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MATHEMATICAL SCIENCE

Paper 11
1
Time Allowed : 1: Hours] Maximum Marks : 100

Note :—This paper consists fifty (50) multiple choice questions. Each question

carries two (2) marks. Attempt All of them.
1. A program that contains nothing but string of zeros and one is called :
(A) Machine language .program
(B) Assembly la;xguage program
(C) Interpreted program

(D) Binary language program

2. Which of the following is not an operating system ?
(A) DOS (B) UNIX
(C) WINDOW NT (D) JAVA
. PP R 2. N saaee is the Ist high level language developed by IBM in 1957.
(A) PROLOG (B) ALGOL
(C) LEO (D)  FORTRAN
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4. 1024 bytes equals :

(A) 1 KB (B) 1 GB
(C) 1 MB i (D) 1 TB
5. What is the permanent memory built into your computer called ?
(A) CD-ROM (B) RAM
(C) ROM (D) CPU

6. The function g:]0,1[ — [0, 1] given by
g(x)=[sin(2nx.)|, xe]0,1]|
is :
(A) Continuous and onto
(B) Continuous and one-one
(C) Continuous and bijective
(D) Not continuous

TBC : 28/14/ET-11 4



4. 1024 =52 THEEH woEl ¥ 2
(A) 1 & (B) 1 14t
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s 8 Find the residue of the function given by :

2
- 22
(2) = —=
Fes (z+1)? (22 +4)
at z = 2i.
T+i T-i
(A) 55 (B) 25
~14 ~T-i
(C) 95 (D) 95
8. Let f be a twice differentiable function such that f"(x)> 0 for all x € [a, b].

Then the points ¢ € [a, 5] at which the area between the graph y = fi(x), the

tangent to the graph at (¢, f{¢)) and the lines x = a, x = b attains its minimum

value :

(A) a (B) b
a+b a—b

(C) 2 (D) 35

9. The value of

§ sinmz® + cos Mz
12l

ciislwa Z-D(2-2)
is -
(A) 2mi (B) -2mri
(C) O (D) 4mi

TBC : 28/14/ET-I1 6
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-2z
@)= ——
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T+ T—1i
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8. WM 7 fuE S fanfka wem w8 aw T w9 xela, bl F Y U0 >0

T g cela, bl &8 W AFE y=flx) & A w1 OGH, WE B =TI (e, fle)
T ST x = a, x = b IENE W B, Awn sfydan HN WW HEE € :

(A) a ® b
o L5 o 22
sinnz” + cosmz’
% c:a:@, G-Di(z-2) @ 7 FE ?
(A) 2mi (B) -2ni
$s2010 (D) 4ni
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10. For the function f: R — R given by f(x) =|x|, x € R, which of the following

statements is false ?
(A) Continuous at 0
(B) Continuous at every real number
(C) Not continuous at 0
(D) Continuous at every real number ¢ #0
11. Let
S=1{(k1,0),(00,1, &), , & 1).
Then, S is a ba;is for R? if and only if :
(A) k=0 (B) k=2
(C) R#0 and 2% 22 (D) %&+0 and % = 2

12. Let Pylx] be the vector space of all polynomials over R of degree less than
or equal to 2. Let D be the differential operator on P;[x]. Then, matrix of

D relative to the basis [1, x, 22 is equal to :

0 0 0] 0 0 0
@ (0 0 1 ® |2 00
2 0 0 0 0 1
0 0 0 0 0 O]
© |1 00 @ |0 0 2
0 2 0] 0 1 0]

TBC : 2814/ET-11 8



100 %o f:Ro R % o0 fia)=|x|, xeR o0 & o & ? Pofefeas 3 @
HITH FGT AT £ 7

(A) O 9 Haa

(B) woiw Amdfas " W e
(C) 0 9 3yHTq

(D) Wors FEEs = o2 0 YT HEE

11. "E & & S=141,0,00,1,4,0,41) 7 S, R® & fou s gomur ¥ =%

#r dEE TR"T :
(A) k=0 B) k#2
(C) k=20 3R p229 (D) k=20 3T k2

12. HE & Polx], 98 9 @ 2 & vk f2ift & R & s |9 ages &1 a9k
M ¥ T A R D, Pylx) W falew o ¥, wE R (1, x, 2% F wy
D w1 Afzsw foas sm=t & 2

000 00 0
@ [0 01 @ |2 00
2 0 0 0 0 1]
0 0 0 0 0 0
@ |1 00 o |0 0 2
0 2 0] 01 0
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13. Let
u=(1,-4,3), v=(1,11) and w=(1,2,3)
in R>. Then which of the following is not true ?
(A) v is orthogonal to w
.(B) u is orthogonal to v
(C) u is orthogonal to w
(D) u is not orthogonz;l to w
14. Which of the following mapping R? — R? is not a linear transformation ?
(A) (x,y) = (x—y x) (B) (x,y)-=>x-y,x+y)

(C) (x,y) — (xy, x) (D) (x, y)—(0,0)

15. Let T:RZ - R? be a map, then which of the following is a linear

transformation ? .
(A) T (x, y) - (xz, y) ‘ (B) Ti(x,y) =(y, x)
(C) Tix,y)=(x,y+2) D T y=(x-2y)

TBC : 2814/ET-11 10



13. == @t R? #
u=(1,-4,3), v=(1,11D 3N w=01,23
% = Froafafga 5 § 99 v =@ & 2
(A) v, w & T=FONT ¥
(B) u, v T=EHMIE ¥
(C) u, w= TEHF ¥
(D) u,w%ﬁﬁ;ﬁ"ﬂﬂ‘ﬂﬁ%
14, fr=ifafEa 4 § F=H #ftn R2 o, R? s ifae oo @ & 2
A) (x,y)—>(kx-yx) B) x> x-y,x+y)
(C) (x, y)— (xy, x) D) (x, y) - (0,0

15, HA & T-RZR2 @& #y &, 7a Fofafgs § @ 39 uw Was soeam
¥ 2

(A) T(x,y)=(x2y (B) T(x,y)=(y, %)

(C) Tix,y)=(x,y+2) D T, y)==x-23y

TBC : 28/14/ET-1I 11 P.T.O.



16.

17.

18.

An urn contains 3 white and 4 black balls. A ball is drawn at random, its
colour is noted and returned to the urn along with two additional balls of
the same colour. If a ball is drawn again from the urn, then the probability
that the ball drawn is white, is :

(A) (B)

(C)

e Ol

3% W

(D)

Two coins are tossed. The events A = {T, T} and B = (H, H} are :
(A) Mutually exclusive but not independent

(B) Independent but not mutually exclusive

(C) Mutually exclusive and independent

(D) None of the above

If X is a discrete random variable assuming values 1, 2, 3, .............. with

probability mass function :
P) = PX =x) 2=1,2 ..oees ;

then E(X) equals :

A) 2 nPX=n) (B) 2, n*.PX=n)
n=1 n~1

© 2 PX=zn) M 2, n.PX=n)
n=1 n=1

TBC : 2814/ET-11 12
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(A) (B)

3| eiw
gl o

(C) (D)

17. 2 fomsi =1 Son W@ ¥ A = (T, T) 3R B = (H, H #Ff =w=md ¥ ?
(A) UnEiE e § W wew E §
(B) wmEw ¥ w wrAfey fafee @ €
(C) urmfr fafie o =o= 2
D) =vgw #7 & =@ T

18. =#fz X u% 9g%F Fgfeow =1 WOWET FTNE HEA % WY HEds "
Lo D58y omessissiniisa

px)=PX=x), x=1,2 ccc.. :
a BEX) 5o agmer ¥ ?

(A) 2 n P(X =n) (B) z nz, PX =n)
n=1 n:l

© 3 PXzn) ™ 2 nPXsa
n=1 . n=1
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19.

20.

21.

The mean and variance of binomial distribution are 8 and 4, respectively.
Then P(X = 1) is equal to :

1 1
(A) 217 _ (B) 2%
1 1
(C) 26 (D) 28
Let X, Xg, coccnerann , X4 be a random sample from a continuous population with

is greater than or equal to :

(A) 09973 (B)

(C)

0|
=

A feasible solution to an LPP :

(A) must satisfy all of the problem’s constraints simultaneously

(B) need not satisfy all of the constraints, only some of them

(C) must be a corner point of the feasible region

(D) must optimize the value of the objective function

TBC : 2814/ET-11 14



19. feuz fagor & weg ot wEr HA9: 8 3R 4 ¥ @@ P(X = 1) frasd aue

¥ 2
1 1
(A) 212 (B) 2%
C) = D) -
©, 2 ki
2R G B T S— X TR p AT TE o? F WY T TEESA ¥ UF AgSh

(A) 09973 (B}

(C)

edfe
S

21. UF LPP = foau m=afam wmem =0 T 2
(A) frifa 2 wf afawal =t wg= won Tfeg
(B) Wi sfawEi #1 T H # oEvEERa T8 €, Paa P B o ¥
© wem @% § @ A W fag 9 e

(D) =23 FEE H WH W Aeead wal €
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22. The LPP :
Max Z = 2x; + x
Subject to X3 + x5 = 1
Xy + 2x5 = 4 ]
Xy, Xp = 0

has :

(A) Unique solﬁﬁon

(B) No solution
(C) Unbounded solution
(D) Alternative optimal solution
23. The basic feasible solutions of an LPP are :

(A) Linearly independent and linearly dependent both depend on the nature

of solutions
(B) Linearly dependent
(C) Linearly independent

(D) None of the above

TBC : 28/14/ET-11 16



22. LPP (u=.widl.)
Max Z = 2%, + Xg
Xy + %<1 & W
Xy + 29 = 4
xq, X3 = 0
= T o:
(A) Ta=go "9 -
(B) HHrEE A&
(C) iy TeeE
(D) S=fegs T=aH HAEA
23. LPP (uadidi) =1 snunyd wowifaa 9w =1 & 2
(A) e =os 3 Yasiy i 39 aawe $1 gsfa @ il

(B) fawm it

(C) Ya=m =ma=
(D) 39gFa # § = 9
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If the addition of a constraint to a LPP does not change the solution, the

constraint is said to be :
(A) Bounded (B) Infeasible
(C) Unbounded (D) Redundant

The mathematical theory behind linear programming states that an optimal

solution to any problem will lie at a(n) ........ccooieol. of the feasible region.
(A) Interior point or center

(B) Corner point or extreme point

(C) Interior point or extreme point

(D) None of the above

n
nm (-1)
2

x, = sin ,neN,

then limit inferior and limit superior of <x,> are :
(A) 1and 1 (B) -1 and 0

(C) 0 and 1 (D) -2 and 2

TBC : 28/14/ET-11 18



#fz TE. um. @ (LLP) § aifuu@E =1 41 3 | 599 98 acaal o SAMYE

w1 FE AT :
(A) ufEz (B) #9m=g
C) =g (D) FEYIS

ety vt & 92 nfdra fagra aaa ¥ & e il =1 deean gmuE aefaa

(A) sl fag sigan &%
(B) =1 =1 fag sgan = &g

(C) i fag sigar =918 fag

D I FF =

1y
x,,:sinn—;-l»( ;) ,neN,

TE <x,> H WA e i H@e owEw Fm ¥ 2
(A) 13 1 (B) -1 3W 0

(C) 031 D) -2 3T 2
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Or

For bivariate data :

x 2.
2. 2
3 o
<1 i6

The correlation coefficient is :
- 1
A B B —%
(C) 1 o -1
Let fiz)=wu + iv be an analytic function. If
w =€ “(xsiny — yvcosy).,

then v is given by

(A) v =e Y(ysiny + ycosy) + c

(B) ov=e F(ysiny + xcosx) + ¢
(C) v=e ¥{(ysiny + xcosvy) + c
(D) v=e “(ysiny + xcosy) + c

28/14/ET—I1 20



fafa= =g
X
2
3
4
HEwE UNH €
(A) 0
C) 1

27. WA W F flz)=u+iv UH favatga wew ¥ 9

u=e “(xsiny — ycosy),

w4 v F9 T sndm ?

(A) v=eY(ysiny + ycosy) +c¢
(B) v=e*(ysiny + xcosx) +c¢
(C) p=e?(ysiny+ xcosy)+c
(D) pv=e*(ysiny + xcosy) + ¢

TBC : 2814/ET-11
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1
(B) ~3

(D) -1
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Or

Which one of the following tests is used to test whether two samples have
been drawn from the same population ?

(A) Chi-square test

(B) Sign test

(C) Median test

(D) Mann-Whitney U-test

28. If f(x)=4x>- x. then :

Tim f(x-o-h)-f(x)’
A0 h
equals :
(A) 8 - 1
(B) 4x + 1
(C) 8& + 1
(D) 4x -1

TBC : 2814/ET-I1 22
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frefafaa 3§ & Fa wiew o8 w090 #0339 & o 2 & S TE W
& smadt & fomg @ § 2

(A) FE-T=EET T
(B) Hrg wdae

(C) wifsg wiygm

(D) wTH-=Eea quvr

28. IR flx)=4x%-x, T :

*

h—0 h Swie

T ¥ :
(A) 8 -1
(B) 4x + 1
(C) 8x + 1
(D) 4x -1

TBC : 28/14/ET-II 23 P.T.O.



o7

X and Y have a joint continuous distribution. Match List T with List II

select the correct answer using the codes given below the lists :
List 1 ¢ List II

(@ p%=1, where p=corr(X,Y) (1) (X,Y) follows a bivariate no

distribution
b)) EX™ Y% =EX".E(XYY (2) X and Y are independent
(e) X + Y follows a normal (3) Y increases or decreases as X d

distribution

(d) p>0, where p = corr(X, Y) (4) The joint pdf of X and Y does not

exist
Codes :
(@ () 0 (@
A) 4 (2 1) @3
B) 1) 3 4) (@
C @ 3 1 @

D)y 1 (2 (4) (3)

TBC : 28/14/ET-I1 24




HFTFar

X 2R Y 1 999 Tua famror #) gt 1 g 1§ gafew wifeg v gt 8
s T2 =2 w1 w=Em T wdE I g

et o=t 10
(@ p2=1 =8 p=corr(X,Y) (1) X, YY) u= fegfasz amr= fGaoor =
IJgEIM =g ¥
® EX*Y%H=-EX").EY? (2) X 3R Y @=aA ¥

() X+erm;ttﬁamma3atw 3) Y, X =t a1% 92a1 91 d=a1 ©
w1 F

@ p>0, & p=corr(X, Y) (4) X 3R Y & Hygs pdf 78 &4

&
@ B (@ (@

(A) @ 1 @

(B) (1) 4 (@2

(C) 4 (3 (1 (2

D) (1) (2) (4) (3)
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29. The order of the permutation :

(1, 6) (2, 4,5,6) (3, D

*ig
(A) 8 (B) 4
(C) 10 (D) 2

Or

-

If in a ranciomized block design having five treatments and 4 repli-

cations, a treatment is added, the increase in error degrees of freedom

will be :
(A) 1 (B) 2

(C) 3 (D) 4
30.  Which of the following can not be the order of u finite field ?
(A) 4 (B) 6

C) 9 (D) 8

TBC : 28/14/ET-11 26



(1, 6) (2, 4, 5, 6) (3, )
H wgHEE R ?
(A) 8 (B) 4
(C) 10 Dy 2

Hgar

ot fadma war 4 WSt O S anfestga wm s J Ak e

Hrz ST & @ e w1 g el § wga feadt @ 7
(A 1 (B) 2
(c) 3 = (D) 4

30, Frefafma § @ 99 ©H oifge &3 w1 w9 W ¥ 2
(a) 4 (B) 6

(C) 9 (D) 8

TBC : 28/14/ET-11 27 P.T.O.



For a histogram based on a frequency distribution with unequal class inter-

vals, the frequency of a class should be proportional to :
(A) the height of rectangle
(B) the area of rectangle
(C) the width of ::ectangle
(D) the perimeter of rectangle
31. Which of the following statements is not true ?
(A) f(x) =-} is not uniformly continuous on |0, 1]
(B) f(x)=sin x? is not uniformly continuous on [0, =[ .

1
(C) fix)= 2 is not uniformly continuous on ] 0, = [

(D) f(x)=x2 is uniformly continuous on [0, = |

TBC : 28/14/ET-I1 28



oraa
FEEE T IEE B WY e famm ) snafa o wifes fae 3 fag o
#1 angra s waEaRi @F sy ?

(A) =ga ® HAE W

(B) #AFd & &Fva W

(C) amam @1 9rEE W

(D) &mad & gAY ™

31. frefafes § 3 9@ 5941 9 99 & 7

(A) f(x)=

8] |-

.10, 1) = wwyEA ot T8 %

(B) fix)=sinx? [0, «[ W THEAH e o ¥

(C) f(x)=-1-- 10, = | 9% wHgaE Ao 5 %

x2
D) f)=x2 [0, o W gy F=r &

TBC : 28/14/ET-I1 29 ) % YR 6 K



Or
The degrees of freedom for error in 5 x 5 Latin square design is :
(A) 4 » (B) 16
(C) 20 (D) 12

32. The number of generators in cyclic group of order 10 are :

(A 1 (B) 2

(C) 3 . (D) 4
Or

If

x=4y+5 and y=kx+ 4

are the lines of regression of x on y, and of y on x, respectively, then which

one of the following is true 7

(A k=1 (B) k=<-1

(C) -1<k=<0 (D) O0<k<

ol

TBC : 28/14/ET-11 30



32.

agar
5 x 5 Af wErR feume § 3 & fow wEwaw w folt =0 ¥ 2
(A) 4 (B) 16
(C) 20 D) 12

ardT 10 B =EE g § IwwE W Hewm ¥+ ¥ ?

(A) 1 (B) 2

(C) 3 (D) 4
Haan

7%

x=4y+5 A y=kx+4

m:ymxﬁmxvyﬁvhmm&mﬁmﬁ%aﬁqmqm

" T ?

(A) k=1 (B) k<-1
o !

(C} -1<k<0 M O<k<y

TBC : 2814/ET-I1 31 P.T.O.



. I+2+3 ...
33. lim ( ha 2 +n] is equal to :
b n
(A) = (B) 1
2
c) o 5 (D) =
6
or |

|
Degrees of freedom for chi-square in case of contingency table of ordefi

4 x 3 are : -
(A) 6 : (B) 8 :
(C) 9 ' ™) 12

34. Which of the following statements is false ?

(A) N x N is countable

(B) Set of rational numbers is countable

(C) [0, 1] is countable

(D) A subset of a countable set is countable

TBC : 28/14/ET-11 32




g% R?l[l-i-i’-rsn; ...... +n) — % 3
1

(A) > (B) 1

c) 0 > D) 1

6

FHa4ar

m4x3$maﬁm$mﬁmﬁ‘—m$mmaﬂfsﬁ

=M T 7
(A) 6 (B) 8
© 9 (D) 12

34, faefatma # @ W F99 FEA T 7
(A) N x N 7org 2
(B) uREw wemsi @ wgeeE e ¥
(€) [0, 1) 7oA ¥
(D) "OHE WHEAE W SYEged T ¥

TBC : 28/14/ET-11 33 P.T.O.



Suppose three observations on the ordered pair (x, y) vielded (0, —1), (-1, 0)

and (1, 1). The least squares estimate of B in fitting the line of the form Y = X

18
2
(A) 1 (B) 3
1 ' 1
(C) 5 (D) 3

35. Let the coefficients of the transformation given by :

az + b
cz+d

S, =

are normalized by the relation ad ~bc=1. If (¢ +d)2 >4, then S is :

(A) elliptic (B) parabolic

(C) loxodromic {D) hyperbolic

TBC : 28N4/ET-I1 34



mmﬁmw(x,y)%mqﬁaﬁ%(0,-1),(-—1.0):#r<(1, 1)

e ST §1 ¥9 Y =X e TEfe § p W1 gAan wEEl swed ¥4 € 7

35. WA oifwu f& wOwIm @ e

g EAE S Y ad -be=1 Z WWEFS 29 ¥ AR (a+d)F >4, T

S=mn & ?
(A) <ragaERE (B) wE&TgS
(C) Tw=fEw (D) zfawsaias

TBC : 28/14/ET-I 35 | P.T.O.



36.

Or

A sequence of random variables Y. Y,, ... , Y, i8 said to converge

probability to a constant b, if for any €>0 :

(A) Hm P{|Y,-b|z€]l=1

n—os

(B) lim P{|Y, -b|=z€}l=1

n—0

-

(©) lin(1)15!|Y,,-b|<el=1

@y lim P{]Y, -b|<e}=1

n—ses

The invariant points of the transformation :

w = flz) = 2:;45,
is :
(A) -1+2i (B) +2i
© 1+2i (D 0

TBC : 28/14/ET-11 36
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TgfEEE FU Yy, Yo, ceeeeeee , Y, @ %0 i um feris b | Gwema § S w5

e ® afz et e>0 F fom s
(o) lm Pi|Y, -blze}=1
(8) lim P{|Y, -b|zel=1

© limP{|Y,-b|<el=1

@) limP{|Y, -b|<el=1

n—sm

36. wUr=U
w= f(z)= %:—5
w1 frem fag ® -
) =1zd (B) + 2i
(C) 1x2: ™ 0
TBC : 28/14/ET-11 37
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Or

% N
MWD g3 X, and Z,@=1,2., N)
T T “

be i.i.d. variates distributed according to N, (o, ). Then an unbiased esti-

mator for ¥ is given by :

N
W Fog 2 Eem B Ee B
-1z

37. The orthogonal trajectories of the family of curves :

Py —xy® =«
is :
(A) 2e*siny=8B B) x*+yt=8
©) x*-6x%y%+y* =8 D) x*-62%y* =P

TBC : 28/14/ET-11 38




faqqaﬁwamﬁv%mﬁmwt?

N - -
(A) ‘P}"lff Y, (Ko X) Eg— X

=1

1 P
(B) E-_lz ZQZO

N - _—
© =2 FaDEa-

=1

, .

D) T 2 Zu Zu
N a=1

37. T 1Oy - xyd = B TER F FEErTE T T o

(A) 2e*siny=§ B) «*+y*=p
(C) x* -6y +y* =P D x*-62%"=P

TBC : 28/14/ET-1I 39 - P.T.O.



If the joint p.d.f. of the random variables (X, Y) is given by :

-

_J=x+y , 0=sx=<1,0=y=1
Fix, y)—{ 0 , otherwise »

then the conditional p.d.f. of X given Y = ¥ is :

2(x + y) (x+¥)
A G iz - B a+2x

Z2(x+ y) x4+ Y
C) 1= 2y) (D) (1 + 2y

38. The residue of :

£(2) = cotz coth=

=3
at =z = 01is : )
7 7
il B —35
7 A |
C) 20 59)) —=

TBC : 28N14/ET-11 40



7z afes = (X, Y) &1 §5F pdf

x+y , 0sx<10=sy=<1
0o |, g '

f(xvy)::{

‘gmﬁmnm%aaxmfamY=ymm==ap.d.f.wt ?

~

2(x+y) (x+v)
(A G2 B) G320

2(x+y) x+y
©) 1+ 2y) (D) (1+ 2y)

tz coth
38. f(z)=°°zz‘;° Z @ z=0WIN ¥ :

7 7
(A) 45 (B) ~ a5
7 7
(C) 20 (D) ~30

TBC : 28/14/ET-11 41 P.T.O.



39.

TBC :

Or

The following non-parametric test is analogous a x2 -test of goodness of

fit : :
(A) Mann-Whitney test (B) Kolmogorov-Smirnov test
(C) Wilcoxon test (D) Median test

If A is any 3 x 3 matrix which satisfies

A3 _ A2 4 A-1=0,

then A% is :
(A) O B) A3+A%24+A-1
(C) A%+A%:A (D) 1

Or
If Y has a Poisson distribution with E (Y?) = 2, then P(Y = 0) equals

(A) PY = 4) (B) P(Y = 3)

(C) PY = 2) D) PY

1)

2814/ET-I0 42



artgdar
Prfafaa swmafem Tew, TETE 6 6 & T o2 -T0wm WY ¥ o
(A) FHA-=TZEA TOHT R (B) HreariE-fomEm giee
(C) TaowmEE wdam (D) wifEgs wdeam
39. fFdt 3 x 3 Afgww #§ afg A % 0 :
-As—-A2+A—I=O,
a&mm%aﬁ.‘t:
A) 0 (B) A®+A%Z+A-1
(C) AS+A24+A D I
Fgar

vﬁEWz)=2$mqua:wrdiﬁamth(Y=0)ﬁsv%m

T2
(A) P(Y = 4) (B) P(Y = 3)
(C) PY =2) M PXY =1

TBC : 28/14/ET-11 43 P.T.O.



40. The complete solution of
z=px+qy+p°+q°
is :
(A) z=ax+by+a® +b° (B) z=ax+by
(C) z=a%?+b%?% +a® + 02 D) z=a*+b*
Or

Which one of the following statements is correct about ‘sampling error’ and

‘non-sampling error’ ?

(A) sampling error decreases with increase in sample size while non-sampling

error is likely to increase

(B) both sampling error and non-sampling error decrease with increase in

sample size

{(C) sampling error increases with increase in sample size while non-sampling

error decreases

(D) both sampling and non-sampling errors increase with increase in

sample size

TBC : 28N4/ET-11 44



40. z=px+qgv+pd+qg® T T WAEH ¥
(A) z=ax+by+a®+b° (B) z=ax+ by
(C) z=a’%*+b%y? +a® +5%> - (D) z=a*+b°
Haar

ufeesis 3z @ swfagyls gz (FF-fwfen o) F = 39 frefafas 3 & s5@

HY7 @I § ?

(A) wiaesia 3fz, 791 & A9 & 993 5 WY FH A A& T F=te FuhayE

Az & =ga ® wER 29 ¥

(B) wiesis #fz ofk smwfreef gfe o1 & 793 & 9w £ &g & W49 "z

#

(C) whmel 3z, T3 ® I B Yg B T AFA & A smieyia A wed

®
(D) wfesl iz i smfresd gfe 9 & 993 & stem B A F W9 wedl §

TBC : 28/14/ET-11 45 P.T.O.



41. Consider the real vector space V = R® and following of its subsets :
M A=lxy2eV:iy=2=0]
(IY) B=lx,y,2)eV:y=0]
(III) C={(x, y,2)e V:x# 0}
Which one of the following statements is correct ?
(A) (A), (B) and (C) are subspaces
(B) Only (A) anci (C) are subspaces
(C) Only (B) and (C) are subspaces
(D) Only (A) and (B) are subspaces

Or

If an SRSWOR sample of size 2 from a population of size 6 yields the values

2 and 4, then an unbiased estimate of the variance of ¥ is :

(A) (B)

N o W |-
LN 0O | -

(C) (D)

TBC : 2814/ET-11 46



41.

e 39 @R v - RS 3R Tee Prefaren sveged W e S
M A=|xy,2eV:y=2=0]

(I B=[xy,2eV:y=0i

(I C=WUx,y,20eV:ix=0

Erofefaa § Q Fm e 98 E 7

(A) (A), (B) 3T (C) 35T ¥

B) @ (A) #T(©) mn %

(©) @ (B) 3R (C) 37¥HE ¥

(D) Faa (A) 3R (B) IHIAHA €

HAAT

wsmnaﬁmﬁt%mm2msnswonmaﬁzzam4wﬁimaﬁ

mam%my%mmaaﬁmmw%?
(A) (B)

()

Moo SO
Lol [

(D)

TBC : 28/14/ET-1I 47 P.T.O.



42. Game theory helps to understand the behaviour of firms :
(A) That are strategically independent
(B) That are strategically interdependent
(C) That do not face any competition
(D) That are not profit maximizers
Or

A sample of size 10 have a mean 6.0. Later it was found that one of the
observations with a value x in the sample had to be corrected as y. When
the correction was made, the new sample became an arithmetic progression
with common difference 0.5 and ¥ became the largest observation in the data.
Further the mean of the new sample was observed as 6.1. Which of the following

is the value of x 7
(A) 5.10 (B) 7.35
(C) 7.85 : (D) 8.35

TBC : 28/14/ET-11 48



42, m fagra, T & wEER W §Esa § WeR w F o
(A) & FoeEss § @oa §
(B) 3 domEsm ¥ uw g w i ¥
(C) 3 Tt wiggifa =1 |rF A8 FW@
(D) & gfg Frmi & oy &
srgar

10mm$w®maﬁws.otnmﬁmmw%mﬁﬁnﬁwﬁﬁ%
xma}wuﬁamaﬂya}ﬁammmlaﬁmﬁwﬁmmﬁ
wmo.swﬁ%%mwmmmymﬁmm

vﬁmﬁmnmﬂmmmwsja@muﬁmﬁﬁxmmm

| 2
(A) 5.10 (B) 7.35
(C) 7.85 (D) 8.35

TBC : 2814/ET-11 49 P.T.0.



If in a group G, ac G, the order of a is n and order of

then

(A m=n (Bl m=n

(C) m=0 _ (D) None of these
Or

Let X;, Xa, -cceva-en . X, be a sample from p.d.f.

1 8 ©O

e * et Vi ’e o
Flx,0)=10 "E[ 2 2] &

0 ., otherwise

then a sufficient statistic for O is :

(A) (llgiign Xi’ ;2;.5’1‘! X‘») (B) I<i=<=n x‘
n
© DmaxX; () 2'; X,
=
44 Let
v={(al,ag. ....... ,aso)enm:dl= ......... = Qas and
Qog “+- Qo7 B ecarnnsas + Qyp — 0’
Then, dim V is :
(A) 48 (B) 24
(C) 26 (D) 25

TBC : 2814/ET-11 50



43. mm(},aee,ﬁammn%mapmmmtm:

(A) m=n (BYy m=2n
(C) m=20 D) T F Fg @
g
T Xy, Xgy esvensens ,Xn,p.di.m@mt:
f(x.9)=‘% : "E['%'g]"’”o
0o , =@

(A) [;gl;; X;, max X.-] @) min X
) maxX D) :El X,
44, TH =
V = lay, ag, «ooeee .am)enﬁo By = eeievnes =ag53m
Gog + Qo7 + uveeses + agy = 0)

(C) 26 (D) 25

TBC : 28N4/ET-11 51 P.T.O.



Match List I with List 11 and select the correct answer using the codes gi

below the lists :

List 1 List II
(e) Sufficient statistic (1) Cramer-Rao inequality
(f/y Minimum variance bound (2) Rao-Blackwell theorem
(g UMVU estimafto? ‘ (3) Complete sufficient statistic

(h) TUniqueness of estimators based (4) Factorization theorem

on sufficient statistic

Codes :

(e) H @ ()

(A) (2) (3) 4) (1)

(B) (4) (3) 2 @

(C) (2 (1) 4 3

(D) (4) (1) 2 @3

TBC : 28/14/ET-11 52



HAHTan

g 19 g 11 A ghfew @ ok g R AR A o wd W o @

TR 9T
1l |
(e) vam wfasers
(¢ T TR WA
(g) UMVU et
(h) T wiEe™ & IHR W

IFors 1 facteoral
e :

(e) & & (B
@ @ @& @ o
(B) (4) (3) (2) (1)
© @ QO @
o 4@ @O @ @

TBC : 28M14/ET-II

(1)

(2)

(3)

(4)

53

= 11
THL-TE §AgAAicel
TE-=Fas Waa
aof wra wicesis

TOEEYE WRE

P.T.O.



45. Select the correct statement :
(A) EOQ is that quantity at which price paid by the buyer is minimum

(B) If annual demand is doubled with all other parameters remaining

constant, the EOQ is doubled
(C) Total ordering cost equals total holding cost
(D) Stock out cost are never permitted

If for the choice :

A'_-_}_—E’ B! =t
o 1-«

Wald’s SPRT terminates with probability 1 and the strength is (', B,
then :

. O s
(A) GZI_B-le_a

(B) a's
(C) a's

1-p S1{-q and a'+p'sa+p

(D) al 2 3 bl-s B

TBC : 28/14/ET-11 54



& Fya 9+ ¢
(A) Emmmtmwmmﬁmaﬁmmwﬁmt

(B) wmuﬁﬁaﬂﬁmm&maﬁaﬁathWﬁw%anq

T W S ¥
(C) agam{@,ﬁaﬁmw%mﬂm%

(D) wts it gea wf o e T

oz uH =91 & fag

et e R A U
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46. The first phase of the two-phase simplex method terminated with an objective

function value 2 #0 for a linear program (P). Then :
(A) (P) is unbounded

(B) (P) is infeasible

(C) (P) has an o?timal solution

(D) Dual of (P) has an optimal solution

To test the equality of two normal population variances the test
N

(A) ¢-test (B) F-test

(C) z-test (D) 12-test

TBC : 28/14/ET-II 56



46. ﬁ-mmmaﬁvmm.@mm(P)%mQﬁde

HE 2240 @ WY gEW WA g, 99 :
(A) (P) sufEs ®

(B) (P) w¥=#a %

(€) (@) =1 wH e wEu ¥

(D) (P) & Tgfaw 1 ©F F=am wowE ¥

ﬂwmmiﬁm%qﬂm%mmuﬂmm ?
(A) ¢-Taa (B) F-uiigm

(C) =z-Tlia (D) y2-adem

TBC : 2814/ET-11 57 - P.T.O.



47. The particular integral of (4D® - 1)y = &*'? is :

1 .2 X xi2

(A ¢ (B} 4 e*
x/2 X xiZ

(C) =xe (D 5 €

Where. D’%.

Or

If for a binomigl distribution E(X) = 6 and Var(X) = 4, then P(X = 2)

equals :
216 2\16
w (3] ® 17.(2]
132 132
©c 17 (5] (D) (5)

48. The value of ! e** is -
‘ € value o (D-l) (D-‘4) 1s

4x 4x
xe xe
A =3 By
© 4x e** o - 4x ™
3 3
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<2 = fafere SO @ T 7

(4D?> -1y =e€
(A) 1 e*'2 (B) X X2
4
X xI2
(&) x e*'2 (D) -2-6
_d
g D= =
Igan
afs w feue fae & g EQX) = 6 3R VarX) = 4 a3 PX = 2) fHus aua
t 2
g \16 218
(A) ('5) (B) 17 (s)
1\? 2
A= ( r
(c)y 17 (3) D) (3)
48 - e* 1w W & 2
; (D-1(MD-4) ;
x e** x b*
4x e** 4x e**
(C) 3 o - 3
P.T.O.
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49.

TBC :

Or

7 5. S O —— , X, be a random sample from a Ny, o?), both p and

o2 unknown. Consider :
n ——
L5y M o
n 5

as an estimator for 42. Then the bias in T, is

(A) 2 . (B) _l
n n
2

(C) & (D) _.0_2
n n

Which of the following statements is false ?

(A) Every field is a ring

(B) Every field is an integral domain

(C) Every finite integral domain is a field

(D) Every integral domain is a field.

28/14/ET-11 60



49.

Hgar

o i STED S .X,,,N(u,az)%qa:mqfﬁmtnpahozﬁ

sm@m T faam =i &

T, =

SR

f‘, (X, - X0
i=1

oztmmmﬂmtmnﬁbium%?

1 - 1
@ = ~ B) -
n n
2
= oy -2
n n

frefeafaa § @ S99 F99 WA 7

(A) vEF JF T a°0F ¢

(B) Ws &9 UH HWEA WA ©

(C) werE uita e W U 89 ¥

(D) W& FHFA WA TH AA ¥
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~r

A single observation X is drawn from the p.d.f. :

f(x;6)=0e'a" , x>0,86>0
=0 * , otherwise

Then if to test H, : 8 = 2 against H,:8=1 the critical region is (X = 1}, the

power of the test is :
(A) e (B) e?
(C) 1 D) et

50. Average number of customers in M|M|1 Queuing system is

where u .
(A p/Q-p) (BY p
(C) p/A-p) (D) (-p)/p

Or
Significance of a regression coefficient can be tested by :
(A) t-test (B) F-test
(C) Both (A) and (B) (D) Neither (A) nor (B)

TBC : 28N4/ET-11 62



G e G e T s B

}"(:vc;ﬂ)=6e’*”c , x>0,0>0
=0 o) FHA491 ]

3 wH-wF Ay X feen s ¥ = A Hp0=2, H,:0=1 & fawdm sam

e &, wifes &3 (X =1) % whao # ofEm SEE ¥ 2

(A) e (B) e?

© 1 (D) e}

s0. M|M|1 e T F (el = P) T W s o w2

(A p/1-p)P (B) p

(C) p/(1-p) Sy (D) A-p)lp

(A) ¢l

(@) (A) 3 (B) FA (D) = A (A) I A E (B)
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