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PART — 1|

Compulsory Questions

T2
The value of the integral [e™"dxis-
0

O w >

o
MERE

- A metric d induced by a norm on a
normed space X satisfies-

A. d(x+a,y+a)=ad(x,y)
d(ox,ay) =ad(X,Y)

B.
C. d(x+a,y+a)={dx ™
D.

d(x+a,y+a)=d(x,y) and
d(ax, o) =|od (X, y)

Let X be a compact space and A be an
arbitrary infinite subset of X, then-

A. A has no limit pointin X

B. A has infinitely many limit points
in X

C. A has at least one limit point in X

D. A has countably infinite number of
limit points in X

AT O

< 2
T je‘x dx =T O &-
0

O w >

N

. WTfehd §AIY X T Tsh AT, e d i S

A. d(x+a,y+a)=ad(x,y)
B. d(ax,ay) =ad(X,Y)

C. d(x+a,y+a)={d(x,y)}_l
D

. d(x+a,y+a)=d(x,y) 3
d (o, ary) = [ofd (X, y)

. T X U Hed GHIE 8 T A, X T &5

TS I 8, a9

A. A, X T TS dT foreg 7e v &

B. A, X ¥ €T foreg war 8

C. A, X H =AY H Ueh HHT forrg Tt @
D. A, X ¥ o T foreg T 2
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4. Consider a metric d: X x X — R such

that

dix,y)=3, .
x.y) {1 if x=y
then S, (x) ={x} for the following

values of r -
A. r>0
B. r>2
C. 0<r<1l
D. 1<r<2

0 if x=y

Let Q* be the set of all irrationals,
then interior of Q" is-

A R
B. Q
C. Q*
D. ¢

Let d:R%?xR? — R defined as
d(x,y) = max {[x, - yy|,[X, = ¥,|} for
all X =(x3,X,), Y=(¥1,Y) eR?.

Then the unit ball B (0, 1) has a
geometric shape-

A. Square whose sides are parallel to
x and y axes

B. Any arbitrary square

C. Circle whose centre is origin and
radius is 1

D. An arbitrary parallelogram

4.

a;ﬁmw:rd:XXX—)R 3G I
gffya @

d(x,y):{l if x=y
s S, (x) = {x}, r % freferiaa 7 &
foa-

0 if x=y

r>0
r>2
O<r<1
l<r<?2

OO w>

qET Q wvl STufHe Tl il e

R, Q T I 2-

A R

B. Q

C. @

D. ¢

oM d:R?xR? > R A 9&R

qieaTia @

d(x,y) = max{[x; = ya,[x; = ¥}

SET X = (X1, Xp), Y =(¥1,Y,) €eR?, @

e st B (0, 1) sl SaTiwiae TR

-

A. = Sl S[ITE x Tad y 318
TR 3

B. s e

C. I forereht shes e fofg T Brsam 1 8

D. IS Hl GHMHT=L =St
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7. Let Q be the collection of all angles
and d: QxQ — R be a mapping

defined as

d(6,,0,) =[sin®, —sin6,|
Then d is-

A. ametric

B. aPseudo metric

C. Not a Pseudo metric
D. disnot symmetric

8. A function f :R — R is defined by
f(x) =x—[x]
Where [x] stands for greatest integer
function of x. Then which of the
following set can be a set of
discontinuities of f ?

A. Set of rational numbers
B. Set of irrational numbers
C. Set of integers

D. R-set of integers

9. { |X| } _
The set XeR;is-
1+x|

A. Connected but not compact in R
B. Compact but not connected in R

C. Neither compact nor connected in

R

D. Both compact and connected in R

7. GMT Q I T GUT & 9T

d: QxQ — R = yerr aftarfya &
d(6,,0,) =|sin6, —sin6,|

D. doafta e ?

T % iR — R S fof ey &
qfeaTfyd &

f(X) =x—[X]

STET [X], X o HewH uIteh o ol fHefua
AT 8| Tl [+ & hier aq=ad {6
3T forrg Al 2T gl &7

A. iHT STl T e

B. UTGR HEasH! 1 e

C. YuIieh ST 1 TH=a

D. R-ulieh €Tl o T=a

=g {ﬂ,xd&} ?-
° 1+|x|

doed 3 W] R H Heq e 2
Hed @ 0 R H Hered T @
TAETE e TE R HHea?
Hereq T R o Hed aHl &

o w >
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10.

11.

12.

13.

Let Q be the set of all rationals, then
the only connected subsets of Q are-

A. All one point sets

B. All two point sets

C. All infinite subsets
D. All countable subsets

For the Cantor set ‘A’ which of the
following statement is true?

A. A is countable and its measure is
Zero

B. A is uncountable and its measure
Is not equal to zero

C. A isuncountable and its measure
Is equal to zero

D. Ais countable and its measure is
not equal to zero

10.

11.

12.

13.

AT Q Wit i Test it ey g,
T Q o Heleg = &-

A. @l Tkt foreg e

B. i fg-forg o=t

C. uft 3rid Suag=a

D. &l T Sueg=e

FUL U A o fou F=ferlad § @ s

A. AT 8 TIH SHHT HTIH (HST) S
g

B. A STIUHIT g TaH ST HIUH (HSK)
YA TE R

C. A U & ToH SWshT HT9 I &

D. ATV & UaH 6T 19 I T &

SPACE FOR ROUGH WORK / &% &Td & fo1 e

E-20472-BY-MYN-ELE-OMT7

20 SetA



14. Let f:[0,2] - R defined by 14. 9m :[0,2] » R 77 yohr @ ufterfyya

F) = X +x% when xisrational -
x2+x3 when xisirrational F(x) = x+x° o xuRdad

Then the upper Riemann integral of f x% +x° S XURAT &
over [0, 2] is- qs £ [0, 2] T 3UN THH FHTh 2-
A g A. 83

12 I
B. % B. 53

12 T}
C 7—3 C. 73

12 1
D. @ D. 63

12 1

15. If C and D form a separation of X and 15. g C Taq D, X 3T TR0l hid & auT
Y is connected subset of X, then Y, X %l Gele IqEH=a &, a9 e 0§
which of the following statement is ﬁ?www%‘;
true? '
A. YNC=¢ and YND = A YNC#o T Y(D#¢
B. YNC=Y orYND=Y B. YNC=Y Jgar YND=Y
C. YNC=Yand YND=Y C. YNC=YTHYND=Y
D. YNC=¢ and YND=¢ D. YNC=¢ W&H YND=¢
16. Let P be a non-empty perfect set in 16. grrp, R T Ffeh it e 2,

R¥, then P is- TP
A. afinite set

A. T Uid e
B. 3fHd I MU
C. U

D. oM, k =2 fog

B. infinite and countable
C. uncountable
D. countable fork =2
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17. Let A be the set of all integers and J 17. wr A |l quiien! 1 H=aa @ TeH J et

be the set of all natural numbers. Tehd GEATST T aq=a 8| f 1) — ATH
Define a mapping f:J — A. Then A W&;ﬁﬁuﬁﬁaw%TaaAW%aﬁf
Is countable if f is- 3
A. £(n) = n ifniseven )
“1-n if nisodd A f(n):{” arenwE
B. f(n)=n foralln —N Fnfwe
C " B. f(n)=n, @ftnafau
' — ifniseven c "
f(n) = 21 ' 5 geneA e
D=2 it nisodd fm=1 %
2 D22 afenfremd
D. n .. . 2
3 if niseven D 0
f(n) = . ' > afenwaw
—(Lj if nisodd fm=y 7,
2 _(TJ ofen fwm 2
18. Consider a subspace X of R such 18. 1
that- X={0}U H.nEZ+ ,RQBF
X:{O}U{l:neZJr} Sremfg ¥ sl Z, wft emquieht 1
n T 2, T9-
Where Z, is the set of all positive e
integers. Then- A X@
A. X is compact B. X#&d e
B. X is not compact C. X ot fogwt stmaor, ufifia 3u
C. All open coverings of X are not FTaor H fornsiie (gt =2 @

reducible to finite subcover

) D. X Hed el & T Ueea §
D. Xis not compact but connected
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19.

20.

21.

If A={Xy,X5,... X} ER.
Then which of the following is true?

A A=§
B. A=R
C. A=A
D. AcA
2m
For the integral j' —dx which of
1+ x2"

the following is true, where m and n
are positive integers?

A. Convergent if n<m and
divergentif n>m

B. Convergent if n>m and
divergentif n<m

C. Convergent if n<m and
divergentif n>m

D. Convergent if n>m and
divergentif n<m

Let B, ={(X;',x2,X3),
(Y2, y5, Y9, (2,25 ,23)} be the
subset of R3. Denote B={B,}_,for

some index set J. Then B is the
maximal family of bases which spans

R3 if-

A. J:q}

B. Jis finite
C. Jis infinite and countable
D. Jis infinite and uncountable

20.

21.

TR j dx F T aa
1+ x2"
ﬁww%ﬂamaﬁtnmqﬁaﬁ?

A. ANER I N < m Taq 99 ©
Ife n>m

B. ARME{ g aE n>m @y SEil §
g n<m

C. sIfmm 2 afy n<m oy e ?
IE n>m

D. ANERI2AR n>m e AUErt §
afE n<m

qer B, ={(x{",X3,X3),

(v, y5,¥9), (28,25,25)}, R® &
STe= }l B={B,} _ WeIITH

T a=ad 8| a9 B, R® &S
FAATCT ST AT HEaH THER & Ie-

A. \]:¢

B. Juftfia?
C. ] 3%d o] MU §
D. ] 3¥d Taq 3TUHIT §
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22.

23.

24,

Which of the following real-valued
function f is uniformly continuous on
an open interval (0, 1)?
A. F(x) = COS X

X
B. 1

fx)="

f(x) =sint
X

D. F(x) = sin X

X
Let {x,} be asequence of non-
negative real numbers, then which of
the following holds-

A limx,=0=limx3 =0
n—o0 n—o0

B. limx,=0=1limx2=0

n—oo N—o0

C. limx, =0={x,} is bounded

N—o0

D. limx: >4 =limx, >4

N—0 N—0
® 24,
For a > 0, the series Za 9N s
n=1
convergent if and only if-
A. O<a<e
B. O<a<e
C.
O<a<1
e
'0<a£1
e

22.

23.

1 5 @ i areafash 7 we f faga
JAUA (0, 1) T Tk THM &9 & Held 82

A. F(x) = COS X
X

B gL
X

f(x)=sinE
X

D. £(x) = sin X
X

M {X,, } T ST oreh §earstl 1

g STHA T (T B & ol a1 e
A limx, =0=limx3 =0
N—»o0 N—00

B. limx,=0=1limx2=0

n—oo n—o0
C. limx,=0={x,} wi@e=?
nN—0

D. limx2>4=limx,>4

n—o0 N—0

a >0 3 fore, Aot " a 9" sifirdt Al
S

A. O<a<e
B. O<a<e

C'O<a<1
e

D'0<a£1
e
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25.

26.

21.

Let (R, d) be a usual metric space and
f:R — R defined by f(x)=x2, then
which of the following statement is
true?

A. fis both continuous and uniformly
continuous

B. fis neither continuous nor
uniformly continuous

C. fis continuous but not uniformly
continuous

D. fisnot continuous but uniformly
continuous

If o and B are any two vectors of an
inner product space V and

(0, B)] =] 8] then -

A. o and B are linearly independent
B. a isorthogonal to B

C. o and B are linearly dependent
D. o and B are non collinear vectors

Let E be a non-compact setin R, then
which of the following statement is
true?

A. Every continuous function on E is
bounded

B. Every continuous function on E is
unbounded

C. There exists a continuous function
on E which is not bounded

D. None of these

25.

26.

217.

| (R, d) T S ik FafE 8 T,
f:R >R T ysr @ ufanfia

f(x) = x?, T 907 T & a1 e T
27

A. fUdd TaH U 90 €9 9 Haqd 2

B. {9l dad & - & Ueh THH &9 § Tad

g

C. fHdd 2 fehrd Toh @HI &Y © Fefd Tl
?

D. fHad &l 2 feheq Toh WHI &9 § &
g

(e o T P T AT OE FHY V %

afer & 7 (o, B)| =] [B], 7-

A. o T B IRaskd: @dT &

B. o, p Wt g

C. o Y B iRasha: WA 2

D. o T B 69 iaw e &

HFTE, R H U 3T€ed 49<ad & ad (-
T § ST I Gc 27

A. E T IieTivd Ycieh Had weld Uiees
g

B. E 9 9RTiNd Tk dd Hoi
AN &

C. E W UNHINd Tk Had B 36 ThR
Jufterd B foh o8 erafieres @

D. & ¥ IS Tel
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28.

29.

30.

Let . (x)=lim (cosm!nx)?"
N—o0

Wherem=1,2,3, ....,
Then lim f (X)=.....

m-—oo
A. 1 forirrational x
B. O for rational x
C. 1 for rational x
D. 0 forreal x

If f is a continuous mapping of a
compact metric space X into RX.
Then f(X) is-

A. Closed but not bounded

B. Bounded but not closed

C. Both closed and bounded

D. Neither closed nor bounded

Let U={(a,b,c)|a+2b—3c=0,
2a+5b+2c=0,3a—b—4c=0} cR®

1 2 -3
Let A={2 5 2 |, Then-
3 -1 4

dmU=1,rank A=2
dmU=1,rank A=3
dimU=3,rank A=3
dimU=0,rank A=3

o w>

28.

29.

30.

o f (x) = lim (cosm!nx)?"
N—o0

Sem=1,2,3, ...,

T lim f,(x) =..

A. 199 x AUET

B. 0 x UHHY

C. 19 x 9ieT

D. 0 x ad[eh

afe £ ¥ed gfeh aafy X & R & w daaq
eld 8, a9 f(X) 8-

A. et I JaRETed

B. UisIes wieg Hefd &l

C. Had g uieres g

D. 7 Ead 9 Uiees

o U={(a,b,c)|a+2b-3c=0,
2a+5b+2c=0,3a—b—4c=0} cR®

1 2 -3
qMA=|2 5 2|7
3 -1 -4

A fammU=1SdA=2
B. fmu=1faA=3
C. fmmu=3MfdA=3
D. fmu=0sfaA=3
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31.

32.

Let (X, d) be a metric space and let

A c X. For x e X, define

d(x,A) =inf{d(x,a):a € A},

iIf vxeX, d(x,A)=0, then which of
the following assertions must be true?
A A=X

B. Ais closed

C. Aiscompact

D. Aisdensein X

Which of the following sets of
function from R to R is a vector
space over R.

s, :{f | lim (%) =o}
X—4

s, ~{g1limg() =
X—4

s, :{h| lim h(x) exists}
X—4

Only §;

Only S,

Both S, and S,
Both S, and S,

>

O 0w

31.

32.

T (X, d) T g aH iy 8 T A C X,
d(x,A) =inf{d(x,a):a A}

Tede X e X o fou afenfya 2, afe
d(x,A) =0, Vx e X a8 = & 4T
T R?

A. A=X
B. AGIA?

C. AGed®?
D. A, XUHIHE

R & R ¥ ufeiod wetai o fefefad
Aadl H i § wead R qEiew
Ty ?-

Slz{f | Iirrlf(x):o}

s, ~{allimg(9 =1}

S, = {h lim h(x) exists}

A. Fad S

B. &ad S,

C. S, TaHq S, I

D. S, Taq S, AT
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33. ' 33. '
Lot fn(X):sm nx — 1:n(x):sm nx

n o
(xreal,n=1,2,3,...) (x IfaF, n=1,2,3, ....)
and f(x) = lim f, (x) T f(x) = lim f, (x)
then which of the following is true? a9 A 0 9 a9y 22
A L=t A. Lt f =f
, N—o0
B L h (@)= B. Ltf (0)=w
, _ n—o
C. 7'(0)=c0 C. f'(0)=oo
D. limt,0)=n D. limf, (x)=n
N—o0
34. The space Cl[a,b], the set of all 34. gty C[a,b] Tod= =R t % BT &l
functions x, y, ..... which are =T X, Y, ... ST T €9 AT
functions of an independent variable t J = [a, b] T afeTia 2, Sfe-
and are defined on the closed interval '
J=[a, b] where- A. X,y,... aftHy Aty gad

A. X,y,.... are complex valued and B. X,Yy,....arfoeh AT T RS
continuous C. X,y,....drdiceh 9T Taq daq
D

B. x,vy,.... are real valued and
bounded . X, Y,....dEH A Ta qiEeq

C. x,V,.... are real valued and
continuous

D. x,vy,.... are complex valued and
bounded
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35.

36.

37.

Let f be monotonically increasing on
an open interval (a, b) then-

A. both f(x+) and f(x-) does not
exist for some X € (a,b)

B. supf(t) <f(x)<inff(t)
a<t<x x<t<b

C. inff(t) <f(x) <supf(t)
x<t<b a<t<x

D. inff(t)=f(x) =supf(t)
x<t<b a<t<Xx

Let A be the set of all sequences

whose elements are the digits 0 and 1.

Then A is-

A. finite

B. countable

C. at most countable
D. uncountable

The rank, index and signature of a
quadratic form given below
respectively. Then which of the
following is true?

A 311
B. 3,32
C. 3,2,-1
D. 31,-1

35.

36.

37.

O £ g STt (a, b) W Uiy F€am
e &, q9-

A. f(x+) T f(x—) I feremm et

B FS X e (a,b) & fag
B. supf(t) <f(x) <inff(t)
a<t<x x<t<b
C. inff(t) <f(x) <supf(t)
X<t<b a<t<x
D. inff(t) =f(x) =supf(t)
x<t<b a<t<x
AT A 37 @t 3Tshm! o1 a=ed & fSeh
3% 0 T | B, T A= A B
A. uftfq
B. U
C. AR T
D. FUHI
e Teh GHETT ohl ST, FTehieh T
fafreent 3t shy & for T3 & @Y Faferfaa
§ O hIET hU T 27
A 31,1
B. 3,3,2
C. 3,2,-1
D. 3,1,-1
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38. In which of the following space, the 38. e o & foper wmfE W, WAt =S fm

law of parallelogram is true? T 9
1
A. 4 A. ﬁ%
2
B. £ B. g%
C.er C. ¢
D. gn
39. If Ais any arbitrary orthogonal 39. T A I3 T=s AMveF AR & qd-
matrix, then- A |A|:1
A. |A|:1
B. |Al=-1
B. |A|:—1
C. ‘A‘:ﬂ
C. |A|:J_rl
D. |Al=0
D. |A|=0
40. Let M,, be the inner product space, if 40. HHT M, Teh ST= U |HiS &, Ffe
a, a b, b b, b
A=t ZlandB=| ' ?land A=l 2 emeo| ™ 22| wy
as a, b; b, as ay " b; b, )
10
the angle between o = and o= 10 ,B= 02 o ST 3T ShIT
11 11 00
. 0 2 (S o, BeMy,)
oo A =
(where a,BeM,,) 4
A. n B. T
4 3
B. n C. E
3 2
C. E D. =
2
D. n

SPACE FOR ROUGH WORK / &% &Td & fo1 e
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41.

42.

43.

Let X be a complete metric space and
Y be a complete subspace of X. Then
Y is-

A. open

B. closed

C. neither open nor closed

D

. both open and closed

Let T:R" - R" be a linear

transformation satisfies T2 —T+1=0.
Then which of the following is true?

A. T-—1lisnotinvertible
B. T has areal eigen value
C. T*+1=0

D. Tisnot invertible

1t 0
Let A={1 1 t|whereteR
011
Then which of the following is true?
A. |A|is a polynomial of degree 2 in
t
B. |A|=0 forall teR

C. |A|=0 for infinitely many teR

D. |A|=0 for exactly one value of
teR

41.

42.

43.

"1 X T 901 ek @ iE @ U Y, X sht
T 0T SEEfY &, T Y 2-

A. foaa

. c

C. THga =g foga
D. foed wam #9a a1

qET T:R" — R" weh aes yfafemor g,
St T? =T +1=0 =l € Fm 8|
e & & st e 22

A. T - 1 ok T8 &

o

. T Ueh ITEdfdes AT 719 T&dT @

B
C. T*+1=0
D. T Seshuvfia 78 &

HHET A=

([ N
ol
= ~+ O

ST telR
as e ° 9 S 19ET 9 22

A. |A|, t 7 31 =T T TF TEIE &
B. |A|=0®sfi teR & ferw
C. |A|=0, teR % sria #mI = fog

D. |A|=0, teR o el Th A
feTg
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44. A is any Cantor set, then A is-

45.

46.

A. Every-where dense
B. No where dense

C. Countable
D

. Not compact

Which of the following matrices is not
diagonalizable?

A [1 1
12
B. 1 0
3 2
C. [0 -1
1 0
D. [1 1
01

Each element x = (&;) 4" for some P
Is-
A.

B. asequence of real or complex
numbers for p>1

n-tuple for p>1

C. asequence of real or complex
numbers for p>0

D. countably infinite tuple for p>1

44, A THFLOESR, dd A B-

45.

46.

N :CERES

B. T He

C. T

D. 3tdgd
FRATARET SATRET H € i foshuieir et
27
A.

forel P o foTq uede 31aa X=(Zj,j)eLp

2-

A. n3d9d p=>1

B. STdlorh o EHTHa GEansti 1
STRH, p21

C. dTEafosh T HHTA T@ATstl s
TIRH, p20

D. T 3T — e, p>1

SPACE FOR ROUGH WORK / &% &Td & fo1 e
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47.

48.

49.

Let A=

R RN
N W N

1
1
2
The largest eigen value of A is-
Al

B.

C.
D.

w N o

For which value of A and p, the
following system of linear equations
has no solution

2X; +3X, +5%X53 =9

X, +3X, —2X3 =8

2X; +3X, + AX3 =

A. A=5u=9

B. A#5u>0

C. A#5u=9

D. A=5pu=9

Suppose f, — f uniformly on a set E
in a metric space. Let x be a limit
point of E and limf, (t) =A,

t—Xx

(n=1, 2,3, ...). Then the sequence
(A} is-

A. Convergent
B. Divergent
C. Oscillatory
D. Unbounded

47.

48.

49.

asl A T G SIST 3T M 2-

A1l

B. 5

C. 7

D. 3

A T o fort T o6 fore, foe
YR G T IS & e &
2X1 +3X, +5%X3 =9

7Xq +3X, —2X5 =8

2X1 +3X, +AXz =1

A. A=5u=9

B. A#5u>0

C. A#5u=#9

D. A=5u=9

qen £, — f Tk w9 9, gk qaiy o
forel! F=er E W AN 21 7 x, E
el g & e limf (1) = A,
(n=1,2,3,...)d ATHA {A,} &

A. SRR

B. 31UErl

C. IAREH

D. 3fuitered
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50. 2 50. gmET

Let f,(X) = X >— (xreal,n=0,1, )
dex f,(X) =— (xamafEF, n=0, 1,
2, ..)andlet f(x) = 3 £, (x). A
Then the value of f(x)n_iz (when 2 e TR = ng” 0.
x#0) aa f(x) FAFE (FF x #0)
A. 0 A 0
B. x? B. 2
C. 1+x® C. 14%2
D. @+x%)" D. (14+x?)"

51. A function f :R — R is defined as Sl w@m f:R >R, f(x) =|x| ufomfia 2,
f(x)= |X , then f”(0) and f; (0) are as £/ (0) 3R f/(0) shmeT: T
respectively- A 1,1
A 1,1 B. 0,1
B. 0,1 C. 1,0
C. 1,0 D. -1,1
D. -1,1

SPACE FOR ROUGH WORK / &% &Td & fo1 e
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52. A function f(x) is continuous in an 52. AU [a, b] ¥ Ueh Had Bt f(x) o T

interval [a, b] has the following o 7T
property. A. I [a, b] | f(x) e &
A. f(x) is unbounded on [a, b] B. f(x) %WW%W{Q Afersray Tt
B. f(x) has minimum but f(x) has no g
maximum C. I f(a) =A 3 f(B) =B
C. If f(a)=A and f(B) =B a<o<P<b TTAIXBHFTAC
a<a <P <b, then for C between & fU 9 9 7 T 99 X=Yy 39
A and B, 3 at least one value X =y g g f(y)=C Vxe[a,b]
such that f(y) =C for x [a,b]. D. f(x)é;%qﬂ'ﬁlﬁﬁéﬁ ERELEH]
D. f(x) has maximum but has no
minimum
53. Which of the following subsets of R> 53. X =(&,&,,&5) o foru foet o st
constitute a subspace of R®, for IweH=a R® # R® 1 T IHAHE ST
x= (60 Eais). |
A. Allx with & =&, and &5 =0 A @fix, & =&, FEW R &5 =0
B. Allx with & =&, +1 B. @flx, § =&, +1F @™
C. All x with positive &,&,,&, C. @l x G fIeeh £),€,, 65 h HTY
D. Allx with D. & x, § &, +& =K (3=

&, —&, +E5 = K(constant)
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54. Consider the upper and lower Riemann 54. O A [a, b] T T B £k =T

integrals of a function f over [a, b] Tg ST {9 gHTRA B
—-b -b

jfdx:infU(p,f) jfdx:infU(p,f)
a a

b b

jfdx =sup L (p,f) jfdx =supL (p,f)

for some partition p of [a, b], then- A [a, b] EACKIEE] p % foq) e

A. TheinfU (p, f) and sup L (p, f) are A. infU (p, 1) 3 sup L (p, f) Teft daa
taken over all continuous functions AT U TR ST Tkl ©

B. The inf U (p, f) and sup L (p, f) are B. infU (p, f) 3R sup L (p, f) [a, b] *
taken over all partitions p of [a, b] aft farre p W fora ST wehat @

C. TheinfU (p, f) and sup L (p, f) are C. infU (p, f) 3 sup L (p, f) SAaTet
taken over finitely many partitions p [a, b] * E@ﬁﬂﬁ IERISE] pW forar s
of [a, b] T &

D. The inf U (p, f) and sup L (p, ) are D. infU (p, f) 3 sup L (p, f) STt
taken over countably infinite [a, b] 3 TR farsTeiT p W o= s
partitions p of [a, b] HhaT ®
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55.

56.

Consider the subspace X = (0,1] of the
real line. Define a sequence

(x,] :{%} then-

A. {Xn} is not a Cauchy sequence but

convergent

B. {X,} is a Cauchy sequence which is

convergent-

C. {Xn} is a Cauchy sequence which is

not convergent

D. {X,} is neither Cauchy nor

convergent
Consider a function

h:(0,1) —» R defined by h(x) = i,

then-

A. his both continuous and uniformly

continuous

B. h is continuous but not uniformly

continuous

C. his not continuous but uniformly

continuous

D. h is neither continuous nor

uniformly continuous

55.

56.

aTefareh W W X = (0,1] T STHHfE 2|

s e () = {2

A (x,} Ff TR 7§ v s
Rl
(X} TRt S1germ & ST A )

C. {x,} =it srgehu & ST vt T
ol

D. {x,} == =1 e i 2l

amet h:(0,1) >R, h(x):%m
g Teh e R, de-

A. h, §dd 3R THEHH dd a1 @
B. h¥dd & Tl THEH Hdd Te o
C. h¥ad el & Tiq THEHH Had 8
D. h T & Had & A1 & UHEHH Had &
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S7. Given a matrix

1 1 1
A=|la b ¢
a® b

For what choice of a, b, c, the rank of a

matrix A is equal to 1.

A. a=b=c
B. a, b, c are all different but
a+b+c=0
C. a, b, c are all different but
a+b+c=0
D. a=b=c
58. Given a matrix
2 -1 1
A=-1 2 -1
1 -1 2

then A satisfies-

A

A3 _5A%Z _9A-31=0

B. A°-6A2-9A-41=0
C.
D. A®_-6A%2-9A =56l

A% —4A? _9A-41=0

57. U AR
1 1 1
A=|la b ¢
a> b ¢

[T 21 a, b, ¢ % Tord =1 o o T8 A
ol STIfer 1 o SR 2

A. a=b=c
. a,b,cH‘iﬁﬁFr%Qi@ a+b+c=0

B
C. a,bcafifggaiga+b+c=0
D

. a=b=c

. foan & we sy

2 -1 1
A=|-1 2 -1

1 -1 2
qeT A € 0T
A. A3 _5A%_9A-31=0
B. A®-6A%2-9A-41=0
C. A3 -4A%?-9A-41=0
D. A®-6A%-9A =6l
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59. Let X be a metric space and S, (X) the 59. HHAr X T Afesr FHfE 81 3 g x 37

open sphere in X with center x and e ¢ & a1 X H we fagd mer S, (x)
radius r. Let A be the subset of X with HEIENI A, X T Wﬂv_cl'q%l ISLEEA
diameter less than r which intersects M rAFAE, S, (X) I Ufcwss T g
S, (X). Then- dd-
A. S, (X)cA A S, (X)cA
B. AcS, (X) B. AcS, (X)
C. SS(X)cA C. SSX)cA
D. AcS,(x) D. AcS,(x)
60. Let {Xn} be a convergent sequence in a 60. gfewr awufy o ament {Xn} Teh IR
metric space with it?ﬁnitely many CRER TR r!l_r)TolO X, =X
distinct point and r!l_ToX” = X. Define A {Xn X, {Xn}}
A:{Xn Xp e{xn}}.Then- dd-
A. xis a limit point of A A. X, AW?ﬁ'ﬂTﬁ@%
B. xis not a limit point of A B. x,AW?ﬁﬂTl%igﬁ%
C. x s a limit point of some finite C. x,A %W&ﬁﬁmﬁaﬁmmﬁg%
subset of A D. x, AR H dm foig ®
D. xis a limit point of complement of ) i
A
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PART — 11 (A)

Candidates who have opted for 5 Sufieam 3 311ae o Tu T S
.Ma.thematlcs at the time of - %lma;—n oT, 3 TH 9T 1 T i AN
application, should solve this section T AT T S o g
and candidates who have opted for . N 2
Statistics at the time of application, AiRearehY T forehed ST o, & 39 T
should not solve this section. TATE Y |
Mathematics wfora
61. The integral surface of the equation 61. grfteptor
0z 0Z 2 2 0z 0z
— 4+ X—=X"+Y", oz (9L _ 2, 2
yax oy y yax+xay_x +Yy° HEh
which passes through thezcurve X=1-t,y=1+t,z=1+ 2
.x=1—t,y=1+t,z:1+t ao X 7t Tg‘&ﬁ?ﬂ-
is-
A. 1 Z=Xy+—(X"—
szy+§(x2—y2)2 y 8( y9)
B. _ 1 2 212
B. z=xy+%(x2+y2)2 z—xy+5(x +Y°)
C. 3,2 2\2
C. 3 Z=—-Xy+—(X"—
z:—xy+Z(X2—y2)2 y 4( y°)
D. 1 Z=Xy+—(X"—
z=xy+5(x2—y2)2 y 2( y9)
SPACE FOR ROUGH WORK / T% &t & forr sre
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62. The Cauchy problem: 62. aieft guen

a@+b§:ex+y; X,y € R with aQJFbQ:eXﬂ'- X,yeR:
aX ay 8X 8y ) ) 7
Z(X,y)=0 on cx+dy=0, where cx+dy =0, T z(X,y) =0, &
a,b,c,deR and c*+d? #0, has a abedeRam 2 +d? 05
unique solution if- e 27 2. T
A. ac—bd=0
A. ac—hbd=0
B. ad—bc=0
B. ad—bc=0
C. ac+hd=0
C. ac+hd=0
D. ad+bc=0
D. ad+bc=0
63. Let X be a compact Hausdorff space, 63. T X Uk BT qHIE 8 a9 X
then X is uncountable provided- SO © S74-

A. X has no limit point
B. X has at least one limit point

A.

B. X o foTu =ay ueh €1 foig
C. Each point of X is a limit point of fer RS \3%
C
D

X . X I fofg, X F e g @
D. X has only finitely many limit X oh dhaer i aﬁmgﬁmﬁg%
points
64. The equation (axy? —ysin x)dx 64. gt (axy? —ysinx)dx
+(x%y +Bcosx)dy =0 is exact for- +(x?y +pcosx)dy =0
A a=-1p=1 Foref BITT-
B. a=0,p=1 A a=-13=1
C. a=1p=-1 B. a=0,B=1
D. a=1p=1 C. a=1Lp=-1
D. a=1p=1
SPACE FOR ROUGH WORK / T @t & forar g
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65. For the function 65. %o

C0SZ :
22| X 22| X
f(2)= 2 f(2) = 2
1 :
— : |fz:i% 1 , axz=£7,
T | T
Which one of the following statement ¥ U o O @ Y T e e 22
is true?
A. T
A. m . . z=+= fafemarfa<g 2
z= iE are singular points 2 o
B. T B itk wammd
z= iE are simple poles 2 ©
C. .« C 7™ s e ¥
y4 :iE are removable 2
singularities D. f(z) & fereifves wer @

D. f(z) isan entire function
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66. The extremal of the functional

67.

n/4

Iyl= [ ("2 -y? +x%)%dx,
0

y € C?[0, /4], is of the form (with
C,,C,,C;,C, being constants)

X —-X
A y=Ce"+C,e "+
C;sinx+C, cosx

B. y=C,e*+C,sinx

C. y=C,e™*+C,sinx+ C,cosx

D. y=C,e*+C,sinx + C,c0sx

If G is a finite group and H is a normal

subgroup of G, then the order of G/H
(i.e) o(G/H) is equal to -

A. 0(G)

(G)
C. 0(G)o(H)
D. 0(G)+o(H)

66. we:

n/4

IVl= [ ("2 -y? +x3)%dx,
0

y € C?[0, 7/ 4] =1 =t a e &g 3
&R (&t C,,C,, Cy,C, 3R D)

,_dy ”_dzy
{y “axY _dxz}

X —X
A y=Ce*+C,e" +
C;sinx+C, cosx

B. y=C,e*+C,sinx
C. y=C,e™+C,sinx+ C,c08X

D. y=C,e*+C,sinx + C,cosx

67. ¥fe G sk aiifird v q1 H, G %1 0%

STHTHT STHYE 8, a1 G/H sl i
o(G/H) ST B-

A. 0o(G)
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68. For the function- 68.
e f(z) = 1 o fortu-

f(z):% sin(:j
sin( )

‘ A. f(z) il g § fafe fomg
A. f(z) has finite number of singular B. f(z) % Ny N—
points | faf foe @ )

B. f(z) has uncountably infinite
number of isolated singular point

C. f(2) 10k 31-foges fafem forg @

C. f(z) has one non-isolated singular D. & & I3 Tl
point
D. None of these
69. i 69.
If 0<|Z| <4, then expansion of afs 0<|z]<4 3, 1 _
1 _ 47 -7
is-
47 — 72 BT
A. 0 Zn+1 A i Zn+1
nZ:;) 4n+1 oy 4n+1
B 0 (_1)n Zn+1 B. © (_1)n Zn+l
ZO 4n+1 ZO 4n+1
n= n=
C 0 Zn—l C. i Zn—l
= 4n+1 = 4n+1
D. None of these D. T ¥ &[5 gl
SPACE FOR ROUGH WORK / T% &1d @ forar sirg
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70. Find the constants a and b such that 70. 3T 2 TAT b 3H YR J1d ST foh Head

the function f(z) is analytic, where f(z) forvaifyes =1, <Tei-
f(z) = cosx (coshy+asinhy) + f(z) = cos x (coshy+asin hy) +
Isinx (coshy+bsinhy) isinx (cos hy-+ bsin hy)
A a=lb=1 A a=lb=1
B. a=-1b=1 B. a=-1b=1
C. a=1b=-1 C. a=1lb=-1
D. a=-1b=-1 D. a=-1b=-1
71. The initial value problem 71, gRfeTe O auet
dy .y () — d
&_x+;,x>0,y(0)—0has- %:X+X,X>o;y(o):0—om_
A. aunique solution A o eas
B. Infinitely many solutions B. arawal
C. no solution
. C. HEEATRI &
D. exactly two solutions
D. Futdd: e
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72.

73.

Let y(x) be the solution to the initial
value problem:

g—i =X +y?, subject to y(0) =1.

Using the Runge-Kutta method of
order 2 with the step-size h=0.1, an
approximate value of y(0.2) correct to

two decimal places is-

A. 1.27

B. 0.27

C. 135

D. 0.35

Let A be the connected subset of X, let
D(A) be the set of all limit points of
A. Define B={AU{x},xe D(A)}

and A=AUD(A), then -
A. A isnot connected
B. B is not connected

C. B is connected
D. B is connected only when B = A

72.

73.

o Tk y(x) SRR T g

j—i=x+y2, y(0) =1 FTEA B I 2

o1 &gl fafer & €a /e h =0.1 T Y
ST o &1 I o y(0.2) T AT
o 2-

1.27
0.27
1.35
0.35

oo w>

AT A, X 31 69763 396T=d 8 D(A),
A % aft € feigatt 1 e=e 2
B={AU{x},xeD(A)} 3
A=AUD(A), ds-

>

A oI
B GeeE e 8
BETE §

O 0 w

BEI2SE B = A
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74. 74. .
The value of I%dz,wherec I%dz T A, ST&l C JTHTed a3
s (z°+4) c(z°+4)
is the circle |z—i| =2 traversed anti- T W1 TR O A |2~ = 2 B, B
clockwise, is-
’ A.
. T
2 B. L3
B. L3 16
16 C. 2=
C. 271: D. 0
D. 0
75. Let (g, p) be canonical variables. 75. AmT (g, p) fafea = ) e waiaeort 9T
Consider the following forem ShifvTu-

transformations:

_(n2
) (Q.P)=(p*+q, p) M  (QP)=(p"+4, p)

(1 4p2
(n (Q,P)=[%,qp2j v (Q’P)_[p’qp J
Then- -
A. Only the transformation given in A. e (1) H T e i fafeq @
(1) is Canonical B. adt (11) # feam ma wuiar ffga @

B. Only the transformation given in

(1) is Canonical C. (I)Ud (II) T & T e St

C. All the transformations given in (I) §
and (I1) are Canonical D. ()@ (II) ¥ feu T his «ft woiawor
D. None of the transformations given fafea 7di &

in (1) and (1) are Canonical
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76. Correct matching among the 76. {7 =1 3fura Heiy -

following- T |
Group_1 (I) H! & THT

() Fermat’s theorem

(I1) Fermat’s little theorem (D) vt =1 fetfeet s

(111) Euler’s theorem (II]) AT FT 0T

(IV) Wilson’s theorem WRERLEEIR D]
Group — 11 11

@@ (p-1!'=1(modp), p is prime
() a’™ =1(modp), nisa +ve
integer and p is a prime

(@ (p-1)!=l(modp), p s 2
) a*™ =1(modp), n T

number YTCHe qUTTeh & Td p 3THTS3 @
(c) aP =a(modp), pis prime (¢c) aP=a(modp),p 3T
(d) aP™=1(modp), p is prime @ a"t=1(modp), p I

A. I-c, ll-d, IlI-b, IV-a A. I-c, lI-d, Ill-b, IV-a
B. I-d, lI-b, lll-a, IV-C B. I-d, lI-b, Ill-a, IV-c
C. I-b, ll-a, Ill-c, IV-d C. I-b, ll-a, lll-c, IV-d
D. I-a ll-c, lll-d, IV-b D. I-a, ll-c, llI-d, IV-b
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77.

78.

Consider the functional
1

1= [ (YOO) +(y()° | ax
0

subject to y(0)=1and y(1) =2 Then-
A. There exists an extremal
y € C([0,1])\ C*([0,1])

B. There exists an extremal
y € C([0,1])\ C*([0,1])

C. Every extremal y belonging to
C'([0,1]) but not to C?([0,1])

D. Every extremal y belonging to
both C*([0,1]) and C*([0,1])

The set X={1,2}xZ,, inthe
dictionary ordered set with the
smallest element denoting 1xn by &,
and 2xn by bn , X can be represented
as 8y,8p,.....;01,0,,...... Then the order
topology on X is-

A. Discrete topology

B. Not a discrete topology

C. Indiscrete topology

D. Finite complement topology

77.

78.

RINEED

1
= | (Y00) +(y09)" | dx

0
foe 31t & oFala, y(0) =1, y(1) =2, ®
qi-

A. wH= y e C([0,1])\C([0,1]) =
HAfdea 8

B. wm=w yeC'([0,4)\C?([0,1])
&1 AR §

C. v = y e C([0,1]) @l

y & C([0,1])
D. wr = y e CH([0,1]) T

y € C*([0,1])
ATH SFTIT F AT We3HIY 5HH TwT
§, wgeag X ={12}xZ, &1 &, %1 1xn
F by, = 2xn gr o

o o

. fofoms aaisiT 2

A

B. fafers raictst 7€t &
C. Afafaxs Saars &
D

. T e St &
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79.

80.

If B' is the collection of all half open
intervals of the form

[a,b) ={x:a<x<b} where a<b,

the topology generated by B' is
denoted by 7; . Consider

A=[c,d)={x:c<x<d} where
c<d then-
A. Aisnotopenin 7;

w

A'is not closed in 7;
C. Ais neither open nor closed in 7;

D. A'is both open and closed in 7;

Let Y be the subset [0,1) U{2} of R,
then

A. In the subspace topology on'Y,
{2} is not open

B. In the order topology on Y, {2} is
not open

C. Inthe order topology on Y, {2} is
open

D. In the subspace topology on'Y,
{2} is neither open nor closed

79.

80.

afg B o1d foga sfaurat

[a,b) = {x:a<x<b} TwFefiame
el a<b,wd B ¥ Jretst 7;
diamer A=[c,d)={x:c<x<d} s
c<d,dd-

A A T Hfegaadie

B. A, 7, §Ega &l ¢

C. A, 7; imTd fog@a s M daa &

D. A T, e w &

AT R %1 3veg==a [0,) U {2} 2, 7=

A. Y W 3uHHE Zrarers |, {2} foga
T °

B. Y R shfid Jurrst & {2} foga T

C. Y T shitd reitst , {2} foaa

D. Y W 3YEHfY Saedtst 7, {2} Arar
fga e e waa
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81. Let ¢ be a solution of
xl+(1)2(t)
X) = —dt
66) -[0 1+t
The value of 0(1) is-

Al

B. \/E
C. 1
3

D. _\/g

82. The eigen values of the boundary

value problem,
2

dy
dx?

with

y(0) =0,y(r) = j—i

+Ay=0;A>0, O<Xx<m;

X=T,

are given by-

A x=n’n=123,..

B. y=02, where a,, n=12,3,...
are the roots of oo —tan (o) =0

C. Ax=(nn)® n=123,..

D. y=0?2, where a,, n=12,3,...
are the roots of o +tan(am) =0

81.

82.

o,
X 2
600 = 111);) dt raar &, 0())

T UM -

A 1l
B. \/E
C. 1
3
D. _\/g
TRE T A9 qHET
2
d—32/+xy=0;k>0, O<x<m;
dx
d
y(0) =0, y(r) = d—y
Xx:n,
T AT fOTSR AT BATI-

A x=n’n=123..

B. y=0?, s&f a,,
n=123,..a-tan(omn) aﬂ:lc\?f?fl

C. A=(nn)?n=123,..

D. y:aﬁiﬁa’nl n:1!213!"'
o+ tan (am) % 9 2l
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83. The solution of the Fredholm integral 83. TheacH TuTheT THIEHTIT
equation

1
=x+2| (xt® + x*t) y(t)dt
V() =x+2[ (4 + X2 y(D) Y0 =x-+2[, 0t +X°) (1)

1 8 8-
IS - A )
: X) =30x —-40x
A. y(x)=30x —40x? ye)
B. y(x)=—(30x +40x>
B. y(x)=—(30x+40x?) Y(x) = ~(30x+40x°)
C. y(x)=-60x+50x>
C. y(x) =—60x+50x? ye)
D. y(x)=50x —60x>
D. y(x) =50x—60x> y)
84. 84.
Isti,thenthevalueof aﬁ{Dsi,Fﬁ;sinanﬂ
dx dx~  D?’+D+1
————sinx is - &m-
D"+D+1 A. —sinXx
A. —sInX B. cosx
B. cosx C. —cosx
C. —cosx D. sinx
D. sinx
SPACE FOR ROUGH WORK / T% & o forar srg
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85. The partial differential equation

2 2
(X2 +y? —l)a—§+2 0z
OX ox oy

+

(X2 +y? +1)2y—2§:0

is-

A. parabolic in the region
x2+y?>2

B. hyperbolic in the region
X2 +y? <2

C. elliptic in the region x2 +y? <2

D. hyperbolic in the region
X2 +y?>2

86. Let X and Y be two topological
spaces. Consider the product space

XxY and B={UxV:U is open in X
and V is open in Y}. Let B;,B, €B

then-

A. B,UB,€B

B. B,UB, isnot openin XxY
C. B,UB, isopenin XxY
D. B/B,¢B

85. 37if3TeR 3TaIshet THIRTT

2 2
(X2 +y? —1)8—§+2 0z
OX oxXoy

+

2
(x% +y? +l)%=0

2-

A. & x% +y? > 2 § waahe

B. & x% +y? <2 # wife wafien
C. & x? +y? <2 "l

D. & x2+y? > 2 ¥ a1fq waatfie

86. AT X MY 2T rIdifSTehel GH(Y B

T wEfE Xx Y % foe areer
B={UxV:U, X # foga & st v foraa
2 Y #) #ret BB, € B aw-

A. BUB,<B

B. BiUB,, XxY #ifqgadig

C. BjUB,, XxY #faeas

D. B,NB,¢B
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87.

88.

If the error in computing the integral
3.4

_[ e*dx by the trapezoidal rule is

1.8

less than or equal to 0.5x107°, then
the maximum step-size h is
approximately equal to-

A. 0.005
B. 0.05
C. 0.01
D. 0.02

Identify the wrong statement-

A. Every subgroup of an abelian
group is normal

B. Inagroup two left (right) cosets of

a subgroup are either identical or
disjoint

C. Every group is isomorphic to its
permutation group

D. All the above are correct

87. 3.4

HHTRAT jexdx ! JUISTIEd Fam ¥
1.8

& e WA <0.5x107° &, A1 ©-H1a

h T STTRdH HTH ST B IT-

A. 0.005

B. 0.05

C. 0.01
D. 0.02

88. T HU I TIT hifTL-

A. SATSA THE 1 STEHE TTHH &

B. forelt 5w H, %15 1 o (3feqom)
FEEd AT A FEH BT & AT
fereigeh gt @

C. Wi T 310 shH= €8 ¥
qeAThT BT §

D. Iwied &+l sIsk
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89.

90.

91.

Find the bilinear transformation which
maps the points z; =2, z, =i and

Z, =2 into the points w; =1, w, =i
and w4 =—1respectively.

A. 3z+2i
W = —

1Z+6

B. Z+i
W = -

1Z+6

C. 32+ 2
W = -

iz+6

D. None of these

The eigenvalues of the homogeneous
integral equation

y(X) = A j:(t& — x4t )y(t) dt

are -
A. A=+50

B. A=3+i5/6
C. a=J2+i6\5

D. »=+i5/6

A function which has poles as its only
singularity in the finite part of the
complex plane is said to be-

A. An analytic function

B. An entire function

C. A meromorphic function
D. None of these

89.

90.

91.

forgatt wy =1, w, =i @ wy =—1H
BTN o a1t T tRgeh Sawor 31
Fifsra-
A. 3z+2i
W ==
1Z+6

B. Z+1
w

B iz+6

C. 32+ 2
W = -
i1Zz+6

D. & & IS e
GHETA T GHThel THIhToT
y(X) = A j;(t\/; —xt )y(t) dt
1 SAeTeTfores 719 8-
A A=+50

B. »=3+i5/6
C. a=2+i65
D

- A=+i5/6

T oA foreent @iy gvae o aftfia
W H e 4 A<= 2, g &-

A. AT e
B. T Sk e
C. B had
D. T & %1 Tl
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92.

93.

A function y(x) for which

1
J' (x? —y'?)?dx is stationary, subject
0

to y(0) = y() =0, [y':j—ﬂ s -

A. y=C cos nx, where C is an
arbitrary constant

B. y=C;sinnnx+ C, cosnnx,
where C, and C, are arbitrary
constants and n is an integer

C. y=Csinnnx, where Cisan
arbitrary constant and n is an
integer

D. y=Ccosnnx, where C is an
arbitrary constant and n is an
integer

The transformation

W = -4z transforms the circle |z| =1
47 -2

in the z-plane into ------ in w-plane.

A. astraight line
B. aparabola
C. ahyperbola
D. acircle

" YT W=

. 1
we y(x), foren e [ (x? —y?)? dx
0

Rore 2. Fry Rty 3 et
T Ay
y(0) = y() =0; [y —dx]sﬁm

A. y=C cos X, S8l C Tk I &

B. y=C,;sinnmx+ C, cosnnx, Sl
C, @1 C, JT=iei € Tl n Toh Ik &

C. y=Csinnnx, SEf C T Y= ©
TS n U T &

D. y=C cosnnx, &l C T I=9d §
AT n T I &

5-4z
47 -2

|Z| =1 =l w-plane & ------ T wqiaf
T 2

, Z- G9A o I

A, T @
B. W™
C. AU

D. I9
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94.

95.

Let f:C — C be defined by
=2

z
f(z)=1 z
0 ,ifz=0,
Then
A. C-R equations are satisfied for f at
z=0
B. f'(0) does not exist

,ifz#0

C. f(z) isnotanalyticatz=0
D. All of these

Consider the following system of
equations:
8 -3 2)\(x 20
4 11 -1} x,|=|33
6 3 12)( X3 35
If the initial guess of the solution is
T
(x§°>,x<2°>,xg°>) =(0,0,0)", then an
approximate value of the solution
T
(xil),x(zl),xgl)) after one iteration by

the Gauss-Seidel method is-

A. (15,25,01)

o

25,21,11)"

-
C. (23-12,05)
D. (

0.25,1.2,-0.3)"

94.

95.

FH fF:C—>C,

72

f(2)=17 , A z#0
0 ,3afkz=0,
ECURIER I |

A. z=0W % [T C-R Gl €qe
Bt &

B. f'(0) %1 Afkica T ®

C. f(2),z =0 fovafves 7 2

D. W A+t

gHeRToT R

8 -3 2)(x) (20
4 11 1| x,|=|33
6 3 12)\x;) (35

T oI #hifeig

TS & 1 TRFFwh ST

(x§o) X9, x Q) )T =(0,0,0)" 2, T 7irE-
foreet fafr & v gaftr & e et o

ST T (xf),x(zl),xgl) )T Hu|

A. (15,2501)
B. (252111)"
- (2.3,-1.2,05)"
(

0.25,1.2,-0.3)'
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96.

97.

Let g(X)=ax, aeR. If

g(x) interpolates the function

f(x) =sin(nx) on[-1, 1] at all the
zeros of the polynomial

h(x) = 4x? —3, then the value of o
Is-

A. 0.47

B. 1.2

C. 0.32

D. 0

Which one is true?

A. An integral domain can be
embedded into a field

B. Every Euclidean ring is a principal
ideal ring

C. Every field is an Euclidean ring
D. All of above

96.

97.

oT Tk g(X) = ax, o€ R AfE g(x)
% f(X) =sin(nx), [-1, 1] 37
forg il o SFIIa T & ST SRue
h(x) =4x* —3 FIAE, T o F AN
21T

A. 0.47

B. 1.2

C. 0.32
D. 0

eI HYF I G122
A. T quithrr Sif s foret & i ofa:
ToTfu foram ST ehar

o

B. 9o JATSIT I Teh &

O

oISt I &
C. T & T Jfoeafea aed &
D. 3Wda afl
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9. The value of tan*(L+2i) is- 9B tan L(L+ 2i) B AR

A 1 (1 A.
= tan l(—j+(2k+1)n Lan[L +(2k+D) =
2 2 2 2
i i
+—log5 —
2 g +4IogS
B. 1 4(1 B. 1 4(1
=|tanh™| = |+ (2k+]) = —| tanh (—J+(2k+1)n
2 2 2 2
i i
+—log5 —
2 g +4IogS
C.1[, (1 i C. 1[. . (1 i
=/ tanh™| = |+2kn | +—log5 Zltanh™| = |+2kn | +—log5
2| 2 4 2| 2 4

D. 1]

tan‘1(1j+2kn +Liogs D. 1
2| (2 4

tan~* (lj +2kn [+ log5
2 2 4
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99.

100.

Consider a dynamical system with the
1.0, .
kinetic energy T = E(qf + qg)and the

potential energy V =f(q,-0,),
where (;,4, are generalized
coordinates and f is a given function

of 4, and 0,. If @, =0, -0, and
Q,=0,+0,, then the Lagrange’s
equations for Q; and Q, give (dot

denotes differentiation with respect to
time t)

A8, =-2F(Q), B, =0
¥ 0=-21Q). &, =0

C. .. 1 . 1
Q, :Ef'(Q1)1 Q, = _E

D. . 1 . 1
Q ZEfI(Ql)I Q,= E

If the initial guess of a root of the

equation X2 —4x+1= 0, while
solving by the Newton-Raphson
method, is 1, then the value of the root
after one iteration is-

Al
B. 0.5
C. 15
D. 0

99.

100.

nfaehia e fSaeht fas =it
T:%(qf+q§)wﬁwﬁa&—wﬁ
V=1(q,-0,), = ,,q, =hiEa

frreTien & aem f feam e @ g,
wer 8l afe Qp =0, -0, T
Q=0,+0, & Q wd Q, Ffw
ATt T TR ) (ST |1 t & TTey
Aol AT )

A. Ql = _Zf'(Ql)’ Qz =0

B. . 1 .

Q :—Ef'(QD, Q,=0
C. . 1. . 1

Q :Ef (Qu), Q, :_E
D. . 1., . . 1

Ql IEf (Ql)l QZ :E
FTAXFHEA fIfer & &t L §CHA 0
YRfFeh STIAT 1 B T8, T T o6
TG TR X —4X +1= 0 1 5T BATI-
Al
B. 0.5
C. 15
D. 0
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PART - 11 (B)

Candidates who have opted for o Sufieaml 7 o11ae & aue |iieaeht
Statistics at the time of appllcatlon, T e T oI, 3 59 ST 91 B B 3N
should solve this section and S —_—
candidates who have opted for ST Srelieadd = Sfrere o gwe Tiore 1
Mathematics at the time of oo =T 9T, § 36 AW I T T8 L |
application, should not solve this ° -
section.
Statistics Hifeaeht
61. A random variable X retain value 0,1,  61. THagFa® = X, 0, 1, 2, 3 I W& 2
. . 1 12 48 1 12 48
2, 3 with probabilit : , TRreRaT ShoST:
P y 125 125 125 "125' 125" 125
and 2% then E(X) is- 64 o
125 Tp T EX) 8-
A 12 A 12
5 <
B. 12 B. 12
- i
C. 12 C. 12
c <
D. 12 D. 12
8 8
62. For independent and identical 62. mrer ., e o2 i wferest e
distribution random variables with
: ) %2 IXn o —
mean p and variance ¢ and sample Xn = o HI &G AN qHT
mean Xn = zil(” mean p is- ferafa angfeeeh = 1 ATe7 | @-
A 0
A. 0
B. B. u
C. 2u C. 2u
D. Nu D. Nu
SPACE FOR ROUGH WORK / T% &t & forr sre
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63. Probability density function of a 63. fordlt arEafaes @@ a 3 b, a<b & forw
continuous random variable X, for any ok Edd ATgFeeh =X X o WTTehaT aed

real numberaand b, a<b is-

A PFodx
B. RIOLS
© 1 [PF(dx

> [Hp0dx-1

el 2-

A jabf(x)dx
B. [ #(x)dx
C 1 jabf(x)dx

D. jabf(x)dx—l

64. Forrange X =1, 2, 3, 4 which of the 64. g X =1, 2, 3, 4 % fI¢ 19T ®oid
function represent probability UTRrerdT ferawor st et sear 2-
distribution-

A. X-2
A. X-=2 f(X)=——
f(X)=——
(X) 30 30
X2
X? f(X) =2
f(X)=—
(X) 20 30
C X
C X f(X)=—
f(X)=—
(X) 20 30
X%2-2
X? £(X) =
f(X) = (X) 30
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65. For correlated variates X and Y 65. TEEs YT = X R Y & WiEd oo
having Poisson distribution X + Y is- X + Y % forw
(a) Binomial variate
. . =K
(b) Poisson variate (@) fwse

then which of the following is true? (b) T

A. Only (b) is true et {77 5 & ShIT sher Al 2 T-
B. Only (a) is true A. Fad (b) TI L
C. (), (b) both are true B. ¥ad (a) T &

D. (a)istrue, (b) is false C. (a), (b)) TR

D. (a) @F g, (b) T

66. For P(A) =0 66. P(A)=0 & foa
(@ P(Bj)=0 @ P(Bj)=0
(b) P(A4)=1 0 P(Au)=1
© P(BL)=P®) © P(Bj)=P®)
@ P(%A)-"hnus @ P(%4)="%nue)
Which is the correct statement? 1T HU TET 82

A. (a), (b) is true and (c), (d) is false
B. (a), (b), (c) is true and (d) is false
C. (a), (b) is false and (c), (d) is true
D. (a), (b), (c) is false and (d) is true

. (), (b) TI B 3 (¢), (d) AT &

A

B. (a), (b), (c) T & 3 (d) AT B
C. (a), (b) IEA L 3 (¢), (d) T T
D

. (a), (b), (c) IHT & AT (d) T &
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67. For complementary events A and A° 67. argfeeen wmfs # ek srereit A 3t AC

in a sample space which of the ¥ FTT, T o T 22
statement is true?

A. P(A)+P(A%) =0 A P(A)+P(A%) =0

B. p(A)_P(AS)=0 P(A)-P(A%)=0

B
C. P(A)+P(A%)=1 C. P(A)+P(A%)=1
D

D. p(A)_P(A)=1 . P(A)-P(A%) =1

68. Relation between mean p, variance 68. mex 1, weror o2 S e fiig 3 f:
o and second moment about origin T ), H HEY -
Hy is-
At Aot =ui;
BERSE o) B 2_
) O =Hytu
B- o’ =ph+n C 2_ . 2
c 2 ) "0 =Hp27Hp
© 0T =py ) ,
D. 6% =p)+u5
D. 6% =1 + 115
69. Probability to get two aces in 69. qreTh 52 U I TSEH U al Sk AR
succession (with replacement) from a TH B ot ITReRdr & (0 foreenfia @

deck of 52 cards is- 70

* Aoy A Koo
> Hes % Yoo
“ Jies C Yoo

D. 4
469 D. %69
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70. The unique fixed probability vector (U IRERIEIS

t =(X,y,z) of probability matrix 0 3/4 1/4
0 3/4 1/4 P=[1/2 1/2 0
P=(1/2 1/2 0 is- 0 1 0
' 01 0 T TfEd fharae Tferar afder
A. i E i t:(X,y,Z) %'
13 13 13 A i E i
B.(4 8 1 13'13"13
13 13 13 B i E i
C.(6 2 4 13'13'13
13 13 13 C. E 3 i
D. (1 5 6 13'13'13
13 13 13 D. i E E
131313
71. In perfect correlation lines of 71, qui wewse ¥, FHETHET @ 8-

regression are- A @Faﬁmw

A. Perpendicular to each other

. B. ©uldte
B. Coincide
c. . “ogm T
Make angle — 4
4
D. o
D. Make angle % ST % CEIGIR
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12.

73.

74,

For testing H, : 0 =2 against the 6 =1
on the basis of single observation from
population

f(x,0) =0exp(—6x) 0<x <

size of type | error is-

A.%

B. e

¥

D. g2

For line of regression
13x—-10y+11=0
2x-y-1=0

mean of x and y series is-
A. 3! _5

B. 3,5

C. _3! 5
D. _31 _5

Coefficient of correlation is unaffected
by change of-

A. Origin but not scale
B. Scale but not origin

C. Origin and scale in either or both
the variable

D. Origin and scale in only one of the
variable

12.

73.

74,

gt T, f(X,0) =0exp (—-0x)0 < X < oo
H Thel I o SMEIR W Hy :0=2

0 =1 3 foreeg Wieor & g
2TET 1 77 T ITHR 2-

A.
e

B. e
C. %z

D. g2

D

T Tt
13x-10y+11=0
2x—-y-1=0

o foTw x 3R y Afor o6 e 2-

A. 3,-5

B. 3,5

C. 35

D. -3,-5

A. FeAfsig Tiq Ao el

B. AU Tiq qetfoig T

C. ST 37T Tk =L H Hedfeig A AT
GEl]

D. e Tk =R H Hefeig 371 AT
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75. In random sampling from normal 5. g wfremm N (u,0%) & argfss

population N (u,¢%), maximum

likelihood estimator for p when o2 is

et § o T fersraw gumeAT

e, S 62 Jd &, 8-

known, is-
A. Np
A. nu 5
B. n2y n-p
C. x
C. x o
- D. nX
D. nX
76. For variance of X =9 regression 76. gowor X =9 o forr e W
equations are 8X —10Y +66 =0

8X-10Y +66=0 40X —-18Y =214 2

40X 18y =214 _ Y 1 A e oy §-

Standard deviation of Y, oy is-

A1 A 1

B 9 B. 2

c 3 C. 3

D. 4 D. 4
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77. Angle between two lines of regression

77. 31 USRI {ETST o Si=T Rl hivT 2-

is- A r
A - Y
rl—% tan "2
tan | — 42 1+
1+ gt
n 5
tant| 12 n+n
n+r, c
C. ' rz—y
rz—% tan~! il
tan ! L 1412
1+ gt
I
D. -t
tan~t| L2 1+nr,
1+nr,
78. For 78. 12345
x| 1121314175 317 1211928
y [3]7]12]19]28 3 o e T 2-
Coefficient of correlation is-
A -1
A —
1 B. —0.82
B. 08 C. 0.988
C. 0.988 D. 082
D. 0.82
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79. In pairwise uncorrelated random 79. @HTT TET % WY HYHT ST

variables with the same variance, rgfezs S i X, T X i wegsy
correlation coefficient between X, : '
B T 2-
and X is-
A -
A -1 !
1
B. 1 B

C. /]/JH C. /]/JH
D. Y D. 1

80. For two variable x and y with n =10 80. n =10 T r = .9515 % |1 a1 = x K

and r =.9515 y%f%ﬁ
H,:c#0
rlmc; tatement i t? Hio#0%
which statement is correct’
A. H, isrejected
_ A. H, &R ?
B. H, is accepted
B. E=Ear
C. Itisone tailed test Ho 2
D. None of above C. 2 Th T=a TIer g
D. SWik H § g et
81. Bias of an estimator can be- 81. forelt 3TTohateh okt STFYTT BT HehdT 2-
A. Positive A UATEHE

B. Negative
C. Either positive or negative
D

B

C. I1 T HTcH 3T HUTTcHe
. Always zero
D
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82. Simple consistency of an estimator T

of 7(0) means-

A.

B.

C.

D

P9{|Tn —r(6)|>e} =1

lim p, {|Tn —1(0)| <e} =1

N—o0

lim p{IT, - (6)| <€} =0

N—o0

. All of these

83. The significance of the rank

correlation can be tested by which of

th

A

e following?

y? - test

B. t-test
C. Z-test

D

84. Formula for the confidences interval
for the ratio of variances of two

. F-test

normal population involves.

A.
B.

C
D.

v -distribution
F-distribution

. t-distribution
None of these

82.

83.

84.

T(0) T AT T, WA G &, T 37
-
A. Py{[T, —(8) >¢} =1

B. lim p AT, —1(0)| <&} =1

N—o0

C. lim p{IT -1 (6)|<e}=0

N—o0

D. 39Uh gt

Ife AEEe T ATfRAT sl WIeoT e §
& forereh g0 foram ST Feha 22

A. xz-‘ﬁf?ﬂw

B. t-w{i&

C. Z-glter

D. F-udteror

31 ATETHT EHTE o foIT SeRor 31Ut o
fore forvamesraT Sfarret o 3 H STRNT BT
3

=

F-sied

t-se

. TTH U IS TRl

o 0w »
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85. The maximum likelihood estimates 85. 3Tfyeha dvTiad ATeheleh STHATIAT -

are necessarily- N
A. Unbiased
B. wH
B. Sufficient
C. Most efficient C. wafwHza
D. Unique D. Afgd
86. Most of the non-parametric methods 86. iferentsr eTuTaferen fafer & @ =t &=
utilise measurements on- ST BT 2-
A. Ordinal scale P
B. Interval scale )
i B. 3AdUd &
C. Ratio scale
D. Nominal scale C. STIHId &R
D. TfHd &®
87. An estimator is considered to be best 87. U ITehcieh G| T STIAT & IS SHehT
if its distribution is- ST Bl-
A. Continuous INE o
B. Discrete
B. fafoes
C. Normal
D. Concentrated about the true C. SEm
parameter D. JTeiet o aTEdfereh H T hiesd
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88.

89.

When the rank correlation between
two sets of ranks awarded by two
judges is -1, then it leads to the
conclusion that-

A. There is a complete disassociation
between the ranks of two sets

B. The rank awarded by one judge
are in reverse order of the ranks
awarded by the other judge

C. 33d? =n(n%-1)
D. All of these

An estimator T, based on a sample of

size n is considered to be the best
estimator of O if-

A P{IT,~0]<e}> P{T, -0| <<}
B. p{T,-6]>¢) > P{‘T;—9‘>e}
C. p{T,-0]<e) = P{

forall ©
D. None of these

T:—6‘<e}

89.

. 31 furferehi grT 21 e G % fog whife

TEEe -1 2, A 399 78 freard freperar

fop-

A. RIfE % 3T & 7 ot srereed &

B. T forireh ST SeT fefam I {oh gt
frrotteres g e fohw e ie & oo
ER

C. 33d?=n(n?-1)

D. Wik ot

n ATHTY aTet Sfget @ e T, i 0
T G TH SATehaieh HHT ST &, Jfe-

A P(T, -6/ <e}> P{\Tﬁ—e\@}

B. P{T,—0|><} = P{|T, -0 <]

C P{IT,—0]<<} = P{Ty -0| <<
wft 0 F forw

D. 7 8 i3 Tel
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90. When there are three items ranked by 90. Sfef i LT i &1 FH=Teh! R {h o=

two investigators the only possible ST 2, A e e 1, 3w wHe
values of the rank correlation r, are-

o 2-
A. 11
-1,-=,=1 A. 11
2 2 _17__1_a1
2 2
B. 1 1
-1,--,0,=1 B. 1 1
2 2 _11__101_11
2 2
C.
_%’0,% C. 1 0 1
1,0,1 2 2
D. T4V, D _1,011
91. The general linear programming 91. g iigs NUTHT THET AT &9 | ¢,
problem is in standard form, if- gfe
A. Time i:onstramts are inequalities of A, ST ¢ < o Sy STt
> 1lype
B. The constraints are inequalities of B. STeRIEl > ohR bl rafirehd &
‘>’ type C. fyoia =i 1 fure smfasifra 8
C. The fjecm_on yarlables are un- D. ¥R gga: aHiE §
restricted in sign
D. The constraints are strict equations
92. In a linear programming problem- 92. ferdlt Rger T THET 4-
A. The objective functionary and A. 3T HAT AT TS ek 2T TR

constraints are linear

o . B. hddl 323 Bl (Raeh BT ATfeY
B. Only the objective function to be “

linear C. had g Igeh gHT =T
C. Only the constraints are to be D. T8 T T
linear

D. None of these
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93. A TV repairman finds that the time 93. ue et T it o1 AT R | @

spent on his jobs has an exponential g 30 Tire 3ed & 919 SETaih T s
dlstrlbu_tlon Wlt_h mean 30 r_nlnutgs. If o1 et ST 2 o e freh Ry i
he repairs sets in the order in which ) . .
they come in, and if the arrival of sets ST & S ol 5 O FAT 2 T e
is approximately Poisson with an T STATHA TRTHT GiIS TofaaeT 10 9T 8
average rate of 10 per 8 hours day, the gue faq & gry 2 et &1 ufafes @reft
repairman’s expected idle time each TR T ST T T 29
day is? '
A. 1 Hour AT
B. 2 Hours B. 2%
C. 5Hours C. 590
D. 3 Hours D. 39U
94. The minimum value of 94. Z =3x, +4xX, &
Z=3x% +4X, =AH T [+ ST o S
Subject to constraints: Xy + X, <30
X, +X, <30, ’
17 0<x, <12,
0<x, <12,
X; =X, 20,
Xy =Xy 20, X,>3
X323, 0< X, <20, BT
0<x,<20 is-
A. 21
A. 21
B. 100
B. 100
C. 72
C. 72
D. 102
D. 102
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95. In a linear programming problem the 95. fereft YRger TomfHT Twee # 31d fohe S
variables to be determined should be- STl 9L BT =TfeT-

A. Negative only

A. I FHOTHH
B. Non-negative only
. B. ad UL
C. Positive only
D. Non-positive only C. ot LT
D. had T-gHTHH
96. In a linear programming problem, if Z 96. g ush Rask TufHT Toen 4, Ifg Z
is an objective function, then which IERA B &, Al 1H 7 | I 61 o T
one of the following statement is 39
correct? ’
A. min(z) = max(-2) A. min(z) =max(-z)
B. minz=-maxz B. minz=-maxz

C. min(-z) =-minz C. min(-z) =-minz

D. None of the above D. & & e
97. Solution of a linear programming 97. Ydieh TIUTHT HHET

problem Max Z =X, + X, feT et & sidid
Maximize

X; —2X, <10

2%, <

Subject to Xy —2% <10
X1_2X2 Slo X17X2 20 C_JF[_
X, —2%, <10 A. STAWEAL
X1, Xz 2 0 ls- B. S GETd & Tl &
A. admits an optimal solution C. gHe sTfEeE &

B. admits no feasible solution :
_ D. fsd gaTa g &
C. the problem is unbounded
D

. admits a unique feasible solution
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98.

99.

100.

In an integer programming problem
the Branch and Bound method divides
the feasible solution space into smaller
parts by-

A. Enumerating
B. Bounding
C. Branching
D. Above all

In queuing theory the multiple servers
may be-

A. In series

B. In parallel

C. In the combination of series and
parallel

D. Above all

Generally queuing model may be
completely specified in the symbolic
form

(a/b/c):(d/e)

In this d stands for-

A. Capacity of the system

B. Service discipline

C. Number of servers

D. None of the above all

98.

99.

100.

siter wd arse fafer & forett qurien WRawr
T o €T & HIE 3 I T §
fore gy feremrfora feram St &-

A. TOMET

B. S=¥EM

C. sif<ir

D. Wik ot

tdfer fareaia & g wel &1 whd -

A. o H

B. gHidLH

C. 2vff U 9Hiax & SIS H
D. 3urs @yt

= Utk faeeia fest skt gdishrenss &9
e}

@/b/c):(d/e)
o &9 H quiq:; e fora ST w81 39 d
1 37 2-

A. frerm i gman
B. ©&T ST
C. wateh g@
D. 7 & 1S el
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20 | SET A

IR 3iTeha R T 0T 2de arfereRaw 3ieh : 200
Time for making answers : 2 Hours Maximum Marks : 200
e :

1. 38wy Rkt # 100 TS wor fw e | v v % e ay oiew
it 7 ot ooy sifamd 71

T2t o I, &1 T OMR ST (eTwsiie) W sifea fhifvm

HUTTCHR oA Teh A1 (oRaT TSR |

ToREft off T8 o HeTEHeIeT AT AN e U WIATSE i T SERT S £ |
OMR 31T (ITTATINE) ThT TTNT hld THT THT 1S STATTLTAT T i/l
R a8 e I a7 3EH |ig a1 ferae anfe ug 9w Rraes wereawy @
TS A |

ok W

Note :

1. There are 100 objective type questions in this booklet.
All questions are compulsory and carry two marks each.

2. Indicate your answers on the OMR Answer-Sheet provided.

No. negative marking will be done.

4. Use of any type of calculator or log table and mobile phone is
prohibited.

5. 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.

w
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