if*x 20

(3)

>

4 §>xifx <0
Of the above statements :
(A) only (1) is correct
(B) only (2) ig correct

(C) only (2), (3) and (4) are correct

(D) All the four are correct

The symmetric group S, :

(A) solvable if n > 9

(B) solvable if n < 4

(C) has a non-simple group A, n >
(D) none of the above

T.B.C. : 43/13/ET-7/I~. 64
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Hqan

(1) 8=X

20X

(2 0= 1

(3) és)‘(‘qﬁ:)‘(zoﬁ
4) f>xaE X <0F¥
mﬁﬁﬁﬁ:.

(A) Faa (1) T8 ¥
(B) =F@ (2) ¥ ¥
(©) FEw (2), (3) I (4) =A E
(D) = wWE ¥
52. @ ¥ 8, ¢
A s EaRa>9 %
B) T AR <4 %
(C) -7HS A UE A, n =58
D) = # A wE A

T.B.C. : 43/13/BT -1l G5 P.1.O.



53.

Or

In general, the most efficient method of estimation to estimate population

mean using auxiliary information is :
(A) Ratio method of estimation

(B) Regression method of eétimation
(C) Product method of estimation

(D) None of the above

T osinx
The integral I dx

R -
(A) does not converge (B) converges but not absolutely
(C) converges absolutely (D) none of these

Or

The critical value for testing Hy : 8 = 0, against H; : 0 > 0, at o level of
aignificance in a normal population N(6, 1) is C;. If the level of significance
is halved, the critical value becomes C,. Which one of the following statements
is true for C; and Cqy ?

(C) C; = Cy (D) nothing definite can be said

TB.C. : 43/13/ET =1/~ 66



_ Frerat
W,mmmmmmmmmm-m%m
s = e fab ¥ |
(A) e i T faf
(B) e i wmsEn fafs
(©) mﬁ@(m)ﬁﬁx
(D) IdEa d § I T

'JT sin x
o x

53. dx .

(A) wifafa T8 B T
(B sftrafe ¥ T Yol S
() uiwm sfuEfE W T
D) IwE # ¥ T
Hgar

s wAfE : NGO, 1) ® Hg : 0 = 8 %1 Hy - 0> 0, & faes WEET F o
mmﬁmﬁ%ﬂw{mmcltmﬁmmmmmiﬂ
mﬁmczﬂm’élclﬁncz%mﬁaﬁf@amiiﬁmm

A
(A) Cl > CZ (B) Cl < 02

(©) €y =Cq D) TP Ffem @ wE W e ¥

T.B.C. : 43113/ET-11I 67 P.T.O.



54. The initial value problem :

2
%‘Z—+y=0,x>0

y0) =1, y'(0) =0

is equivalent to the Volterra integral eqguation :

(M) Y =1+[ (-2 y@)dt B) YD =1+ ¢+ y@dt
0 0
(€ ¥x)=1+] xt y(t)dt ® =1+ (x-0 yo)dt
0 E 0 ;
Or

In cluster sampling, the sampling variance of sample mean is :

N-n N-n

=\ 2 . = = &2
(A) Var(¥,)= = S, (B) Var(y,)= —= S.
=\ 0 - N 2 =y N-n 2
(€ Var(y,)=—=—8j D) Var(y,)=—=c"8
-3 b i S ATE
55. A =[ 4] with characteristic roots A; and A, :
(A) Xy =-1,%; =3 (B) Mky # det A
(C) Ay =-=1, Ay = 2 ' (D) none of these

T.B.C. : 43/13/ET -]/ 68



54.

55.

y0)=1,0)=0

HeT qHFA THIE W g ¥ o

(A) Hx) =1+ (¢-x) y)dt B) ¥ =1+ [ (¢+x) yt)dt
0 0
©) Y@ =1+ xt yo)dt D) ¥ =1+ -0y
0 . 0
reraT

'wqﬁwﬁ,uﬁzﬁmmmmt:

N-n N-n

(Aj Var(y,)==—5" @) Var(3,)=—x"S.
© Var(y,)="—5 ) Ver(f)=—7—8
A=[:3 j] s el Ay 3R 4y F W9 :

¥ O W U e (B) Aqhg # det A

© A =-1,0=2 D) TH F w T

T.B.C. : 43/13/ET-III 69" PP.0;



Or
Let X, Xo, cvrmevirens , Xp5 be i.i.d. observations from a uniform distribution on

the interval [9 3 0+ 5] where — oo < @ < o is an unknown parameter.

Consider the following statements :
(1) sample mean is an unbiased estimate for 0
(2) sample median is an unbiased estimate for 6

-

(3) sample mean is not the uniformly minimum variance unbiased estimate

for O

(4) sample median is not the uniformly minimum variance unbiased

estimate_for &
Of the above :
(A) only (1) is correct '
{B) only (2) is correct
(C) only (1), (3) and (4) are correct
(D) all the four are correct

56. The extremal of the integral

2

O Syt | H

(y" — ydx, ¥(0) =0, y(ﬁ) =1

8
(A) sin x + CcOS X (B) sin x — cos x

(C) cos x (D) sin x

T.B.C. : 43/13/ET-7/L. 70



56.

Yaror F, @l — 0 < 0 < = W WEA T

fretafan 99 W wAE Gt

(1) wfwEst wea 0 & forg el Swe ©

(@) wiaest mieE 0 & fom swfya e @

@) whed e 0 % fAU TEEEE ghEeE e SAiead Sehe e ¢
@) whee Wi 0 % o THEWE gEed TR el ek T8 ©
e i

(A)mmaﬁt'

‘B BEE () 9@ ¥

(©) 3T (1), (3) 3w (1) W ¥
M) = "t ¥

HHEC

O ——ts i A

(y® - ydx, ¥0)=0, y[E) =1

2
H OAH T :
(A) sin x + cos x (B) sin;c—cosx
(C) cos x (D) sin x

T.B.C.: 43/13/BT-11L 71 P.T.0.



Non-sampling errors oceur in
(A) Sample surve.y (B) Complete enumeration
(C) Systematic sampling (D) Both in (A) and (B)
57. Let n be any integer > 2 Then &(n) is :
(A) an odd m.xmber | (B) an even number
(C) a prime number p # 2 m 0
Or

In a clinical trial n ;anddmly chosen persons were enrolled to examine whether
two different skin creams, E and F, have different effects on the h@an body.
Cream E was applied to one of the randomly chosen arms of each persons,
cream F to the other arm. Assume that the response measures is a continuous

variable. The appropriate statistical test to be used to examine the difference

is :

(A) Two-sample t-test if 'norma»lity can be assumed
(B) Paired r-test if' normality can be assumed

(C) Two-sample Kolmogorov-Smirnov test

(15) Test for randomness

T.B.C. : 43/13/ET-/; /. 72
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57.

st Ffedl fead & © 2

(A) wiogyl weeor (B) ot T

(C) wwas WheT C D (A) 3 (B) 2l |
um St R op B o e > 2 ¥ A R o) ¥ -

(A) fawm dem (B) - §H T&AI
(c)awma'@rp;az @™ 0

HAgan

-mmww.ﬁ,mm%aﬁanmﬁﬁwam%mm‘

far T T 0 4 P WeR @ $W, E #iR F oW W 9 WO WS e
51w B % o = 5 aehes 9§ Wk aE W, o W F R
mmmmumaﬂaﬂawﬁ%maﬁﬂmﬁmﬁuqﬂmm
(A) T-wiaeel t,ﬁmﬁmﬁmﬁmm.%

(B) gﬁmt-ﬂﬂmaﬁmﬁmaﬁm.m%

©) & vy Srearie-fEE gl

(D) aRfeswa w1 W

T.B.C. : 43/13/ET-1/L 73 P.T.O.



58.

A group of order 100 has :
(A)
(B)

a normal subgroup of order 25

the number of normal subgroup of order 25 is 4

(&)
(D)

no sylow 2-subgroup

none of the above

Or

The probability p,, that n services occurred out of N in time ¢ (Pure death

model) with inter-departure time exponentially distributed with mean p,

is :

( )N—" e ™ (p.t)N e M
(A) P, = L:zN_n)!,,O<n<N (B) pnz-——N-i—_
' (ug)™ e
€ P.=" o) (D) None of these

59,

The joint pdf of two-dimensional random variable (X, Y) is given by :

: §xy'ls:r.<.y$2

/'(_t' y) - 9

0, elsewhere

Then the marginal pdf of Y is :

1 2 1<vy<2 g B 1€<y<2
—y(y*-1), +3¥= ¥ - 1), Y

(A) Ky =19"" ‘ (B) hiy) =19
0, elsewhere 0, elsewhere
2yt 1<ys?2

(C) hiy)=19 (D) None of these
0, elsewhere

T.B.C. : 43/13/ET-II1 T4
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58. FHE 100 F WY FT
(A) FHIF 25 F HEFG STEE A B
(B) ®HiF 25 % FEA IUEGE H A 4 ¥
(C) = f5el 23w T
D T § Y
e
mpn,ﬁmNﬁ%tw(ﬁzmmﬂ)ﬁuM(m)gaﬁ
siq. arqae @99 WA p @ T Sowarel w9 9 i ¥ @

83 M = ()N e™
(A) Py = (N_n)! 30<.n<N (B) P = N!
y - '
(©) p,,=9—“;—;f—- D) ¥ A T
59, feemmdt agfess =X (X, Y) 1 W62 pdf
8 1<x<y=<?2
oo A N ]
flx, ¥ =19
0, elsewhere
zr femr s ¥ @ Y @1 WmE@ pdf BN
'ly(yZ_l),ISyS2 .2_y(y2_1)’1$y$2
(A) Aly)=1{9 (B) h(y)=19
0, elsewhere 0, elsewhere
(€) hiy)=19 ® T wE
0, elsewhere .

T.B.C.: 4313/ET-7iL 75 P.T.O.



Or

A box contains N tickets which are numbered 1, 2, ..ocoovovovnen s N. The value
of N is, however, unknown. A simple random sample of n tickets is drawn
without replacement from the box. Let Ko By s deiviaiviitinns . X,, be numbers on
the tickets obtained in the 1st, 2nd, .......... , nth draws respectively. Which
of the following is an unbiased estimator of N ?
(A) 92X -1 where )—(--711-()(, *Xz s raxasuses +Xn)
(B) 2X +1
(C) 2X + 2
2
D) 2X -1
: 2
6(. Laplace transform of sinh 2¢ is :
2 - = |
(A) SZ -4 (B) 32 gl 5
8 2 |
Or i

The one step transition probability matrix P of a Markov chain, whose state
space ts {0, 1}, is :

i ¥
P=12 2
0 1]
1 c
If PXy =0] = 3 then E(X,) is :
1 1
(A) 12 {B) a
S i 1
(C) 3 (D) 9

T.B.C. : 43/13/ET-11] 76



A A NTETR EREL 2, s , N i 5= &t ® %1 qufg, N @
Wmaﬁtﬁnﬁﬁmwmmmwém R,
freren s §1 UM et OIS, 29, e nd 7 # wa femd w w
Xi; Xy soioascisovissa , X, ® gem &1 N =1 swfi e frefafes § 4 W
2
(A) 2X-1 wsff(:%(xﬁxﬁ._..f.' ...... +X.)
(B) 2X+1
o
(C) 2X+-§
1
(D) 2X"§
60. sinh 2t =1 TETH TIWH ¥
. 2 S 8
(A) 82__4 (B) 82_4
s 2
© ¥ D 2y
g
mmmwﬁmmmMPme&lo 1]
%, fefeafea &

11
p={2 2
01

sl PiX, = 0 = 3 & @ f EQL) ¥ :
1 1
A 35 B) 7
1 © 1
© 3 o 3

T.B.C. : 43/13/ET -1/ 7 P.T.0.



61.

62.

Zlx] is :
(A) a U.F.D., but neither a PID nor a Euclidean, Domain
(B) a PID, but neither a U.F.D., nor a Euclidean, Domain
(C) a Euclidean, Domain, but neither a PID nor a U.F.D.
(D) a UF.D,, a PID and a Euclidean, Domain

Or

Which of the following conditions imply independence of the random variables
Xand Y ?

(1) PX>a|lY>a)=PX>a)forallae R

(2) PX>a|Y<b)=PX>a)foralla b e R

(3) X and Y are uncorrelated :

(4) EX - a) (Y ~b) =EX -a) E(Y - b) foralla, b ¢ R

(A) only (1) (B) only (1) and (2)
(C) only (1), (2) and (4) (D) All the four conditions
Let A be any set such that m*A = 0 and let B be any set. Then :
(A) m¥A w B) > m*B (B) m¥A v B) < m*B
(C) m*™A U B) # m*B (D) m*A U B) = m*B

Or

The customers of a newspaper arrive according to a Poisson process with rate
A = 2 per minute. Given that there has bean exactly one customer in the
interval [ty — 1, {4 + 1], the probability that at least one customer arrive
in the interval (z,, t; + 2) is :

(A} — (B) o

) o

(C) 2

D) 1-¢*

T.B.C. : 43/13/ET-1I1 ; 8
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61.

62.

Zix] % :
(A) UH UF.D., @fes 7 @ PID 31 7 gaeizgm =ma
(B) U PID, &fF1 3 @ UF.D. #x 7 JFEH Sim
(C) T& FEEE, 2, JfeE T @ PID @it 7 UF.D.
(D) ©% U.ED. U PID 3R oF Zoeien 2ne
stera
frfafas § | #93 wfaadl = oe0d Igfs =@ X 3 Y =1 s @ =
¥ ?
(1) PX>a|lY>a)=PX>a 8flaec R% &
2) PX>a|lY<b) =PX>a) 5 a be R f&C
(8) X 3R Y swawEfam §
4 BUX —a) (Y -b)] =EX —a) E(Y - b) @fia, b€ R & fay
(A) =ad (1) . (B) 3@ (1) 3T (2)
(C) Fad (1), (2) 3R (4) (D) =r wfoe |
o =i A F¢ Aged 1R fF omtA = 0 ¥ 3R uE ofifve B #E e R
o e o
(A) m™A v B) > m*B (B) m*A u B) < m*B
(C) m*(A v B) # m*B .(D) m*(A v B) = m*B
sreraT
WHEN-TE F UEE EE WEd @ SER W e A =2 F W W I W
fafsa 3 W & Ity - 1, 1y + 1) e § 9% TF Tew o9 ¥, u% Wi
5 (b, to + 2) %009 § %9 4 F9 Th TS A ¥, ¥

(A) - o (B) o2

&y Eoi . D 1-e?

TB.C. : 43/13/ET-111 79 ' P.T.0.



63.

Let X be a normed linear space such that every absolutely convergent series

in X converges. Then :

(A) X is a Banach space (B) X = Gy

(C) X is not a Banach space (D) none of these
Or

Consider the following 2 x 2 table of frequencies of voter preferences to two

parties classified by gender, in an election :

Gender | Party A | Parly B | Total
Malé | 200 400 | 600
Femaie 100 300 400

Total 300 700 1000

Identify the correct statement :

(A) If there is no association between party and gender, the expected

frequencies are :

180 420

120 280

(B) The Chi-square statistic for testing no association is 0

(C) Gender and party are not associated

(D) Both males and females equally prefer party B

T.B.C. : 43/13/ET -, . L - 80



63 Hm e s X e thaw wufe 0% e X F e i st S sfefa

o B @ e
(A) X @rmE wnhe ¥ B) X = Cqyo
(©) X =@ aufe T8 ¥ M) ¥ F FE T

ST
ﬁnﬁf@azxzmmwm|mﬁ,mwﬁﬁmmmﬂ
=i % fre woeE W wER W adgm w1 oaghel § g ¥

HeT |THA ([TEB | |

ew | 200 | 400 | 600

Hfegem | 100 | 300 | 400

| == | 300 | 700 |1000

W@ FUA F TEEE WAL
(A) 3R 7 St & a9 @ T 7@ &, @ venfoa st €
180 420
120 280
B) X wwed A6 %, W wEm w0 & fay R = o 0 ¥
(Cn det ol 7@ B A WEEd TP
©) TE9 s afgerd A 7@ B # adEw AW T

T.B.C. : 48/13/ET~1LL, 81 © PRO.



65.

An infinite subset.of a discrete topological space is :
(A) non-compact (B) compact
(C) connected (D) disconnected
Or
A strongly connected Markev chain is also called as :
(A) Irreducible (B) Aperiodic
(C) Regression (D) None of these
Which of the following is false 7
(A) A seqinentially compact metric space is totally bounded

(B) A seque.ntially compact metric space has Bolzano-Weierstrass
property
(C) A compact metric space has Bolzano-Weierstrass property

(D) A sequentially compact metric space may not be compact

Or
Let Xy, Xy, «oovcssrasnne be i.i.d. N(1, 1) random variables. Let :
S, = X2 + X3 + coverceans +X2 forn > 1
Then
. Va8
lim is ;
new N
(A 0 (B) 1

(C) 4 (D) 6

TB.C.: 43/13/ET -7~ : 82



64. et ofeafrr Fufe @ auffiE STEESE ¥
(A) EE (B) ed
(C) =g (D) wrE=IEd
Haar
m@mamwm%ﬁiﬂmﬂi:
(A) FEEFIE (B) T
(C) () =T q FE W
65. frefafaa § ¥ S e § 2
(A) m:m@mmﬁzmvm%
(B) m:m@m‘mmm-mw@m%
<C)W@WWWW-W1N¢M%
(D) aw:dm-qﬁﬁmmaﬁmﬁﬁm

Hgar
e L L b T S iid N, _1)agf@$m%|mm%
§ =X+ X3 + coeenene +X2 nx=1%
ar fF
hmygr-(—s—'*l a'l'n.;
AT
(A) 0 | ®) 1

(C) 4 D)y 6

TB.C. : 43/13/ET-III 83 P.T.O.



66. The Lagrangian is a function of :
(A) g, b, (B) g, 4,
©) q by D) py, B
Or

The mean blood pressure (B.P.) of a group of persons was determined. After
an intervention trial, the mean B.P. was estimated again. To determine the
significance of intervention the test to be applied is :

(A) »>-test (B) Paired t-test
(C) z-test (D) F-test
67. The complex potenti;il due to a source m at z = zq is :
(A) m log (z - zp) (B) —m log (z - 2p)
(C) m log (z + zp) (D) - m log (z + zp)
Or

The probability of accepting a lot with N = 1000, n- = 89, ¢ = 2,

p =002 is :
(A) 0.73 (B) 0.74
(C) 0.75 (D) 0.76

68. A one-to-one continuous mapping of a compact space onto a Hausdorff space

is :

(A) a homeomorphism (B) not a homeomorphism
(C) not well defined (D) none of these
T.B.C. : 43/13/ET-71L. 84
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66.

~67.

B8.

gt g e & 2
(A} Qs Py (B) g, a9,
(C) G 2y D) Py, Py

@a{g%mﬁaﬁmaﬁmmmw.ﬁ)ﬁaﬁamw o7 | EEAE W
& wr, siw @, w5 R S 3 ) e (Zzcdem) #t mdea FEiRa
3 & fau e whEw e weme ?

(A) y2-adreo (B) g e

(C) =z-9% (D) F-gde&™

z=zoﬂ1’€"fﬁm%m.‘§‘ﬂ1ﬁﬂﬁmﬂﬁ:

(A} m log (= — zp) (B) — m log (z = 2¢)

(C) m log (z + zp) (D) — m log (z + 2p)
arerar

N:1000‘n=89,c=2.é=0.02$mmﬁ?ﬂm$@'qﬁm

Al

(A) 0.73 (B) 0.74

(@) 0.75 (D) 0.76

FTETE TR W HE Wi H S-S Had WErEE w7

(A) FHIEET (B) wogrEEga T

(©) TR T ¥ (D) T B/ TR AR

T.B.C. : 4313/ET-111 85 P.T.O.



69.

70.

Or
The joint probability density function of random variables X and Y is given
by :

Bxy, 0<x<y<],

flx, y)=
0, elsewhere

The conditional probability density function of X given y is :

& 2y
(A) y'l (B) 1 = xz
2 2x?
© =2 o =
x y

If the curve given by 7 = (a cos u, a sin u, f(u)) is a plane, the function flu)

is given by @
(A) flw) =u (B) flu) = u
(C) Au) = u® (D) Au) = constant

Or
If Karl Pearson’s coefficient of skewness of a distribution is 0.32, its
mean is 29.6 and standard deviation is 6.5, then mode of the distribution
18 !
(A) 27.00 (B) 27.50
(C) 27.51 (D) 27.52
Which of the following is true ?
(A) both R" and C" are connected
(B) R" is connected but C" is disconnected
(C) R” is disconnected but C" is connected
(D) both R" and C" are disconnected

T.B.C. : 43/13/ET /i 86



AqaT
aefes =0 X 3R Y F §FF WiEET TR WA

8xy, 0<x<y<]
flx, y)= | '
0, @dl AR (elsewhere)

%mmw%uymxmmmmmw@n?

2x . 2y
Ay B) 1_,°
- (© %} (D) gx;
69. aﬁ:?=(acosu,a8inu,f(u>)mﬁmw.ﬁmt,ﬁlwm).ﬁﬂ%@a
% g fga smm '
T W) fw=u ] ®) flw) = u?
(C) f(u) = u? : (D) fAu) = TR
HI4AT

a&da%émmmmmwo.32,t.mmw29.e%aﬁzm
fraer 6.5 %, T w1 A
(A) 27.00 _ (B) 27.50
(C) 27.51 D) 27.52
70, Frefafas § @ @@ "D ¥ 2
(A) R" 3w C" 2N wafed ®
(B) R" wEfgd ¥ wg C" wewafga ¥
(©) R" smaEfza & g C" wHGa €
D) R® R C" A srEEiEa €

T.B.C. : 43/13/ET-//L- 87 P.T.O.



Or
In a double sampling plan with :
n1=50,Cl=1,n2=100,02=3

if the incoming lots have fraction non-conforming p = 0.05, then the
probability of acceptance o‘n'the first sample is :
(&) 0279 (B) 0.269
(C) 0.259 (D) 0.289
71. If G is a graph with V vertices, E edges and R regions, then :
(A) V+R=E -2 ; B) V+R=E + 2
(C) V+R=E+1 M V+R=E-1
; Or
A continuous random variable X has probability density function :
fix) = 822, 0 <x <1
= 0, otherwise

PX < a) = PX > a),

then the value of a is :

.

1)\2
(A) (5)

© (%)

T.B.C. : 43/13/ET -TZL 88
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HYAT

u1=5o,cl=1,n2=100.02=3$muf‘gw:uﬁ1amam'mmﬁuf‘aamrﬁ
gl # fir= oAAEY p = 0.06 ¥, @ wyw whieyl W w0 H O

anft s
(A) 0.279 "~ (B) 0.269
(C) 0.259 (D) 0.289

71. afz G, V ¥isf, E #1 ik R wew & Wy @ () ¥ 9@ fEo
(A) V+R=E -2 B) V+R=E + 2

C) V+R=E+1 2 M V+R

E-1
areran
dew Agfes WX X W Wfww 9T T §
fix) =3x%, 0 <x <1

=0, ¥ @ (otherwise)

PX < a) = PX > a).
%a\ammz’tm:

1 i
132 1)\3
(A) (5) (B) (-2‘]
!

(©) (%)“ D) (-;-)"’

T.B.C. : 43/13/ET =TI 89 P.T.0.



72.

73.

The eigenfunction of Sturm-Liouville boundary value problem :
Y+ iy=0 A>0

¥(0) = y(m) = 0
lie in the interval :
A) (0, m (B) [0, =l
(©) (0, nl @™ [0, n)

Or

If a statistic ¢ follows Student’s ¢ distribution with n d.f., then t2
follows :

(A) t distribution with n d.f.

(B) %? distribution with n d.f.
(C) F distribution with (1, n) d.f.
(D) Normal distribution

If u and v" are velocity components in r-and z-directions, respectively, the
continuity equation for 2D incompressible homogeneous fluid in cylindrical
polar coordinates (r, z) takes the form :

du v du 1ldv u
W S te? ® o rar "
Ju 1ldv 2u du dv  u _
© Frmtr " D Fratr?

Or

50 electric tubes of a certain type were tested without replacement. The test
terminated after first five tubes blow. The failures were recorded at the

following times (in hours) :

120, 195, 260, 350, 420

Assuming failure time distribution to be single parameter exponential, the
reliability of the electric tubes at ¢+ = 500 hours is

(A) e—O.lO (B) e—o.ll
(C) 8—0.13 (D) 8-0'12

T.B.C. : 43/113/ET-7/1. 90



T72.

" 73,

TB:G.4

=H-wg b e (I ——
y+hy=024>0
»0) = ylm) = 0
1 s wew Faud § fem ¥ oo
(A) (0, m B) 10, 1
(C) (0. ml ' o [0, 7
AHgan

ufenfazsiﬁz,nd.f.%muﬁaﬁéﬁ%zdamajaﬂwm%?hﬂm
Fa B o

(A) n df & g ¢ A

B) n df = @g 32w

(©) (1, n) df % @= F 54

(D) QErE a2
vxfduafr{u.rs?nzﬁvnaﬁﬁanm%ﬁﬂamgﬁﬁﬁuﬁ(r,z)ﬁzn
Hﬁ@WW%WWWW@W%’

du Jv du ‘1 du

@ 5te? @Y et
du lov 2u _ du dv  u _
& ar+r'5;+r-0 o) ar+az+r—o
FHeadar

v wER F 50 e = ZgE F, ey & i Siten AT 41| TEER oi T
%maﬁ%mmmm@nmumaﬁaﬂﬁqﬁﬂfmmﬁi(u%ﬁ)
qr = TEa T o9

120, 195, 260, 350, 420

mwmﬂmmmm@,ﬁmaﬁ{{ﬂaﬁﬁmﬁm
= 500 W3 W ¥ :

(A) 8-0'10‘ (B) 8—0.11
(g R (D) e V12

43/13/ET-111 Bl . P.T.O.



74.  Which of the following statements is false ?

(A)
(B)
(C)

(D)

A monotonic function on [a, ] is Riemann integrable on [a, b]
A continuous function on [e, b| is Riemann integrable on [a, 5]

If /' is bounded on [a, b} and monotonic on (a, b), then f is Riemann

integrable on [a, b]

A discontinuous funection on la; &] is not Riemann integrable on
la, b]

Or

A fraction non-conforming control chart with LCL = 0.01, CL = 0.10.

UCL = 0.19 is used to control a process. If 3¢ limits are used, the sample

size for the control chart is :

(A)
(C)

2105 (B) 200
150 (D) 100

75, If C is the circle |z| = 4, then

N

is equai to :
(A) m _ (B) —mu
(C) —ifn | (D) in

Or

The O.C. function of a sequential sampling plan for which Py = 0.02,

a = 0.05, p; = 0.5, B = 0.10, with best incoming lot quality is :

(A)
(C)

0 (B) 0.10
0.95 (0 1

P.B.C. : 43/13/ET-I11 92



74, Frefafan § § S e € 2
(A) {a,b]mqa;ﬁ:—samla,blmﬂmmmﬂ%
(B) la, b] R HaeT W, [a, b] T qAF WA §
(C) uﬁ:f,[a,blmuﬁazta?n(a.bmm%,aﬁ[a,b]mﬁmm
¥
(D) la, b] | HETGA T, o, bl T TF FEEEE TR
HYAr

LCL = 0.01, CL = 0.10, UCL=0.19a}mﬁ=fm§mﬁuam=néaa.m-
ﬁﬁa&zamﬁ%faqmﬁmﬁmm%mﬁ%ahﬁm-aﬁw,ﬂm
o & fau yhee SR © ¢ '

(A) 50 _ (B) 200
(C) 150 . (D) 100
. 75. 3 CTH |z| =4 7% @ :
| Femr
fras e & 7
@) (B) —ni
(C) —iln (D) il
HAAr

s v s feed R pg = 0.02, @ = 005, py = 05, B = 0.10
t,mmmmﬁmao,cm%:

(A) 0 (B) 0.10
(C) 0.95 M 1

T.B.C. : 48/13/ET-1(L- 93 P.T.O.



