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L1 Let:A—B and X A Y = A then which of
) )= ey

) (XYY =H(X) ol

E;) FIXOY) =1 (X)f 'y
D) (XA Y) = F X))

the following is wrong 7

. Which of the following statements is wrong ?

A) Countable union of countable sets is countable

B) Ihe set of all rational numbers is countable
. () The set of all rational numbers in the interval (0, 1] is countable
. b)) The set QxQ is not countable

‘4. |he statement “If A is any nonempty subset of set of real numbers thal is
bounded above, then A has a least upper bound” is well known as
A) greatest lower hound axiom |
B) least upper haund axiom
~ C) continuum axiom
D) none of the above

'6_4_. The Cantor set K is
~A) countably finite B) countably infinite
C) not countable D) none of the above

w| =
-
T

N | —

5. The l.u.b of the set {1.

\

1 8) 0
. C) does not exist D) none of the above

¢ A) bounded above =
. B) bounded below

k-
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7. Let Abe abounded set, thep i lich of the f

A) hoth Lu.b ang g.lb ba

Ollowing 1 Always lrue
longs 1o A

B) neither g.l.b nor U.0 belongs (g A /

)
C) either L.u.b or g.lp belongs to o
D) exactly one of (a), (B) and (C) |

1olds
8. Lets = (=1)" (nel) then lim Sup, .S =
A) D B) 1
C) 1 D) does nol exist

9. 1{8,);., is a sequence of real numbers that is no! houndled above, then lin
SUP oy SpF

A) 0 , B) 1 1
C) infinity D) minus infinity

10. The limit inferior of the sequence 1,2,3,1,2,3, ... 18
A) 1 B) 2 C) 3 D) O

11. Which of the following is true ?
A) {(_1)”};;‘ is (C, 1) summable and{n};, is not (C, 1) summable

B s (C, 1) not summable but {n} (C,1) summable

)
C) neither {(-1)");, is (C, 1) summable nor nj (C, 1) summable |
)

Hl

D) both {(-1)"}, and {n);., are (G, 1) summable

12. Let {a ), beanon decreasing sequence of positive terms fhen which of the
' nin:=1

following is not true 7

2*— ,n CONVerges lmphm 23,. converges

n=1
n=0

B) 202“82n diverges implies ;an diverges
M=

3 ' a,diverges
}_:2"82n diverges need not mply% diverg

mplies lim,_,..na, =0
D) X3 converges imp et

n=0
577
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B :enes 1- 14 = e fogmes o
B e 2 233"
A) convergent
¢) oscillatory
4 Let 1) = x (0sx<1). Let 0=

Ulf. o] =
Ll

€) 0

sSinx

' 15. The function f(x)= sl 0) and f(0) = 11is

o]
|74

B) divergent
D) none of (A), (B) ar (C)

B)

D)

A) Not Riemann integrable in [0, 1]

B) Riemann integrable in [0, 1]

B

|
|
E

f(x) = 1 when x is rational and

r f(x) = 0 when x is irrational

P A B) 0

jsmx ‘
— is
X.?

§17 The improper integral
0

| A) convergent
| B) divergent

D) none of (A), (B) or (C)

)

g P

E C) Not Riemann integrable in [1, 2]
)

16, Let f(x) be defined in [0, 1] as follows

Then the upper integral of f over [0, 1]is

C)

C) neither convergent not divergent

Ly

BN

oo W

1
2

D) Not Riemann integrable in any interval [a,b]

1

2

Wl —

3
21} be a division of [0, 1] then
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. which one of the following statements i not trie:
A) Every convergent sequence s Cauchy
B) Every Cauchy sequence is convergent
C) A convergent sequence has a unique limit
)

lf a Ca :
D uchy Sequence has a convergen! subsequence, then he w
sequence Is convergent

19. In R'the sequence ll

Y —
—

A) convergent but'not Cauchy

B) not convergent but Cauchy

C) convergenl Cauchy sequence
D) neither convergent nor Cauchy

20. Which one of the following statements is not true
A) Every Cauchy sequence is bounded
B) Every bounded sequence is Cauchy
C) Every monotone non decreasing sequence which is bounded alw
convergent
J* D) The discrete metric space R, is complete

91 Which one of the following statements is not true ?

A) The metric space F is complete
B) A metric space is compact if it is totally bounded and complete

)
C) A metric space is compact iff it has Heine-Borel properly
D) A finite metric space need not be compact

22. The closure of (0, 1) ¢ R'is
A) (0, 1] B) [0, 1) C) (0, 1) D) (0, 1]

23 Letf: M, —> M, bea continuous function, then which of the following is false
A)
B) t'(A) is open whenever Ac M, is open
o

M) (A) is connected whenever A © M, is connected

f(A) is open whenever A M, is open
(1(A) is closed whenever A< M, is closed

54
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© Which one of the following is false ?

A) closed subset of compact space is ¢ ompaci

g) compact subset of a metric space is closed

¢) continuous image of compact metric space is compact
)t

'.
. L,

the metric space R' is compact

=)

which one of the following is false 7
A) A continuous function on a closed bounded interval in R' is bounded
B) The set (0.1« R' is compact

C) The metric space R’ is complete

D) A continuous function on a compact metric space is always uniformly
continuous

2.

26. The function f(x) - x°, x< R' IS
A) uniformly continuous on R’
B) continuous but not uniformly continuous on R'

)
C) not continuous on R’
)

D) uniformly continuous but not continuous on R’
27 et M be a metric space wilh the property “M has no non-empty proper subise!
which is both open and closed”. then Mis

A) compact B) dense
C) connected D) not connected

»«."8 The function f(z) = |z|"is
A) analytic at origin
B) differentiable at origin
C) not differentiable at origin
)

D

\,eg Let {(2) = u + iv be a complex valiued function of complex variable £ = X+ y, the

du Jv oV Ju
S T . gy arc called

Ix  dy ox dy

not continuous at origin

equation

A) Laplace equations
B) Gauss' equations
C) Cauchy Ricmann cquations
D) None of the above

Go
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30. Fora compiex variable 2, Taylor expansion for e is

1ol
Z Z 3. .5
C) =+—+... oy 2.% 72
1 2 ) PRl
BT, Theset{z |z~ 1| + |z - 5| = 10} represents
A) acircle B) ellipse
C) hyperbola D) parabola
\E{ The equation of a circle wilh center al a and radius ris
A) z = a+ B |z-1=la] C)lz—al=r D) (2 - &) =1
v6§ The equation |z - 1| = |z — 3| represents \ \
) A) the line x —y =2 B) the circle x* +y” = 4 |
C) the line x =2 D) the liney = 2
/3{ The points represented by z,, Z,, Z,, Z, lie on a circle if and only if their ¢
ratio is
A) purely imaginary B) real
C) zero D) 1
Z <2, | :
\/35/ Letarg [-— 2l =4, thenzliesona
Z-2,
A) circle B) ellipse
C) hyperbola D) parabola

1
36. The Taylor expansion of ,_,(| z|<1)

C)1+z+2+

37 Let w=(cos@+isind) then o°=
B) cos g +1sin 6

D) cos® g — I sin® @

A) cos® p + i sin® A
C) cos 5¢ +1sin 56
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1 == n -
38, Let Xt -‘\-"' - 2 ' then X + ;-\,‘h r i
A) 2 8)
c) 2 ) 21
/39'/The value of the integral J = i
[zl =
- on B) ni
C)0 D) 1
| ; i zQz
407 The value of the integral e
o li=1 (z-1)
A) 2n B) 2ni C) 0 D) 1

V/I/f The function f(z) = Z is
A) analytic everywhere
C) nowhere differentiable

;\AZ,/Let z,,z,be complex numbers then arg

. A arg(z,) arg(z,)
C) arg(z,) - arg(z,)
l 43. A nonempty subset H of a group (G,
' implies
A) a+beH
C) a-b'eH

\44 Intersection of two subgroups of a gr
A) is a subgroup
C) is always empty

4. LetHbea subgroup of G.
E - if '
A) a divides b

C) a-beH

For a,be G, we say thal

B) differentiable everywhere
D) nowhere continuous

(B e
B) arg(z,) + arg(z.,)
D) arg(z,) /arg(z,)

) is a subgroup of G f andonlyif a,b H

B) (a-b)'cH
D) a-beH
oup

B) need not be a subgroup
D) contains only one element

3 is congruentto b mod H
B) b divides a

D) a.b'eH

YR
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46. LetHbe a subgioup of a finite
A) O(G) divides O(H)
C) O(H) = O(G)

group G. Then,
B) O(H) divides O(G)
D) O(H)? divides O(G)

47. Let G be afinite gro
" group and H be a subgroup of G. Then index of Hin Gis eq!

A) number ol elements in H

o)

) number of distinct right (left) casets of H
C) number of distinct right (left) cosets of G
)

D) number of elementsin G H

48. Let H and K be the twq subgroups of a group G. Then HK 1s a subgroup of ¢

and only if
A) HK = H - B) KH = K
C) HK < KH D) HK = KH
49. An infinite cyclic group has
A) only one generator B) two generators
C) three generators D) infinite generator

50. ft-G > @G’ 1sa homomorphism then ker f is

A) not & subgroup B) abelian subgroup

|l '
| C) normal subgroup D) ecyclic subgroup -
L 51. A homomorphism {:G — G’ is one-one if and only if
i : A) ker tis nontrnvial B) kerf = ¢
C) ker f = {e} D) kerf=G
| 12345 6)
P e Acycle of apermutation F=| 4 5 3 5 1 6/
|
E A) (236) B) (145) C) (123) D) (154)
53. Anng R with unity is called a division ring if
A) R is a group w.r.t. multiplication
addition

B) R is a group w.r.t.
C) Non zero elements of R is a group w.r.t. multiplication

D) Non zero elements of R is a group w.rl addition

63
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The set of allevenintegers under addition ang multiplication

p) with unity B B) without unity
¢) with zero divisors D) with multiplicative inver.:.

forme aning

5. AiNg R is called simple if
A) R has nontrivial ideals,
B) R has only trivial ideals
c) R has only one nontrivial ideals
D) None of these

5. Let R be a commutative ring with unity. Anideal M of R is called maximal ideal
of R if and only if

) R/r/\’/t is a field
B) F}/r\/A is a division ring
C) % contains divisors of zero

D) F%\/t is a proper ideal

57. Anideal P of R is called a prime ideal of a-be P implies

A) acP and peP B) acP Or beP
C) agpP and peP D) a and b are prime

5%. Fourier transform of a function f(x), F{f(x)} =

. __1_ we'pr x)dx
A Jorx Je f(x)dx B) %n J .
1 & . J2 \pr
— e "P*f(x)dx T i
C) 2n ;[ ) I

5%, The infinite Fourier sine transtorm of f(x), 0 < x < & is defined by F {{(x)} -

= 2 .
A) J2r jf(x)sin px dx B) \/; Jf(x)sm px dx
0 ' "0
C s Tf(x)sin px dx D) \[i J )sin px dx
) Jan | 2y
64
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eNT — 202
’_,_/"_—-——“—‘—‘—‘--. Cderemrim s la-
Rl f(p)isa Fourier cosin _
e u AL e transform ' o :
an) s m of t(x) then Fouricr cusine transforn 0f
A —f(a ~
7P
By atl \ 1~(p
) r(a) D)Aaf“L;)
AR (p) is a complex Eourier transform of f(x) then complex Fouriel lransform o
f(x —a)is
A) e (p) B) & f(p-2a)
C) e ™ T(p) D) e f(p-al

52 If Ts(p) is Fourier sine transform of f(x) then Fourier siné iransform of f(x) oS ax
1S
1+ - TR o
A) E[fs(lﬂ +a)- f(p- a)] B) E[Ts(p +a)+ P a)]
C) 2‘?5@ va)t Lip :—1)l D) Non€ of these

\/6{ If T(p) is a complex Fourier transform of f(x)
f(x) is
A) ipf(p) B) pf(ip)
0) -ip ()

C) -pf(-ip)
nctions over (= w0) then convolution ol | and (2

then complex Fourier transform )

vﬁz{ 1f Fand G aré intcgrable fu
H(x) = F+G(x) -

]F(u) G(u) du

—_

A)

=]

c) |

—o0

F(x—u) G(x—u) du D)
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The kernel of the Hanke| lrans

lorm H {t
A) x J (px) 1100} is

B) J (px)

fn

1
C) < hiPx) D) xf(x)

f f
@B/If J. (N1 dalPr) dr is the Hankel transtorm of the function f(r) then by

inversion formula, f(r) =

A) 10 p J(pr) op 8) [T(P)r J,(pr) dp
0 0

c) [T(p)prJ (pr)dp D) TT(D)Jn(pr)dp
0 0

ax

ﬂ{ The Hankel transform of (—3'-1(»-—— taking xJ,(px) as the kernel, is
A) (a®+p?) /2 B) (a®-p?) /2

C) (a2 —p2) D) (a2 +p?)2

. e’ . .
/6€ The Hankel transform of o taking x J (px) as the Kernel is

2 { +n° % =
o 104 ;} -1 g (1082220
s |- p2y /e 1
Q) [(1-p%) 72 +1] D) (€ DF)) ]

P
A) (a%+ xz)% B) (a*x)
C) (az_xz)"% D) (a®+x ))/
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/ p is @ root of the equation J_(pa) = 0 then H {d'-j
n d

a) == H, {0} - (0 + DK, {00
B) =ln= DR, {0+ (e OH, R{IP3N
C) 5 kn ), (i )= (1) 00

2
D) %’-kn—nH,ﬂwywm ) H, 1100

mation and dimU —dim V.l Tison to then

B) R(T) =
D) N(T) not equa\ to {0)

71 Let T UV be linear transfor

A) R(M =U
C) dim R(T) < dim v
5V, is such that T(1,0) =(1,2.3). T(0, 1) = (2.3, and 8.V, 2 Va

1) =(2.
2)and (0,0, 1) (1 1,0)

72. TV,
| issuchthat8(1.0.0| (1,0, 1), S(0, 1,0)=(0,1
then (ST) (0, 1)is
A) (2,-1.95) B) (-2, 1, 9) ) (2, -1, -5) D) (-1, 2 8)

V — W Detwo linear transformations then ST is one-one

©73. LetT:U=-—-V and S
if
A) S is one-onc B) T is one-oné
C) STis onto D) ST = (0}

74. Alinearmap T is idempotent if and only if
B) T2 =1

A) T =
C)T?:T D) T=T"

75 HT:U -V 1S linear transformation then Rank T + Nullity T =
B) dim V

A) dim U
C) infinity D) dim U rdimV

76. The set {(1, 2), (2. 4) bis
A) Linearly independent B) Linearly dependent
C) Basis of R D) None of these

G7
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. >

_/? ';cfu, V>| _S‘

A) Julv] B) lulv|

C) Jul+]v] D) None of these
' 2 3.
78. gguwH +|u v|™ is equal to
2
AL Juf v ) Jul v’

n
“

&) alluff +]v

i

- 79. Anorthogonal set of 1111-2ero vectors in an inner product space V is

D) 2|uff v

, A) Linearly dependent B) Orthogonal

i
gl
i

C) Linearly independent D) Zero space

| 80. The set{(1, 1), (2, 3) }is
| A) Linearly dependent B) Basis

C) Linearly independent D) None of these

- 81. The least number of negative roots of the equation x° + 2x"  3x° -8 =0s
R B) 3
C) 4 D) 5

[+
34

82. The equation of sphere centered af C(2. 3, —4) and radius 4 is
A X +y2+ 77 - dx -6y +82-13=0
B

)

)x?+y2+22-4x+6yﬁ 8z 113=0
C) x2+y2+22—4x----6y+82+13:0

)

D) x¢+y2+ 28— 4x -6y -8z-13=0

83 If one of the roots of an aquation is o+ B, then its one of the other roots 1+

A) —u+if
C) a-ip

B) —-a—ifl
D) B-iu

6
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l
he second degree equalic
; VBA-/T b gree equalion of sphere with center {1 v, -w) and indius

A) XT 4y 2 2ux +Pvy 2wz +d =0
B) x¥+y" + 27 + 2uX + 2vy + 2wz - d = 0
C) ¥+ y*+ 2" = 2ux—-2vy-2wz +d=0
D) X2+ y*+ 2 - 2ux—2vy - 2wz - d =0

g5. Anequation of the lowest degree with rational coefficients having \/r) 9 \6 as
one of its roots, is

A x4+ 10¢¢ -1 =0 B) x' = 10x? + 1 =0
C) x'-10x*-1=20 D) x* + 10x*+ 10
86. The expansion of ccs x IS
2 3 4 3 =)

A) 1+x+§—-+§—-+ X B) xff— +—)L....

| o3 4l 3 5l
G - )ijr 2<_4. - X_G 4 D f .

) S T P ) none of these

th constanl coefficients If the

87. Letf(D)y =0 be the linear differential equation wi
and 3 then its complete

auxiliary equation of this equation has the roots 2
solution is given by

A) y = Ae*+ Be*
C) y =Ae™> + Be”*
where A and B are constant.

B) y = Ae™ + Be "
D) y = Ae®+Be™

88. 1 —x +x* = x3 .. (x#1) is the expansion of

1 1
—- o C) e D) log :
A Ty B) -7, ) e ) log x

rential equation with conslaril coefficients. If the

g89. Letf(D)y =0 be theiinear difte
on has the roots +j thenils complete solutionis

auxiliary equation of this equati
given by
A) y = e* (A COSX + 3 sin X)
C) y =Acos (x) + B sin (x)

where A and B are constant

B) y = e*(Acos(x) + B sin (x))
D) y:ACOSiX+Bsm X

69
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,s,lllmlm S

—_— ENT - 202

——

[ 4 ) e
4 = o n . .
s Jand(& GJIb given by

0. The distance between two points

0) 5 D) 245

g1. The function f(x, y) with A = f.(a b)), B
extreme value al (a, b) if

A) AC-B >0

= fxy(al b) and C = fw(a, b) has an

| B) AC-B*<0
C) AB-C" >0 D) AB-C* <0
| y'
92. The Geometric series
n (:‘\‘ =
A) is convergent B) diverges to ..
C) diverges to —ea D) oscillates

. o
93. The value of the lim x sin - is equal to
X- vow X

A) — B) 0
C) 1 D) none of these

. 94, The value of [3(1,2) -

A 1 B 1
C) 2 D) 3
95. Which one of the following is not an indeterminate form 7
: A) 00 -+ 00 . B) o — 00
C) oo/oo D) 19
: _ . . d?y dy . .
86. One of the solutions of the differential equation R + Pa; +Qy =R ise il
AJ1-P-Q=0
B)1+P-Q=0
C)1+P+Q=0
D)1-P+Q=0
70
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, 97/ The Laplace Transform of *"' i
AY ‘ \ - 18

41
: tan {; } then Laplace transtorm o

D I}

\

B) tan ‘L.Sl ]
’ a

C) tan '(as)

D) tan"(-l. J
_ as

98 Solution of the differential equation yz log zdx - zxlog zdy | xydz = 015

fa°

3

A) tan }}
SI

A) exlogz = Cy
By x+y+2z=¢C
C) xlog z = ¢y

D) None of these

99. The solution of partial differential equation (D?-7DD' +12D7)z=0 8
A) z=0,(y —3%)1 b,y - 4x)
B) z = o,y +3x) + oy —4x)
C) z =0,y —3%)+0,(y +4X)

D) z=d,(y+3x)+d,(y+ 4x)

. 1.
100. The infinite series E?/-q is

A) convergent B) divergent

C) oscillates D) none of these

/1
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