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MATHEMATICAL SCIENCES - III
Tt fagr - I

PART - I
(COMPULSORY)

Arrange in proper sequence of
implications :

(@) |f|is measurable

(b) fis measurable

(c) feBV][a b]

Choose the correct answer.

(A) ©=@=b)

(B) (0= ()= (a)

€ O=0©@=@)

D) @=0)=()

Form a correct sequence of logical
implications :
(@) f(x)eBV[ablabeR

(b) f(x) is absolutely continuous on
[a,bl,a, beR

(c) f(x)isbounded on [a, b], a,beR
Choose the correct answer.

A) @=®)=(

B) (b)=@=I(

© @=@=0)

DO ©=@=®)

1.

-1
( frard )

TEH I w1 WG oFH W eAafed
HifeT :

(@) |f|FEEE R

(b) f e R

(c) feBV[a 1]

T S

(A) (=@ =

B) (©={®)=(@)

© ®=0=0

(D) @@= ()= ()

A TooReT 1 WE ST SR

(a) f(x)eBV[a bl abeR
®) [a bl a beR W f(x) IOl FHew ¥

(© [a bl abeRTf(x) TS T
TSR

(a) @=@®=(

(B) ®=@=(9)

©) @=(@=0

(D) (©= (=)

SPACE FOR ROUGH WORK / T% &l &% & wme
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Form a correct sequence of implications :
(a) fis Riemann integrable on (a, b)

(b) fis monotonic on (a, b)

| () flx)= ]C‘ f (t) dtis continuous

Choose the correct answer.
(A) ()= @)= ()
(B) ()= (b)= (o)
©) @ =@ =@
D) ©@=®b)= ()

Arrange as logically correct sequence of
implications :

(a) fis Lebesgue integrable over [a, b]
(b) feBV[ab]

(¢) fis Riemann-integrable

Choose the correct answer.

(4) @=@®)=()

(B) @)= ()= ()

© ()= (a)= (o)

D) bB)= ()= (@

-1
Function f (x) = e/xz, x # 0,
=0 , x=0; is:
(A) discontinuous at 0

(B) continuous at 0, but fails to be
differentiable at 0.

© c=
(D) analytic

3. i 2

4.

(@) (a, b) W FIuH GaERT 71
) (a b) W fEHiE (AHERIF) T

(© f@=[ft) dedaa

T S|

(4) ®)=@)= ()
B @=®=(
© @=©=®)
D) (= (b) = (a)

TAHIH F W@ Wiheh ST
HIfT

(@) [a, b] W f T GHIHTHIT 71

() feBV[a b]

(¢ fiaM-wwmEReEE €)1

T I

(A) @ =)= ()

(B) (@)= ()= ()

© ®=@=(

D) B =() =@

m:[f(x)=e%2,x¢0,
=0 , x=0; §:
(A) 0 W 3rHda
(B) 0 W Hed, fFg 0 W r@eweria 2 o
fawer | ‘
< c~

(D) umfafes
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A real valued function f (%) defined 6n

(a, b) is said to be convex iffor0 S N <1,

and V' x,y e (a b):

(A) fOx+A-Ny) S Af@E+A-N)
f)

B) fOx+(1- 7\) Y)
fW)

© fRx+(1-Ny) = kf(x +(1 )
f)

(D) fOx+(1=Ny) =\ f@)+(1-N)
f)

‘xﬂw+a—n

Consider the following sequences of

functions
1
x) = ,0<x <1
fal®) = —5

gn(r)=x",0<x<1

(A) Both f, and g, converge uniformly

(B) Onlyf, converges uniformly

(C) Only g, converges uniformly

(D) Neither f;, nor g, converges
uniformly

Consider two series.

(A) Both S and T are convergent

(B) Sis convergentbut T is divergent
(C) T is convergent but S is divergent
(D) Both S and T are divergent

.t (a, b) W UMY T aEfaE W EAT

F(x) B HTE FE T R ACOS A<,

3R v x, ye(a b) s faT:

(A) fOx+(@-Ny) S AfER+A-N
LA

B) fOx+(1-Ny) = NfE+IA-N
£6)

© fOx+(1-Ny) = rfE@)+1-N)
)

D) f(ax+(1-N)y)# Af(x)+(1—N)
fu

et el & STl TR fereEm ShifsTy
fn(x)=f

gn(x)—x 0<x<1

(A) 2R f, 3N g, ToHEERE: SAEIRE &
gl

(B) e £, THEHG: SIERA B €

(C) e g, THEHRA: S g ¥

(D) T f, T g, THEAAT: ARG
AT

,0<x<1

2 Sfrel o faam i)
_§ e

=0 n+1

1

T ngo n+1

i

e

(A) 2 sae T SAfEd ¥

(B) S 3@ ¥ g T ATER T
(©) T s & W S @ &)
(D) e ST T ST €

SPACE FOR ROUGH WORK / & &4 & ford s
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10.

Three statements are given below : 9.

(a) Every non-empty perfect subset of
R" is uncountable

(b)  Set of irrationals is uncountable
(c) Cantor set is countable

Choose the correct answer.

(A) All the statements are correct
(B) Only (a) and (b) are correct

(C) Only (b) is correct

(D) Only (a) is correct-

sinx

Let f(X) =

(@ f»<1

®b) f&) > 2

m

© fx=1

(@ fl)= 2

T
Choose the correct answer.
(A) only (a) and (b) are correct
(B) only (c) and (d) are correct
(C) only (c) is correct

(D) only (a) is correct

’ x‘e (OI E) then, 10.
x 2

ﬁ?ﬁ?Wﬁ;’"{W%

@ R*F R I-fa areed swmger
3T ¥

(b) U 1 A= SR ¥
() =X 9= TRy ¥
WE IR A |

(A) wf o wd €

(B) ae (a) 3R (b) W §1

(C) Faa (b) W& #)

(D) %9 (a) W& §1

flx) =
Tt
(@ fe)<1

sinx v
x © ( 2)

b)) fl)> 2

© f@=1

(d) f(x)s%

& WA |

(A) T (a) IR (b) W T
(B) %ad (c) 3R (d) Wt ¥
(C) &ad () & ¥

(D) el (a) W })

SPACE FOR ROUGH WORK / T% &1d & ot wg
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11.

12.

n :
L t xl = ’ lf x, ¢ 0, 0
ef( y) ‘x2+y2 ( y)# ( )

= 0,if (v, y) = (0,0)
Then :

(a) —g{c— (0, 0) exists

(b) %(0, 0) exists

() fis continuous at 0, 0)

(d) fis differentiable at (0, 0)
Choose the correct answer.

(A) All the statements are correct

(B) only (a), (b) and (c) are correct
statements

(C) only (a) and (b) are correct
statements

(D) All the statements are wrong

Let f: [0,1] - R be
f(x)=0, xeQ
=1, x¢Q
Then :
(a) fis Riemann-integrable

(b) fis Lebesgue integrable
(A) Both the statements are correct

(B) Both the statements are wrong
(C) (a) is correct and (b) is wrong

(D) (a) is wrong and (b) is correct

11.

12.

fmw=;%?ﬂﬁmwﬂam

= 0,3 (v, y) = (0, 0)
wifsa) e

(a) %(O,O)awﬁaaﬁ%l

(b) %(O,O)awﬁaaﬁ%!

© (00T ERE

d) (0,0) W f IFTHANA T

@ S|

(A) = e =& E

(B) ¥ (a), (b) 3R (c) TE HoH T

(C) e (a) 3R (b) T e T

(D) |ft o e €

f®:[0,1] > R TR
f(x)=0, xeQ
=1, x¢Q
v
(a) f Qum-TEwerd

(b) f ST HHEREHE €|
(A) 3l e W E

(B) 2 HE T €|
©) (a) T ¥ 3R (b) T T
(D) (a) T ¥ R (b) WA T

SPACE FOR ROUGH WORK / T® & foa s
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13.  Match the functions with their properties :
1
=si —, X # O/
(a) f(x) smx X
f(0)=0
.1
(b) g(x)=xsm;,x #0, (ii) Continuous

g(0)=0

(i) differentiable at 0

but non-
differentiable at 0

.1
() h(x)=x2 sm;,x;ﬁo (iii) discontinuous

h(©)=0 at0
Choose the correct answer.
@ @®) (o)

(A) @) @) (i)
(B) @) @@ @

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

14. Match the series with domain of
convergence :

© (_q)..2n
(a) Z ( 1)'x
n=0 ’

n

@ (=11

©0 n

® Xw @

n=0

(=, o)

o x2n+1

(©) (i) (-2, 2)

ngo 2n+1

Choose the correct answer.
(@ (b) (o)

(A) @) @) @

B) @) @ @@

© @ (@) )

(D) (@) @ (@)

13. wﬁﬁmﬂvwwﬁ%m&rgﬁﬁaﬁ‘m

(a) f(x)=sin%,x¢0; (i) 0 W e
f(0)=0

(b) g(x)=xsin%,x¢0( (i) Had foheg 0 WX
g(0)=0 17 fewferser &

(© h(x)=xzsin%,x¢0 (iii) 0 W Hqq
h(0)=0
W SR A |
@ ® (9
(A) @) @ (i)
(B) @) (@) @
© @) @) @
D) @ (i) (i)

14. afuw%m%m&r%vﬁﬁﬁg&m
HITT

® (_1)x2n )
@ > 0 11
® Y @ (-
n=0
. ™ x2n+1
© X @ (22
W W T |
@ () (9
(A) @ @@
(B) @) @ (i)
© @ @

(D) @) (@) (@)

SPACE FOR ROUGH WORK / 1% &t % ford v
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20.

21.

22.

Let I=(—1, 1) 20.

f(x)=e" xel

g (x)=x2+2, xel
h(x) =23, xel
(A) f gand h are monotonic on I
(B) Only fand g are monotonic on I
(©)
(D)

Only f is monotonic on I

Only fand h are monotonic on I

If A and B are 3 X3 real matrices with 21.

rank (AB)=1, then rank (BA) cannot be :

(A) 0
B 1
© 2

(D) 3

Let A be the nxn matrix (n=2), whose  22.

(i ])th entry is i+j for alli, j=1,2, .., n
Then the rank of A=

(a) 2
(B) 1
€ n

(D) n-1

i fw I=(-1,1)

f(x)=e*, xel

g (x)=x2+2, xel

h(x) =23, xel

(A) f g3 h, IR AT &
(B) ¥aw faltg, I W AR A
(C) *ad f, 1R AN g |

(D) ¥aa 3 h, I TR AR 2|

Ifg Ffe (AB)=1 /&0 A T B W 3!
Rt SATE &, a9 R (BA) TE & The

(D) 3

T A (n>2) nxn SR &, A (i j)°
wfafte i+j¥adij=1,2,..,nl TWAT
Hfe =

A) 2
B) 1
© n

(D) n-1

SPACE FOR ROUGH WORK / 1% &rd & fordy sme
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23.

24.

Which of the following is/are correct ?

(a) There exists a basis for each finite
dimensional vector space.

(b) {(1.1,2),(1,25), (5 3,4)} is a basis
of R3

© {121,210, @1 -1,2) spans
R3 M .

Choose the correct answer.

(4) (@), ()

(B) (b), (0)

© @ ©

D) (@), ®) ()

Match the following :

(@) IfAisanon-zero (i) 2
1Xn real matrix,
then p (A' A) =

(b) IfA=(aij) isa3x3 (i) 1
matrix, where
aij=max{i, j}, then
A=

() IfA= (aij) is a
2017 x 2017 matrix,
where a;=i+j for all
ij=1,2, .. 2017,
then p(A)=

Choose the correct answer.
@@ (b) (o)

(A) O () (@

(B) () @) ()

©) G @ (@)

(D) @) @) (i)

(i) 3

23.

24.

fradashad §2

() W aRfi fereftar wfewr wmfte % o
STTYR 1 ke drar 21

b {1, 1,2),(125), 53 4), R =
T 3TYR T

© {121,210, -1,2)R =
forega ean ®1

/& IW A |

(A) (), (b)

(B) () (o)

© @ ()

(D) (@), ®), (o)

11 =l gafea Hifeg

(a) €A TH 1xn i 2
NEEMNE I CED
SRR, T p (A' A) =

(b) =fg A=(ay) TH3IX3 (i) 1
R &, &
aij=max{i, il
T |Al=

(€ 3R A=(ay) T
2017 x 2017 3TE ¥,
Sl ay=i+j ¥
ij=1,2 .., 2017,
% fog, 79 p(A) =

HE S A |
@@ () (o

(A) @O ) ()

(B) @ @) (@

© @) @ G

(D) @ () (i)

(i) 3

SPACE FOR ROUGH WORK / T% &1 & fosr we
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25. Match the following i 25. Tt w1 gAfq SIS :

. nn+1) . n(n+1)
(@) The map L: V, ,n = @ 5 @ L:Vayun™ Vaxn - (@) A
V., xn given b): L(A) ___:A _; A',
L( A) N A+ A v/
2 . gra fean ran wfafesm
then nullity of L= ®, T LW @ =
_ n(l-n) “ .. n(l-n)
(b) Themap L: V., — (i) > ®) L:V, un— Voxw (ii) —5
V, xn 8iven by L(A) = A— A
L(A) = A—A 2
2 , g e T wfe
then nullity of L= ?, @ L & =
... nn-1) ., 1)
() Themap L: Voxn = (i) — 5 © L Vorr= Vo ) — 5
V, xn given by L(A) = A+ A
LAy At A | 2
B=— g e e 2,
then rank of L= o L &t Shife =
Choose the correct answer. qE SR A
@ () () @ ({®) (9
(A) @ @) @ (A G @ ()
® @ @ 0 ® @ @ o
©) @ @ @ ©) @ @ @
(D) @) @) @) (D) @@ @ ()

SPACE FOR ROUGH WORK / T &4 % & s
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26.

Determine sequence of the following :

(@) T eL(U) where L(U) is the space of
all linear maps from U(F)into itself.

(b) C1u1+ ..... +C u =0=>

m™—m
Ci=u.=C =0
(© TN uy, Ayu, ]=Tu, ueU
(d) Ay, A, are distinct eigen values
corresponding to which u,,....., u,

are eigen vectors.

Choose the correct answer.

(4) (@), ®), (), (@

(B)  (a); (d), (b), (0)

© @ () ®), @)

D) (@), (@, (), (b)

. T % e fruitor s

@ TeLU) S&l LU), UF) & @4
vt Y giafasml & aufie &

(b) C1u1+ ..... +C u =O=>

(€) T ug....., \u_]=Tu, ueU

(d) Ay e, Ay, AT AT F W

W& W A

(4) (@), ®), (), (d)

(B)  (a), (d), (), (9)

© @ © ®), ()

D) (@), (d), (), (b)

SPACE FOR ROUGH WORK / % &d & o s
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27.

28.

If V(F) is a vector space of all polynomials
in x in which inner product is defined by

(b, 9)=J p(x) q(x) dx, where p=p(x),
q=q(*) €V, then [jp||=

(A) fyp@)? dx

®) [ Jp@) dx

=

© ([ipw? &)

(D) None of above

Consider following and answer questions
From 28 to 31 :

The system of equations

1xy +2x, + 323 +5%, = b,

2%, +4x, +8x3 +12x, = b,

3%y +6xy+7x3+13x, = by

is represented in the matrix form AX=B.
AX =B has a solution if

(A) .bl +by,+by=0

(B) by;+by—b,=0

(C) by+b,+5b;=0

(D) by+by—5b;=0

27. ixﬁ:V(F), x H gl @ O uiew e §

28.

(p,'q)=j‘;p(x) q(x) dx g g, <8
p=p(x), g=q(x) €V, 7 [|p|| =

(A) [ pe)? dx

B) [ Jp@) dx

© ([rera)
(D) W # § FE T

P X FoaR T qer 28 9 31 T & IT
T I T ¢

iRl & e
1x1+2x2+3x3+5x4=b1

2x, +4x, +8%3+12x,=b,

Bx,+6x,+ 7x3 + 13x4 =b,

F1 oTqE T4 H AX =B J = fohan T
AX =B I 0% & § A

(A) by+by+by=0

(B) by+by—b,=0

(C) by+by+5b;=0

SPACE FOR ROUGH WORK / 1% &rd % ford wig
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29.

30.

The column space of A is the plane  29.

containing all combinations of the pivot

columns :

(A) (1,2,3)and (3, 8, 7)

(B)

©)

(0,1, 2) and (0, 7, 8)

(23, 1) and (8, 7, 3)

(D) (0,3,1) and (0, 7, 3)

The special solutions in the null space N 30.

have free variables -

(A) =1, x,=0 and x,=0, x,=1

(B)

©

(D)

x =1,

x3=0,

=1,

x3=0 and x1=0, x3=1

x,=1 and ¥3=1, x,=0

x,=0 and x=0, x,=1

A 1 W e § 98 ghaa S e ages
wmil % avit g e |

(A) (1,2,3) 73,8, 7)
(B) (0,1,2) 7 (0, 7, 8)
© (2317 s, 7, 3)

(D) (0,3, 1)qa(0, 7, 3)

A e N # fowie gl & g W &

(A) x,=1, 2,=0 M x,=0, x,=1
(B) x=1, %,=0 M xy =0, x3=1
©) x3=0, x,=1 A x;=1, x,=0

(D) x4=1, x;=07; x4=0, x;=1

SPACE FOR ROUGH WORK / T% &4 & fo g
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0
31. A particular solutionto AX=| 6 | is:
_6_J
o1
0
(A) |0
_3_
o
0
(B). |3
..0._-
[—9
0
© |3
L O -
[9
0
®) |3
0

32. The union of two vector subspaces of the
same vector space V(F) is a vector
subspace of V(F). This statement is :

(A) always true
(B) always false

(C) conditionally true, when any one of
them is contained in other

(D). None of above

738168

0]
31, AX=|6 | wifaRe s ®:
-6

9]

(A) |0

© |3

O) |3

32. et wiew gafie V(F) #1 &5 Q@ Ff
Iygmiteal 1 g8 off V(F) 1 | Suemi
BAT T T8 H ¢
(A) T HA B
(B) THYN 3TEHA B
(C) Wisier: ¥ B, Saifeh 79 9 IE T

T H Simfae T
(D) ST H | FE T

SPACE FOR ROUGH WORK / T& &/ & fo& e
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33.

34.

35.

Let W; and W, be any two vector

subspaces of the same vector space V(F),
such that their linear
W1+ W,=V, then their direct sum
W, @W, is also V if and only if :

(A) W; and W, are disjoint

sum 1i.e.

(B) Wl ﬂWz ={6}
© WW,=w,
(D) W,NW,=V

If A is a matrix of order 3 X 4, whose rank
is 2. Then the rank of At.A is:

(Where At is the transpose matrix of A)
(A) 12
(B) 06
(C) 04
(D) 02

For any non-empty subset B of a finite
dimensional vector space V(F) to form the
basis of V(F) necessarily :

(a) B is a subspace of V(F)
(b) B is linearly independent
(c) Bis linearly dependent
(d) B generates whole of V
Choose the correct answer.
(A) (), () and ()

(B) (a), () and (d)

(©) (a) and (0

(D) (b) and (d)

33.

34.

35.

s W, T W, foelt wam wfen wofie v(F)
 FE A Wiy Sugwhedl § @ wR
ST G AT 4 W, + W, =V, 76 ST
e A W, OwW, st v 2 T ik Faw
LERSCIC

(A) W, T W, JETH ¥l

(B)  W;NW, ={0}

©) WNW,=wW,

(D) W;NW,=V

e A, 5 oTE ¥ foue wifz 3x4 &,
et a2 %1 o AtA B sl 2 -
(STl At, A &1 URad TegE ?)

(A) 12

(B) 06

(C) 04

(D) 02

frdt aifaa faefte wfen wufe v(F)
I 1 AR ST B, V(F) I SMER
T = 3ae fed stovges § -

(@) B, V(F) % ST9Y=d 8|

(b) B, awa: @ A1

() B,%F@W:Wﬁ@l

(@ B, E YUl V &I wifm W

& SR G

(A) (a), (b) T (0)

(B) (a), (c) T (d)

©) @Ti()

(D) (b) W (d)

SPACE FOR ROUGH WORK / T% & & fodl s7ig
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44. Consider F : R2R2 defined as 44, THh BT : F R2]
F(x, y)=(Bx+4y, 2x—5y). Let f=(1,2) F(x, y) = (3x +4y, 2x —5y) % w7 & Ry
and f,=(2, 3) be two independent vectors €1 HA fR h=(12) 3R f=(2,3), R2R
of R2, Find the matrix representing the T wfew € (f f>) & ame sy F
oOperator F relative to (f1, f>) basis. et % T SR I iy |

-49 30 —-49 30
(A) (_76 47} (4) (—76 47]
-49 -76 -49 -76
(B) ( 30 -47] (B) ( 30 47)
+49 76 +49 76
© (— 30 —47) © (— 30 —47)
49 -76 49 -76
(D) (30 _47) (D) (30 —47)

45. Minimum polynomial of a matrix A js 45. TYE A F1 LI SgYg, x(x—5) (x—6) &,

x(x—5) (x—6)

Then : qas :

(a) A is 3x3 matrix (@) A 3x3aTege

(b) A is diagonalizable (b) A, foeiig &

(© Ais triangulable (c) A, Pramig &

(d) Aisinvertible (d) A, gerquiy ¥

Choose the correct answer. & I ﬂﬁ'l

(A) all statements are correct (A) 9t we wt &

(B) only (a), (b) and (c) are correct (B) waed (@), (b) 3iR (c) et §

(C) only (b) and (c) are correct (C) FHaw (b) 3R @@ E

D) (@), (b), (©) and (d) are wrong (D) (@), (b), (c) 3 (d) Tera &
SPACE FOR ROUGH WORK / % % % forgy S
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46.

47.

PART - II (A)

(MATHEMATICS GROUP)

The

bilinear

w(z)--il—_—Z maps :
1+z aps,

(A)
(B)
©)
(D)

Let w= f(z)=——- Then, 47.

(A)

(B)

©

(D)

-1,0, l\onto 0,1, .
i1, —1onto1,0, .
both (A) and (B) are true.

neither (A) nor (B) is true.

14z
1—2z

a ! )2 and f(z) is analytic
-z

for all finite values of z.

f'@) =

and f(z) is analytic

0=

for all finite values of z.

oy — L
FO= e

for all finite values of z except at
z=1.

and f(z) is analytic

and f(z) is analytic

fl@)= s

for all values of z except at z=1.

transformation 46.

"It - 11 (A)
( TIfoTa E9E )

feXfass SR w(z)=i1—;—z faf s
V4

_1,0,1 3SEA O, i,

i1, —18TBEA1L 0, =

(A) 3R (B) ¥ €|
T (A) T (B) TARI

T w = f(z)=%§‘da,

v 1
0= o

ofifira AT o feg Tt €

(A) qAA f(2), z & @l

, 2
f'(z) = T T f(2), z % Al

wfifira AT ¥ fou wfates €1

(B)

, 1
Fi(2) = - A f(z), z & G

it T ¥ foe dwfie ¢ feem
z=1 9|

©)

D) f'@= oy Al f(z), z 5wl
—Z
wfifig T & fog St § faam

z=1 I

SPACE FOR ROUGH WORK / T &Td & fa s
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48. Match the following :

(@) Taylor series

expansion of
f(z)=In(1+2)

about z=0 is

(b) Taylor series

expansion of
f@=In(1-2)
about z=0 is

(c) Taylor series

expansion of

f@) = In 122

1-z

about z=0 is

(d) Laurent series

expansion of

flo)= Zon

Z

about z=0 is

Choose the correct answer.

@ ® © @
@ ™ 6 @ @
® @ @ @ g
© @ @& ¢ @
O @ @ @ @

48.

L1z
@ z=0% sma-wm () DRCE T

f@)=In(1+2)

T R it e 2

3 5
(b) z=0 % H-Trg (ii) 2(z+ %+%+7+..

f@=In(1-2z) &
T ot e £

(©) 2=0%F FTE-9 (i) .22

1+z
fz)= II‘E
TR Juit forer £

(d) z2=0F IT-T9 (iv) -

zZ—sin z

f2) =
z

I AN Sofy
TR 21

T W |

@ (b)
(4) @) @)
(B) (v) (i)
(©) @) (v)
(D) (i)

71 7 foerm #ifv

2 .

3

w

2 3
Z Z
e

2 3

(d)
(i)
@
(i)
(i) () ()

4

24

45

6

z

4

7210/T FU-MATH/GLE-II1
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49.

50.

51.

The value of the integral I—%li—m-f d
x
is:
(A) me~™Ma
T —ma
® e
T _—ma
© e
T _—ma
@) Fe

Let u(x, y) be a Harmonic function then :

o%u ?u d%u
(A =0 and ———+———0
) 0290z x>
9%u %u 9%u
BY —=0and —5+—=
B " MW
9%u 9%u - 9%u
C 0 and = —+——#0
( ) dz0Z axz 2
2 2 2
D) 97U _gand 39,970
0z0Z ox? 8y2

The number of conjugacy classes in the
permutation group Sg is

(a) 11
(B) 10
(C) 08
(D) 06

49,

50.

THTEHEH j————x SINMY 4 WAAR :

0 az+x2
(A) me~ma
® ¢
© 7
o g™

o TR u(x, y) T SRR e €, 79

2 2 2

(a) 9 Oaané_‘z‘+i—‘21=0
020z = oy
*u azu o%u

B =0 qY —+—75=0

() 0207 ox? ay2
2 2 2

© 2o iu,
923z > Ay?
0%u %u  9%u

D =0 ;M Z—+——=0

®) 020z 2 oy

T T S, UG et s we Bl

¥

(A) 11

(B) 10

(C) 08

(D) 06

SPACE FOR ROUGH WORK / T & & fod s7g
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52,

53.

54.

Consider the following algebraic
structures :
(@) Integral domain
(b) Ring
() Additive abelian group
(d) Field
Put above in such a sequence so that each
structure coming later is a part of
previous once.
Right sequence is :
(4) @, ®), (), @
(B)  (b), (d), (a), (c)
(©) (@) @), ®b), (©
(D) (), (a), (@), ()
If G(C/R) is the group of
R-automorphisms of C, then which of the
following is/are correct :
(@ IG(C/R)=2
(b) 0eG(C/R), then olat+ib)=azxib
(© o()==i, 0eG(C/R)
Choose the correct answer.
(A) (a) and (b) only
(B) (a) and (c) only
(©)  (b) and (c) only
(D) (), (), (0)
E

If a, be E are algebraic over F and |, then
‘ F

which of the following is/are correct ?
(a) a=b are algebraic over F.

(b) ab is algebraic over F.

(c) ab~lis transcendental over F.
Choose the correct answer.

(A) (2) and (b) only

(B) (a) and (c) only

(©)  (b) and (c) only

(D) (@), (b), ()

52. 7= siisie dremel w faem 4R .
(a) ‘{Uﬁilﬁ'ﬂ‘}lﬁ

(b) Fe=
(0) o9 % W STl W

(d) &

ST I T ogsha # @ oy e
ST el FOET e SR T

T FIE .
(A) (a), (), (¢), (d)
(B)  (®), (d), (a), (c)
©) (), (@), (®), (©
(D) (9, (@), (d), (b)
53. AR G(C/R), C % R-Tifareif HTH Y
EREE kR e R )

(@) |G(C/R)|=2

(b) 0eG(C/R), T ofa +ib)=a=+ib
(€) o(i)=%i, 0eG(C/R)

HE W |

(A) He (a) T (b)

(B) e (a) T ()

(C) o (b) T2 (c)

(D) (@), ®), (o)

E
54, wﬁ:a,beE,F%wa%ﬁzr%‘am‘l,aa
) F

fEddshwd &2

(a) azxb,F & SW oy &)
(b) ab, F & W &g )
(c) ab~l, F ¥ IW a7elisiy &)
T TR A |

(A) %9 (a) 21 (b)

(B) F (a) oM (c)

(C) 5 (b) T2 (c)

(D) (), (b), (0)

SPACE FOR ROUGH WORK / 1% %14 % fordr srg
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55. Maitch the following :

(@) A semigroupG (i) ab ~ac=b=c and

is a group iff ba =ca=>b=c for
all a, b, _ceG.

(b) A finite (i) ax=b and ya=b
semigroup G have a solution for
is a group iff all a, beG.

(c) AgroupG (iii) (a.b)i=albi for
is abelian iff three consecutive

integersiand for all
a, beG.

Choose the correct answer.

@ (b (©

(A) @@ @) @

(B) @ @ ()

© @ @ @

(D) @@ @ ()

55. fr=1 =1 gafaa wifS -

(a) T 318 998 G UH (i) ab=ac=b=c T

H{%‘%?ﬂ\ﬁaﬂ'{ ba=ca=b=c
EESIEIS Y&F a, b, ceG
form .

(b) T URTH SFTEHE (i) ax=b T ya=b
G T UE A © 1 TH & § 9
gfe 3R Fea Afg a, beG & faQ

(c) TF UHE G Mo (iii) (a.b)=albl TIH

B & Atk o T ST e i
Fe 4fe # fau aun y@®
a, beG %fﬂ?

HE W T |

@ (b (©
A @ @ 0
® O @ G
© @) @ @

D) @) @

SPACE FOR ROUGH WORK / T& &1d & o svg
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59.

60.

Which of the following is/are correct ?

(@)

(b)

(©)

The Cantor’s set C is totally

disconnected.

Metrisability is a countably

productive topology.

Lindelsff property is not countably

additive

Choose the correct answer.

(A)
(B)
(©)
(D)

(a) and (c) only

(b) and (c) only

(a) and (b) only

@), (b), ()

R¥ is not connected in the box
topology.

If a eR", the open set
U=(a;—-1,a;+1) X (@~ 1, a,+1) x
........ consists entirely of bounded
and unbounded sequences

bounded and
unbounded respectively.

whenever 7 is

Choose the most appropriate answer :

(A)
(B)
©
(D)

R is not the reason of A.
R is the reason of A.
A and R are independent.

R partially explains A.

59.

60.

fedasR

(a)

(b)

(c)

HTH WA C Il ey
SRRl T TR TUF st 3

fervee® Torent Tore e = 2

W& WG |

(A)
(B)
©
(D)

%A (a) T ()
9 (b) T ()
H (a) T (b)
@, (), (c)

A: i st § RY greg e R

R: 3 aerRY, fogw wq=m
U=(a1—1,a1jf-1)><(a2—1,a2+1)
........ aId Tar § At afteg
g T W ot @, wH
Reg steran rufterg ¥

T IR SR G -

(A) R, A & HR0 & &1

(B) R, A &R T

(C) ATAR & ¥

(D) R, A & 31ifere aofq o T

SPACE FOR ROUGH WORK / % &1d & f&d g



61. Euler Lagrange equation reduces to : 61. IR - UIS HHHIU, THFAA S9H BT © :

d d
@ f "y’gi = C (i) when fis independent @ f _yla—y]i' =C@H) SEf,xqA y @
of x and y A AR
of _ d
(b) 7 Bk (i) when fis independent (b) a—;' =c (i) S £,y ¥ T
ofy’ BT e |
Jf
() @ =0 (iii) when fis independent © g_; =0 (iii) £,y & @
. e
82
(d Y ”'% = 0 (iv) when fis independent O _ .
dy () ySF_O (iv) & f, x § WA

of x e

Choose the correct answer.
@@ (b) () (d)
(A) (v) (@) @) @
(B) (v) @@ @) @
© @) @) @ (@
(D) @) @) @ (i)

T S|

@@ () (o (d
(A) @v) (@) @G @
(B) (v) @) (@) @
© @) @v) G @
(D) @) Gv) @ (i)

t
62. The extremal of the functional 62. TheTTe, f /5(2_|_y-2 dt FEIHEE
4

(A) ax+b (A) ax+b
(B) (a?;+b)2 (B) (ax+b)2
(C) ax*+b (C) ax2+b
(D) (ax?+b)? (D) (ax2+b)2

SPACE FOR ROUGH WORK / % &/ & foil se



63.

64.

The necessary condition to find extremals
of a functional by means of Euler’s
equation is applicable to :

(a) Functional with one variable
(b)  Functional with several variables

(¢)  Functional with one variable and
once continuously differentiable

(d) Functional with several variables
and  n-times
differentiable

continuously

Choose the correct answer.

(A) (a) and (b) only

(B) (c) and (d) only

(©) (a) and (b) are true but not
(c) and (d)

(D) (@), (b), (c) and (d) in all.

Using Laplace transform method, a
possible solution of the integral equation

u(x)=x2 +Tsin(x—t) u(t) dt is :
0

(A)  u(x)=x2 +%
4

=y2_ X
(B) u(x)=x 12

(© u(x)=—32—x +—

(D) u(x)=22-X

63.

64.

IR FHEFO & WA ¥, BelE H 9T
A F % T e o o1 W o an
2

(a) TH = A BeAH
(b) FE I AN HorE

() U =, TN TF IR MR (e
B AT Hors

(d) ¥ U qA n-9 TR e
BN I Bl

T W |

(A) 99 (a) 3R (b)

(B) &I (c) 3R (d)

©)  (a) 3R (b) &1 § W (0) oK (d) T

(D) (a), (b), (c) 3R (d) weft &

THIRA GHYRTOT

u(x)=x2+]€sin(x—t) u(t) dt =1, T
0

wuia fafy § guifag g &

(A)  u(x)=x? +%

(B) u(x>=x2—§—
_2 2 x4
© u(x)—gx +—4—

4

(D) u(x)=§x2—"T

SPACE FOR ROUGH WORK / T &1 % o wme



65. In the following match the functionals with ~ 65. 7= T #, Wil a1 STk WA I

their corresponding Euler’sequations : GO W YA foRan T B
(@) ly(l=[ (sy+y*-2y2y)dx (i) y'=0 (@) Iy@i=f,(y+y*-2y>y)dx (i) y"=0
2 2
(b) I[y(x)]=I:1;g dx (i) 8y'=x+2y (b) I[y(x)]=I:1;|]2/ dx (i) 8y'=x+2y
© Tyl=fpe+2y+iy®ds (i) (1+y2y" - (© Iyl=fyt2y+oyDax (i) (1+y2)y"—
yylz =0 W’Z =
CURITTENEIN @427 ax (iv) y'=2 ) riye-f; @) d (v) y'=2
Choose the correct answer. Tl SW A |
@@ ® () (9 @ () (o) (d)
(A) (@) (@) @) @ (A) @@ @) @) @
(B) @ (@@ @) (@ B @ @ @) (@
© (@) @v) @ @ © @ Gv) O @
(D) (v) @ (@) (@ (D) (v) @O @) (@
66. For the integral equation : 66. THH HHIHIT :
y(x)=sinx+2]£ex_ty(t) dt y(x)=sinx+2Tex—ty(t) dt ¥ ferg @ :
0 0
(A) ky(x, ty=e*"t and (A) ky(x, t)=er"t 3
ko(x, )= —(x—t) ¥t ko(x, )= —(x—t) e*~t
(B) ky(x, )=(x—t)e*t and (B) kyx t)=(x—t)e*"t 3
xX— 2 X— 2 —
k3(x, t) — _( Z!t) ex-—t k3(x, t) — _( Z!t) ex t
(C) ky(x, )= (x_;t)i o*tand (C) ky(x, )= (_’ig'i)i oxt 3R
~ ' —tP
ky(x, = _% ert ky(x, = _(_3;_)_ it
(D) Kk, t)= (x_;tf *~tand (D) Ky(x, t)= (’f_;t)_3 it 3R
R(x, t ; \)=e3x"9 Rx, t; )\)=e3.(x -9

SPACE FOR ROUGH WORK / T% & & o8 swig



74.

75.

Let y; and y, be any two solutions of
y"+p@)y +q(x)y=0. (E)

(A) : y; and y, are linearly dependent if
and only if W[y,, y,]=0.

R) : Linearly independent solutions of
y P
(E) form a 2 - dimensional vector

space.

Then choose the correct answer from

below :

a) A=K
(B) ®)= (&)
© ®=(®)

(D) (R) is not the correct reason of (A)

Let P, (t) be the Legendre’s polynomial of
the Legendre’s differential equation. Then
find the correct ordering of the following

polynomials for n=0, 1, 2, 3.

(A) 0,1, t
® L2 L
Itltl_

2

1
(© 0,1t 5 (*-1)

D) Lt % (3t>—1) and % (5t3-3t)

74. A F y; Sy,

75.

y" +p@)y +q(x)y=0. (E) 1 P A T

(A) 1y, T y, Y@ ¥ F i g, 2
3R Faa Al Wy, y,]=0 &1

(R) : 2 - forita wfew wwfie @ (B) 0 «
Y@ w9 a9

ﬁﬂﬁ'ﬂ@'ﬁ?ﬁﬁ?:

(A) A =X
(B) ®)=(A)
© ®=®A)

(D) (R), (A) T T FRT T 5

A= s fe P (1) fasimet &1 9=
TRl 1 T fereret 9§98 81 n=0,
2,3 gTRl % TTC el SFH Fd HIfSC |

(A) 0,1t t2

3
t
B) 1,tt2 —
) 2

1
@ 0,1t 5 (-1

1 a2 L
D) Lt~ @E-1) 3R > 6t°-3)

SPACE FOR ROUGH WORK / T% &Ta & fod sWg
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46.

PART - II (B)

(STATISTICS GROUP)

To conduct a survey for a research-

project, a researcher should get prepare

one-by-one for data collection and

analysis of data by using some statistical

Tool or testing of hypothesis and give the

concluding result.

(@)

(b)

(e)

Prepare Questionnaire according to

- the objective of the project

Choose the field-area and collect the
data

Classify and tabulate the data
which are required for analysis

Choose the statistical test, Statistics
/Method for statistical analysis

Draw the conclusion under some

given conditions.

Choose the correct sequence :

(A)

(B)

©)

(D)

@ (@ @ ® (@
@ () (© @) (@
@ ® @ © (@
@ (® ( (© (d

46.

T - 11 (B)
(wifeast aqg)

=i =t fed-vieiee & wdem & fore s
wfefewa 7o stuan sRAafaw & adem &
I 9 BRI FORM U9 SR fagam &
T Th-Tsw X FAR I =il
frortreres afcoms 1 =nfew |

(a)

(b)

TSI o SEFATTER YSrEel (SaveR)
TR &

Fies-TRA H1 g iR TR FURu
HET

foreetwor & SAeva® TRl Hi Fliha
Ts WRUHd HEAT

(d) Wfefesme fawemm % fay, Rfcfesa
e, Wiefeam/Age &1 ga HE

() o fau 7y vdl & siafa frswd
IEAE

REUERER R L

(A (@ © @ ® @

B @ @® @© (@ (

© @ & @ © @

O @ ®& @ © @

SPACE FOR ROUGH WORK / 1% &¥ & fo& wg
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47.

Whenever we want to compare the
variability of the two series which differ
widely in their averages or which are
measured in different units, then we do
not compute “measure of dispersion’.
For the following data which are “scores
of two golfers’ for 10 rounds are.

Golfer A: 747578 7277 79 78 81 76 72

Golfer B: 86 84 80 88 89 85 86 82 82 79

We have to find out which golfer is more
consistent player ? For this we have to
calculate :

(A) Coefficient of Dispersion based on

Range

Coefficient of Skewness

Coefficient of Variance

Coefficient of Dispersion based on
standard deviation

47.

& g\ HH fhl < Sfvm & aferra ¢
T T TR € S e 9 Y 3
3iradl ® fi= S € otuen € -
OT=1eh! T AT ST & 9 &1 ' WER 31feh feur
I oA &' A |

= e @ el & T TSE
THR @ Wi T

MewR A: 747578727779 78 8176

Tew B: 86 84 80 88 89 85 86 82 82

T AfYeh HiRE< TeH 1 I &
foq TromT e =TT

(A) =1 e feemei onisw

(B) THIEAH TUliH

(C) T T[Ulish

(D) WM fa=em smaia fewmi o
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48.

To study the relationship or association
between two variables, when correlation
coefficientr (X, Y) is calculated to measure
the intensity of correlationship. Then
which of the following is true ?

(@) Correlation  coefficient is
independent of change of origin
and scale.

() Two independent variables are
uncorrelated.

() If r(X, Y)=0, then X and Y are
independent.

(d) If each of two variables X and Y
takes two values ‘0’ and ‘1’ with
positive then

r(X, Y)=0-

probabilities,

Choose the correct answer :

(A) Only statements (a), (b) and (d) are

correct

(B) Only statements (b) and (c) are
correct

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

(D) Only statements (a), (b) and (c) are
correct

48.

= YeF ey TYaT Head o I H,
& FgEay U r(X, Y) H UM TeHa U
Y TR St WY % e B © e Frefafed
T wE §?

(a) UgHsY e RS AR Whel &
e | T B ¢ |

(b) T TG X HEHAHd el B |

© IR (X, Y)=0 T X 3R Y wa7 2
gl

(@ == A afe gd@w 9, g
WifeRaTd o T1e 8 0 ‘07 3R ‘1T o
g (X, Y)=0 T ¥

Hﬁmgﬁq:
(A) I FF (a), (b) R (d) T T

(B) %ad FeF (b) 3R () W §
(C) e (a), (b), (c) 3R (d) W€

(D) I %M (a), (b) 3R (c) & §

SPACE FOR ROUGH WORK / T% & & fed s71g
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52. Which of the following statements are
correct ?

(a) Stochastic

classified into four types based on

processes can be

their states space and time domain.
(b)
* determined by its initial distribution
and one-step transition probability
matrix.
(c) Chapman-Kolmogorov equationsis
a sufficient condition for a process
to be Markov chain.
Choose the correct answer.
(A) (&) only
(B) (a) and (b) only
(C) (b) and (¢) only
(D) All(a), (b) and ()

53. For the Wald’s equation

N .
E( Z Xi]#E(Xi)E(N) , the random
i=1

variables X; satisfy which of the following

assumptions :

(@) X;s need not be identically
distributed

(b) X/s must be independent

(c) X{s have same mean

Choose the correct answer.

(A) () only

(B) (a) and (b) only

(b) and (c) only
All three

©
(D)

Markov chain can be uniquely

52, PN A s @R E?
Wrhles Afnarsti &l STt 3Ty
T 3R THT A & YR W 4
wepRi W offeRa feman <1 Wehel B |
Heh{e @ I $Hh GRIHeh forat
3R Wk — =1 WA Wik Aiea
Q aAfgdia 9§ F R ST weRd

(a)

(b)

(©) AUHT-FIGHNIRE THIEHOT Teh sk
I A @ TH % faT T v
gl

E WA |

(A) &I (a)

(B) ot (a) 3R (b)

(C) o (b) 3 (o)
(D) (a), (b) R (c) TA

53.
i=1

HEE FHIHLT L{ % Xij=E(Xi)E(N) r

o argfess =X X, foF8 aiteres T =l |t

A R?

(@) X; T WEAEH ST B @IS T

(b) X, T T T SR ¢
(€) X, ™ GuH weA §

HE WA |

(A) 5 (a)

(B) % (a) TR (b)

(C) e (b) 3R (¢)
(D)
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54.

55.

A doctor has scheduled two
appointments, one at 1 pm and the other
at 1:30 pm. The amount of time that
appointments last are independent
exponential random variables with mean
30 minutes. Assuming that both patients
are on time, the probability that second
appointment will be delayed is :

(A) e™*

(B) e73

(C) e 2

(D) et

Let x5, x5, X3,....., X;, be a random sample
of observation drawn from a continuous
population having p.d.f. f(x) and c.d.f.
F(x) and sample observations are
arranged in ascending order of
magnitude i.e. x()<x<...<x(. For rthe
order statistics

(@) There will be (r—1) observation
which are less than Xy

(b) There will be (n—r) observations
which are greater than X(r)

(c) There will be the X(r) observation

can occut in .(I'Tl)h ways.
Which combination is correct, choose ?
(A) only (a) and (b) are correct
(B) only (a) and (c) are correct
(©) (a), (b) and (c) all are correct
(D) only (b) and (c) are correct

54.

55.

T e & fau Q) fruifa wofsiea
QaﬁlpmaﬁTWl:SOpqul L [ESCtT
TuIE &1 994 sftea 30 fae, wF w4
HRiwE Agfes W) 81 A fe A A
T W AR T A TR WA= W I F
TR I R ?

(A) e*
(B)
(C) e 2
(D) e”!

e~ 3

TlFITf?xl,xz,xs, ..... , X ‘i?d'UTTm"T'Q'EI
argfess gfaeel §1 99 p.d.f. fix) iR c.d.f
F(x) % 9aa gafe ¥ formn mn ¥ ol wfess
QeI i RHTOT F EE FwH N9 i
X (1<% ) <er- <Xy FH F AR b T
%I rﬁﬁm%ﬁﬂ:

()  (r—1) Sew & S x,, & B

(b) (n—r) H&Or SN SN Xr) ¥ 3feres B

n!

(© g Feor AW R

@ S el §
& g g
(A) 9 (a) 3R (b) & &
(B) ¥ (a) 3R () T &
© (@), () M () T T E
(D) et (b) 3R (c) el €
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58.

When tossing a coin and outcomes are
recorded in a table. The probability of
success is defined as ‘p’, and probability
of failure is ‘q’ and number of throws is
‘n’. To fit a Binomial Distribution.

(@) Calculate mean and variance for
data obtained and equated to np
and npq respectively.

(b) Calculate expected frequencies for
the above ‘n” and ‘p’ values by the
formula f(x) =N.p(x).

() Then by using the recurrence

Pl

calculate various probabilities.

relation p(x+1)= { |
x

(d) Then plot the curve, so obtained.

Write the correct sequence of above
calculation method.

(4) @, (9, (@), (b)
(B) (). @), (b), (d)
© @ ®)(©,

(D) (@) () (b), (@)

58.

s 1 3BTt 3R 3 TR =) v T
# o o e w Wil pr 8
ST i Fifehdl ‘q’ 3R o # G
n’ ¥l WW@[WW%W:

(a) TS ST T WIS SR WG HY T
1 3R FHAA: np 3R npq T 3
FHIT HL

(b) ‘v W p F uHl F forw yemfer
:;{Waﬁm, T f(x) =N.p(x) ?

(© f&z R&t= R

p(x+1)= {T —}p(x)

* IUERT ¥ g WifuRais @t T
Exd

@ fim, mmwaﬂa@@ww
ST |

S T faftr % W@ T # fafan

(4) (@, (), (@), (b)
(B) (o) (a), (b), (d)
© (@ ®), () @)

(D) (), (), (b), (a)
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59.

60.

(a)
(b)
(©)

For U(0, 8) model, which of the following

statements are correct ?

(a) It is a one parameter exponential
family

(b) {U(0, 8), 6 > 0} is a complete family

(¢) X(n) is for 8 based on a random
sample of size n

Choose the correct answer.

(A) All three (a), (b) and (c)

(B) (9 only

(©) (b) and () only

(D) (a) and (c) only

Let Xy, X5, coneey X, be random sample
drawn from following different
4 distributions. Match the following
pairs.

1
Poisson (8) (i) MLE of 62 is (ij)

N (0, 6) (i) MLE of 8 is X(n)

Exponential (i) MLE of e™? is ¢™X

1
with mean —

0
U, 6) (iv)

Unbiased estimator
of Bis

! i(xi - >_<)2

n-1.5

Choose the correct answer.
@@ @) (o (d
a) @ G Gv) (i)
(B) (v) @) (@) ()
© (@v) (@ @@ (i)
(D) @) @v) @) (@)

59.

60.

U(0, o) Hisa & forg fe & &l-3 e

®) {U(, 8), 8 > 0} Tk of Fedt R

(© X(n), n WS & Agfesw Fiaes |
s o & fera ¥

T SR |

(A) |+t i (a), (b) T ()

(B) I (c)

(©) Faa (b) 3R (c)

(D) & (a) 3R (c)

HEA B Xp, Xy vovenr XIl e =R -
st @ o e agfess wihed € e ¢
fremsu)
i (0) () 62 MLE (%) ®
N (0, 0) @) 6 MLE X(n) ®
% W H (i) eI MLE o X%
HTich
U(o, 8) (iv) 6 1 fToaer STheT
1 & =\2
T izZl(Xi - X)

T ST

@ ® (© (@
(A) (O @) @v) (i)
B) (v) @) @ ()
© G(v) (@) @) ()

(D) @) () & @
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61. Match the following pairs : 61. T =1 e wifs

(@) One parameter Cramer-Rao (@) 9= p HTH b(p)=e "+

exponential family Lower Bound BIECRIGIET D) 1 R

with parameter p. (CRLB) for e AR TS
P(n)=e"His (CRLB)
B2 Be2u gy
n n

(b) Consistency of p. MVUE does (b) p T FETr p % MVUE"

not exist for . T =l &

(©) LetXy, Xy .., X, (iii) Satisfy (c) M X, X,, (i) HI@ B f(u
be random sample invariance - X, pdf % o ereR
from Cauchy property for 1 .
distribution with pdf  continuous f() ?;1 +Ha—p)? O I He

=1 1 i o< p <o T ¥
flx)=— ST function f () e ET:ﬂ o
—0< <o q foran
agfese gfaast )

(d) LetXy, X, .., X, (iv) MLE and (d) wMfEX, X, (iv) p%fawMLE
be random sample - method of s Xy o AT R 3R e AT O
from Poisson moments Y WG s F IhcAR
distribution with estimators are Q foram THYIA B
mean p same for p EIHEED

et 81
Choose the correct answer. & W ksl
@ ® @ (@ @ (®) (9 (@
@) @ @ @ o @) ) @ @ 0
(B) @ @) @) () (B) @) @) (v) @)
© O @ @ © O @ @ @
D) (v) @) @ () (D) Gv) @) @) (@)

SPACE FOR ROUGH WORK / 1% & & ot wig
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62.

Let x;1, X5, Xj3/ -oes Xin; be random sample
of n; observation from ith i=1,2, .., k)
population, where E(x;)=p; and
cumulative distribution function (c.d.f.) of
x; be F(x;)). Then, to test the equality of
variances of x;, the null hypothesis (Hy)
and Alternative hypothesis (H,) will be
defined as any of the following. Choose

the correct answer.

(A) Hy:
standard deviations against H, :
V(xq) # V(xy) # oo # V(xy)

F,(x;)’s are similar w.r.t.

(B) H,: Fi(x;)’s are not similar w.r.t.
~variances against H, :V(x;)#V (x,)

# o # V(Xg)

(©) Hy : Fix;)’s are similar w.r.t.
variances against H, : V(x1)=
V(x2)= ..... = V(xK)

(D) H,: Fy(x,)’s are similar with respect
to variances against H, : V(x;) #
V(xy) # V(x3) # ... # V(xg)

62.

arHT @ Xiir Xipr Xi3sr oeeer Xip. gHfse
i (=1, 2, ..., k) @ @ T n, e A
Tgfese ufaed &1 5l E(x) = p; 3R x; &
Gfed e e (c.d.f), F(x) B1 x; % TR0
I FUEA 1 e % fag, T eraiuiiE
(H,y) @ Sefeaes safafed (Hy) #
# § fopelt T & Star gftenfya feran smam
BEEEEIEL

(A) Hy: V() # V(xp) # e # V(xg) &
foreg AT forerer & wel Hy : Fy(x;)
THEY §

(B) H, : V(x)) # V(xp) # o # Vi(rg) F
feg Hy: F(x,) fomo & wmig
THET T T

(C) Hy : V(x)=V(xy)=o=V(xg)
fova Hy : Fy(x,) TR0 & Wel HOET
T

(D) H,: V(x) # V(xy) # V(x3) #...o. #
V() % foa%s Hy @ Fy(x,) TR0 &
el THEY § |

SPACE FOR ROUGH WORK / T% @&td & for&l se
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63.

If X1 Xoy wee. » X, have drawn from a

Normal population i.e. X~N(u, 0?) i.e. X
follows Normal with mean = p and
variance = 02, then which of the following

‘statements are true ?

~N(, 1)

@ z=Xt

o 2= g,

y
(c)  The limits of x? is always 0 < x2 < o

(d) Moment generating function =
(1+2t)=n/2

Which is correct combination of
alternatives ?

(A) Only (a), (b) and (d) are true
(B) Only (b), (c) and (d) are true
(C) Only (a), (b) and (c) are true

(D) (a), (b), (c) and (d) all are true

63.

I Xy, Xy, ey X, B T FHIS
X~N(p, o?) ST X, e =, 3R W=

% WY AR T AT A & @ e

HF 9 HYT TG T2

~N(0, 1)

@ z=2-*

b) Zz%= (X—”‘)Z Nx(zl)

© xXPHfAHETETO<y2< o TaTd

(d) FE= SR Bert=(1+2t)~1/2
ferhedl 1 w7t waem ®

(A) 5 (a), (b) 3R (d) Wt &
(B) e (b), (c) 3R (d) Wt §
(©) Fa (a), (b) 3R (c) & §

D) (@), (b), () 3 (d) |eft vt &

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

7210/TFU-MATH/GLE-III



64. The critical region W is called the  64.

Uniformly Most Powerful (UMP) critical
region of size o (and the corresponding
test as Uniformly Most Powerful (UMP)
test of level o) for testing the hypothesis.

Null hypothesis Hj : 6=0, against
Alternative hypothesis H; : 6 # 6, or
H,=6=60,+ 6

If
(@ PXeW|Hp)= ijo dx = o~

(®) P(x e W{H,) = P(x e W, |H,) for

(c) P(x e W|H,) = P(x e W;|H) for
all 6=0;

Choose the correct answer :
(A) Only (a) and (c) are true
(B) (a), (b) and (c) all are true
(C) Only (a) and (b) are correct

(D) Only (b) and (c) are true

TENfufay % whew & Y, o 9B &
hifereh &3 ohi AR AR TeEd (UM
shifereh & a1 ST § (3R o W % eI

Jheqor I FARHEA T TG (UM
eI el AR )

dwfeys Teuifafaq Hy: 0 = 0, @
H,=0=0, =0, & fovyd 7 sEuifaf
H,:0=0, B1

RIE
(a) P(er|Ho)=ij0 dx = o’

(b) P(xeW]|H) = Pxe W;|H,) ¥
=0, fe1q

(¢ P(xeW|H, = Pxe W;|Hp ¥
0=, & fag

WSS :

(A) FHa (a) R () W& T
(B) (@) (b) 3 (o) T+ft ¥ &
(C) e (a) 3R (b) W T

(D) %9 (b) 3R (c) W T

SPACE FOR ROUGH WORK / T% &4 & ford sg
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65.

If we have the variables X;, i=1, 2, ..., j,
j+1, ..., n, then the equation of the plane
of regression of X;, on the remaining
variables X] (G#1,i=1,2,..,n),is given
by any one following options. Choose the
correct answer.

X, Xo X

(A) —Wj;j t—=w;r+.... +—1Wii +.....
g1 (4] g;
+X—nWin =0

On
Xy - X X;

(’B) _2Wi2 +'_3Wi3 +..... +_lwii +.....
02 g3 O
+->-(—B—Win =0

On
X{ . Xa X

(C) —w;1 +t——w;3+..... +——1-Wii +.....

o1 03 g;
X

+—nWin =0
On

X1 X X;

(D) —=W;1 +t—=wW;> +..... +——Wi]' +.....

g1 -T2 O']
X
‘l-—n—Win =0
n

65.

X;i=1,2, ., j,j+1, o, nTRE A AN
X (j#i,i=1,2, ..., n) T X; FHFIT
A & e e @ R U
feon < e §1 Wl SR )

X1 + X200 Xi o
(A) Wll + W;o b PO + Wi +....
o1 g2 o
X
+—nWin =0
On
X X X;
(B) _2Wi2 +_3Wi3+ ..... +—-Z—Wii +....
(Y] 03 o
X
+-—nWin =0
On
Xq X3 X;
(C) —=Wjq +_Wi3 +..... +'—1Wii +.....
o1 o3 Oj
X
-|-—nWin =0
n
X1 X2 X;
(D) — Wy +-—Wi2 +..... +—le +....
(o] (o) 0']'
X
-i'—n—Win =0
On

SPACE FOR ROUGH WORK / T% & & g svg
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66.

67.

In a Latin square design (LSD), we have

following difference than in the

Randomized Block Design, which

statements are correct ?

(a) the treatments are arranged in
complete groups in two directions

(b) the two classifications being
orthogonal to each other and to the
treatments

() InLSD every row and column is a
complete replication

(d) by double grouping the error gets
maximized. :

Choose the correct answer :

(A) Only (a), (c) and (d) are correct

(B) Only (a), (b) and (c) are correct

(C) Only (b), (c) and (d) are correct

(D) (a), (b), (c) and (d) are correct

The basic purpose of the analysis of

variance is to test :

(a) the homogeneity of several means
of all samples drawn from the same
population

(b) to test the equality of several
population variances

(c) in testing the linearity of the fitted
regression line

Which of the above statements are

correct ?

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

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

(C) Only (b) and (c) are correct

(D) (a), (b) and (c) all are correct

66.

67.

Aife AR feste (LSD) # f sfm &
ACTSIHA ik (e § D | HYF e
€7

() < feemst #, eyl wye ¥ feeiey 3
rafeer faan ST #

(b) X TR YAH Tk o el feeie
TR S B

(c) LSD # Yceh Ufert SR e Tk 6]
wfaefa Bt €1
(d) T&wwE @ Ffewl, faiarst & Rf

@ S| AT :

(A) FHHA (a), (c) 3R (d) T

(B) & (a), (b) 3R (c) WA ¥

(C) e (b), (c) 3N (d) WEE
(D) (a), (b), () R (d) ¥ &

foreror 3 foreeTooT 1 YAvd RT ©

(a) < wHfe (WgevF) | ot T g
yfaesit % 3ThI TTEAl St THITT &
ThEI HT

(b) e FAMR (WqeeE) faero #
THEAT 1 GET0T AT

) Tree TmgEw Eel & awd 3
T KT

ST H I 1 HH W ?

(A) Fad (a) 3R () T &
(B) e (a) 3R (b) W& ¥
(C) %o (b) iR (c) T §
(D) (a), (b) 3R (c) Weft w& €

SPACE FOR ROUGH WORK / 7% & & for&t Smig
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68.
C)

(b)

(d)

Match the following :

Analysis of
Ccovariance is a

Analysis of
variance

technique

Random Effect
Model

Technique
designed

to test the
homogeneity

or equality of
several means
not the variances
is known as

The conclusion
about the test of
hypothesis

Technique of
increasing the

i)

precision of

design by
reducing the

regarding the
parameters Li’s are
unknown fixed experimental
constants will error
apply only to

the K-treatments
When Li’s are not (iv)
fixed constants but

will be random,

Fixed Effect
Model

then we call it

Obtain the correct matching from above
statements.

@) (b)
(A @) o @) @)
B @ @) o @
© ) @) @ q
D) @) @@ 6 @

(© (d)

68.
(@)

(b)

(d)

e #ifsa

YR (i) T

(wRfRT) Tereereor

faveryor @

fafy (Tafier) &

TR B Brew (i) =H g

3T T w5t aredt

HHF STqaT FHETEr

e % ferq feemeg

& TR faf ()

! gl 1T &

A F AT (i) Wi Jfeat

eEfafag % H I T

W § Haifeq feszT =t

6 Li srame Tt gig

B € e K- CafceTica

dref= % fau fer

ST IF] By

& Li feer =& (iv) Troag ghee

fhd S0 Wy er aree

Ao By

TS 39 T SR

Wmﬁvﬁﬁmmﬁml
@ () ( (@

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

(B) @) Gv) @) ()

© v W) @ @
D) @) @) o )

SPACE FOR ROUGH WORK / T & & o e
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69.

70.

Which of the following statements are

correct ?

(a) Let X~Ny(2,%)where 3. is positive
sem1def1n1te matrix then
X'AX ~ x> if SASAS=3A3 and
rank (A3)=r

(b) All eigen values of correlation
matrix R are either one or zero

(c) The multiple correlation coefficient
between X, and Xy, ) CHRR Xp is
maximum correlation between Xq
and linear
Xoy Xgs wees XP'

Choose the correct answer.

(A) (@) and (b) only

(B) (a) and (c) only

(C) (b) and (c) only

(D) All three

combination of

If Y, Yo oo Yp are the principal

components of X then which of the

following are characterizations of

Yy, Yo o Xy ?

(@) They are uncorrelated

() They are normalized linear
combinations of X

(c) Their variances are as large as
possible

(d) Their pairwise correlations are
maximized

Choose the correct answer.
(A) (a), (b) and (d) only
(B) (b), (c) and (d) only
(©) (a), (b) and (c) only
(D) (b) and () only

69.

70.

e 8 S W w T R 2

(@) 5 fE X~Ny(o, 3) W@l 3, Wi
e feie  dAfewm 2T W9
X'AX ~ X2 gat g afg
SASAS =3AS 3R F (AS)=r QI

(b) gedsy Afeed R ¥ @l H 97 T
WA AL

© Xy 3T Xy Xy ooy X, F FHA T
TewsH TR X, AR x2,x3, . X
¥ Yfgsw ddiSE & 99 aqfaarcrr
HEgE AT |

@ WA

(A) ¥4 (a) 3 ()

(B) ¥ (a) 3 ()

(©) ¥ (b) ()

(D) @+

AR Yy, Yo, s Ypy X % eI HAHE W <
PR AR Y,, Yy, .. Y, B SR
®?

(a) 9 sEHe A

G X ¥ eSS s HaeH -

(©) 7% TEol fia Wy @ fqa 2 §
d) 7% AR Tede Heraese € §

& ST

(A) ¥ (a), (b) 3K (d)
(B) Faa (b), (c) ¥R (d)
(©) ¥ (a), (b) 3R ()
(D) Faa (b) 3R (0)

SPACE FOR ROUGH WORK / T &Td & o s
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71. Match the following pairs :
@ Let Xy, Xp, o Xp (@) X2
be a random sample
of size n from
Np(p, %). Then
nX - p)' STX - p)

follows

() Let X ~ Ny(o, 3), (i) x5

where 3, is positive
semidefinite matrix.

If 2ASAS =3A%,
and rank(A3)=r

then X'AX follows

(© Let X ~ Ny, 3). (i) x?
A test statistics for

testing hypothesis

Hy:tpp=pp=..=py

based on random
sample X;, X, ...., Xn

from Np(u, %)

follows
(d) LetX; ~N(0,1)
then X% follows

Choose the correct answer.

@ () (© (@

(A @ @ @Gv) ()
B) @ @ @) ()
© @ O @) (i

D) @ @) @ G

@iv) F@p-1,
n—p+1)

71.
(@)

(b)

©

(d)

=1 =1 frem &Y

A X1, Xp) oo Xps () Xi?'
Np(p, 2) q ot T aw

n & Agfesw yiaed €1 a«

n(X - w)' 3 - )

STE HM |

A fH X ~ Np(o, 3),
&l 3, grefifes Qe
iz #13aR SASAS =
SAS, 3R & (AS)=r

T X'AX STERU S|

@ X

AR X ~ Np(w, 3) B0 (1) 52
Np (s, %) q o Wit

X1s X, e Xy AGIDH

et = smenfim

Hy:p= B = e = Hp
mﬁm%ﬁw%ﬁm

T qie Rifes s
Uil
A b X, ~ N(O, 1)
T X3 STTE BT
& SR

@ [® () (d
A) O @ @) ()
B G @ @) @)
© @ @ Gv) ()
D) @) (v) @) (i)

(v) F(p—-1,
n—p+1)
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72.

73.

Let Y; =2 and Y,=4 denote the y-values
of units drawn at the first and second

draws respectively. Let P; = % and

P, = % denote the initial probabilities of

selection of these two units out of the total
N =10 units of the population under

consideration. If 7 is the estimate of the
population. mean based on these two

units, then estimate of variance of Z
under Des Raj’s scheme is -

(A) 0.04
(B) 0.06
(C) 0.36
(D) 0.64

Consider a population of 50 units
{1, 2, ..., 50} and suppose that 50 possible
samples are listed as : {1}, {1, 2}, ....,
{1, 2,3, .., 50}. One of these samples is
chosen at random. Let m; be the
probability that unit i is in the selected
sample. Then, which of the following
statements is necessarily true ?

50
(A 2mi=1

50
B Xm=2
i=1

(C) The expected sample size is 25
(D) The expected sample size is 25.5

72.

73.

HAT Y, =2 T Y, =4 FA%: T iR R
:‘HWWQ’_%W@‘@T%%I Py =

iR P, =%,wamasmm
k! 1 et H&t N =10 § 57 <1 91
¥ 999 W RIS Widear gid €

afe Z3 QA A W SR el
3MeheTeh AT B O TY TS Whid & 3T
7 % 3Teheteh ARTW HFAF T

(A) 0.04
(B) 0.06
(C) 0.36
(D) 0.64

50 A {1, 2, ..., 50} i TH HHIE -
FEet Hifay X um fafeg f
50 FeuTferd wfaesl 39 wAR € {1}, {1, 2}, .
{1,2,3, ..,50} TH A TH Ul
Argiese A1 W1 & | WA T o, e
for Ao i R AT AR I P A
1 oA G 2

50
(A) ;T"i =1

50
(B) Z’"i =25
i=1

(C) eIy vyl ares 25 §
(D) TIfeI Tyl WEs 255 §
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~74. -. Consider a 4 components systems with 74. SR FHA % s g = S S

components’ life times T; = 15,_ T,=20, I S R Ty =15, T, =20, T;=30, T, =:
* T, =30, T, =40 (in Hours) respectively for (B H) FEAR H HEM HEUAT GE
component number 1, 2, 3 and 4 1,2, 3 T8 4 W FHAST HifST) AR ft
respectively. Then match the following Trerra & ST =1 37k Sfta 11 9 gafc
~pairs of systems with their system life RS |
times.
@ 1234 () 30Hous @ 1234 @ 30%
1
(b) @) 15 Hours (b) @) 15
1
2 | 4 2 | 4
(©) S i (i) 40 Hours (© — (i) 40 =
|
| 1 1 3
(d) _%_ (iv) 20 Hours (d) _.i_é_ @(iv) 20 %
Choose the correct answer. T/ W "iﬁl
@ ® (o (@ @ (®) (9 (@
(A @) @) @ @) (A) @ @ @ )
(B) @) @) (@) @ (B) @@ @) @) @
© @@ @ 6 ) © @ @ @

(D) @) @) @) @) (D) @ @ @) @)
| SPACE FOR ROUGH WORK / T% &4 & o wrig
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75.

With usual notations, which of the

following statements are correct about

M/M/1 queue ?

(a) Probability that the system is
p

(1-p)

(b) Expected number of customers in

2
p

-9
(c) Expected length of non-empty

busy =

the queue=

queues =
(1-p)

(d) Expected waiting time of a customer

in the system =
(b —2)

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

(8 (a) and (b) only

(©) (b) and (¢) only

(D) (b), (c) and (d) only

-00o0-

75.

M/M/1 ¥ & fawg o, 9mr e 4
WY G HIT T E?

(a) e Fr Rreq ori ¥ = P
(1-p)

) F A FEIA FH AN

2

__P
(1-0p)
() THA-T=T F HT IR
1
(-9
(d) fo=n ¥ wew & gty afdn o
1
TR
@ SWGA |
(A) HT (a)

(B) ¥ (a) 3R (b)
(C) Faa (b) 3 (o)
(D) Fa (b), (c) 3 (d)

-00o0-
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ey
IAT 2Afehd HTA /T |HY : 2 HeT 30 fafe } { Ifermaw ofF : 1

Time for marking answers : 2 Hour 30 Minutes Maximum Marks : 1.

ﬁ?:

1. fr= foeron & @1 39 9e-gias | 75 991 § - T U9 2 37k i ¢
W1 | - 45 9H 1-45
WIT-11 (A) 7O e - 309H 46 - 75

rear
WRT-11 (B) Wifers! 998 - 309" 46 - 75

2. WET-I3tEE §1 eremeff Sl WET-II (A) 71909 RT-11 (B) <1 STR AT Y699 # |
3.  UEl % SW, & T OMR SW-TMe (TW-3e) W sifwa sifsm

4. HUNEHS TR T8l HaAT & |

5. Tt oft TRE F Ferporel A1 A 296 T HieEed A 1 FEN afsid § |

6. OMR SW-Tie (Siw-fie) H FAM F3d T9d THl ¢ A 7 HY/ R {T0H 98 Fe
3T Trg 91 faeree sfe ug 9d oo waresd a8 Bld o S |

Note :
1. This Question Booklet contains 75 questions with details as follows-each question carri
2 marks.
PART -1 - 45 Questions 1-45
PART - II (A) Mathematics Group - 30 Questions 46 - 75
OR V
PART -II (B)  Statistics Group - 30 Questions 46 - 75
2.  Part-I is compulsory. Candidate has to attempt Part-II (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 g
torn or spoiled due to folds and wrinkles. '
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