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PART -1
-1

Choose the false :

(A) The set of all mxn matrices with
rational elements is not a vector
space over the field of real numbers.

(B) The set {(a, 2a, 2a+1):a€e R} isa
subspace of R¥(R).

(C) The vectors (2, 0, 0), (0, 2, 0) and
(0, 0, 2) are linearly independent in
R3(R).

(D) Linear span of a subset of a vector
space need not be a subspace.

AnnXn matrix A is invertible if and only
if the
transformation T is :

(A) Non-singular
(B) Singular

corresponding  linear

(C) Symmetric
(D) Skew symmetric

Suppose (X, || ||) is a normed linear

space. Which of the following is true ?

(A) Xis a metric space and || || isa
real valued function on X.

(B) Xis a vector space and || || is a
real valued function on X.

(C) Xis a vector space and || || is a
complex valued function on X.

(D) None of above

1

Wﬁmﬁm:

(A) Ut sEFal F W mxn RS
1 A=, Adfas e & &9
FW wfewn gafe 74 2

(B) WY=M ((a, 2a,2a+1) : a € R}, R3(R)
1 IEmEfE ¥

(C) R¥R)#H |fzm (2,0,0), (0,2 0) 3w
(0, 0, 2) ¥awa: w=da &)

(D) dfew wafe F Iv-agey =1 Haw
fagfa summfie 2o wamEvss 78 3

TF n x n A A FHTUT & 4% it Faa
afe T =1 G g =qiae 2o .

(A) HHHATS
(B) =R
(C©) wHfid

(D) foum wufag

| (X, || | |) T wEfwd e gafe
TafEda s mad i

(A) Xuhgiwmamfedai|| ||, X
ar&dfas aH Her B

(B) XUFHfewmnfed il || ||, X™
it 9 Hed € |

€ Xuwafmaafedsin| ||, X
g B

(D) W B it 78

SPACE FOR ROUGH WORK / % &4 & o wig
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4. The series Z (:’%] (1"' _12_)

n=1 n

(A) is bounded, but divergent
(B) converges absolutely
(C) converges to + =

(D) converges conditionally, but not
absolutely

5. LetT: V,—V; be a linear transformation
defined by

If By ={ey, ez} and By ={fi. 2, f3}

are standard bases of V, and Vj3

oo {__l)l'l _1“
i, El Jn [1+n2]:
(A) UfHifE & 9o=g SToEnRt 8
(B) wwyof safereor g &
(C) + o T tfrada g &

(D) v smurta sAfvyewo w= eyl
e T8

A T : V-V, tas woimm & ol
T(xy, xp) = (% +xp, 21y —1xp, 71,) §

qftsfea o man 2
A By ={ey, e2) 7 By ={f1. /2, 3]

FAM: V, TNV, F 0FF UK & @ B, a1

respectively, then the matrix of T relative Bz%" [ T #1 R B
to B, and B,is:
-1 1 "1 I n
2 -1
A 2 -1
- \_U 7 (4) 8.7
I'I 4 ) ...] 1 =
2 =1
(B) B =1
£ Ll ) 1
Fl 1 ] —1 1 a1
2 vd
(©) C .
8= = 0 -7
Fl 0 ] _1 0 i)
-1
(D) D il
(0 =7 D) 0 -7
SPACE FOR ROUGH WORK / 1% &1 & fad we
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6. Which of the following integral(s) 6. Tr=ifera | =7 @1 gaEra SAfvaita wa

converges ? 27
0 dX 0 dx
0 Lapeop (a) I_M(x_”z
b) [ _eXdx b [_eXax
© I S’i—fx W %
(A) (a) only (A) 94 (a)
(B) (c) only (B) I ()
(C) (a) and (b) only (C) 5 (a) 3 (b)
(D) (a), (b) and (c) (D) (a), (b) #R (c)
7.  For the function f: R? — R defined by v
x, ARy=0

e Hy=0 fry)=qy, A<x=0
flx,y)=14y, ifx=0 1 9

S % g wfnfa wed f: R2— R % fom
Which of the following is/are true ? FEHdsR-mad vE?
(@) f(0, 0)=£(0, 0)=1 @ f{0, 0)=£(0, 0)=1
(b) fis not continuous at (0, 0). (b) f (0,0)F Haa & ¥
(c) fis not differentiable at (0, 0). (©) £ (0,0) ¥ rEweHA T 7
(A) (a) only (A) a9 (a)
(B) (b)and (c) only (B) Fa (b) 3 (c)
(©) (a) and (c) only (C) Fae (a) ¥R ()
(D) (a). (b) and (c) (D) (a), (b) 3 ()

SPACE FOR ROUGH WORK / T% & & o wg
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a . (nm
8.  The limit superior and the limit inferior 8. APPA{a, ), T an = Sm(TJ € @

of the sequence {a,}”_,, where fefire gfirer aur fafte swifom .
an — Sin(‘n—wJ are :
3 :

(A) 1and 0 (A) 13Ro

J3 V3 V3 V3
(B) e i (B) 3 an“n—?

1 1 1 1
il e R
(D) 0and -1 (D) 03&R -1

9.  Which one of the following integral 9. = ¥4 =@ o yiteis dum drmee -

represents the Riemann sum :

5
Z 103{2+ —J — ® T R ?
Zlng[uﬂ‘-]é? e ¢
I‘I—Jue I

1 1
[ log(2 + 5x) dx (A) [ log(2 + 5x) dx
4 0
: 5

(B) _[5 log(2 + x) dx (B) J5 log(2 + ) dx
. 0
7 7

(©) _[ log(x) dx (@) j]og[l‘) dx
2 2
7 i %

D) [log(2+x)dx @) [log(2+x)dx
¢ 0

SPACE FOR ROUGH WORK / T% &Td % f&d wme
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10.

11.

Which of the following subsets of R™ are
in fact linear subspaces of R™ (n>2) ?

(@) {X|x;=0}
(b) {X|x;x,=0}

(© {Xx;=0]

(@ { X2

n
Z.r}-=0
7=1 _

Choose the correct answer.
(A) (a) and (b)
(B) (b) and (c)
(€) () and (d)

(D) (b) and (d)

Which one of the following is not true for
asetinR?

(A) A set may not have an infimum in
R..

(B) Infimum of a set may not belong to
the set.

(C) Supremum of a bounded below set
always exists in R.

(D) Supremum and infimum of a set
may be equal.

10.

11.

R" % f1=1 sqom=ri #§ § 91 R" (n>2) #1
Maw ugmfie s 7

@ {Xx=0)
(®)  {Xlx;x;=0}

(€ {Xx;=0}

(d) ["

TE I A |

(A) (a) 7% (b)
(B) (b)¥e (c)
© (o) 7 (d)

i J’;‘——U}

=1

(D) (b) 7 (d)

R ¥ U T2 ¥ fore =0 9o =l & Frifsa 8
W §aREy |

(A) R¥F 824 375y 78 of & 9har 31

(B) Torwll 2 =1 Twimm 6t §e &1 @ oft
B T F |

(C) Tt T afteifia @ = gfivm wienm
R # fagmm =

(D) el |2 =1 GHiod a91 S=has aue
ERET kA

SPACE FOR ROUGH WORK / T% & & fod sme
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12. The value of C satisfying the mean value  12. [0, 2m] R W f(x) =e* F foU wrem wm
theorem for the function f(x)=e* on T %] HIE A el C FH T E
[0, 27] is :
(A) = (A) w
2
® = ® =
o) = o B
(D) Does not exists (D) i§ sIfeaes 7 &
13.  On the metric space (C ; 1.1), which of  13. = wafic (C:11), FmR WA F 3
the following is/are false ? -1 TeAa /% ?
(@) Theset{ze(:1 < |z| < 2} is both (a) ¥{ze(:1 <2 <2} Heq iR gufia
compact and connected. (€
(b) The set {z € € : |[Re(z)| = 1} is (b) FE(ze(: Re(z)| = 1} ¥&d 2, T
compact, but not connected. J & |
(c) The set {z € { : |Re(z)| =1} is (€) FE{ze( :[Re(z) <1} Wufdha &, v
connected, but not compact. Hed 7@l ¢
(A) (c) only (A) FEE (c)
(B) (b) only (B) = (b)
(€) (b) and (c) only (C) =@ (b) 3R (c)
(D) (a) and (c) only (D) %a@ (a) 3R ()
14. Consider the following statements 14. T Fodi W faan &1
(a) If a matrix A is diagonalizable, then (a) afe #rege A fawofig €, @1 A & faed
no eigen value of A is repeated. it sifvenafors M =1 TRt 1@
Bt |
(b) If no eigen value of a matrix A is (b) AR A=E A F ot sft stfiremmfoes
repeated, then A is diagonalizable. H 1 TREE T @, 9 A fawoig
qrm |
Choose the correct answer. HE I T |
(A) (a) is correct, (b) is incorrect. (A) (a) W& 7, (b) Terd B
(B) (b) is correct, (a) is incorrect. (B) (b) TRl ©, (a) Mo ¥
(C) both (a) and (b) are correct. (C) (a) @ (b) ST TET )
(D) both (a) and (b) are incorrect. (D) (a) 9% (b) S Tera # |
SPACE FOR ROUGH WORK / % &4 & fod =g
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15.

(a)

(©

(d)

16.

Match the following :

LA 17|
& @) 4isthe
: TR 2_,
determinant
|F7 12 6
6 13 6 (i 1,1,5are
g 12 7
characteristic
roots
i1 32 5|
04 2 8 (iii) 5 is the sum of the
00 2
characteristic
roots

1, 1, 25 are the

characteristic
roots
(@ (b) () (d)
(A) () @) @ (@)
(B) (v) (@) (u) (i)
(€) (@@ @Gv) (@) (i)
(D) None of above

The rank of a positive definite quadratic
form in n variables is :

(A) n

(B) >n

(C) <n

(D) None

15,

(@)

(©)

(d)

16.

e 1 e R -

2.2 .1
131 () 49RE
1 22
7 12 6
o 53 @ @) 1,1,5 st
6 12 7
e &
123
023 .
6285 (iii) 5 AfveneafoEr T
1 TR T
P00
€ O b Y
. & @
sfvenafos ga ¥

(A () () (4@
(A) (@) @) @ (v
(B) (iv) () (i) (i)
© @ Gv) @ @
(D) W B ot TE

n 9 ¥ uF vArens fAfven faam 5t w1t
®:

(A) n

(B) >n

(€) <n

(D) =g ot T&

SPACE FOR ROUGH WORK / T% &4 % fordt s
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- 1 = 1
17. The positive term series 21;5 is 17. UF 999% 95 4vit Z]n‘p v sifqard
n= n=
convergent if and only if : e Afg 3R et Afs
(A) p=1 (A) p=
(B) p>1 (B) p>1
© p<1 © p<1
(D) p=0 (D) p=0
-3 1 -1
18. The spectral radius of the matrix 18. 3Tog% :Z z :; &I AT fe §
-3 1 -1
T & =l
-6 6 -2
(A) 1 (A) 1
(B) 2 (B) 2
< 3 (C) 3
(D) 4 (D) 4
2 1 ) 2 1
19. HA:( },thenAlmls: 19. "JﬁA=( }%,a‘mlw%:
5 -2 5 =2
(A) 91 (A) 91
(B) 9501 (B) 9301
(C) 91007 (€) 9¥9g
(D) gl01 | (D) Q101 |
SPACE FOR ROUGH WORK / T% &1 % ot =g
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20. Kfx=u-v+w,
y=u*—v?-w? and

z=u%+7, then

o(x,y,2)
the value of the Jacobian m is :
(A) 6wu’—2u+6u?v—2w
(B)  6wu?+2u+6uv + 2w
(C)  —3wu?+2u+6uv

(D) wu?+ 6u+u?v + 2w

21. Which of the following is not a mrnpleté

normed space ?
1
n 2 2
(A) R™ with HIH = Z |%| ) where

1=1

X = (.1'1 £ XDy wen e o P In) ER“

(B) C[a, b] the set of all bounded

continuous scalar valued functions
on [a, b] with

1= oy F I f<C lab]

(C) C[0, 1] the set of all continuous real

valued functions on [0, 1] with

1
lx| = [x(f)dtvxeC[o,1]
0

(D) None of above

20, A x=u—v+w,
y=u2—vz-w2 a4l
z=13+p, 9

d(x,y,2)
EEIE] —__a[u,tl,?:?] FHAAE :

(A) 6wu?—2u+6u%—2w
(B)  6wu+2u+6uv+ 2w
(C) —3wu?+2u+6uo

(D)  wu?+6u+uv+ 2w

21. =1 ¥ 4 ®F-w w gl gEfEe gafe
e

1

(A) |lr!|={ilx;|"-}§aa o1y R0 wel

i=1
X = (X1 Xy iowe Xfyouee Xy ) €ERT

sup

® = ¢ o/ @I FeC bl

FHY [a, b] T wfiag Had Shaw
A w@Al & U&H gY=ad

Cla, b] |

1
© [01]= | = I.I‘(f} dtvVxeCJ0,1]

0
& WY [ Haq awafas 5E e
& T& Tg==4 C[0, 1]1
(D) I9ad g off 72

SPACE FOR ROUGH WORK / T% &4 & fea =g
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22. Which of the following sets is/are
countable ?

8;: Collection of all infinite sequences
consisting of 0's and 1's.

S, : Collection of all functions from N
to {0, 1}.

S3: Collection of all roots of polynomials
in a single variable over Z.

(A) S, only
(B) S5 only
(C) S, and S, only
(D) S, and S, only

23. Let A be a 2 x2 matrix such that the sum
of the entries in each row and each
column is A\. Then which of the following
must be an eigen vector of the matrix A ?

@ o
o ()
o [y

Choose the correct answer.
(A)  (a) only

(B) (c) only

(©) (a) and (b) only

(D)  (b) and (c) only

22. ™4 %[ w92 e £/3 2

$;: 08 1% |vh sufifin smwmi =0
R
S, N0, 1) 7% F 9 Weri =1 guew

S3: ZWUFHA WA wgwal F Aefi geil #1
TR

(A) =*ee S,

(B) = S,

(C) %aws,qurs,

(D) %aw 8, dM S,

23. HFI A, 2X 2 91 76 ¥R F 7R 5 v
U e WY H yfafed w5 dnee A2 &
= 8 %1 W oegE A =1 e whw
gm?

el S g |

(A) e (a)

(B) *aw (o)

(© % (a) 3l (b)
(D) & (b) 3R (c)

SPACE FOR ROUGH WORK / T% & & o =g
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24,

25.

Identify the correct statements :

X = Y is a linear
transformation on a normed linear space
X into a NLS Y.

Suppose T :

(A) Then T is bounded iff bounded sets
in X are mopped onto bounded sets
in Y.

(B) Suppose T is as defined in A. Then
T is continuous iff T is bounded.

(C) Alinear operator defined on a finite
dimensional normed space is
always bounded.

(D) All of above

Consider the following sets :
A;={1,10),0,1,1), (1, -1, —=2)
A,={(0,1,0), (1, 1, 0), (0, 1, 1)}
A3={(1,1,0), (2, 1,0), (1, 1, 0)}

Which of the above sets are linearly
dependent ?

(A) A;and A,
(B) A,and A,
(C) A,and A,

(D) A, A,and A,

24. HE FYT F B

25.

o % NLS Y # AFfFHd fEs aafe @
T: X - Y ifEs qiqm &)

(A) T T 9REg & Fae ok e At
X ¥ ftag aq=d Y # ufisg wy=di
T Tresied Bl 8 |

(B) WM fF T 3w A St uftwifia & &
T Had B Fae i1 Fae i TufEg
£

(C) ww ufifgafadiy amfea ufe w
gitsnfoe e w=es wde ufteg wa
]

(D) ST i

= wg=l W e #ifed

A;={(1, 1,0), (0,1, 1), (1, -1, -2)
A,={(0, 1, 0), (1,1, 0), (0, 1, 1)}
A;={(1,1,0), (2 1,0), (1, 1, 0)}

I W P W gy e wag § ?

(A) A,TA,
(B) A,T9 A,
(C) A,7 A,

(D) A, A, T A,

SPACE FOR ROUGH WORK / % &1 & foa s
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26. Two statements are given below : 26. = FuA fRw ¥
(a) Every continuous function is the (a) WoHF Had W 3197 Aiffvad g
derivative of its indefinite integral. 1 SFFCT 21 |
® . 1
(b) Integral II o dx is (b) HHERA J‘:ﬁdx HOEET ¥
divergent.
Choose the correct answer. TE IH T |
(A) (b) is correct, (a) is incorrect. (A) (b) Wl %, (a) Tom &1
(B) (a) is correct, (b) is incorrect. (B) (a) WEl %, (b) TTeTa 1
(C) Both (a) and (b) are incorrect. (©) (a) 7% (b) 2 Tera ¥
(D) Both (a) and (b) are correct. (D) (a) 7 (b) B Wt &
27.  (A) : Sequence {x_}, where 27. (A): ATHH {x ), STl
1 1 1 T 1 e
X, = = + — o T o TR Yne N Xn = n+1 + w3 ot R vneN
is convérgent. Afard €
(R) : A bounded monotonic sequence is (R) : T% IRag whi= sigsha Afrard g
convergent. gl
Choose the correct answer. T IO
(A) (A) is correct, and (R) is incorrect. (A) (A) 5 & o (R) 7o # 1
(B)  (A) is incorrect, but (R) is correct. (B) (A) 7T ¥, W (R) Wt ¥
(C) (A)and (R) both are correct and (R) (©) (A) 791 (R) THT ¥t & 3l (R),
implies (A). (A) %1 17 2|
(D)  (A) and (R) both are correct, but (R) (D) (A) 70 (R) S @&t &, T (R),
does not imply (A). (A) =1 FTOT 7 2
SPACE FOR ROUGH WORK / 1% &4 % o =g
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28.

29.

Suppose B = {El, 52} and C = {c, 6} 28.

are two bases for a vector space V.

Suppose xeV is such that
x = —3b1 + 2bz . Then the coordinates of
x w.r.t. the base C are :
F g
s
-3
(B)
1—2]
"0
(€)
.__2_
(D) None

For each positive integer n, let f (x)=x" 29,

for x ¢ [0, 1]. Then which one of the
following is false ?

(A) The sequence (f,) is pointwise
convergent on [0, 1].

(B) lm f,(%) defines a continuous
n —» oo

function on [0, 1].

(C) The sequence (f,) is uniformly

convergent on [D, %]

(D) None of these.

7 B = {b1, b2} R C= (5, 5,) @
ofey gufie v & fau & snyr &1 99
eV, YR ERE ¥ = —3b; +2by B

AMHR C ¥ WY * F1 FATER 2
ra

(A) =
-

(B) 2]
A

C

(©) 5

(D) H%E it T

A & 9% o qoifeh n % fAQ £ (x) =2n,
ik x ¢ [0, 1] & Frifera & & w1 emaw
L

(A) gﬁﬁl]w,aﬁqgn}ﬁ%mmﬁmﬁa
I

(B) [0,1] = nh'_rpmfn(x) T Had Feld
w1 gftfia e 2

© [0, %] R SFA (f,) TFEAH T A
sAfysfia g
(D) 37 H HiE oft 7

SPACE FOR ROUGH WORK / T% &4 & fodl g

9210/ TFU-MATH/ELG-II 15

Set- A



30.  Let Vbea finite-dimensional vector space 30, &l f Vv Tt &1 F w2 wftfm fordtg wfew
over a field F and let L(V) be the set of all e & 9o VR wnw Yfew g
linear operators of V, =T L(V) ®)

(A) : If F is algebraically closed, then all (A) : Ffe F s 999 &, @ w3t dg9ns
operators are upper S iy &)
triangularizable.

(R) : If the characteristic polynomial of (R) : A< fe L(V) 1 srfirmeifors agwe F o
feL(V) splits over F, then fis upper fawifsma &, o ¢ st s 2
triangularizable.

Choose the correct answer, W IR |

(A) (A) is correct, and (R) is incorrect. (A) (A) && B, 3R (R) Tom &)

(B) (A) is incorrect, but (R) is correct. (B) (A) 7o B, 9 (R) & &1

()  (A)and (R) both are correct, but (A) (© (A) 7 (R) 3 W& § W R)F
does not follow from (R). (A) ST7afE & g &)

(D) (A)and (R) both are correct and (A) (D) (A) 7 (R) 3 &t € &t (R) @ (A)
follows from (R). SR B 21

31. Which of the following represents  31. feid @ Sh-ar YISl STEATTA! &1 & 7
Schwarz inequality ?

B x=(x, x5 . ) and y= (13, y5, ... y) W x=(xy, Ty oo x,) M y=(y, 3, . Yn)

are two vectors of the inner product space  GIEC ) A% Tt Cn ¥ 9 afew &,

C™ then : a4 :

(A)  |<x, y>| = [}l |y (A) <z, y>| = |2yl

(B) [+l = [Jxf| + Iyl B)  |x+y] = x| + [y

© Tl t9ll* = I+ 2l + 12 ©  l+yi? = [P+ 2ladff] + 12

D) |<x, y> < || + |y D) |ex, y3| <l + ]

SPACE FOR ROUGH WORK / T% =rd % ferd we
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32.

33.

34.

The directional derivative of the function

f(x, y, 2)=\/xyz at the point (2, 4, 2) in
the direction (-4, -2, 4) is :

Ay <

MRl= ov=

(B)

N

(©)

1
®

b
_[f(:r}d.r is said to be an improper

a
integral if :

(A) fis unbounded

(B) aor b is infinite but not both
(C) either a or b is infinite

(D) none of above

Let (X, d) be a metric space and Y a subset
of X.

A : Y is a compact subset of (X, d).
C: Y is closed and bounded.
Choose the correct answer.

(A) A=ChutC= A

(B) C=AbutA= C

(C) Neither A= CnorC= A
(D) A=C

32.

33.

34.

600475

(-4, -2, 4) H e & fig 2,42 W
B f(x, y, 2)=\[xyz % fo fafereh sgem

R= o=

L= 28 [ 8

b
[ £(x) dx W ST # o e fovem it s

g

(A) fefEg @

(B) adb sfifaa & wg ST TE
(C) 1 ata b s9fifi &

(D) 3o § | HrE ot 7

A T (X, d) T 3w wmfe fam v, X
STEY=E B

A:Y, (X, d) % Hed ST B

C: Y H9d au ufag &)

HE S G |

(A) A= CUYHC = A

B) C=AWHA =5 C

(C) THASCIRTHC= A

(D) AsC

SPACE FOR ROUGH WORK / 7% &1 & fod g
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35. Suppose T, : R2 - R2 is a linear 3.

transformation defined by Ty(xq, x5) =
(*y +x,, 4x; +5x,) and T,:VoWisa
linear transformation defined by

T2(@) = 2by— 3by, T(Sy) = —4b; + 5b,
where C= (¢}, %) and B= (b, b,) are
bases of V and W respectively.

Match the following :

=]
(a) Matrix of T, (i) [4 5} (a)

with respect to
standard basis

2 =58

(b) Matrix of T, (i) (3 5] (b)

with respect to

the bases C and B
(©) RankofT, (i) 2 (<)
(d) Rank of T, (iv) 3 (d)

@ () () (d)
(&) @) . @) @) (v)
B @ @ @) (i)

© @@ @ @) (i

AT fF T;: R?2 - R?, Ty(xy, 1) =
(x) +xy, 42, +5x,) 5 IRfoE wF Yaw
TR R G T,V o Wt ©F taw
FATAL 2 g

T2(€1) = 2by - 3by, T5(5y) = ~4b; + 5b,
BT IRwIfE foan 7o &1 S/ C = (6, 5)

T B= (b, by) FHI: VAU W F R
g

et 1 gifer Fifom -

i
HAE ER W, T, (i) [ 5]

&l HAgE

2 -4

CUI BF AER T, (ii) [3 ]
T, #1 3
T, @t =ife (iii) 2
T, ¥ wife (iv) 3

@ () (© (d
(A) () @) (i) (v)
(B) () () (@v) (i)

© @ @ Gv) (i)

(D) None (D) R it 7&
SPACE FOR ROUGH WORK / T% %1d & fod g
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36. Which one of the following is true ?

(A) Iff:(—1,1) - R is continuous and
bounded, then f is uniformly
continuous.

If f:(0, 1) = R is uniformly
continuous, then fis bounded.

If f: (0, 1) — R is differentiable, then
fis uniformly continuous.

(B)
(©)

If f: (=1, 1)> R is uniformly
continuous, then fis differentiable.

37. A square matrix A is said to be
diagonalizable if :

(A) A=PDP~! for some diagonal
matrix D and some invertible
matrix P

A=PDP~! for some diagonal
matrix P and any matrix D

(B)

(©
(D)

A is similar to a diagonal matrix
None of above

38. The value(s) of A such that the following

system of equations in unknown
X, y and z.

T+y+Az=2 3x+4y+2z=),
2x+3y—z=1

has more than one solution is :
(A) A#3

(B) A#2and A#-5

(C) A=3

(D) always has a solution

36.

37.

38.

e s m e &7
(A) 3fg f: (-1, 1) - R Had aax
Sfterg &, @ FUFEEEE B9 9 Had 2 |

M £ (0, 1) — R THENH ®9 § He
&, @ fuafag

A f: (0, 1) » R, SFaswer g &, & f
THEAE ®Y I Had & |

IEf: (-1, 1) R THFIAH &9 §
Had &, A f FaweE 2

(B)
©

(D)

TH T AR A # fawfuia we wEm
ofg ;

(A) F= fawvi 3R D 3R 8 erqvia
=P P faw A=pPDP- &M

o famvl aregg P ek fbedt amrege D
% fert A=PDP-13mm

A = fawvi s % wRw
3qtER HIE o T

(B)

(€
(D)

T x, y A9 2 W f wefie fam o
F 9F 39 UFR ¢ T 59 e F g
AFERATIOR T

x+y+Az=2, 3x+4y+2z=),
2x+3y—z=1

(A) N#3
(B) A#23HXAz-5
(€) A=3

(D) w&F & U §

SPACE FOR ROUGH WORK / T% & & &g s
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39. Suppose fis a bounded real valued 39, A 1% £, [a, b] W 9Reg arafae oM sifed
function on [a, b] and P, and P, are two e € 991 P, TH P, [a, b] % <t fasme ¥
partitions of [a, b]

Assertion (A) : L(P,, /) < U(P,, f) SRR (A) : L(P,, /) < UP,, f)

Reason (R) : Riemann lower sums FNOT (R) : Al & fou dmm wiep

increases and upper Riemann sums AR A § 9O I THAH ATee T

decreases for refinements. Tl

(A) Both (A), (R) are correct and (R) is (A)  (A) 7 (R) BT Wt ¥ 3R (R), (A) 7
the correct explanation for (A). e =T |

(B) Both (A), (R) are correct but (R) is (B) (A) @ (R) 31 ®& € T (R), (A)
not the correct explanation for (A). T Tt e T4 €

(C) (A) correct but (R) is false. (C) (A) ¥ T (R) 7T B

(D) (A) false but (R) is correct. (D) (A) 7T W (R) 9&T 1

40. For a nonempty set of vectors S in a  40. gufe v & Sfewi ¥ fagh A T=I S &
space V, consider the following fora e el W famm =iifor
statements :

(A) : If S is linearly independent, then (A): 3fs s¥fawa: @ax & @1 s =1 v
every subset of S is also linearly 9= Wt awa: e g
independent.

(R) : If S contains a linearly dependent (R) : 7If% & Yawa: v svay=g sifde
subset, then S itself must be linearly FUM, T S T awa: ez gm I.
dependent. ' ;

Choose the correct answer. HE IW TN

(A) Both (A) and (R) are correct, (R) (A) (A) 791 (R) 3 W& £ (R), (A) F
implies (A). FROT R |

(B)  (R)is correct but does notimply (A). (B) (R) W&l 8, g (A) &1 HRW 78 & |

(C) (A) is correct, (R) is incorrect. (C) (A) W& &, (R) 7Tord 1

(D) (A) is incorrect, (R) is correct. (D) (A) 7@ &, (R) 9E &1

SPACE FOR ROUGH WORK / T% %14 % fot s
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41.

42,

43.

A set which spans the subspace  41.

{(a, b, 0) : a, b e R} of R3(R) but not a basis
for the subspace :

(A) {(1,1,0)(1,01)(01,0)
(B) {(1,0,0)(0,0,1),(11,0)}
(© {(10,0)(01,0),(1,1,1)}
(D) {10, 0), (01, 0)

Which one of the following statements is ~ 42.

false ?

(A) The Lebesgue measure of any
straight line (finite as well as
infinite) in R? is zero.

(B) The Lebesgue measure of any
continuous curve in R? is zero.

(C) The Lebesgue measure of any circle
in R?is its area.

(D) The Lebesgue measure of the
Cantor set is zero.

Rank of the matrix A = ; 196 ;: :z 43,
16 25 36 49

is:

(A) 1

B 2

© 3

(D) None

THET=Y S R3(R) F I99He
{(a, b, 0): a, b e R} forvge &2a1 &, wig Harely
w1 afgq TE

(A) {(1,1,0),(101) (01,00}
(B) {(1,0,0),(0,0,1), (11,0
© {1, 0,0)(0 1,0)(11,1)
(D) {(1,0,0), (0, 1, 0)}

= ¥ ¥ F-w v w99 ew B2

(A) R? ¥ fordlt wt@ @ 1 (vfifme &
1Y i) o5 5 e §)

(B) R ¥ forddt waa a6 1 =1 | v
{

(C) R2? ¥ fdt g9 =1 =& w9 591
HAFA 2|

(D) =X Y= *1 ST 9 I B

174 9 1§

oma- |3 5 % Zlene,
16 25 36 49

(A) 1

(B) 2

© 3

(D) =i oft &

SPACE FOR ROUGH WORK / % &1d & f&d wg
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44,

45,

46.

Characteristics of elements of an

orthonormal basis of an inner product

space V are :

(A) linearly independent, orthogonal to
each other distance of each element
from zero is 1.

(B)  linearly independent, orthogonal to
each other spans V and distance of
each element from zero is 1.

(C) linearly independent, orthogonal to
each other and norm of each is 1.

(D) None of above

Three statements are given below :
(a) 3JxeRV¥yeR, x+y >0
(b) VxeR3yeR, x+y<0
() VxeRVyeR x+y>0
Choose the correct answer.

() (b) (c)

(A) True False True
(B) False True False
(C) False False True
(D) True False False

Suppose fis continuous and differentiable
on the interval [-7, 0]. If f(~7)= -3
and f"(x) =2 for all xe[—7, 0], then what
is the largest possible value for £(0) ?

44.

45,

46.

HAltsh UFSE TEfE V % gomr wHiftas

YR 7 SFaaai 1 favrean & .

(A) UEwa: w@d, WER wifaw, 3 @
wfa sreaa #1 g 13

(B) ¥fawa: wH, R @ifaw, wd yeiw
Hgd it g aun fawgfa v g @
1T

(C) ‘Fawa: w@d, weR @ifas v 3
T H 7S 181

(D) 39l g +ff 7

(@) JxeRVyeR, x+y>0
(b)) VrxeR3IyeR, x+y<0
() VxeRWyeR x+y>0

W I G|

(a) (b) (c)
(A) T ORI
(B) @  wE s
© w=E  wEE g
(D) == s arme

A f& AR [~7, 0] W £ Ha99
STHTHE 1 A f(~7)= -3 7901 f () <2
W xe[-7,01% fu &, = £(0) 71 Hnfera
mﬁmﬁﬁﬂ’ﬂ

(A) 9 (A) 9
(B) 11 (B) 11
(© 15 (C) 15
(D) 2i (D) 21
SPACE FOR ROUGH WORK / T% &Td & fod s
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47. Which of the following maps

d:RXR—:erefinedby

(@ dx y)=x—y
(b) d(x, y)=|x2—y?

' -y
) A= T RS vl

For x, y € R is/are a metricon R ?
(A) (b) only

(B) (c) only

(€) () and (c) only

(D)  (a), (b) and (c)

48. Suppose A is a skew symmetric matrix of

odd order then det|A|=

(A) 0

(B) Product of all diagonal elements

o

(D) None of above

47, A9 Fm-w

d: R xR — R %! fafza = & 58 ufonfig
fFm ™ a0 v, ye R, R W& g%
(Afgw) 2E?

(@) dxy=x-y

®) d(x y)=lP-y

x = |
() dx y= m

(A) = (b) % fow
(B) & (o) ¥ femy
(C) F (a) 3 (c) ¥ forg
(D)  (a), (b) 3 (c) % ferw

e % A, 33 w9 # o faww wafia
3SR ®, T det|A| =

(A) 0
(B) Wt farvi sta@al #1 [UHEE
(© 1

(D) ST # i oft 78

SPACE FOR ROUGH WORK / 7% &1 & fodt wmg
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49. Consider the set : 49. = ag=A W ﬁlﬁ'ﬂ' w1
J 1 ( 1) (-1 1Y (3. =i
B=41-1 4 1], | =1 B=+-1],[1],[ -1
o) 1) | 2 0) (1) |2
Which of the following statement is/are = 4 & 21 WA wy v 3807
true ?
(a) B is a set of mutually orthogonal (a) Bqﬂmﬁﬁﬂﬁﬁﬂﬁ'ﬂﬁﬁ?ﬁmm
vectors, %I
(b) B is not an orthonormal set. (b) B YEM AfE® W= 74 3|
(c) It is easy to convert B into an (c) Baﬁmﬁmmwmmﬁu
orthonormal set. H 95e 9d & |
Choose the correct answer. Wi ST ﬂﬁl
(A) (a). (b) (A) (a), (b)
(B) (b), (0 (B) (b) ()
(© (@) (0) Q) (@, (0
(D) (@), (b), (c) (D) (@), (b), ()
50.  Suppose A, B are two matrices confirmed ~ 50. WM fF A, Ba e € fosht = 1o uE
for multiplication and addition. 4 & e =t w8
Assertion (A) : AB=[0] = either A=[0] HRIHLT (A) : AB=[0] = a1 A=[0] =
or B=[0] B=[0]
Reason (R) : Matrix multiplication allows ®IUT (R) : ATE TUF [ faursesi =t
zero divisors, ATHAT < &1
(A) Both (A), (R) are correct and (R) is (A) (A) T (R) < @& € a9 (R), (A) F
the correct explanation for (A). el A E |
(B) Both (A), (R) are correct and (R) is (B) (A) W= (R) €T @& & v (R), (A)
not the correct explanation for (A). 1 Gel = 79
(C) (A) is correct, but (R) is false. (©) (A) T & g (R) o 3
(D) (A) is false, but (R) is correct. (D) (A) e 8, T (R) 981 #1
SPACE FOR ROUGH WORK / T% &4 & ferdt g
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51.

52.

33.

Let f(x, y)=1x

0 « (X y) =0, 0).
Then at (0, 0) which of the following
statement is true ?

. e
2+y2{ y} ( )F

(A) fis continuous
(B) Partial derivatives of f do not exist

(C) Both the partial derivatives exist and
fis continuous

(D) Both the partial derivatives exist but
fis not continuous

Two statements are given below :

(a) Every infinite bounded set has a
limit point.

(b) Boundedness is not necessary in
order for an infinite set to have a
limit point,

Choose the correct answer.

(A) Both (a) and (b) are correct.

(B) Both (a) and (b) are incorrect.

(C) (a)is correct, though (b) is incorrect.

(D) (a) is incorrect, but (b) is correct.

Let A;; denote the minors of an nxn

matrix A. What is the relationship

between det(A;) and det(A;) ?

(A) They are always equal.

(B) det{A&-) - —det(Aﬁ) if i 7.

(C) Their product is equal to 1.

(D) They are equal, if A is a symmetric
matrix.

52,

53.

o faami a0 Ok
0 mW=00

A0, 0) W= H § FH W FH W E?

(A) fHade

(B) f% Aifvreh stahersil o1 ifeae &l &

(C) =i Sifvrs sraehersil o sifeae € agn
faa &

(D) =i stifer sTaeers w1 stfee & 9t
£ @ &

A 2 e feg e €

(a) Wi A Sfas Tq=ag | T dm
fag g &

(b) Towelt o7 T o ¥m fag 9 %
fere e s =& 2

HE I G |

(A) (a) o (b) 3T TE &
(B)  (a) @l (b) <Y e ¥
(C) (a) T R, T (b) ToW |
(D) (a) T ¥, T (b) WA R

A%, A, STHEAF nxn F HEH H
T &1 det(A,) 3R det(A,) F <fra & 71
Ty 3?

(A) 9 ¥dd 99M wd 2|

(B) AfTizj % T det(A;)= —det(A;) &1
(C) e TUFHe 1% S €|

(D) afe A§H{Ed e &, W 3 sR & |

SPACE FOR ROUGH WORK / 7% & & fod wre

9210/ TFU-MATH/ELG-II

Set - A



54. Suppose {f,} is a sequence of complex  54. WA ey fF (£}, ¥2 ECR W wftnfig
valued functions defined on set ECR Ty 9 sifea wer 51 v T & |
Suppose nﬁ_f]mf" (x) =f(x), for each f& nli:l;lmfn (*) =f(x), 79% xeE ¥ fou
xeE and M, = ;:‘; [falx) = £(x)| vn. MM, = ;:‘é fal®) = f(x) Vn &1 7@
Then :

(A) fis the limit function of {f,} (A) £ (f,) &1 U i wem ¥
(B) fis the uniform limit of (£} if (B) ARM,=0vn, TS (£} % wHamm
M,=0 ¥n gl
(€) fis the uniform limit of {£,} if and (€) =g ok = afe M_ — 0 3w fir
onlyian-—)ﬂas n— o n—)mﬂ'ﬁﬁﬁﬁ,?ﬁ_ﬁ{fn}ﬁlw
Ha
(D) None of above (D) 39 H wiE TE

55. Consider the following sentences : 55. =1 weEi W famm =Y

(@) If A=[a,] is skew symmetric, then (@) IR A= [a;] oo wafam 21, & v
a;;=0 for each j. j#maﬂ-ﬁﬂml

(b) If A=[a,] is skew hermitian, then (b) A A=[a,] o =fifd B, 4 e
each a;;is a pure imaginary number. a; Y& HTeq(eh AT B |

Choose the correct answer. HE T G|

(A) (a) is correct, (b) is incorrect. (A) (a) &l %, (b) 7o 1

(B) (b) is correct, (a) is incorrect. (B) (b) HEl %, (a) Tera B

(C) both (a) and (b) are incorrect. (C) (a) 71 (b) FT Tow ¥

(D) both (a) and (b) are correct, (D) (a) TN (b) S T &)

56. If A and B are measurable sets of [a, b] 56, afg A 7T B, [a, b] % TT9ET TH= & &k
and denoted by p(A) and u(B) AN w(A) T4 (B) BN gfEa € &, 9
respectively, then the most appropriate o 39g I &
answer describes is :

(A) A U B is measurable (A) AuBHMTERY 2
(B) A N Bis measurable (B) A BHEmg #
(€)  r(A)+p(B)=p(AUB)+pAnB) (©) w(A)+p(B)=n(AUB)+u(ANB)
(D) All the above are correct (D) S9gaa st wEl €
SPACE FOR ROUGH WORK / T% & & ford g
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2 .0

57. lLet T : RZ2 - R? be the linear 57. =1 % HE [(] 3] L

58.

transformation of multiplication by the

2 0
0 3

{(1, 1), (1, —=1)} of R?, the matrix
representation of T is :

2 2
(4) [3 -3]
15
5 1]

(
o T
|

matrix [ J . With respect to the basis

(B)

i
I

(3]

 —

2
2
(D) 3

|

Suppose f: R — R is a uniformly
continuous function and {x } is a
Cauchy’s sequence in R. Which of the
following is true ?

(A) ({f(x,)} is a Cauchy’s sequence in R

(B) {f(x,)} need not be a Cauchy’s
sequence in R

(C) {f(x,)} is not a convergent sequence

(D) None of above

58.

T:R2 —» R2 T0F & U fas ®qiw &

R2 & MR {(1,1), (1, 1)) F 04 T F

ﬂ'ﬂg'ﬁ'ﬂﬁﬁﬂﬂ%

2.0
@ 1y —3)
15
B | 1]
1 -p
© la —1]
L U |
&) 21 52
23

HA % f: R — R U499 Haq werd & qen
{x,), R ®il a1gehm 21 Fay § & W o
[

(A)  {f(xy)}, R ¥ T el 37367 &

(B) {f(xy)} #t R H &I s1qsha &1
HEEF Tal |

Q) {f(x,)), SR 3gsrm e &
(D) S9rER HIE 72 |

SPACE FOR ROUGH WORK / 7% & & fodl sie
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59.  Which one of the following statement is 59, Fr=ifea SF-a1 o s 22
false ?
(A) Every Cauchy sequence in R (A) RY YT P a7 v fafe 7%
converges to a limit. srfvreia g #
(B) A bounded sequence in R has a (B) R¥ s fag sigswn ifsrardt surshn
convergent subsequence, HEME
(€) A monotonic increasing sequence in (©) R¥ UF UHREE a+uM HgH o TR
R which is bounded above 4 fas 8 € ot sreem S9d
converges to its least upper bound. o srfirafta g €1
(D) None of the above. (D) 3909 & #rE 7= |
60. 1If U and W are two subspaces of a finite 60, e U aen W v ufifigs farftg few wafe
dimensional vector space V, then : V % St SyumEfes 8 @
(A) dim(U+W) = dim (U) + dim (W) (A) dim(U+WwW) = dim (U) + dim (W)
(B) dim(U+W) = dim (UnW) (B) dim(U+w) = dim (UnWw)
(O dim(U+W) = dimU—dim W (C) dim(U+W) = dimU-dim W
(D) dim(U+W)= (D) dim(U+W)=
dim (U) + dim (W) —dim (UnW) dim (U) + dim (W) —dim(UnW)
SPACE FOR ROUGH WORK / 1% &4 % ford =g
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PART - II (A)/ 9T - II (A)
MATHEMATICS GROUP
TfoTe wuE

61. Consider the following table 61. Trafafas arvlt #1 eRgE 2fae o 2
o & wm W T8 3w g
0 [01]02]03]04] 05T 06 | @ [01] o2 [o3]|04] 05 | 06
0.135| ? |0.111(0.100f ? |0.082|0.074 0.135| ? |0.111(0.100{ ? |0.082]0.074
Then :
(A) ¥51=0.123 and y,,=0.90 (A) yp1=0.123 3 y,,=0.90
(B)  ¥p1=0.139 and y, ,=0.90 (B) ¥p=0.139 3 y,,=0.90
() ¥51=0.123 and y, ,=0.079 ©) Yp1=0.123 3K y,,=0.079
(D) ¥p,=0.139 and y, ,=0.079 (D) ¥g1=0.139 3 y,,=0.079
62. Match for right and choose correct  62. Hel Ha4 2g oo Fd ¢ W& s 9f
answer :
Theorem Related With 'Ll | et
(a) Lagrange’s (i) Isomorphism (a) TS 1 TEHA (i) TeaTeRIan e Hu=y
theorem and permutation e
group
(b) Cayley’s (i) Order of an element  (b) F& F1 &I (i) ST9=E Ft Hife w
theorem and prime number Y FE
(c) Cauchy’s (i) Order of the (c) =gl H1 T (iii) STHHE I FIfL
theorem subgroup
(d) Fundamental (iv) Normal subgroup (d) FHE I FEEFIRA  (iv) T SUEHE
theorem of 1 HeIqd 994
homomorphism
of groups
(@ () (o (d) (@ (b) () (d)
(A) (v) (i) @) @ (A) (v) (i) () @)
(B) () (@) (i) (iv) B O @@ G (iv)
(©) @@ @@ @v) (i) (© @@ @ Gv) (@)
(D) @) @ G () (D) () @ @) ()
SPACE FOR ROUGH WORK / T% & & ford s7g
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63. Match the following and choose correct 3. =1 3% Tor FifS 3it wét 3w i
answer. If n e N, then I neN, T
(@) n°+4nis divisible by (i) 9 (@) n°+4nfavsy & 9@
(b) n+2isnotdivisibleby (i) 5 b r+2favm e (i) 59
() n®-nis divisible by (iii) 24 (© nd-nfoweg ¥ (iii) 24 |
@ @) (o (@ (b) (o)
(A) @) (@@ @) (A) @) (@) ()
(B) (@) @ (i) (B) () @ (i)
© @ ) (i) © @ @) (i)
(D) ) @) () D) @) (@) ()
64. In proving fundamental theorem of  64. TR H TR 1 e vy fag
homomorphism of groups, there are some 4, F8 T fFreer §
steps as follows :
(@) Kernel K is a normal subgroup (a) WHERIRE it A€ K, G =1 ywE=
of G. STHYE B
(b)  Consider a homomorphism function (b) T FEH f: G -G W R
fi G=G', fis homomorphism so F | fEAEN B, @ fH sfie
there is the Kernel of f say K. AMKI
(<) G/{( is a quotient group show it. (c) % T we zvrid |
(d) Define ¢ : G4 -G’ so that itis an (d) T FH b: G4 >G R &
isomorphism. & o AR 8 |
Then the correct sequence of the above T ST =W R FE
steps is :
(4)  (b). (@), (), (d) (A) (). @) (c), (d)
(B) (), (@) () (a) (B) (b), (d), (c), (a)
€ (© (@ @), () ©  (© (d), (@), (b)
(D) (@), (@), (b), (c) (D) (@) (a), (b), (c)
SPACE FOR ROUGH WORK / T% &1 % fordr e
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65. The complete integral of the PDE  65. PDE p2+q?=x+y &I U SAMGeA foa

p?+q?=x+y is given by : T
(A) 32=(x+a)-3’(2 +{y—a]% +b (A) 32={x+a]% +(y——a}3/l;+b
3}],’ 3/ 3

(B)  3z=2(x+a)’2 +2(y-a}7’:3 +b (B) 3z=2(x+a]9“5 +2(y-a)’2+b

(© 3z=2(x—a) 2+2(y+a)2+b (©) 32=2(x—a) 2 +2(y+a) 2+b

(D) f-!'z-"—-[x—f.-:)-g'5 +(y—a}% +b, (D) 32=[x—a)% +(y—a]f3é +b,
where a and b are arbitrary Wela 3R b &= FA=E|
constants,

4
66. The stationary function of the integral : 66, HHFa I=I[xy'—(y’)2:|dx, ] W e
0

4
I= J‘rxy—( y'}z]dx, which satisfies the ’ 2
L Sl afedeE wfaE y(0) =0, y(4) =3 # H@ge

0

boundary conditions y(0)=0, y(4) =3, FAE T
15

2

s g % 4y
A) = B
(B) x%+x (B) x2+x

2

% o x?—x
€ =5 g

2

X x 2
D) —-= b8}
s st

SPACE FOR ROUGH WORK / T% &1 & ford s
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67. Consider the equation x"+Ax=0,

O<t<mw. Match the boundary conditions
and their corresponding eigen values and
eigen functions.

(@) '(0)=0=x'(m) (i) M c, sin nt)

() x(0)=0=x(x) () (02, cn 051ty

() x(0)=0=x(m) (i) (n?, C,, €os nt)

n+1 a . n+1
(d) %'(0) =0=x(m) {tv{[?] Sm“r*}

for n= 05205 00

@ () (g (@
(A) () @) @) @)
(B) (i) (iv) () (i)
€ Gv) @) @ @
D) @ @ @) i

68. The initial value problem :
¥ (x)+y(x)=0,y(0)=y'(0)=0
is equivalent to the :
(A) ¥(@)==[(x=t)y(t)dt
0
(B) y(x)= J-(J.’—t}y{t)dt
0

© ¥(¥)==[x+t)y(t)dt
0

D) ¥(x)=[(x+t)y(t)dt
0

67. THIF x"+A\xr=0, O<t<m W fH=R F%|
uftr wfemy i 39 9ra arEis O sl
T Fo H gafew Fife)

(a) ¥(0)=0=x'(m) (i) (n? ¢, sin nt)

) x(0)=0=2(m) (i) (02, cn cos21t)

(€) x(0)=0=x(m) (iii) (n% c,cos nt)

n+1)? , n+1
(d) 2'(0) =0=x(m) (iv)[(_z‘—] *Cn SmTt]

n=01273.....
@@ ) (0 (d
(A) @ @) @@ )
(B) (i) (iv) (i) (i)
© G(v) @) @ @)
D) @ @ (@v) (i)

68. TR wF T
¥ (x)+y(x)=0,y(0)=y'(0)=0
HHIT &2

[EX:ED

s

Ay ¥(x)==[(x-t)y(t)dt
0

@) ¥(x)=[(x-t)y(t)dt
0

X

(@) y(x)=— I(I+I]yl:l‘]dt
0

) ¥(x)= [(x+t)y(t)de
0

SPACE FOR ROUGH WORK / T% &/ % fod wme
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69. Which of the following is/are correct ?

(a) If a space (X, 1) has a base B of
cardinality «, then the cardinality
of 7 cannot exceed 2%

(b) A space is second countable if it has
a countable sub-base but not
conversely.

(c) A discrete space is second countable
iff the underlying set is countable.

(4) (a), (b)
(B) (®)(©
© (@) ()
(D)  (a) (b). (c)

70. Let the Hamiltonian of a particle be given

2
by H=-2%+pq, where q is a generalized

coordinate and p is the corresponding
momentum. Then the Lagrangian of the
particle is :

@) F(a+q)’
®) S(d-a)
© F[4*+aa-q?]

m

() F4*-aq+e’]

69. g ¥Fma@¥?

(a) 3 T TERE (X, 1) Fl TUEREE o
U MR B 8, T I O 20 |
& oG TRl ¢ |

(b) uF i fgdg T ¢ 9fe @
T 39-3TYR & T faeima: 7@ |

(c) U fafesa wmfe fadta o Emr €
I 37R Fae afs Fatea wg== T
2

(A) (a) (b)
B) (®) (©
© @ ©
(D) (@), (), (0)

70. WA fF 9 # et H=L24pq,

2m

BT oo 7o & el q us v wisitEie
A p T HAT R, 79 H Hl e L

(a) S(a+a)’
m.,, 2

®) —{d-a)

© Z|a*+ai-q’]

@) S| 4°-ad+q’]

SPACE FOR ROUGH WORK / 7% &4 & ford sme
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71.  Consider the following statements :

(@ Q(y2) and Qi) are isomorphic as
fields.

(b) Q(y2) and Q(i) are both Galois

extension of Q.

(©)  Q(v2) and Qi) are isomorphic as
Q vector spaces.

@ Gal [QJ%JEGaIQ (Qf%}

Then correct statements are :

(A) All the statements (a), (b), (c)
and (d)

(B) Statements (b), (c) and (d)
(C) Statements (a), (c) and (d)
(D) Statements (a), (b) and (d)

72.  Let the function f(x, y, y') does not
depend on x explicitly. Then

a9
(A) ;ﬁ‘*”

d
(B) ;3%“

o _
Q) f=y —a?— constant

(D) f—y'%iconstant

8 1S

72,

Frefafes wuEi w faeam =3

(@)  Q(v2) T Q) & %t e geamm
gl

b)  Q(V2) T@Q) I Q¥ Fremw
fomr &)

(© Q(V2) W& QM) Q afew wufed
F1 TR JearFR ¥

@ Gaq (234 )<caq (2%)

GER: Tl
(A) TG F (a), (b), (c) T (d)

(B) #® (b), (c) & (d)
(© = (a), () & (d)
(D) =% (a), (b) T (d)

Al FEF f{x, y, y') WEd@: x W R T4
ARGCE

d
(A) ;’%0
B ="

(C) f—y’g{aﬁﬂfﬁ

(D) f—y*%im

SPACE FOR ROUGH WORK / T% &Td & fod =g
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73. For the PDE 1«!13,(—:::"1,@,1‘r =0, the possible 73. PDE : uH—xzuyy=0 * fau wys

characteristic curves are : stfvererforsr a9 ¥ :

(A) 1'2+2y=0e, 3x2~2y=[3 (A) x2+2y=a, 3x? =2y=p
(B) 3x2+2y=a, 322 —2y=p (B) 3x2+42y=a, 3x%—2y=p
(C) x*+2y=a, x>—2y=P (C) x*+2y=a, ¥>—2y=B
(D) None of these (D) v ¥ | FE T

74, A continuous map of a compact 74, U Hed e9erd Gufe &1 U Sad wfafaso

Hausdorff space is : 2:

(A) open (A) fogm

(B) not necessarily open (B) Ararvasa: faga =&
(C) homeomorphism (C) wiftEmiES

(D) necessarily closed (D) SEwFHd: Hed

SPACE FOR ROUGH WORK / T% % & ford w7
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75. A system is called :

(@) holonomic (i)

(b) non-holonomic (ii)

(c) scheronomic (1)

(d) rheonomic (iv)

if only stationary
constraints are
imposed

if non-stationary
constraints are
imposed

if the particles of
the system are not
subjected to
differential non-
integrable
constraints

if there are
differential non-
integrable
constraints

Find the correct answer :

(A)

(B)

(©)

(D)

(2) and (iii), (b) and (iv), (c) and (i),
(d) and (ii)

(a) and (iv), (b) and (jii), (c) and (i),
(d) and (ii)

(a) and (iii), (b) and (iv), (c) and (ii),
(d) and (i)

(a) and (iv), (b) and (i), (c) and (ii),
(d) and (ii)

75.

(b) FAF-ErAFEE (i)

(c) YREHT (i)

(d) feamr (iv)

o e i wE
(a) e (i)

afg Fae feer
ey F 3Wg
T s 2

Afe safeer =rady
%1 S o st
Eafl

afg e =1 70
ATFAAY

AT Yfdey
FAIEF T2

gfe e &

FAGHFET gfqay
il

“ﬁmﬁﬁ?:

(A)  (a) ¥R (iii), (b) 3R (iv), (0) 3T (),

(B)

(€)

(D)

(d) S (ii)

(@) 3R (iv), (b) R (ii), (c) & (i),
(d) 3 (if)

(a) ¥R (iii), (b) 3 (iv), (c) 3iR (i),
(d) 3R (i)

(a) 3 (iv), (b) 3 (i), (c) 3 (i),
(d) 3 (i)

SPACE FOR ROUGH WORK / T% &4 % fordt s
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76. Consider the boundary value problem : 76. YITHMI 99 99ET -

¥ (x)=1,y(0)=y(1)=0. Then ¥'(x)=1,5(0)=y(1)=0 R fqar #1 |7a :
1 2 1 5
(A) 1[;;(;;)]:_[(_1; +2y)dx and the (A) 1&(;;)]:]‘(1}' +2y)dx 3T TE
0 0
3
exact solution of the problem F1 914 B y(x]=x .t
2
-
y(x)===
1 2 ;
® Ly]=[ly"-y)ix and the ® Iyx)]=[ly ~v)dr st ww=m
0 0
B
exact solution of the problem is H1 IqY B y(r]=x . 21
2
x?—x
HA=S
; p i
© I[y(x)]= I(H +y)dx and (©) I[y(x)]=_[(y' +y)dx s mEn fE
G 0
assuming  y=c, (x-x%), the y=c (x-x*) & T THEA H e
2
approximate solution of the o e
problem is E_&
s it
@ [y@)]=fly +27)x and the @ 1[y@)]=[ly" +2y)ax s wwen
0 0
exact solution of the problem is s
2 = HE E y(x)=2~
2
L

SPACE FOR ROUGH WORK / T% &1 % fedr e
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77. Match the nearest related from the 77. fyefafas miwda v & TG Haifya
following mathematical terms : & 9N foom #ifes .
(a) Integral domain (i) Subring (a) Yol wia (i) 39
(b) Ideal (i) Additive (b) OTSTEEt (i) AT AEEg=Y
cosets
(c) Tsomorphism (i) Field (c) qea=IEr (iii) &=
(d) Quotient ring  (iv) Homomorphism (d) Ta9m e (iv) SHTERIET
Select the correct answer : e I FH =HA Fi -
@ () (© (d @ () (© ()
(A) @) @) @) ) A) @) O @) @)
B) @) () @) @) B @@ O @ @)
© Gv) @) @ @ © ) Gi) @) ()
(D) ) @) @ @) D) ) @) () (v)
78.  For the kernel K(x, f)=e*~'with A= ~1, = 78. S K(x,t)=e* tw&l A= —1 % foru T
the resolvent kernel R(x, t; A) is : A R(x, t; \) 8F1 :
(A) e*—t (A) ex—t
(B eeTh (B) e2x~9
© 1 © 1
(D) e—2(x—1 (D) e—2(x—t)
79. Solution of the integral equation 79 Wmﬁmhx:gﬁ_!ﬂt)dtmw
smhx=}cx_jy(t}dt is : $.
0
(A) et (A) e
(B) sinhx (B) sinhx
(C) e=* (©) e=x
(D) coshx (D) coshx
SPACE FOR ROUGH WORK / T% &rd & fod sme
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80. For the transformation ®=——, fixed  80. T w=—" & forg feem fag € -

2—z" P
points are :
(A) Oand1 (A) o031
(B) Dand2 (B) 03R 2
(C) Oand 3 (C) 03r3
(D) 0and 4 (D) 034

81. The function f(z) = Bt fiss e 81. WM f(z) = zt1 H f= fafesant #

222 +42) 2(22+2)
following singularities :
(A) Essential singularities (A) AfErd fafasand
(B) Removable singularities (B) ey fafesand
(C) Isolated singularities (C) Taem fafasmnd
(D) None of the above (D) 394 i T&I

82. Consider the transformation =% . 82, T wifE i T © = % #i g %
Then y = i gives the circle : 1 9 B
(A) ul+ovl=4 (A) w?+0v2=4
(B) u?+(w+2)2=4 (B) u?+(@w+2)2%=4
© u?+(@+1)2=4 Q) ul+(w+1)2=4
(D) (u+2)2+0v2=4 (D) (u+2)2+02=4

SPACE FOR ROUGH WORK / T% &1 & fod sme
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83. If z=x+4 iy, then which one is not 83, 3fe z=x+iy,?ﬂ FE- 'FFE'-T e
correct ?
(4) V2|2|2|Rez|+[Im ] (A) V22| [Rez|+|im 2]
(B) Z+3i=z-3i (B) Z+3i=z-3i
(C) |Re(2+f+23 )|s4 (C) [Re[2+’£+z3 )!1:4
when |z<1 ¥4 7] <1
(D) None of the above is correct (D) I & B oft e T ¥
84. Determine sequence in proving thatif G~ 84. ¥% fag FW ¥ forw &9 =1 fuf Fifam
is a finite group, then c, =O(G)/O(N(a)). fF af G ww ofifom = 2,
T ¢, =0(G)/O(N(a))
(a) x, y belong to same conjugate of a. (d) xyTF&a®dgaF g
() deduce ylay=x"lax. () y~lay=x"Tax fosfem #ifew
(€) % y € G are in the same right coset () %yeG N@)FGH uF & =fhm
of N(a) in G. HEEg=a H |
(A) (a). (b), (c) (A) (). (b), (c)
(B) (9 (b) (a) (B) (). (b). (a)
© (@) (©. (b) ©) (@) (), (b)
(D) ®) (). @) (D) (b), (). (a)
SPACE FOR ROUGH WORK / 7% &Td & ford o
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85. Let (X, my) and (Y, 1y) be two topological ~ 85. WM (X, 1y) T (Y, ry) 3 TUIETSEe

spaces and f: X—Y be a function. Then THfegl 991 f: XY H 0F Ser ¥ @@
(d) f1(V)eryVVery (@) f~L(V)eryVVery
(b) Fisty-closed=f1(F)is 1y - closed () Fo1y-WI0 8 = f1(F), 7 - WA §
() f[F)CmVF:X (c) f(.F)cmVFCX
(d) fis vy —my continuous (d) fry—ryH@E
Which of the following is/are true ? frdasRmam €2
i) (@)=(b)=()=(d) i) (@)=b)=0=()
(i) (b)=(c)=(a)=(d) () (b)=(c)=(a)=(d)
(iif) (c)=>(d)=>(b)=>(a) (iii) (c)=(d)=(b)=(a)
(iv) (d)=(c)=(a)=(b) (iv) (d)=(c)=(a)=(b)
(A) (@), (@) (A) (1), (i)
(B)  (id), (iii) (B) (i), (iii)
(C)  (iii), (iv) (©) (i), (iv)
(D) (), (), (i), (iv) (D) (i), (i), (i), (iv)
86. Match the following : 86. T= =i gafera Fife
(a) AsubspaceYofa (i) separable (a) el Soenfssa mafe (i) Iomes
topological space X X &1 I9FEMR Y Had
is compact if Y is Bmeaky &
(b) Every second (ii) connected (b) v feda ToEE (i) Hag
countable qufie §
space is
(c) Iflisanyinterval (i) closed and (c) FMILRHHE Fa0a (iii) HIa I ag
inR, thenlis bounded CACCOE
@ O () @ () ()
(A) (@ (@) () (A) (@) (D) @)
(B) @) 1) () (B) () (i) (iD)
© @ @) (@) © @ @) ()
(D) (@) @ @ (D) @) (@) (@)

SPACE FOR ROUGH WORK / 7% &1d & o o
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87. (A): The center Z(R) of a ring R is a

88.

(a) uyy —xzuyy =0

(b) e**uy, +2e" Wy, +ez!"uw =0

subring of R.
(R): a,beZ(R) = ab,a—b e Z(R)

Now which of the following is most
appropriate answer ?

(A) (A) is true but (R) is not the correct
reason.

(B) (A) is true but (R) is false.
(€) (A) is false but (R) is true.

(D) (A) is true and (R) is correct reason.

Match the following PDEs along with
their classifications.

(i) Hyperbolic

(ii) Elliptic

(©) |:.r;in2 _t)r.r“ +2(cosx)uyy —uy, =0 (iii) Hyperbolic

(d) 4uyy—duy, +5uy, =0

(iv) Parabolic
@ () (9 (@

(A) @) () @) ()

(B) (@) (iv) () (i)

© @ @) @ (v

(D) @@ @) (@Gv) ()

87.

88.

(@) #yy —Izuyy =0

(b) e u . +2e5 Yy

(A) : FE9 R %1 %% Z(R), R F1 T 9901
Tl

(R): a,beZR) = ab,a~b e Z(R)
o4 f=1 9 9 9o SR s W 2

(A) (A) ¥ & TG (R) Het FRO 7 2

(B) (A) ¥ & 9 (R) 318 ¥
(C) (A) 38 & 9g (R) 9 &

(D) (A) & § 991 (R) ¥& FR0 ¥

fFrfaf@s PDEs 91 39% oo % @y
Hafea Hifeg |

(i) AfTREAfTH
(i) <

2
zy+e yu_uy=0

() (sin2 :c:lun. +2(cosx) Uy, — 1y, =0 (iii) AfTRIAH

(d) 4y —4uy, +5uy,, =0

(iv) HEerdt
@ (b) () (d

(A) (v) @ (@) (i)

(B) @) (v) O @

© O @) @G ()

(D) Gi) () (v) (@)

SPACE FOR ROUGH WORK / 7% &1 & for e
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89.

90.

In the following choose the correct one/
ones :

The d’Alembert’s solution is applicable to
(a)  the vibration of an infinite string
(b)  the vibration of semi-infinite string

(c) the vibration of a string of finite

length
(A) (b), (c) but not (a)
(B) (a), (b) but not (c)
(C) (a), (c) but not (b)

(D) Al (a), (b) and (c)

Using Fredholm’s first fundamental
theorem, D(\) of y(x)=f{x)+)«;{y(t)dt is
given by :

(A) 1

(B) A

(C) 1-x

(D) 1+

89.

90.

fr=fafes 9 @ $=7-a78 af 332

(a) TUF 3Hd N F FH W
(b) HAB-3Fd S F HFH W

(c) RfHa o =it tw S8 F FTW W

(A) (b), (c) W& & 9T (a) TET 7 &
(B) (a), (b) W&l & T (c) Wt 7 ?
©) (@), (c) & T 9 (b) et & &
(D) & (a), (b) 3 () wet &

WESEH 1 TRE qe WHT F YA

1
y[x)=f(x]+hjyft)dt'ﬂﬂ D(r) fe=m =
0

&) 1%

- ek

SPACE FOR ROUGH WORK / 7% &1 & o2 wrme
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91,

The

particular solution of

91.  xPy"—2xy'+2y=xe * W fAE T .
22y 2xy'+2y=xe ¥ is:
(A) —xe™* —[x+x"]j§ dx (A) —xe™*—(x+x?) [9; dx
(B) —(.r+x2”ET dx ® —(x +x2][97 dx
(C) -—xe*—x? IE;- dx (© —xe*—x? e_; dx
(D) -2 IET dx (D) -2 FT dx
92. Match the following : 92. = =i gafeg #ifew .
(a) Every regular second (i) Compact (a) WIF PR f5 = (i) wed
countable space is TR THfe 2
(b) Every compact Hausdorff (i) Normal (b) WIE Wed EEHSG (i) A
space is e §
(c) Closure of a compact (iii) T, (c) 'lﬂ,ﬁi'ﬂa'{ e F1 TF (i) T,
subset of a regular space is Hed 9= 1 T
TS
(@ () (o (@ (b) (¢
(A) (@) () (i) (A) () @) (i)
B @ @) @ B) @) G ()
(©) (@) @) (i) (© @) @ (@)
(D) @ @ (i) (D) @) @) ()
SPACE FOR ROUGH WORK / T% &4 & fodt W
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93. The values of « and B for which the 93. « T p ¥ =W fogF forn awed kel
1
quadrature formula .llf(I)dI:ﬂf(—]Hf{B:' T A
-1
1
{f(x}dxzaf(_lhf{ﬁ}isexactforall w#wm#mﬂa@ﬁ#fmﬁ
polynomial of degree less than or equal ?:
to one are :
(A) a=-1,B=1 (A) a=-1,B=1
(B) a=1,B=-1 (B) a=1,p=-1
€) a=1,p=1 C) a=1,B=1
(D) a=-1,B=-1 (D) a=-1,p=-1
94.  Let the real part of an analytic functionis 94, Wl & forelt faweifys wem &1 arafas 9
e* cos y. Then the analytic function is e¥ cos y & T Taveifirs wem famm wmam .
given by :
(A) e+C (A) e*+C
(B) e*cosz+C (B) efcosz+C
(C) efsinz+C (C) e*sinz+C
(D) e*+C (D) e2+C
SPACE FOR ROUGH WORK / T &1 & ford e
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95. For a free particle (moving) : 95. T Had U1 (Hfam) F o
(A) KE. is always constant. (A) KE #e9 fer 3
(B) Lagrangian is always constant. (B) wwisH wed feer &

(C) P.E. is always constant. (C) P.E. w33 fer#)
(D) Hamiltonian is always constant. (D) et wea feem &)

96. A bacteria culture grows at a rate  96. IE SfaTV] HaH, Suftera A HEm H
proportional to the number of bacteria e X ¥ fawfaa 2 &1 aa sfamy
present. Then the growth rate of the =i fowfm @ &
bacteria is :

(A) linear (A) Ifas

(B) exponential (B) =ETdi®!
(C) logarithmic (C) winfiests
(D) sinusoidal (D) faqafres

97. (a) Xis a metric space 97. (a) XU 3ftw wafie &
(b) X is compact (b) XTedag
() X is second countable () X fedfig o &

(d) X is countably compact (d) X Hea @
Which of the following is true ? fAdasmwmamg?
(A) (a)=(d)=(c)=(b) (A)  @=(d)=(c)=(b)
(B) (a) and (b)=(d)=(c) (B) (a) S (b)=(d)=(c)
(©)  (b)=(c)=(a) and (b) ©)  (b)=(c)=(a) 3R (b)
(D) (b) and (c)=(d) and (a) (D) (b) 3R (c)=(d) 3R (a)
SPACE FOR ROUGH WORK / T% &9 & ford se
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2z 2z
e e
98. The value of the integral § dz,  og, vamamgS 792, T CIT [2|=3% =1

¢ (z+1)* C(24+1)
where C is the circle |z/=3 is : HH &1
(A) % mie 2 (A) % mie 2
(B) %ﬁé (B) gmé
(© gﬂg (C) gmé
@) 3mie™ (D) 3 wie™

99 In the usual metric space R, which of the ~ 99. HMI 3fth Fafiz R § fre & 9 |y 22
following is/are correct ?

(a)  the set Q of rationals is an F,. (a) e Hemsl #1 wq=E Q, F_ ¥
(b) the set Q of rationals is a G, (b) O Hems = W= Q, G, # |
(©) {r}<=Q isaclosed set. () {r}cQU# Hga ag=ma ¥

(d) E%(R-{r}) | (d) E%(R-{r}} o forga e ¥
(A) (@) (®). () (A) (@), (®), (c)

(B) (b), (c). (d) (B) (b) (c), ()

(©) () (). (@) ©) (0 (d), @)

(D) (@) ®). (). (d) (D) (a). (b), (c), (d)

SPACE FOR ROUGH WORK / T% & % f&d =
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100. The differential equation ¥—6i+9x=t,

d®x

.ty 2 .
where ¥*=— and ¥=— , can be written

dt dr ’

as a system of equations :

(HAEHE o
@ afy ohaw-on0m
® Al o Aiw-tnm=0
© A<} JJaw-vae-o

0
(D) A=[_9 ;],f1{t)=0, f(t)=t

100. 3T%hel THEH y— 65+ 9x=t €, el I=——

dx
dt

2
IR f"ig 2, ® gMEmm faw

R -

X x2) \fo

HEGE

0
(A) A=[9 _IEJ,;] (t)=0, 5 (t)=t

® a{l, L aw-tpm=o

© A=[S _:];f1(t)=hfz{t)=0

1
(D) A=[f9 6),f1(t)=0,f2(t]=t

SPACE FOR ROUGH WORK / 1% &1d & ford o
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PART - II (B)/ 4T - II (B)
STATISTICS GROUP
Hiferat 9gg

61. Consider a series system of two 61. X~e:<p[tntzl =—] a4

independent components with respective
lifetime distributions Ywexp[mk‘q = %) ¥ & SET w6
2
S % WY T WEAF GIH B TF A0 5 W

1
X~exp [meanzrj and foram Fife | o w2 2 #it fawerm F s

1

3

1
Y-—e:cp{meﬂ“:.,\_z‘J. Then the probability o farwe € ®, = wifeesan enft -

that system fails due to failure of
component 2 is :

1 1
(M) X +5e (&) T e
i 1
i o S

M A
(©) A+ Ao ©) N o+ s
D) %, B 5 & g

SPACE FOR ROUGH WORK / 1% &4 & ford g
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62.

63.

Let{X,,, n >0} bea Markov chain. If Cis  62.

a communicating class of states of Markov
chain then all the states of C are :

(A) recurrent states
(B) transient states
(C) either transient or recurrent states

(D) aperiodic states

A certain mathematician always carries g3

two match-boxes (initially containing N
match-sticks). Each time when he wants
a match-stick he selects a box at random.
Inevitably a moment comes when he finds
a box empty. Then the probability that
there are exactly r match-sticks in
one box when the other box is found
empty is calculated by the formula

(21\1 ~r] [1]21“_?
o P

N 2 '
Then this calculation is based on which
probability distribution ?
Choose the correct distribution.
(A) Binomial Distribution
(B) Poisson Distribution
(€) Hyper-geometric Distribution

(D) Negative Binomial Distribution

A (X, n >0} T AT @ e afs
C HIhie ST T STEE] 1 U Faw0 Fer
'%?‘ﬁ Cﬁﬁﬂﬂﬂﬁﬂ@lﬁﬁﬁﬂ:

(A) gt syt
(B) HsHvia sty
(C) = T WHHOMT A1 et arewamt
(D) sFEft sveremd

= fafere nforas 9w < wifew =t fesit
e H @ ¥ (gem: 39 N wifaw &5
foeial €) W it 37! farefii #7 smervaear
B, 9 Y 9R A Acfed ' 9
fe=it frare €1 s S g s e
ITH Th Tielt feean fren | v ws fesit
et 1, 91 fhet u fesit o Fiftea w0 @ ¢
Tafer =t 29 =i wifeerar i fr= g3 | o
EIRE

[ZNN_T]XGJZN_I
dl ¥ T Y Wi 95 & aam w
foran T ?

T 52 &1 997 Fifew |

(A) faug g

(B) &l Hed

(C) eEw=Emfzs Fer

(D) e fguera &z

SPACE FOR ROUGH WORK / T% T & ferd =g
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64. Match the following pairs related to states

of Markov chain.

(a) State i is persistent (i)

iff

(b) State i is transient (ii)

iff

(c) State i is persistent (iii)

its mean
recurrence
time p,; < =

e <]
> B =
n=0

Z Pii':n:l =
n=0

null iff and p, (M0
as n—

(d) Aperiodic (iv) Igupiif“) <

persistent state

i is ergodic iff

Code :

@ (b) (9 (d)

(A) () (v) (@) (i)

(B) (v) (i) () (i)

© @ @v) @) ()

(D) (i) (iv) (i) (@)

. HThIE e e § gt e g

gafem Hifsm |
(@) e isH i Wl (i) THeR A e
ﬁﬁﬁaﬁ'{aﬁﬁaﬁ Wp,l{w
(b) e i WEAE (i) Z_]DPﬁ("}= ®
B Faet iR Fa|
afg

(c) SereeT i TEE BN (i) ZDEI-("}= o

Fae1 3 Faw afz AL n—s oo
p;(™M—0
(d) e oTawe (iv) ZﬂPﬁ(“} <o
wiifes g
%o

@ (b) () (d)
(A) @ G@v) @ (i)
(B) (v) @@ @@ @)
(© G) @v) (@) ()
(D) @) (v) @) @)

SPACE FOR ROUGH WORK / T% &4 % fod -
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65. Which of the following statements are 65. T=fafea § & F9-w w7 af &2 l
correct ?

(a) The bias in the ratio estimator (a) Afe THIFFOr &1 @], INfE @ G
becomes zero if the line of T ¥, A S seeE H AEw
regression passes through origin. = B S

(b) Sample mean is always unbiased (b) pps f&STET & 3¢ wioeyl "1 wda
estimator under pps design. SHATHT TTheTsh @l B

() Sampling error decreases as sample (c) WiG=Y =R 7g F qy-a1y, wiiewaT
size increases. S U2 S E |

(A) (a) and (b) only (A) A (a) 3 (b)

(B) (b) and (c) only (B) &= (b) 3R (¢)

(C) (a) and (c) only (C) %@ (a) 3R (c)

(D) All (a), (b) and (c) (D) (a), (b) 3 (c) Wit

66. The basic assumptions of M/M/1 queue g, M/M/1 ¥ I Je1 Hr=gan § :

are .

(a) Arrivals are independent of (a) SAFTHE, Y& HITHA ¥ A B4 § Ric|
preceeding arrival but the arrival 99 % 1Y AT 2 feor Tea 14
rate is constant with respect to time.

(b)  Arrivals are served on FIFO basis. (b) FIFO % 3M¥E W 3TTe+ Tand 2

2l

(c)  Arrivals follow Poisson distribution. (c) ATTH A faaTor & ST T E |

(A) (@)= (c) = (b) (A) (@) - (c) = (b)

(B) (®) = (a) = (o) (B) (b) = (a) - ()

(€) (©—(b) - (a) (©) ()= (b) > ()

(D) (b) = () = (a) (D) (b) = () — (a)

SPACE FOR ROUGH WORK / 7% & % fordt wmg
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67.

68.

69.

Let the data matrix for random sample
of size n=3 from bivariate normal

e «_[6 10 8
distribution be A = 9 7ET 8
Then unbiased estimate of ¥ is :

g
) B
it e
(Bl fugs'9
'8 5
e (2508
" =
(B} g »

In BIBD, the number of treatments is
equal to the number of plots in a block,
then BIBD :

(A) reduces to CRD

(B) reduces to RBD

. (C) _reduces to LSD

(D) reduces to Graeco LSD

If other things remaining the same and
the sample size increases then the width
of the confidence interval of the

* population mean :

(A) decreases
(B) decreases by exactly the square root
of the increase in the sample size

(C) decreases by exactly the increase in
the sample size
(D) increases

67.

68.

69.

TH FHfT = 5= wem= 527 4 W n=3
IFR F AGF

6 10 8]
wﬁzﬂ%maﬁw%{g 6 3¢
@ 3 & e e €

cen Sl
(A) =3 9 |
ignin s
(B~ | p119)
- o
© |-6 18]
(4 3
(D) 3 9:[

BIBD H, SUSRI 1 @& =iiF # iz &1
H&A % 9UE gt ¥ 1 99 BIBD :

(A) CRD ¥ 9t 51 8|
(B) RBD ¥ &Igel &Il ¥
(C) LSD ¥ aga v 1
(D) ¥ LSD ¥ wee W &

IS o= el 34 & 91 3R wfaey smen aw
W, 79 GHite urey & fovaremn sfaue &t
== :

(A) =2 E
(B) wfiest wrwr # gf % & orf ge @
o2 T

(C) vitsel 3R ¥ 95 F v 5= s
T
(D) =% it &

SPACE FOR ROUGH WORK / T% &Td & fod g
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70. A linear programming will have feasible ~ 70. % Yfaw Wrmm, ETT 3 Taw T A
and optimal solution, if it has following B &, 3fe g9 fre ferdroand oredt s
properties :

(a) The objective function is a convex (a) SE¥F Ve, SETTE HeH B |
function.

(b) The constraints must satisfy the (b) TET &7 F fou =y saga #
boundedness for feasible region. [ T & |

(c) All the decision variables must be (c) @t Foes = s g =ifew
non-negative.

(d) Constraints must be of {<} type only. (d) 9 (<) UHR & =Faiy 29 =ifee)

Choose the correct reasons-combinations. FHR & W& FIH =97 FHifew |

(A) (a), (b) and (c) are true (A) (a), (b) ¥R (c) =& ¥

(B) (b), (c) and (d) are true (B) (b), (c) 3R (d) T& T

(C) (a), (c) and (d) are true (C) (a), (c) 3 (d) wet &

(D) Al (a), (b), (c), and (d) are true (D) =t (a), (b), (o) 3R (d) =& ¥

71. Which of the following statements is/are ~ 71. 791 § & -5/ = Wl £/
true ?

(a) Let X be a random variable which . (a) ¥ T X OF agfea® = & =i w=e
follows  truncated Poisson AR Y x=0T TS ATH] F2T T
distribution truncated at x =0 with T & | T X H pm
parameter . Then pmf of X is

=Xk X —~K §X
PX =)= = < e‘h’*)x:'x = 1,25 P(X = x) = h—i?’ljgl =1,28, ..
2l

(b) Suppose X; and X, are two i.i.d. (b) ey X, #h X, § iid e
standard normal random variables, T AR e 9 Z = X;—X,
then the correlation coefficient 3T W=X;+X, % WYY HeH=Y
between Z=X;-X, and T I F |
W=X; +X, is zero.

(A) Both (a) and (b) (A) (a) 3 (b) i

(B) (a) only (B) 9 (a)

(C) (b) only (C) waa (b)

(D) Neither (a) nor (b) (D) Tl (a) 3K 7 # (b)

SPACE FOR ROUGH WORK / T% &Td & fodl e
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72. Tosolve the Linear Programming Problem

73.

(LPP), we check
one-by-one in which of the following
sequence ?

have to

(a) The objective function must be a
convex function

(b) It must be Feasible under given
constraints

(c) All the decision variables must be
non-negative

(A) @-=(@)—>®)

(B) (@ - () - (9)

© ©—=@) =0

(D) (b) = (@)= (9)

In a design, if we have “V’' =number of

treatments, ‘b’ =number of blocks,
= block size, ‘v’ = number of replicates

for each treatment and ‘A’ =number of

blocks in which any pair of treatments

occurs together, then this design is said to

be ‘Balanced Incomplete Block Design

(BIBD), if and only if the following

relations get satisfied :

(a) Vr=bk

() Aw—1)=r(k+1) and

(c) b=v (Fisher's Inequality)

Which of the following answer is correct ?

(A) (a) and (c) are correct

(B) (a) and (b) are correct

(C) (a), (b) and (c) are correct

(D) only (b) and (c) are correct

i

73.

fa® Y s9e (LPP) &I &6 &1 &
fou & % & 9] uw 9% &l uiwar fEw
*9 H F E 2

(a) TEYT FEH HEVGE T4 W FAH
T g e |

) fau e Y F afE 5@ s
& e g =ten |

(c) Wi foiem =R Trawas w9 | B
B e |

(A) (a) = (c) = (b)

(B) (a) = (b) = (¢)

(€ (©—@— D)

(D) . (b) = (a) = (c)

T Afveeq |, 3fE 'V =39=r %1 g,
b =5l &1 §&F1, ‘K =l ATHNR,
't =% 3UER ¥ o wfasfe = demn,
SR ‘N =ATh w1 e fow faedt oft g
F TR U T U 7 € qel 39 Sfiqered
1 Hfferd STV see ST (BIBD) %al
o gFa §, Afe iR Faw Afg fr= Hay
IR EA R :

(a) Vr=bk

(b) Ap—1)=r(k+1) 3R

() b=v (TR =1 FHHME)
At sR-wsmadg?
(A) (a) 3R (c) T& &

(B) (a) 3 (b) Wl &

(©) (a), (b) 3R () Wl &

(D) = (b) 3R (c) el &

SPACE FOR ROUGH WORK / 7% &1 & ford g
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74. Match the following distributions under 74, TP 3R T 3 S 9 fay Pty
given conditions on the basis of their Mean deq =i gaferw wifsu |
and Variance.

(@) Negative (i) Mean = Variance (a) RUTHE (i) HMT = FEO
Binomial fguR o
distribution

(b) Normal (ii) Mean < Variance (b) AW (i) W < JEIO7
distribution e

(c) Poisson  (iij) Mean > Variance () @EiEA (i) "7 > wEW
distribution

(d) Binomial (iv) Mean = Median (d) BREF (iv) Wmg = mfe
distribution = Mode = ®gos

Code : e
(@) (b) (o) (d) @ (b (9 (d)

(A) (i) (@v) @) (i) (A) () (@v) (@) (i)

(B) (v) (i) (1) (i) (B) (v) (i) @) ()

© (v) @) @ i © () @) @ (i)

D) @) @(v) () (i) D) @) Gv) @ ()

75.  In simplex method of solution of Linear 75, fa® Ymm W (LPP) ¥ &t % Wy
Programming Problem (LPP), we have to fafyr o wben aferm om0 & fom =6
follow the following steps in sequence to =1 srarER =i @ STEROT AT B
prepare a SIMPLEX Table : (a) TEam T S2TE W TR yER # R
(a) See the objective function given is -1 =, AR T, @ ey §

of minimization type or not ? If not, FEEH =1feq |
then convert into minimization
type.

(b) By introducing slack or surplus (b) W=l =i =g a1 fusar e =9
variable into constraints, convert L BY, STEHMAGA H THEA
inequality into equality. H FEel |

(c)  See, whether all decision variables (c) =AM T T wvit fvfa =2 st witey
satisfies the non-negativity =1 HTE W E AT |
condition or not.

(d) Obtain the Initial Basic Feasible (d) w=ww fafy % s9Er € vea wifus
solution before simplex method is FHTA e1RE & B W & |
applied.

Choose the correct sequence. WE FH H g

(A) () = (b) = () = (d) (A) @ = [®) = () - (@

(B) (a) = (b) = (d) - (¢) (B) @-(®b)-(d -

(€ (@ = ()= (- b) ©) @ - (@) —()- @)

(D) (a) = (c) — (d) - (b) (D) (@) - (©) = (d) - (b)

SPACE FOR ROUGH WORK / T% ®Td & fod e
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76. Linear Programming Problem is a :

(A) Mathematical Technique
(B) Technique for economic allocation
of limited resources

(C) Constrained
technique

optimization

(D) Unconstrained  optimization

technique

77.  Which of the following represents the
Moment Generating Function (MGF) of
two parameter exponential distribution

having density function ?

i DA
(A) M, (@) = re™

B) M= - e

© Mdp=iet

(D) My(® =~ s e

76, GF TOH GHEN E
(A) T a3

(B) wifma WEnE % snfde froe =1

(C) =nfyd T=am o=

(D) 37enfyd ge=a9 o9

el Werd a1l S W % ST 52 %
HAUISE Fe (MGF) #1 fr3 8 & #-a1
el &7

77.

e M¥ -8 gfe 1>,

fi(x) = {0 S

(A) M, (1) = re™

(B)

Eat

(C) M, (t)=

==

A
A=t

e.\t

(D) M) =

SPACE FOR ROUGH WORK / T% @14 & fordt g

9210/ TFU-MATH/ELG-II

57 Set - A



78.

A 23-factorial experiment is conducted in
2 blocks of size 4 each, in 3 replicates. The
arrangement of treatment combinations
in key-blocks of the three replicates are :

Replicate 1  [Replicate 2  |Replicate 3

8. 3-Wiashfadi H, I+ 4 WY ¥F 2 =Fl

T 25 Ao s e e | i wfae
H1 @A =l § IR HASH Y e
Ei=kd

afgh -1 | wfefa -2 | st -3

Key Block|(1), ¢, ab, abe |(1), a, be, abe|(1), b, ac, abe

&A1 =i (1), ¢, ab, abe|(1), a, be, abe (1), b, ac, abe

A careful examination of the key-blocks
are given below :

(a) Interaction AB is confounded in
Replicate 1

(b) Interaction BC is confounded in
Replicate 2

(c) Interaction AC is confounded in
Replicate 3

Choose the correct combination of
confounding in sequence for Replicate 1,
2 and 3 respectively.

(A) (@)= () > ()

(B) ()—@— (b

© @ - @©— @b

D) ©->b-0@

& selehl %1 UF = qae e faa
TTE"%:

(a) wfewfa1 & il AB dwovitg &
(b) wfhfa-2 | sHaafswan ' BC T&auiig &1
(¢) wisfa3 d smfrn AC dewig 2

FA: 1,2 3R 3 wfaghmi & o dedom
F W& T T Fife

(A) (@) - () = (o)
B) (©—(@)—(b)
Q) @ =) —®)

(D) ()-®)— (@)

SPACE FOR ROUGH WORK / 1% &1d & & s
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79.

In two-way ANOVA with one 79.

observation per-cell, there are two factors
A and Bie. Treatment (A) and Variety (B).
For both the factors the levels used are
considered only once, then we model this
ANOVA as ‘Fixed Effect Model’ as :
¥ii= Pyt E; = E(y,)= wijs ((=1,2, ..., k.
j=1,2, ..., n) where Yij ~IN (i, o&] and
Ej =iidN(0, ¢2) V1i,j.

Then we can split y;; into following parts
in sequence :

(a) The general effect ()

(b) The effect oy due to i treatment
(c) The interaction effect i

(d) The effect Bj due to jth variety

Choose the correct sequence of
computation.

(A) (@ = ®) = () - (d)
(B) (@)= (b) = (d) - (o)
© @—=(@—>0->(@@

(D) (@ - (d) - () — (b)

Fid-=h1e1 % T SaT0 % WY §-99 ANOVA
#H, < W €, A i B 7T 3R (A) @R
fafasmr (B) | 31 Frel % for swEife @
%90 U & 9N fuife fFn ¥) @ en e
ANOVA 1 %l ‘Fixed Effect Model’ ¥
BT A AYFAV &1 gHd ¢ @ fw
¥ii= wyt By = EQy)=p;; (=1, 2, .., k
j= 1.2, ., 0) SR y; ~IN (g, 02) 3R

Ej =iidN(0,02)vi,j 2

T & y,; F T wri A g # fave
FLHFA E

(a) HMHFE THE ()
(b) 9 ITER F BV o, T
(c) aimf?wmwarﬁ
(d) jaim::ﬁ«'wafwra

AMFT F WE SATHH w1 994 B

(4) @ ->®) - (-«
(B) @-(®b) - -(©
©) @ =) ->(@®) - (@

(D) (@) = (d) = () = (b)
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80. The following

measures are applied to

80.

= wedl 1 anafas sie grensi w

real life problems as follows ; FAwEm fFa s €, 4 €
(@ Arithmetic (i) Used to analyze () WHIR AT (i) U HiFS F
mean qualitative data. faveryw % fere swaim
foar s &
(b) Median (ii) To find an ideal (b) ez (i) WSR H R a5 &
characteristics of any ey ferdreamd
item (size/colour (AR T Tefe) 9
etc.) in the market. FH & fom
Mod (iii) T t th (c) =geTh (i) 3frea & SuR W fed
e & s;e;?aﬁrssgactezsﬁgq > i off #1fHe F (Hagor)
of any data (observation) favm sifvms =
on average. Td F F fag
Code : e
(@) (b) () (@) (b) (o)
(A) () () () (A) (i) (@) ()
(B) (i) (@) (i) (B) (i) (1) (i)
© @) @) (@) (©) @) (i) (@)
(D) @) (@ () (D) @) @ (i)
81. Which of the following are valid 81. = # | FF-w1 4y wiftes W v £7
probability density functions ?
o 30 @ AR O=x <
@ A= {; othesnii:e o). Al {; e $
-x* . o P e < %0
b A@= {;‘“’ sk b A= {Iﬂ 231— &
Tz 12 q) o
@ fm= {4(1 32 et @ felo)= [0 <2
0 otherwise 0 |
1 1
— f0<x=< = A 0=x<5
(d) fx(x) = {5 sgiea ot (d) fx(x)=145 -'f
0 otherwise |0 ST3eq
(A) Al four (A) |t =R
(B) (a) and (c) only (B) = (a) 3 (c)
(C) (b) and (c) only (©) e (b) 3R ()
(D) (a) and (d) only (D) %9 (a) 3R (d)
SPACE FOR ROUGH WORK / T% &4 % fod s
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82.

83.

The mean of a distribution is 23, the
median is 24 and the mode is 25.5. It is
most likely that this distribution is :

(A) Positively skewed

(B) Symmetrical

(C) Asymptotic

(D) Negatively skewed

When the given observation does not
follow Normal distribution then to study
the ‘lack of symmetry’ of curve, we have
to see that in sequence :

(a) The shape of the curve i.e. the curve
obtained for the given data is not
symmetrical and stretched more to
any one side than to the other.

(b) Quartiles are equidistant from
median or not.

(c) Mean, Median and Mode do
coincides or not.

(A) (a)=(b)—(c)
(B) (c)—(a)—(b)
(©)  (©)—=(b)—(a)

(D) (b)=(a)—(c)

82.

83.

U e 1 H194 23, Hifee 24 SR 9gers
255 8| Waifu® o W 39 &7 &I Fal
S

(A) ¥FIHS ¥ | N

(B) wHfHd

(C) ooy

(D) SHITHF &9 § 9=

STl fe T Wegor WIHT SeA o SAE e
AN S, T 5k o AT =g 5 s
m%mﬁmﬁmmﬁ :

(a) T&& T Hiws F fom a% #1 @R
wHiHa 7 8 ¥R 7 fad v T sfus
famarda g e

(b) Eﬂhmﬁmﬂﬂwgﬂm%m
|

(c) WA, HiftAH AR FgeR WO &A@
& |

(A)  (@)=(b)—(c)
(B) (0)—=(a)—(b)
(©)  (©)=(b)—(a)

(D) (b)—=(a)—(c)
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84. Match the following pairs of distributions
and characteristic functions.

(a) Standard @ &* [9(9“ |
Normal

(b) Exponential (ii) T

i 1

with mean X

(c) Poisson with (i) [pe™ + (1 - p)"

(d) Binomial with  (iv)

85.

mean A
2/

e_t.fz

parameter n

and p
Code :
(@) (b) () (d)
(A) () @) (i) (iv)
(B) (iv) (i) () (i)
© @ () @) (v)
(D) Gv) () @) (i)

84,
() W TEHFT (i)

(b) AIET = Hwed (1)

(d) 9= n 371 p iv) %

it e T sifenafos wer & g )
gHfed Fifsm

ei\. [E{Eﬂ - I]]

1 A

A

ELCIGIED]
(c) HIEg A

(iii)
EliRei]

e fgue

L T3

(@ (b) (¢) (d)
(A) () () (i) (iv)
(B) (v) () () (i)
©) ) @) @) (i)
(D) (v) () () (i)

Consider the testing of hypothesis  85. W|WIlad ST{YE & (LRT) %1 I9dm &5

HU:BE@UVS.HI:B.E@l: using quﬁmm’ﬂuieeﬁbwl‘ljfﬂﬁ@]

Likelihood Ratio Test (LRT). Which of the F e W foem Fifww fre d @

following statements are true ? Ho W %?_

(a) LRT statistic lies between 0 and 1. (a) LRT ®ifer=l, 0 iR 1% 77 7

(b) If the testing of hypothesis problem (b) A ftehear wwem &1 wieo HHTA
is of testing simple null Vs. simple [ A WA S feae IR #
alternative hypothesis, then LRT is wiE &, A LRT: NP @91 5R1 W
equivalent to MP test given by NP MP TieT % qed B
lemma. 4 :

(c) LRT statistic is always normally (c) LRT Wiferst 935 Hmr: Ffed TEa
distributed. i

(A) (a) and (b) only (A) e (a) 3R (b)

(B) (a) and (c) only (B) ¥ (a) 3R (c)

(C) (b) and (c) only (C) o (b) iR (c)

(D) All three (D) @it &

SPACE FOR ROUGH WORK / % &4 & fod s
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86.

87.

Let X;, X5, ..., X be random sample from  86.

Poisson distribution with parameter A.
The estimator T is defined as

T— 1 i.fX];Cf
~ 10 otherwise

Then which of the following statements
are true ?

(a) T is unbiased for e=*

(b) T is not UMVUE of e~ 2

(c) Variance of T attains Crammer -
Rao Lower Bound (CRLB)

(A) (a) only
(B) (b)and () only
(©) () and (b) only
(D) All three

Which of the following statements related 87.

to Markov chains are true ?
(a) State i is persistent iff

=

Z pﬁ(“}= -

n=0

(b) State i is transient iff Y P <

n=0

(c) All states of Markov chain cannot
be transient.

(A) (a) and (b) only
(B)  (a) and (c) only
(€) (b) and (c) only
(D) All (a), (b) and (c)

e Xy, Xy, .., X, I A F HY S
Fe9 / faan T Aafew et § ek
1 3k X, =0 %
0 a=en
ffed fn o €, @ fra F 9 #h-w
YT Hel © 7

AFAF T Hi T={

(@) T,e M form freer &

(b) T,e *% UMVUEE &

(c) T FHT0 -7 wIsR §is (CRLB)
I il &

(A) A (a)

(B) ae (b) 3 (c)

(C) = (a) 3 (b)

(D) =ft d=

aEE fEen ¥ et e § | wE-m
FUT A ®?
(a) oFFYTi 9 W FIA R Fad 9fg

o«

b Py ™=
n=0

(b) N WHHE BT Fee SR Fa

g i Py <
n=0
(c) WRME SEen i et e GEHHg
& B HERAT 81
(A) Ha (a) 2R (b)
(B) 9 (a) 3 (c)
(C) Fa (b) 3 (¢)
(D) (), (b) 3 () Bt
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88.  Probability of including a specified unit ~ 88. SRSWOR el % 4 500 THE
of the population in a sample of size 100 ¥ 100 3R ¥ yfoed & wafe #t v fafire
selected out of 500 units under SRSWOR ¥ ftafer 1 St wifaea €
design is :

(A) 0.002 (A) 0.002
(B) 0.02 (B) 0.02
Q). 0.2 (© 0.2
(D) 0.5 (D) 0.5

89. Considera populationof Nelementswith ~ 89 y-9&31 (T &e77) y,, Yor - Yy
y-values (study variable) y,, y,, ..., y,, and a i_ (HEF® W) 2, x5, ..., IN?}T;"E[*N
x-values (auxiliary variable) x,, x,, ..., X SEl < T HHfe T |E.' AR Ffo | e x
Where x and y variables are highly R y o w-weife &1 A L
correlated. If we choose n elements with mﬁﬁ % SR I Fifn ST %
replacement by giving probabilities BRI I 3 F1el n WEH! 1 57 F €,
proportional to sizes of auxiliary variable, T ST 3 e e €
then such sampling design is known as :

(A) SRSWR (A) SRSWR
(B) SRSWOR (B) SRSWOR
(C) PPSWR (C) PPSWR
(D) PPSWOR (D) PPSWOR
SPACE FOR ROUGH WORK / T% &4 & fod wme
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90.

91.

In a factorial design, the precision is
adversely affected if the treatment
combinations are large in number. To
maintain homogeneity within the blocks,
the experimenter must either cut down
the number of factors or use an incomplete
factorial experiment which investigates
the main effect of the factors. The
heterogeneity of blocks is allowed to affect
only interactions which are of less
importance.

The process by which unimportant
comparisons are deliberately confused or
mixed up with block comparisons, for the
purpose of assessing more important
comparisons with greater precision is
called as any one of the given below :

(A) Interaction between treatments
(B) Partial confounding

(C) Confounding

(D) Orthogonality

Suppose X ~Np (Q,1) and X' A X ~ x2,
r<P, then which of the following
statements is not true ?

(A) trace(A)=r
(B) A is non-singular matrix.
(C) I-A is idempotent matrix.

(D) r eigen values of matrix A are one.

90.

91.

T HATfor stfieres o, e ufage
w9 & guifaa B €, At IrER waeE a8
TEA § B | A & SHard G F F9
A % Tom e e g w5 sEv
FRTC AT UH S0 FOE W4 S
I S FEH F T 9T F ST F 5
Al & faugima #1 Faa 9 72w ¥
Ha: fraal =1 ywifem &0 =1 armfa &

U i el weada gersd &
e wiAa faan s & @ i =t
gered & Wy fafgg = feo o € @ifs
#ferk wtshar % | erfier Teegol gemei
I Wi 1 5T 9F | ﬁﬂmtﬂm%:

(A) SU=R F Ae7 SarfEm
(B) A+ Hhto

(C) HeHLm

(D) sl

afz X~N, Q1) st xAx~y2,
r<P§,Hﬁﬁ'ﬂ$ﬁﬁfﬁﬁ"Wﬂ€fqﬁ
L

(A) trace(A)=r
(B) A TH FCHAG g ¥ |
(C) I-A T Fifam g8 2|
(D) 148 A %1 r FH 4F TF £
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92. Form the correct sequence of following 92, Wreihal qlen | wwfed =1 il # wd
steps related to test of significance, SHA | T T |
(a) Compute the observed significance (a) ufera widswar = (p - value) =1
level (p - value) sifshe HifSg
(b) Set-up the null hypothesis (b) Y UREHET 1 T AT
(c) Compare p - value with level of (c) TIHFA (o) T F ¥ p - value i
significance («) e FHifag
(d) Pick a test statistic (d) T Hifeah! TO&T il =47 HIfC
(A) (@) ®), () (@ (A) (@) (b), (). (d)
(B) (b). (a), (d), (c) (B) (®), (a). (d), (c)
(©) (d) (®) @) (©) (€ (d) (®), (a) ()
(D) (b), (d), (@), () (D) (b), (d). (@), (9)
93. A Balanced Incomplete Block Design  93. U& Hqfed 37U =i Af¥a&HeqT (BIBD)
(BIBD) is said to be symmetric, if ! e ed €, 4fg,
(a) b=vand r=k, (a) b=v 3 r=k¥,
(b) The number of common treatments (b) TorE < =TI F S TR STERI
between any two block is A, TEA g,
(c) Since the determinant of the (c) &AM HAHE N F fruis & gl
incidence matrix N is an integer, %, zafee s@ o 99 8m, a9 (r—AX)
hence when v is even, then (r—A\) AEvEE €9 H U qoi 7 2
must be a perfect square.
Choose the correct answer. HE I FH 957 HI9U
(A) (a) and (c) are correct (A) (a) 3R (c) W&l &
(B) (), (b) and (c) all are correct (B) (a), (b) 3 () Tt wet &
(C) (b) and (c) are correct (C) (b) 3R (c) W& &
(D) None of the above (D) SWE H | F15 T&l
94. A curve obtained by plotting the given  94. @ T Wf&a 1 F Wi FH W TFH 9%
observed data have B,=3, B; =0 and e & fomd B,=3, B;=0 3ir ¥,=0 4
v,=0. Then the measure of peakedness 9 39 I i T9ET A1 Hderdl Hi A
or flatness of this curve is defined as : =1 gftsnfea feran smam .
(A) Mesokurtic curve (A) TR FEl 9%
(B) Platykurtic curve (B) WUREHFal AH
(C) Leptokurtic curve (C) TrwFer a6
(D) Symmetric curve (D) HHHd &h
SPACE FOR ROUGH WORK / 1% & & forat we
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95.

96.

In a “Reference Book Section” of a Library
of a University, students arrives on
Markovian-basis either one-by-one or in
bulk and they get services by themselves.
Also, there is no limitations on the
number of arrivals but services to the
students are general. Then, in this
situation, few students have to wait to get
services as other students are already got-
issued there for study on the table. Then,
this type of Queue-system is defined as :

(A)  (M/M/1) : (= /FCFS)
(B) (M/M/C) : (» /ECFS)
(© (M/M/1) : (N/FCFS)

(D) None of the above

MANOVA is simply an extension of :

(A) Student's t test
(B) Chi-square test
(C) 2-sample t test

(D) F-test based on Hotelling’s T?
Statistic

95,

96.

ﬁﬁﬁﬁﬁlﬂﬂ%w# ‘Reference
Book Section’ ® forenefi Ampifaa amur w
TH-TF &l 91 T8 ° A0 F § 3R
e Yand ur ¥ | W # S #aE d
TE ®, W faEnfeE ¥ e dand g #
39 ufifeafa § 2w faenfdar = derd g
A & o gaor w5 gea § H=itF o
feenfeial =1 weat @ @ sormm & fou daw
Freifed fohy o ¥ 1 39 wHR W U gomett
&1 F9 gftanfia foran o 2

(A) (M/M/1) : (s /FCFS)
() (M/M/C): (= /FCFS)
(©)  (M/M/1) : (N/ECFS)

(D) ST H FE &

MANOVA
famm 2

_ &1 TUEH gHETA

(A) &= t giam
(B) wrE-=ri udteyor
(C) -9 + Wiy

(D) ®refam & T2 wiferst ¥ smm
F-gdteqo
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97. Ina non-parametric test “Wilcoxon -

Signed Rank Test” the D=X-Y is
measured by magnitude and direction
both. Hence, we have to test the

Null Hypothesis Hy : PX<Y) =P(X>Y)=1/2

against the Alternative Hypothesis :
@) Hp:POGCY)# P(X<Y) # 1/2
@) Hy: POCGY)>1/2

(i) Hy:PX<Y)<1/2

So, calculate at first :

(@ D;=X-Y; (=12 1)

(b) then rank of |D;|is calculated out,
and assign 1 rank to smallest
|D,|and n to highest | D; |, by
assuming that no tie in i.e. D;# 0.

(c) If two or more D, are same,
calculate average rank of those D;.

(d) Calculate the critical values of
T-statistics for different values of h.

Choose the correct sequence of testing by
this method.

A) @—=>@->0)->d
® (@) -0 ->0-—d
© @-@->®-0
D) (@)= (@ - () >0

97.

T AHICE T “Wilcoxon - Signed
RankTest”ﬁD=>(—Y'El—7l'qﬁ=n“1 e faun
2R & I SR &

g iR Hy P(X<Y)=P(CY)=1/2
F1 Fpfega afEheT

(i) HA:P{X:*Y)#P{X*:Y):&UZ
) Ha: PEGY)>1/2

@) Hy:PX<Y)<1/2

3 fardra wleo T &

e qget MOl I :

@ D=X-Y; (=12 ..,

(b) o g R D,#0% 3rd: I TR
i & |D,| ¥ Fifz 1 3w A AR
firerem | D, | 1 1 3 =T |D,| =
n Fifz & fuife Fifse

(c) afz 2 = Ay D, THA g3 F €, @
¥4 D, ¥ diraq @i 1 1@ F|

(d) hﬁafaﬁqgaﬁ%ﬁmr-m@ﬁ' =1
wifas gedi B AT FIC |

=g ygft | ThE0 F WE ATHAN T
Hifa |

(A) @—=@©~— b~

(B) (a)— () =)= ()

€ (@-(@—®-0©

(D) (@)= (d) = () = ®)
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98. The coefficients of dispersion (CD) based
on different measures of dispersion are, i.e.,

(a) Based on range (i) %
- A-B
(b} Based l]pﬂl'l (11] A+B
quartile deviation
= =10
(c) Based upon (iii) @+

standard deviation
Code :
(@ (b (o)
(A) () (1) (i)
(B) @) () (i)
(© @) @) (@
) @ @ G
99. To obtain or measure the association
between two factors which are qualitative
type, that is, which are not measurable
in any measuring scale, the ‘Coefficient
of Association” given by YULE is :
Q = ABM(eB) — (AR) (oB) _ b = 8
(AB)(aB) + (AB) (aB)  (aB) (af) + (AR) (wB)
And we conclude that :
(@ A and B are independent, if
0=0= Q=0
(b) A and B are completely associated,
if (AB)=(A)=(AB)=0 or
(AB)=(B)=(aB)=0
() And in each case Q= +1
Choose the correct answer from the
following.
(A) Only (a) and (b) are correct
(B) Only (c) is correct
(C) All (a), (b) and (c) are correct
(D) Only (b) and (c) are correct

98.

(a)

(b)

©

99.

gftemn & fafy= a9 anenfia, ofidmo
i (CD) % :

W W S 0.

L] =B
ERCENCERER: T b o ST ATE
A faae W aaf| (i) g;;g:
&

(@ (b) (o)

(A) (@) @) (i)

(B) () (i) (i)

(C) ) () ()

(D) () () (i)

1 TUTTR WK % TS Ay W faet sft
e | AN TE o Fhd % 997 9EEd ne
HE I 7 % Fere, 74 % 5 e “ wre
'{I“TI'EF'%:

Q = (AB) (eB) — (AB) (aB) _ NG .
(AB)(aB) + (AB) (@B)  (cB) (aB) + (AB) (B)
3w 7 foig o oge €
() A 3t B wwaw ¢, 3fy
8=0=0Q=0

(b) A 2B Yvia: wfewd fom =1 wem
T ¥, A (AB)=(A)=(AB)=0 =
(AB) = (B)=(aB) =0

() R ya= famm HQ=+1

= 8 & uft s 1 w5 Fif)

(A) o (a) 3R (b) T &
(B) %9 (c) T & .
(©) ¥4 (a), (b) 3R (c) vt &
(D) *ad (b) 3 (c) T &
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we get inference that :

(@ n Likelihood Ratio
is con'crolle

Test probability
d,if Agis

(b) 1f, under c€
LR Test is consistent.

g N has an aﬁjrmptotic

© I -2 1o
chi-square distribution.

Choose the cortect ansWer:
(8).. Only () and (b) are correct.
(8) Only (b) and () are correct.

(C) Only (a) and (c) are correct.
) are correct.

(D) Al (@) (b) and (¢

-.000-

I ) MO

(B) %sﬂa(b)si‘r{(cmé%m
(©) ?ﬁmwh@aﬁ%
o) &t (@) (b) 3 () T £

-00o0-

sr
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Time for marking answers : 2 Hours Maximum Marks : 200
e
1 Foret Foaretl 3 9 56 WeA-fEr § 100 ¥ & - T W 2 3% # T

-1 - 60 ¥ 1-60

WrT-11 (A) IO FHE - 409 61 - 100

Hedr
WIT-11 (B) HifEAs! T - 40 WH 61 - 100

2. w1 @fErd #) Sl F W11 (A) SETET WT-11 (B) 1 I & SHEAF ¢ |
3. uedi 3 I, & T OMR -9 (IR-¥ie) W Hfwd Hife

4. TS qeAiHA TEl T S

5. msﬁaﬁ&;ﬁmﬁamaﬁm@'ﬁaﬁa@#mmaﬁa%

6. OMR IW-3 (m—ﬁﬂz)mmmq@maﬁé syaraET 7w/ Taad 9 we 9 A
mﬁ%mwmﬁmmtﬁmﬁwaaﬁl

Note :
1.  This Question Booklet contains 100 questions with details as follows - each question carries
2 marks.
PART - I - 60 Questions 1-60
PA& Il (A) Mathematics Group - 40 Questions 61 - 100
OR
PART - II (B)  Statistics Group = 40 Questions 61 - 100
2.  Part-I is compulsory. Candidate has to attempt Part-I (A) or Part-II (B).
3. Indicate your answers on the OMR Answer-Sheet provided.
4. No negative marking will be done.
5. Use of any type of calculator or log table and mobile phone is prohibited.
6. While using OMR Answer-sheet care should be taken so that the Answer-sheet does not get

torn or spoiled due to folds and wrinkles.
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