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TTfum

1. Rh^rll I C R ̂  hR^iRhI 4jcH f % 5.

a gI "^Tclcr % fclM. sftr

M'Mi'-a ylci«^^ "I "fe I ̂  "Sr^ 3H^stiH <a^>,
^ a^ limf(a„)%f^ 3^|0

n-»oO •■ I'hFiTri^

t = ®-H
(A) f'(a)
(B) f'(a)
(C) f(a)
(D) f"(a)

2. ^ ̂  1TH f(x), [a, b]
WcT "I, ^ 3ftT PlH«b ^

(A) [a, b] ^ ̂ ̂  ^
(B) [a, b] ̂  ̂  ̂ ̂  ̂  ̂
(C) [a, b] ̂  'm.
(D) [a, b] ̂  ^ ̂

3. 1THT (m, d) ^ "I sftr ^
f; m —> m "^3;^ F^vcR "I, cM f «acii "t
(A) 3Tf|rfk Rl?t]d %
(B) ^ Plf?^d %
(C) ^
(D)

4. ^ BirferT (M, dJ 3fti: (N, dj ̂
^ t ̂  3fk

3H|-c.a»n;ct, f : M —>■ N "I "fe
(A)
(B) f-Rcm t 3ftT t
(C)
(D) f3ft?: wcTt

8.

RHT (M, d) t 1 ^
f: M -> RTT^^RcRT ^

(A) f OTft RH ^ 3nRT
^RcH t

(B) f RR ̂  yim ^cii ̂
(C) f 3nft Srftjwi 3ft^ "iiHdM ^ RH

TTTRT "t
(D) ^rf^T^^dTTRFr^TM^Rcnt aftr

^ ̂  WT "I

1 cmr 1000 % ^iyrfeS ^
^ 2, 3, 5 ^ 7 ̂  ^ t
(A) 772

(B) 228

(C) 224

(D) 214

25 % "fej^Tfer 414M f[44^ %

(A) 12
(B) 13

(C) 11

(D) 17

p + q + r ^1531! ^ ̂  p
q  'ftlft ^ "i, ift ^
^liwl
(A) (p+l) (q+l) (r+l)-l

(B) (p + 1) (q + 1)2'-

(C) (p + 1) (q + 1)2'--1

(D) (p+ 1) (q+ 1) (r+ 1)
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1.

2.

4.

PAPER - II

MATHEMATICS

The necessary and sufficient
conditions for a function f defined

on interval I c R to be continuous

at a €l is that for each sequence
<a^> in I which converges to a, we
have linif(a„) =

n->oo

(A) f'(a)

(B) f{a.)
(C) f(a)

(D) f"(a)

If a real valued function f(x) is
continuous in [a, b], then it attains
its supremum and infimum
(A) Atleast once in [a, b]
(B) Atleast twice in [a, b]
(C) Atmost once in [a, b]
(D) Atmost twice in [a, b]

Let (m, d) be a complete metric
space and let f: m —m be a
contraction, then f has

(A) a unique fixed point
(B) two fixed point
(C) no fixed point

(D) many fixed points

Two metric spaces (M, dj and
(N, dg) are said to be homeomorphic
if there is a one-to-one and onto

map f: M —> N such that
(A) Both f and f are continuous
(B) f is continuous and f is

uniformly continuous

(C) f is uniformly continuous and
f"^ is continuous

(D) Both f and f~^ are uniformly
continuous

m

8.

Let (M, d) be a compact metric
space. If f : M R is continuous
and bounded, then

(A) f attains only its maximum value

(B) f attains only its minimum value

(C) f attains its both maximum
and minimum values

(D) f attains neither maximum
values nor its minimum values

The number of integers between
1 and 1000 which are not divisible

by 2, 3, 5 or 7 is

(A) 772

(B) 228

(C) 224

(D) 214

247
ISThe remainder when 3

divisible by 25, is

(A) 12

(B) 13

(C) 11

(D) 17

If from p + q + r things, p be alike,
q be alike and the rest be different,
then total number of combinations

are

(A) (p+l)(q+l)(r+l)-l

(B) (p+l)(q+l)2^

(C) (p + 1) (q + 1)2'-1

(D) (p + l)(q + l)(r + 1)
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9. ̂  G%^^: 6^ 8

^ ̂ t, eft HK ̂  ̂  16

(A) (HnK) ̂  ̂  = 3

(B) (HnK) ̂  ̂  = 5

(C) (HuK) ̂  ̂  = 3

(D) (HwK)^^ = 7

10. HHT Z G % ^ PH?(ftd WT t I

^ G/Z^^ t, ̂

(A) G ̂  t

(B)

(C) G 3TT^ ̂  t

(D) G shHftlftft'M t

11.

(x - q) = (y - p)^ ̂  ̂ t
_» ^2 • dz^
^.p = — ̂q = —y  dx dy)

(A) z = xy - a X - ay + c

(B) z = xy + a^x - ay + c

(C) z = xy - a^x + ay + c

(D) z = xy + a^x + ay + c

12. ^ TPftq ̂  3TTf^

px + qy = pq%l^'ftp^q

a  3Tqi ̂ )

(A) p^ = aq
(B) p = aq

(C) p = aq^

(D) p = aq^

13.

16.

3TTf^ ^ftlch<u|

ax^ dy^

(A)
X

12

(B)

(C)

(D)

x'^

X

12

12

14. 3Tif^ 31^^ 4h4]c+><u|

6 z 5 z
+ = 0

dx^ dy^

(A) cjltl^tftq
(B)

(C) 37fftTOeri^
(D)

15. arrte

_ 4

5x^ 5z^

(A)

(B) cIPT yftlch<u|
(C) dMW

(D) few

[x],

TJfjfe ̂  t I WR f(x) = [x]
t I

Q, R, I, N ^

^TRTf^ ̂R^aft ̂  ̂5^^,

wrraft ̂  t i
(A) xeQ
(B) X e R
(C) X G I
(D) X e N
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9.

10.

If H and K are two subgroups
of a group G of order 6 and 8
respectively, then order of HK is
16 if

(A) order of (HoK) = 3

(B) order of (HnK) = 5

(C) order of (HuK) = 3

(D) order of (HuK) = 7

Let Z denotes the centre of a group
G. If G/Z is cyclic, then

(A) G is non abelian group

(B) G may or may not be abelian
group

(C) G is abelian group

(D) G is not commutative group

11. The complete integral of partial
differential equation

{x-q) = (y-p)^ is
,  5z j 5z

where, p = — and q = —

(A) z = xy - a^x - ay + c
(B) z = xy + a^x - ay + c
(C) z = 3^ - a^x + ay + c
(D) z = xy + a^x + ay + c

12. The relation between p and q in
the solution of partial differential
equation px + qy = pq using
Charpit's method is

(where a is a constant)

13.

m

(A)

ot

II

J (B) p = aq

(C) P = aq^
(D) P = aq^

14.

The particular integral of
partial differential equation

d^z 2

dx^

(A)

(B)

(C)

(D)

-a-^ = x- IS

12

6

x^
12

12

The partial differential equation

9^z d^z _ .

(A) elliptic
(B) parabolic
(C) h3rperbolic

(D) none of the above

15. The partial differential equation

5^u 5^u d^u _ .

dx dy oz

(A) Heat equation
(B) Wave equation
(C) Laplace equation
(D) Diffusion equation

16. The notation [x] represents the
greatest integer less than or
equal to x. The function f(x) = [x]
is discontinuous at the points.
Q, R, 1 and N respectively denote
set of rational numbers, set of real
numbers, set of integers and set
of natural numbers.

(A) xeQ
(B) X e R
(C) X € 1
(D) X G N
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17. f, 3RnM [a, b]

t mi f'{a) sftr f'(b)
f^Rfkr % t, cit ̂  ̂ ̂

c G (a, b) ̂  3Tf^Tr^ ̂  "fe

(A) r(c) = 1

(B) f'(c) ̂  37feTc^

(C) f'(c) = 0

(D) r(c)^0

3icTWT [a, b] ̂  Wnte t, m
I ̂  3fU ^ 6 > 0

■q^l^^TRR P, [a, b]^^ w|i%
(A) U(P, f) - L(P,f) > G

(B) U(P, f) - L(P,f) < G

(C) L(P, f) - U(P,f) < G

(D) L(P, f) - U(P,f) = 0

19. iTRT OTW [a, b] ̂
KB t, cit f, [a, b]

b

^^tKB jf(x)dx =
a

(A) jf(x)dx

(B) |f(x)dx
b

b

(C) Jf(x)dx
a

b

(D) Jf(x)dx

20.

21.

22.

23.

KRTf, [a, b]^KM|K^KRTkG [m, M]
^ m = f cf^TT M = f ^ T3^
C€ [a, b] 3Tf^TrK W t ̂
(A) f'(c)=k
(B) nc)^k
(C) f(c) = k
(D) f(c)^k

fW^ G ̂  G' 3T?5I5T^
KKBTTtar t, K t, ̂  G't
(A) G% ^e^lcbld
(B)

(C) G/^ %
(D) Hff t

k  t, ̂  ^
KW p % G % p-feeft (Sylow)

(A) kp
(B) kp + 1
(C) kp-1
(D) 1-kp

N(a) ^rftftcT K'Jg G ^ 3T^ a KJT
KKTKRT^ t KKT ^ ^
3TK^ a % ^3iKC "fc^ KKT t; G KH
Ki (Class) KiftoJT t

(A) 0(G) = 2^-^i^I  ; ^ I .^o(N(a))
(B) 0(G) = 2:0(N(a))

(C) 0(G) = X 0(N(a))
0(G)

(D) 0(G) = 0(N(a))
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17. If f is finitely differentiable in closed
interval [a, b] and f (a) and f'(b) are
of opposite sign then there exist
atleast one point c € (a, b) such that

18.

(A) f'(c) - 1

(B) f'(c) does not exist

(C) f'{c) = 0

(D) f'(c)^0

Let f be a real valued bounded

function defined on the interval

[a, b], then f is R-iritegrable if for
each 6 > 0, there exists a-partition
P of [a, b], such that

(A) U(P, f) - L(P,f) > G

(B) U(P, f) - L(P,f) < G

(C) L(P, f) - U(P,f) < G

(D) L(P, f) - U(P,f) = 0

19. Let f be a bounded real valued
function defined on the bounded

interval [a, b] then f is Riemann
b

integrable on [a, b] if Jf(x)dx =
a

(A) Jf(x)dx'

(B) Jf(x)dx
b

b

(C) |f(x)dx
a

b

(D) |f(x)dx

20.

21.

22.

Let f be continuous on [a, b] and
let k G [m, M] where m = inf f and
M = sup f then there exist c g [a, b]
such that

(A)

(B)

(C)

(D)

f'(c) = k

f'(c) 54 k

f (c) = k

f (c) k

23.

If f be a homomorphism of a group
G onto a group G' with Kernel K,
then G' is

(A) isomorphic to G

(B) isomorphic to

(C) isomorphic to

(D) not isomorphic to

If k is an integer, the number of
p-Sylow subgroups in a group G,
for a given prime p, is of the form

(A) kp

(B) kp + 1

(C) kp-1

(D) 1-kp

If N(a) be the normalizer of an
element a in the finite group G and
the sum runs over one element a

in each conjugate class; the class
equation of group G is

(B) 0(G) = XO(N(a))

(C) 0(G) = X
0(N(a))

0(G)

(b) 0(G) = 0(N(a))

2124-A [ p:t.o.



24. ̂  p 13^ t ̂  p, o(G) ̂
t, cfr

(A) G ̂ p^ ̂  ̂ t

(B) G ̂ p ^ 3T^^ ̂  "I

(C) G ̂ p ^ IT^ 33^^ t

(D) 3qTtoir^^^

25. RnRifed ̂  ̂ ̂-"^n ^ t ?

(A)

"t

'i^ %

(C)

sl^H "t

(D) ^

26. B(X, Y)

X^ Y ̂  ̂  ̂ iTR^ ̂ITTf^ t

"PR" ̂  nR^ifici "I

IITII = sup ||Tx|| ^
xeX |x||
X 0

(A) B(X, Y) -liHI^^II

(B) B(X, Y) ^ ̂ X
t

(C) B(X, Y) ^ Y^^

t

(D) B(X, Y)RT^^{TTfe^^ Y^^

EsE

27.

(A) ||x+y||^+||x-y||^ =
2||x|r-||yf

(B) ||x+y||^-||x-y||^ =

l|x|l' + ||yf

(C) ||x + yf+||x-y||^ =
l|x|r-2||yf

(D) ||x + y|l^+||x-yf =
2(||x|r + ||yf)

28. ^ 3W(iRI ̂  ^ {ej
H Tf t ̂

(A) Z|{x,e.>|'>||x||^XGH

(B) S|<x,e.>|'<||x||^XGH

(C) ZKx, ej>|^<||x||,xGH

(D) IKx, ej)| <||x||,xgH

29. t3^ T, /2 MR'Mlftd t
Tx = (0, Xj, X2, ...), X = (x_^) e

T*x t

(A) (Xj, x^, X3, ...)

(B) (0, x^, x^, X3, ...)
(C) (x^, X3, x^, •...)

(D) (Xg, X4, Xg, ...)

30. 13;^

(A) Tt^T*

(B) TT* = T*T= 1

(C) TT* = T*T

(D) TT*?tT*T

2124-A 8



24.

25.

26.

If p is the prime number and p is
the divisor of 0(G), then

(A) G has an element of order p^
(B) G has no element of order p

(C) G has an element of order p

(D) None of the above

Which of the following statement
is correct ?

(A) a unique factorization domain
is Euclidean domain

(B) a unique factorization domain
is Euclidean ring

(C) a Euclidean ring is unique

factorization domain

(D) none of the above

The vector space B(X, Y) of all
bounded linear operators form a
normed space X into a normed
space Y is itself a normed space
with norm defined by

IITII = sup II Tx II
X G X y then identify

x^O

true statement.

(A) B(X, Y) is always formed a
Banach space

(B) B(X, Y) is Banach space if X is
Banach space

(C) B(X, Y) is Banach space
provided Y is a Banach space

(D) B(X, Y) is Banach space
provided Y is not a Banach
space

28.

27. If X and y are any two vectors of a
Hilbert space H, then

(A) ||x + y||='+||x-yf =
21|xf-||y|| =

(B) ||x+yf-||x-yf =
l|x|r + lly||'

(C) ||x + yf+||x-y||^ =
l|x|r-21|yf

(D) ||x + y||^+|lx-yf =
2(|lx|l^ + ||y|l^)

Identify the Bessel's inequality.
If {ej is an orthonormal set in a
Hilbert space H, then

(A) XKx, e.)|^>||x||^xsH

(B) Il<x, e,)|'<||x||^x6H

(C) SKx, e|>|^< ||x||, xsH

(D) S|(x, ej>| <l|xl|,xsH

29. An operator T define on space

by Tx = (0, Xj, x^, ...), X = <x„) e

The adjoint operator T*x is

(A) (Xj, x^, X3, ...)

(B) (0, Xj, Xj, X3, ...)

(C) (x^, X3, X.,, ...)

(D) (Xj, x^, X3, ...)

30. An operator T on a Hilbert space
H is said to be normal if

(A)

(B) TT* = T*T= 1

(C) TT* = T*T

(D) TT*^T*T

2124-A P.T.O.



I^axkj
A  A A - -

31. ■2?!^ a = i+a2 j+a3 k "m
A  ̂ a\ a f a\ a
ixaxi+jxaxj +kx

HH ^

(A) t
(B) 2t

(C) -a
2

(D) 3S

32. ^ xV + 2xz = 4 % (2, -2,3)^

(A) -i+2j+2k

(B) |^2i+j+2k
/ /(C) |^i+2j + 2k
( A A A

(D) -i + 2j + k ^V6

33. ^ f cim g (x, y, z) %
^ fsE 4ien f, eft

N

f- f .V
v  y

l^g-v
t

(A) V.|^fxgj
(B) fxg

(C) vxpxg
(D) Vxfgxf

g-g V.f + f v.g

/  A A 1

34. r.dr = 0 r = xi + yj+zk

(A) ^/x^ +y^

(B) Vx^+y^+z=^

35.

36.

(C) -n/z^ +x^
(D) arsn:

■^rf^ s ^ s % "gRT "w
3TRcRVt^ F=xi+2yj + 3zkt,
cit IjF.nds^TTR t

s

(A) 3V
(B) 6V
(C) V
(D) 2V

^ w = f(z) = u + iv
u - V = e* (cos y - sin y), cT^ z % "4^
^ w^iTH t
(A) e'^ + c
(B) e-' + c
(C) e^ + c
(D) sin z

37. f(z) = ^ fepRTR crfe Wt
(z + l)(z + 3)

^  M I z I < 1 ̂
tn t

1 4 13 2 40 3A) - + —z + — z^ + — z® + ...
3  9 27 81

.T.. 1 1 1 1(B) —+ ̂ ^ + —+ -^ + ...
2z 2z^ 2z^ 2z'*
_1 l_ J ^
2z 2z^ 2z^ 2z''
1 4 13 2 40 3

z + — z z +.
3  9 27 81

2124-A 10



iV

A  fS

31. If a = i+a2 j+ag k, then the value

+ jxfaxjl + kxfaxkof i X a X i

is ^

(A) S

(B) 2d

(C) ia
^  ' 2

(D) 3 a

32. The unit normal vector to the

surface x^y + 2xz = 4 at the point

(2, - 2, 3) is

(A) |^-i+2j+2k
(B) ^2i+j + 2kj^3
(C) fi+2j + 2ky3

I  /N /\

(D) -i + 2j + k '^/6

33. If f and g are any two twice
differentiable functions of space
coordinates (x, y, z), then the
expression

is equal to

(A) V.pxgj
(B) fxg

(C) Vx|^fxgj
(D) Vxf gxf I

34. ffr.dr = 0 where r = xi+yj+zkj,
then, value of | r | is ■

(A)

(B) +y^ +Z^

(C) +x^
(D) constant

35. If S be any closed surface, V is
the volume enclosed by S, and

F = X i+ 2y j+ 3zk, then the value

of IIF. n ds is
s

(A) 3V

(B) 6V

(C) V

(D) 2V

36. If w = f(z) = u + iv and
u - v = e'' (cos y - sin y), then
value of w in terms of z

(A) e^ + c
(B) e"" + c
(C) e^ + c
(D) e^ sin z

37. Expansion of f(z) = —
(z + l)(z + 3)

in a Laurent's series valid for the

region\z\< 1 will be

z^+...

+ ...

+ ...

(A)

CO 1
+

4
—z +

9

13 2
— z

27

40
H  ;

81

(B)
1

2z

1

"^2z^
1

"^2z'
1

'^2z''

(C)
1

2z

1

2z'

1

'^2z'
1

2z''

(D)
1

3

4
• —z +

9

13 2
— z

27

40

81
z-'+...

2124-A 11 [ P.T.O.



38. ^ + 4(i+i)z + 1 = 0 %

femnf

(A) -m 4)l(rMPl=h

III ^

(B) I'm II 3R^ ̂ ̂  ̂

(C) III^^TTIV^^, "Rc^^

(D) Rc^ TJc^

39. ̂  f(z) W D ̂ ^
|z| < R"gfRT "t

|f(z)|<M VzGDcI2TTf(0) = 0^
cti<ai cT^

(A) |f(z)|^^N
(B) |f(z)l<M|z|

(C) |f(z)|>M|z|

(D) |f(z)|>M|z|

40. ̂  w = T(z) = ^ T"'(w)
z + 3

(A)

(B)

(C)

(D)

2 + 3w

w + 1

2-3w

w-1

3 + 2w

w + 1

3 -2w

w-1

WM

41.

42.

43.

^k<Nl4 TOFT

%^TTf^, ^ ̂ ̂

nSTT Rfef RTt2TTW % ̂  Rirf "telT

(A)

(B) wit RiRFTRrf

(C) WfttRWTR^W^

(D) wit 3Tf|g^^WI^

3TTR^ ̂  ^FTf^ (V, <, >) 4
U 3^ V ^(c^ifl f cT^ HMctj

ll'll: V ̂  R % RnRlR^d ̂
3racR "I ?

(A) |< u, V >1 ̂  ||u|| ||v||

(B) 4(u, v) = ||u + vf-||u-vf

(C) I

(D) ||u + v||^||u|| + ||v|

WltefgtW^

xj - 4x^X2 + 5x2 ̂
(A) R[?Nd

(B) 3Ff--pff^ WRRT

(C) 3lR[?4d

(D)

u + vlP + llu - viP = 21 lluf + llv"^

44. 3TT^ A =

If

1  2 3"

2 0 3

3 3 1

(A) Xj + X2 + 4x^X2 + 6x^X3 + 6X3X3

(B) Xj + X3 + 4X1X2 + 6X1X3 + 6X3X3

(C) Xi + X2 + X3 + 2X1X2 + 3x^X3 +
3X2X3

(D) xj + x^ + + 8X1X2 + 12X1X3 +
12X3X3

2124-A 12
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38. The roots of the equation
^ + 4(l+i)z + 1 = 0 lie in

(A) Real roots lie in I quadrant
and imaginary roots lie in III
quadrant

(B) Two roots lie in each of I and
II quadrants

(C) Two roots lie in each of III and
IV quadrants

(D) One root lies in each
quadrant

39. If f(z) is analytic in a domain D
defined by | z | < R and satisfies
the conditions | f(z) ] < M V z e D
and f(0) = 0 then

(A)

1

41.

42.

The first Shankarachaiya who
served as freedom fighter,"
educationist, social activist
and worked as a professor of
mathematics is

(A) Swamy Bhafathi Krishna
Theerth

(B) Swamy Shankarachaiya
Swaroopanand

(C) Swamy Nischalanand
Saraswathi

(D) Swamy
Advimuktheshwaranand

Let (V, <, >) be a real inner
product space and u and v are
any two vectors then which of the
following option is not correct for
the norm function IHI: V ̂  R ?

(B) |f(z)|<M|zl

(C) lf(z)|>M|z|

P) |fN>fN

^, (A) l<u,v>|^H|v||
(B) 4 (u, v) = ||u + vf - ||u - V
(C) ||u + vf+||u-vf =2(1
(D) ||^ + v||^l|u|| + ||v"

= 2[lluf+

43.

40. Ifw = T(z) =
z + 2

z + 3
then T ̂(w) is

44.

(A)

(B)

(C)

(D)

2 + 3w

w + 1

2-3w

w-1

3 + 2w

w + 1

3-2w

w-1

l|vf

A real quadratic form
Xj - 4x^X2 + 5x2 in two variable is
(A) Positive definite
(B) Positive semi-definite
(C) Indefinite
(D) Negative definite

Corresponding to matrix
1  2 3"

A = 2 0 3

3 3 1

.2 . ..2

the quadratic form is

(A) xj + X2 + 4X1X2 + 6X1X3 + 6X2X3

(B) xj + X3 + 4X1X2 + 6X1X3 + 6X3X3

(C) Xi + X2 + X3 + 2x^X3 + 3X1X3 +
3X3X3

(D) Xi + X2 + X3 + 8X1X3 + 12x^X3 +
12X3X3

2124-A 13 P.T.O.



45. Xi - 2X3X3 - X3X4 ̂
3TT^|

1  0 0

1  0 ~1

47,

(A)

(B)

0 -1

0  0

0 --

1

0

1

2

0

-1

0 -1

0  0

0

0^

0

1

2
0 --

(C)

(D)

0

0

1

2

0

-1

0 -1

0  0

0

0'

0

1

2
0 --

J_i (x) ̂  w\ (^, J^(x) ̂  n % WT
2

"1) t

(A) 2) .
— sinx

7U J

0^'

(B)

(C)

(D)

^TlX

.7DC/

c

sinx

osx

cosx

48.

0

0

1

2

0

-1

--

0 -1

0  0

 0

0'

0

1

2
0 --

1

^L{F(t)} = {f(s)}^, cit

(A) j™ f(x)dx, wn^ ̂

CO

(B) J flxjdx,-^
S

(C) f(x)dx, ^

„ dy |2 ̂ -X.46. (1-x)—^ + x-^-y = 2(x-lf e
dx dx

0 < X < 1 WM

\f<gct>d: ^

(A)

(B)

(C) e""" X

(D) e'^ -^il-x]

2124-A

49.

oo

(D) f(x)dx, ^

^ L-'{f(s)} = F(t) ̂  L-'{g(s)} = G(t),
t

L-'{f(s)g(s)} = F(u) G(t - u) du I
wto Tjf^Rfk ^

?

(A) %fk ̂̂ fRTclfl
(B)

(C) 3m

(D)

14

•1
■w-



45. Corresponding to the quadratic 47. The value of ̂  i(x) (where,-J^(x)
form Xi -2X2X3-X3X4

""1 0 0 0"

1 0 -1 0

(A)
0 -1 0

1

2

0 0
1

2
0

"1 1 0 0"

0 0 -1 0

(B)
0 -1 0

1

2

0 0
1

2
0

'1 0 0 0"

0 0 -1 0

(C)
0 -1 0

1

2

0 0
1

2
0

"1 0 0 0"

0 0 -1 0

(D) 0 -1 0
1

2

0 0
1

2
1

S.

B:

46. The linearly independent
solutions of corresponding to
homogeneous differential equation

(l-x)^ + x^-y = 2(x-l)=e-'=;
dx dx

0 < X < 1 are

(A) e* and x
(B) e'^ and e~*
(C) e""" and x

(D) e'^'andtl-x)

48.

49.

denotes Bessel's function of first

kind of order n) is

(A)

(B)

(C)

(D)

2
sinx

TOC

T

I

smx

cosx

cosx

IfL{F(t)} = {f(s)}, thenLj^^l
equals to I ^ J
(A) J^°'f(x)dx, provided that the

integral exists
00

(B) J f(x)dx, provided that the
S

integral exists
CO

(C) f(x)dx, provided that the

integral exists
CO

(D) f(x)dx, provided that the

integral exists

If L-'{f(s)} = F(t) and L-'{g(s)} = G(t),
t

then L"^{f(s)g(s)} = F(u) G(t - u) du.
The above mathematical

statement belongs to which of the
following ?

(A) Second shifting property

(B) Change of scale property

(C) First shifting property

(D) Convolution theorem

2124-A 15 P.T.O.



50. 3?!%^

pqz = p^(xq + p^) + q^{yp + q^) ̂

^_s»- dz • dz
p = ̂ ^q = —Sx dy,

(-^51 a tWT b 5rER ■!)

aUb"(A) z = -ax + by +

(B) z = ax - by +

(C) z = ax + by +

(D) z = -ax - by +

ab

ab

a'^ + b^
ab

a'^+b'^
ab

51, 5 ^ 320
PinlciRga "JTM "^tcTT "I

0 1 2 3 4 5

edsl^<il <Ci 5 4 3 2 1 0

12 40 88 110 56 14

^ nRyiiH, nRchc^Hi nf^cii
^ ^T»TT^ f, % ̂  ̂?TO t ?

(A) ^

(B)

(C)

(D) (A) 3^ (B) ^ ̂  t

52.

53.

A % MRT QiidO % 3 "t 3
6 Wftt ; B%

1  t f^RT^ 1 ̂ <WiK 2 ^STT^ t 1
^4iddl % A cfSTT B% ^ t
(A) 16 : 7
(B) 7 : 16
(C) 16 ; 5
(D) 5 ; 16

13^ TOT ^=t>ai t 3fk^TO^ 6 cidldl "I 1
^ «{id >ii[d<+>dl ^ ^ 6

(A)

(B)

(C)

(D)

1
8

3

8

3

4

3

5

54.

050

0i-^

31^ cR? ^ 52 ̂  ̂  ̂  ̂  ̂
%n TTfrR^nftrT %!?: T3^-TT^ 4R% 3 TO
Iddiltrl ^ f I 4x3; TOT ^ WT ̂

xt;^ eta ^ -snftTOT t

(A)

(B)

(C)

P)

33150

2

5525

1192

5525

1

7139

2124-A 16



50. The complete integral of partial
differential equation
pqz = p^(xq + p^) + q^(yp + q^) is

,  dz . dz
where, p = — and q = —

dx oy

(where a and b are arbitrary
constants)

52.

(A) z = -ax + by'+
a'' +b'

ab

53.

(B) z = ax - by +

(C) z = ax + by +

(D) z = -ax - by +

aUb^

ab

a^+b^

ab

aUb'^
sis

ab

51. A survey of 320 families with 5
children revealed the following
distribution

No. of boys 0 1 2 3 4 5

No. of girls 5 4 3 2 1 0

No. of families 12 40 88 110 56 14

Is this result consistent with the

hypothesis that male and female
births are equally probable ?

(A) No

(B) Yes

(C) Nothing can be said

(D) (A) and (B) both are correct

54.

A has 3 shares of a lottery in '
which there are 3 prizes and 6
blanks ; B has 1 share in the
lottery in which there is 1 prize
and 2 blanks. The A's chance of

success is to B's as

(A) 16 : 7

(B) 7 : 16

(C) 16 : 5

(D) 5 : 16

A man is known to speak truth
3 out of 4 times. He throws a die

and reports that it is a six. The
probability that it is actually a
six, is

8

3

8

3

4

3

5

(A)

(B)

(C)

(D)

Three (3) cards are drawn
successively without replacement
from a pack of 52 well shuffled
cards. The probability that first
two cards are kings and third
card drawn is an ace, is

(A)

(B)

(C)

(D)

7139

33150

2

5525

1192

5525

1

7139
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55. % 3#raw ■# ̂  t
(A) 1
(B) 2

(C) 3

(D) 0

56. PlH ^ ̂  ^ ?
(A) Pa~P
(B) P V ~ P
(C) P V Q

(D) -(PvQ)

57. ^tT®T - q p —> q ?PrT f
(A) q
(B) p
(C) ~p

(D)

58. «41=h<u| + px^ + qx + r = 0 % %
^  ■!

(A) p' - 2q
(B) p^ + 2q
(C) pq
(D) q^r

59. ftqiT % 3i3?TO, yiftwT
- 2x^ - 1 = 0 %X

^5^7^ ^ I I
(A) 0
(B) 1

(C) 2

(D) 3

60. pf&KT % 3nit(TT 57TOft ^
^ ■spq 'gsrr sp ?

(A)

(B) cfftdRlf
(C)

(D)

61. p( z ) = + 1 %
liUHyu^ f
(A) (z - i) (z + i)
(B) (z + i) (z + i)

(C) (z-i) (z-i)

(D) Jml^w ^ ̂

62. arg i cWt arg (1 - i) % HH t

(A) (-x/2)^(-x/4)

(B) (x/2) ?WT (- x/4)

(C) (- x/2) ̂  ( x/4)

(D) (x/2) jWT ( x/4)

63. i' TWI f % TTR ^jiRT: f

(A)
m = 0, ± 1, ± 2,...

(B)
m = 0, ± 1, ± 2,...

(C) e-"''e-='™(T«ne"/'e-''™;
m = 0, ± 1, ± 2,...

(D) m = 0, ± 1,
±2,...

2rtm.

2124-A 18



55: The Newton-Raphson method
has convergence of order

(A)

(B)

(C)

(D)

1

2

3

0

56. Which of the following is a
tautology ?

(A) Pa~P

(B) Pv~P

(C) PvQ

(D) -(PvQ)

57. Propositions - q and p ̂  q imply

(A) q

(B) P
(C) -p

(D) None of these

58. The sum of squares of the roots
of the equation + px? + qx + r = 0
is

(A) p'-2q
(B) p' + 2q
(C) pq

(D) q'r

59. According to Decartees' rule,
the equation - 2x^ -1=0 can
not have-more than

negative root(s).

(A) 0

(B) 1

(C) 2

(D) 3

2124-A

60. The founder of Vedic Ganit

Swami Bharti Krishna Tirth was

born in which State ?

(A) Kerala

(B) Tamil Nadu

(C) Kamataka

(D) West Bengal

61. The complex pol3momiaI

p( z ) = + 1 has the factorization

(A) (z - i) (z + i)

(B) (z + i) (z + i)

(C) (z - i) (z - i)

(D) None of the above

62. The principal values of arg i and
arg (1 - i) are

(A) (- 7c/2) and (- Ji/4)

(B) (n/2) and (- 7i/4)

(C) (-7c/2) and ( 7c/4)

(D) (7c/2) and ( 7c/4)

63. The values of f and f respectively
are

(A) e-'^^"e-"'^'"ande"^'e''™;
m = 0, ± 1, ± 2,...

(B)

m = 0, ± 1, ± 2,...

(C) e-"^'e-'""ande"^'e-'"™;
m = 0, ± 1, ± 2,...

(D) and m = 0, ± 1,
±2,...

19 [ P.T.O.



1 ̂  z
64. w = f(z) =-

1-z

f(z) ̂  ^ t ?

(A) z = 0

(B) z = -1 tR

(C) z = i-qT

(D) z=

t z (z -1)
dz,^iT^ C ̂

67. ̂  P = , 3 X

ab

65.

|z|= 3.

(A) 1

(B) 0

(C) ;r

(D) 2ni

66. TTRTf^ ̂  F'KYV^

•mhR. 11?;^ T : V —> V TT^tRa«t>

t, TT^

I : Tteft 3Ti^ A% ̂

fen ̂  t ̂  ^ V

% 37PTK ̂  T % 3{feT^ffe^ ̂ rfe t

A%feM?T^feT t I

- II : ̂  T % n fe-fe

arfen^rte t eft T fe*r t i

(A) I ̂  t

(B) WT II ̂  t

(C)

(D)

1  a 3"

1  3 3

2  4 4

A 4n I crSTT |A| =4,eft
a ̂  KR "I

(A) 5

(B) 4

(C) 7

(D) 11

68. 3TT^JgA =

-1 1 2

3  -1 1

-1 3 4

(A)

(B)

(C)

-0.7 0.2 0.3'

-1.3 -0.2 0.7

0.8 0,2 -0.2

-7 2 3

-13 -2 7

8  2 -2

-70 20 30"

-130 -20 70

80 20 -20

(D) Afeaif^R^n^

2124-A 20



64. Ifw = f(z) =

65.

66.

1 + z
then determine,

1-z

where f(z) is not analytic

(A) at z = 0

(B) atz = -l

(C) at z = i

(D) at z = 1

Evaluate f —^dz, where C is•■c z (z -1)
the circle|z|= 3.

(A) 1

(B) 0
(C) 7C

(D) 2ni

Let V be a n-dimensional vector
space over a field F and T : V —> V
be a linear operator. Then
Statement - I : T can be
represented to a diagonal matrix
A if and only if V has a basis
consisting of eigen vectors of
T and the diagonal elements of
A are the corresponding eigen
values.

Statement - II : If T has n
distinct eigen values then T is
diagonalizable.

(A) Only statement I is true
(B) Only statement II is true

(C) Both the statements are true

(D) Both the statements are false

67. If P =

1  a 3

1  3 3

2 4 4

is the adjoint of a

3x3 matrix A and | A | =4, then
value of a is

(A) 5

(B) 4

(C) 7

(D) 11

68. The inverse of the matrix

A =

-1

3

-1

1

-1

3

IS

(A)

-0.7

-1.3

0.8

0.2 0.3

-0.2 0.7

0.2 -0.2

(B)
-7 2 3

-13 -2 7

8 2 -2

(C)
-70 20 30

-130 -20 70

80 20 -20

(D) A ^ does not exist
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69. 1THT ■# A =
-5 2

2  -2

^2 = - 6
% ^*Mci 3Tf^MT^Picti RnlciRga

% 31?^ 3Tf^ tjur f

71.

(A) A,j = - 1 % -fc^

X,2 = - 6 %

(B) = - 1 %

X,2 = - 6 %

(C) = - 1 %

X,2 = - 6 %

(D) = - 1 %

= - 6 % f^

"2

_1

"-1

2

"1

_2
" 2
-1

"4

0

"O"
4

"l"

1

1'
1

3^

3^

3^

70. ^TRdk xmi^^ ^

(A)

(B) chWl^i^d 41^

(C) 3ff^ 3#l^ w^R'm Tt

(D) 3rra4JT 3TR <sn*Tc^ 4^^

dy
+

2x + l
y = ^4lcbd

72.

73.

dx X ,
Tjq^ t
(A) 2xe''

(B) xe^

(C) xe^'^
(D) x'e'"

y = cx^ %

(A)

(B) ^
4T I cmr ^ 3T^ X-3T^ % 313f^ t

(C)

(D) 3TfcPK^^ri^

^41ch<ui 4xp2 = (3x-a)^44

^,p=^

74.

(A) x = |
(B) x = a'
(C) x = 0
(D) X = a

3T^4^^ ^TTft44yT + y = +1)^ 44
dx^ ^ '

^HI4)d t

(A) e'^+e^'+i
1  ̂

(B) -e'^'+e^+l
^  ' 9
(C) e'''+-e''+l

9
(D) + e" + 1

2124-A 22



69. Let A = then eigen
-5 2'

2  -2

vectors corresponding to eigen
values \ = - land = ~ 6 are
every non-zero scalar multiple of
the following vector

71 The integrating factor of

linear differential equation

dy
+

2x + l

X

-2Xy = e IS

(A)

(B)

(C)

2

1

"-1

2

"1

2

' 2

-1

■4"
0

0'
4

for = - 1 and

for = - 6

for = - 1 and

for X^ = - 6

for X=-l and

for X^=-6

dx

(A) 2x0^^
(B) xe"
(C) xe'"
(D) x^e^^

72. The orthogonal trajectories of the
family of parabolas y = cx^ is
(A) a family of straight lines
(B) a family of ellipses with centres

0^^ the origin and major axis
along the x-axis

(C) a family of circles
(D) a family of hyperbolas

73. The nodal-locus of the equation

(D) for X^=- 1 and

for >^2 = - 6

4xp^ = (3x - a)^ is

(A) x = |
(B) X = a^
(C) x = 0
(D) X = a

u  dy"!where, p =
dx

70. The first research paper of
legendry Indian Mathematician
Shriniwas Ramanujan was
published by the title
(A) Mock Theta function
(B) Highly composite number
(C) Problem of squaring a circle
(D) Some problems on Bernoulli

number

74. The particular integral of differential
d^v -v 9 •equation —^ + y = (e^ +1) is
dx^

1(A) + e'' + —

(B) ie'^'+e'+l
^  ' 9
(C) e'^+^e'^+l
^  9
(D) e"'' + 0=^+1
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75.

76.

77.

78.

If 2 + 2Px + Qx^ = 0 is valid for
a linear differential equation of

second order —^ + P — + Qy = R,
dx dx

then which of the following is true ?
(Where P, Q and R are functions
of x)
(A) y = X is a part of

complementaiy function
(B) y = e~^ is a part of

complementary function
(C) y = x^ is a part of

complementary function
(D) y = e'' is a part of

complementary function

To solve the equation x = f(x)
using iteration method, the
method will be convergent if in
the neighbourhood of real root is
(A) |f'(x)|<l

(B) lf(x)l<l

(C)

(D)

inx)l<i
f(x)< 1 igil

To solve system of line as
equations AX = B where A is
square matrix of order n,
X, B e R", using Gauss-Seidal
method, the method converges if
(A) A is any type of square matrix
(B) A is strictly diagon^y dominant

matrix

(C) A is upper triangular matrix
(D). A is lower triangular matrix

Using Runge-Kutta's method of
third order, the solution correct
to four decimal places of the

equation. — = x + y with initial
dx

condition y(0) = 1, at x = 0.1 by
talking step size h = 0.1, is

(A) 1.1100
(B) 1.1103
(C). 1.1130
(D) 1.1003

79. Using Euler's method with step
size 0.1 the value of y (0.5) from the

differential equation ̂  + y^ ?
dx

y(0) = 0, correct to three places of
decimal is

(A) 0.032

(B) 0.320

(C) 0.014

(D) 0.031

SO. To evaluate f^ydx numerically
Ja

by Simpson's one third rule the
curve y = f(x) is assumed to be a

(A) straight line

(B) hyperbola

(C) parabola

(D) circle

81. A connected planar simple graph
has 20 vertices, each of degree 3,
into how many regions does a
representation of this planar
graph split the plane ?

(A) 10

(B) 12

(C) 15

(D) 30

82. One of the eigen values of a
singular matrix must be

(A) 0

(B) 1

(C) -1

(D) 2
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83. ^ ^

^ %

(A)

(B) %RTftWT

(C) 37f^^rf^ w^t^m

(D) RRl^Rift^OT

84. (?|cb>n^ 3TT^ ̂

(A) T3^ 3TTc^ #n
(B) 3T^ V^ f^RHT 3TT^ ̂
(C) Tt^ ̂3?7ft ^ ̂

(D) ̂  R^dl I^^luflil

85. P-

(A) Q-

(B) ~P

(C) P^

(D) ~Q

Q ̂  "sfrfWriT^ itm I
P

->~Q

~Q

-^~p

86. ■f^ RPTTO 3RRft?r ^ RR^r,

(A) = Tm2r - 3(Tm2r - Rrf^i^)
(B) = 3 RR2T ~ 2 RTf^T^
(C) = RT^
(D) «sig_dch = RR2T +

87. RP2T t ̂  ̂  RM
^5fmT t
(A) RT?2T^
(B) ^
(C) RTf^T^^
(D)

88. RnRiRdd ̂  ̂  RT?2T ^
0-10 10-20 20-30 30-40 40-50SJIHlch

4^1
5 8 15 16 6

(A) 0
(B) 9.44
(C) 9.24
(D) 9.34

89.

yildd>dl t
'v+i

(A) f(t) =
1 i.t

V

(B) f(t) =

—00 < t < 00

1.^1
V

V+1

-00 < t < 00

(C) f(t) = 2 2

0p=0
sfe^ -00 < t < 00

iH-ii
V

v+1

(D) f{t) =
^4f.i

'i.i!
V

v+1

/

-00 < t < 00

90. V, x^-'^ ̂  Wld-^ t, cfr
X^-'^^ ̂  "aWT f
(A) 2v aftr V
(B) 0 3^^ 2v
(C) v3^2v
(D) 2v3;ftT0
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83, Cayley-Hamilton theorem states
that every square matrix satisfies
its own

85.

86.

(A)

(B)

(C)

(D)

trace equation

rank equation

characteristic equation

determinant equation

84. The inverse of a non-singular
upper triangular matrix

must be an upper triangular
matrix

must be a lower triangular
matrix

may or may not be an upper
triangular matrix
may or may not be an lower
triangular matrix

(A)

(B)

(C)

(D)

87.

Contrapositive of the implication
P-> Q is

Q-.P

~P^~Q

P^~Q

~Q->~P

(A)
(B)
(C)
(D)

For the ordinary asjmimetric
distribution the relation between

mean, median and mode is
approximately as
(A) mode = mean - 3 (mean -

median)
mode = 3 mean - 2 median

mode = median = mean

mode = mean + median

(B)
(C)
(D)

The mean deviation is least when

it is measured from

(A)
(B)
(C)
(D)

mean

mode

median

frequency distribution

88. The mean deviation from the mean

of the following distribution is

Marks

Obtained

0-10 10-20 20-30 30-40 40-50

No. of

Students

5 8 15 16 6

(A) 0
(B) 9.44
(C) 9.24
(D) 9.34

89. If V be the number of degrees of
freedom of the t-distribution, its
probability density function is
given as

(A) f(t)=

2124'A 27
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{ 2

-00 < t < 00

(B) f(t) =

P
/  1 N
V 1

,2'2
-00 < t < 00

v 1

2'2
P
 \

v

rv+i

I  2

(C) f(t) =_
.-tel

—00 < t < 00

V

^ 2 )

(D) f(t) =
e U 2 }

1 + —
V

-00 < t < 00

90. If v be the number of degrees
of freedom of x^-distribution,
the mean and variance of x^-
distribution are respectively as
(A) 2v and v
(B) 0 and 2v
(C) V and 2v
(D) 2v and 0

[P.T.O.

An



91. ax^+by^+cz^+2fyz+2gzx+2hxy = 0
%  ei«icia ^ ̂

(A) -a + b- c = 0

(B) a - b - c = 0

(C) a + b + c = 0cmTTO7T?R^^SR^

3PTfW|

(D) a + b + c = 0?[2TTWRR^^iFRS

WiR t

92. f(x, y) = 0 ^
"I, ^THRRR t

(A) z-3T^

(B) y-m

(C) x-m

(D)

93. ̂  ̂Hdcn Zx + my + nz = p
ax^ + by^ + cz^ = 1, ̂  ̂

cit
a

(A) ^/p
(B) p

(C) p'

(D) p'

94. z = V5 W^^ti|xRT
^2

—2+ :rT + ~T ~ ̂a^ b^ c^

t

(A) 7cab(c^-25)

(B) 7cab(c^ - 5)

(C) Tcab^^c-—j
(D)

i^-SKf

95. 2L_y_ = z%f^ (8, 9, 5)
2  3

^  cRf ̂  ^

(A) 8x - 6y + z = 5

(B) 8x + 6y + z = 5

(C) 8x + 6y - z = 5

(D) 8x - 6y - z = 5

96. r = 2acos0

MtoPFi ̂  -oiPici bl^H ̂

(A) 87ra^

(B) 4xa^

(C) 27ra^

(D) Tia^

ri^
97. f(x) = sin — ,xeR'"%%iT

\X y

Rnfcifed :

I : f(x) ■^TcRT "I V X eE"*"

II : f(x) t
cT^

(A) I 3^ II ̂  t
(B) I sftril ̂  t
(C) I t 3^ II ̂  t
(D) I ̂  t 3ft( II 3RT^ t

98. f(x, y) = 2x'^ - 3xV + y^%
RnRiR^d ^ ¥c^ t ?
(A) f(x, y) ̂  (0, 0) ^ STf^TT 4H t
(B) f(x, y) ^ (0, 0) ^ TO t
(C) f(x, y), (0, 0) ^ eft t

t
(D)
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91.

92.

I
93.

^ /
J

The condition for the cone

ax^+by^+cz^+2fyz+2gzx+2hxy = 0
to have three mutually
perpendicular generators, is
(A)
(B)
(C)

(D)

94.

-a+b-c=0

a - b - c = 0

a + b + c = 0 and set of mutually
perpendicular generators is
infinite

a + b + c = 0 and set of mutually
perpendicular generators is
finite

The equation f(x, y) = 0
represents a cylinder, then its
generators are parallel to
(A) z-axis
(B) y-axis
(C) x-axis
(D) none of the above

If the plane k + my + nz = p
touches the central conicoid

ax^ + by^ + cz^ = 1, then
72 ^2 ^2

_ + + 5- equals
b

(A)
(B)
(C)
(D)

P

The area enclosed by the curve
obtained by intersection of the

plane z = \/5 and the ellipsoid
x^ y^ 1 .

(A) 7tab(c^ - 25)
(B) 7cab(c^ - 5)

(C) Tiab

(D) none of the above

95. The equation of the tangent plane

to the paraboloid ^ = z at
2  3

the point (8, 9, 5) is

(A) 8x - 6y + z = 5
(B) 8x + 6y + z = 5
(C) 8x + 6y - z = 5
(D) 8x - 6y - z = 5

96. Surface of the solid generated by
the revolution of the curve

r = 2acos0 about the initial line is

97.

98.

(A)

(B)

(C)

(D)

Sxca^

4jra'

2jia'

na.

Consider the following statements

for f(x) = sinf — , x g
I : f(x) is continuous V x

II : f(x) is uniformly continuous
on R"^

then

(A) Both I and II are true
(B) Both I and II are false
(C) I is false and II is true
(D) I is true and II is false

Which of the following statements

is true for the function

f(x, y) = 2x'^ - 3x^y + y^ ?
(A) f(x, y) has maximum value at

(0, 0)

(B) f(x, y) has minimum value at
(0, 0)

(C) f(x, y) has neither maximum
nor minimum at (0, 0)

(D) None of these
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a

99. r
Jo

e"'' dx^ TO
102.

(A) ^

(B) f

i
(D)

100. j J - y^dxdy ̂  tir
0  0

(A)

(B)

(C)

7ca'

Tia'

Tia'

S.'B

Pi

(D) ̂
12

101.

O^, <D(h) = (h, f) % ̂
oqcro ^ f I

^ f, H ̂  RI^Hd ^T%r t, ̂
^ ̂ <I> ̂  Mftcf t, "STO t

f^||0|| = ||f||,"5r^TOTTOTt

(A) ^

(B) 31^

(C) tRa^t) TOITO "51^

(D)

^ {x^, Xg,..., xj TÔ  ^

t ?

(A) |a^x^+a^x^+... + a_^x^

>C^|aJ,C>0
x

(B)

=l

ax +ax +... + ax
1 1 2 2 n n

n

<C2]|a.|,C>0
t:=1

fC) ct X, +a^x„ + ,.. + a x
\^l 1 1 22 n n

n

>C2]|a.|,C>0
T

(D)

=1

ax +a X +... + a x
1 1 2 2 n n

<C^|a.,C<0
T=1 *

103. I

(A) ̂ lW^1^TfkTO^tfe^^?wf^ X^

^ ̂ 3q^T5^ McX W
■^tcTT "I ̂  M ̂  3^1 OTft̂

(B) ^ TTITO ^ t
^1^M = {xeX: ||X|| < 1}^^
(compact) t, fit X 3TqfW 3TPTTft

(C) R"'^, (compact) 3^5=^^

(D) X

^ ̂  3qF5=^ McX mft W
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f  2
99. The value of e""" dx is

Jo

(A)

(B, I
(C) f
(D) not defined

100. The value of

j I -v/a^ -x^ -y^dxdy is
0  0

(A)

(B)

7ra'

7ra

102. Let {Xj, X2, ...,xj be a linearly
independent set of vectors in a
normed Linear space. Then which
of the following inequality holds ?

(A) a X + a X +... + a XII 1 1 2 2 n n

>C^|a.|,C>0
T

(B)

=1

ax +ax +... + ax
1 1 1 2 2 n n

n

<C2^|aJ,C>0

(C)

T=1

ax +a X +... + a x
1 1 2 2 n n

>c^|a.Lc>o

(D)

T=1

ax + a X 4-... + a X
1 1 2 2 n n

< C^l ccJjC < 0
T=1

(C) 7ca'

(D) ̂
12

101. Every bounded linear functional
O of a Hilbert space H can be
expressed in the form 0(h) = (h, f).

Where f is a certain fixed vector

of H, uniquely determined by O
and such that ||0|| = ||f|| the
theorem is known as

(A) Weierstrass theorem

(B) Banach contraction theorem

(C) Hilbert linear function theorem

(D) Riesz-representation theorem

103. Identify the true statement(s).

(A) In a finite dimensional normed
space X, any subset McX is
compact iff M is closed and
unbounded

(B) If a normed space X has the
property that closed unit ball
M = {xeX: ||X|| < l}is compact,
then X is infinite dimensional

(C) In R", the compact subsets are
open and bounded subsets

(D) In a finite dimensional normed
space X, any subset McX is
compact iff M is closed and
bounded
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104. H t 3^ x, y g h,

(A) I (x, y) I = ||x|| ||y|| ̂
^ X y f

(B) |(x,y)| =||x|| ||y||^3ftT%^
X 3ftT y tfikctid; f

(C) |(x, y)| = |x||y|^ 3ftT%^
^ X 3^^ y tRa^d: f

(D) ||(x,y)|| =|x||y|^3ftj:%^
^ X 3ft^ y X\k^&. f

105. "I

(A)

(B) Zp", 1 <p<ocW^

(C) Zp, 1 <p<ooW^

(D) Zp", 1 <p<oom^

106. "^rf^ (I, +,•) rft Rnloifed
^ ̂ ̂-"HT |]UN|ci(vn t ?

(A) {-1,-2,-3}

(B) {-2,-1,0, 1,2}

(C) {...,-4,-2,0,2,4,...}

(D) {1,2,3,4,5}

107. (m g N) 37^ ̂̂ 3ff

^ ̂ ̂  % %TJ
TftcT ikn"

(A) m W "t
(B) m 3mi^ I
(C) ml^t
(D)

108, ̂  F 11 tf; ^ ̂ t, ?fr

109.

110.

m
(x^+l)

(A) 11

(B) 22

(C) 121

(D) 110

^  K ̂  F^#3FTr&Rfk

cb^dldl t,

(A) K 37^ ̂  F 41 41^J iPlcil-M

(B) K^3I^37W

(C) K^^^37TO
t

(D) K ̂ 4^4 44^ 37444 ̂  F 41

Rnfolfed ̂  ̂ 4^7-17717^ 4^* t ?

(A) x^ + x + 4Tfti^ iigyrM^^

F41 37J4U^4l4 t

(B) x^ + X + 1 2 ̂5^ % ̂

FFl 37^TJ^^t

(C) x^ + X + 2 Hl^^cdl 7 ■gjqf4?f % ^
F41 37^u^4l4 t

(D) x^ + 3x + 2 7 ̂ jyTf4S % %4
F41 377FJ^*tI
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104. If H is a Hubert space and x, y € H,
then

(A) I (x, y) 1 = ||x|| IIyII iff x and y
are linearly independent

(B) I (x, y) I = ||xl| ||y|l iff x and y
are linearly dependent

(C) I (x, y) I = |x| |y| iff x and y are
linearly independent

(D) ||(x, y)|| = |x| |y| iff x and y are
linearly dependent

105. Non-reflexive space is

(A) space

(B) , 1 < p < oo space

(C) Ip, 1 < p < c? space

p) i;, 1 < p < oo space

106. If (I, +,•) is the ring of integers,
then which of the following sets
will be an ideal ?

(A) {-1,-2,-3}

(B) (-2,-1,0, 1,2}

(C) {...,-4,-2,0,2,4,...}

(D) {1,2,3,4,5}

107. The set of residue classes mod(m)
(m e N) is a ring without zero
divisors under addition and

multiplication, if

(A) m is even

(B) m is prime

(C) m is odd

(D) m is not prime

108. IfF is the field of integers mod 11
then the number of elements in

the field is
(x^+1)

(A) 11

(B) 22

(C) 121

(D) 110

109. The extension K of the field F is

called an algebraic extension of
F, if

(A) some elements in K are algebraic
over F

(B) every element in K is algebraic
over F

(c) none of the element in K is
algebraic over F

(D) atleast one element in K is
algebraic over F

110. Which of the following is not
correct ?

(A) x^ + X + 4 is irreducible over F,
the field of integers mod 11

(B) x^ + X + 1 is irreducible over F,
the field of integers mod 2

(C) x^ + X + 2 is irreducible over F,
the field of integers mod 7

(D) x^ + 3x + 2 is irreducible over
F, the field of integers mod 7
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111. 1

(A)

^ <Tx, x> > 0

(B) T > 0 ̂
^ ^ <Tx, x> > 0

(C) ^

T > 0 3flT {Tx, x) > 0

(D) JH=hl<^ T > 0 ̂
3^ ^ {Tx, x) < 0

112. ^ I

(A) Zp^wf^, l<p<oo

(B)

37f^tllRd ̂

(C)

(D) C[a, bJ^HTTf^,
37cTW [a, b] ̂  "qtorto "I

113. hht N 3^: N' f

XTHT N^ N"9

(A) ||T1 = inf {||T(x)||: x e N,||x|| < l}

(B) ||T1 = sup{||T(x)|:xeN,||x||>l}

(C) ||T| = sup{||T(x)||:xeN,||x||<l}

(D) ||T| = inf{||T(x)|:xeN,||x||>l}

114. 1

(A) (open mapping)

^ t

(B) 31^ TJ^
tfecti (single linear
transformations) ̂  Bwfel t

(C) ̂  3n^ 31^

(D) 1^^ 3ff^ 31^ XT^ 3TT^
3r^ Xi^ ^ I

115. XTH^% (xJX^XTH^^^il^T 313^ N
^ 13^ ^ ̂ 3#Rnft 3T33^xr t cim
(x^) ̂  X XXK X33? 3ri^l?{TrT N "I I

(A) xt 3^ 3lf|#T
XT^t

(B) (x^) "# 31^ 3m^s*iH % X
^ 3ik 3TWtoT ir?ft I

(C) 3R^(||x„||)3TqR^t

(D) 3T^ (||x_^||)XTR^t

116. y|-4lH ^Kcfl^ 'iPid ̂  3F^ ̂

<9)^ % Riy. ̂THT ̂ Idl "t

(A) 3TFhl^

(B) 5l^iik1

(C)

(D) xmm
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111. Identify the true statement.

(A) A linear operator T > 0 iff

<Tx, x) > 0

(B) A bounded linear operator T > 0

iff<Tx, x)>0

(C) A bounded self adjoint linear

operator T > 0 iff {Tx, x) > 0

(D) A bounded linear operator

T > 0 iff (Tx, x) < 0

112. Identify the reflexive space.

(A) Zp space, l<p<oo

(B) Cq space, all sequences

converging to zero

(C) Zj space

(D) C [a, b] space, set of all

continuous functions defined

on closed interval [a, b]

113. Let N and N'be normed linear

spaces and let T be a bounded

linear transformation of N into N',

then

(A) ||11| = inf{||T(x)l|:

(B) IT1 = sup{||T(x)||

(C) 111| = sup{||T(x)||

(D) ||T1 = inf{||T(x)i:

114. Identify the correct statement.

(A) Open mapping theorem not
deals with a single linear
transformation

(B) Banach-Steinhaus theorem
deals with single linear
transformation

115.

(C) Closed graph theorem not
deals with a single linear
transformation

(D) The open mapping theorem and
closed graph theorem deal with
a single linear transformation

Let {x^ be a weakly convergent
sequence in a normed linear
space N and Let (x^) converges to
X weakly in N. Then

(A) The weak limit x of (x^^) is not
unique

(B) Every subsequence of (xj
diverges weakly to x

(C) The sequence (||x^ II) is
unbounded

(D) The sequence
bounded

is

116. The Pfythagoras theorem in
ancient Indian mathematics

discovered by

(A) Aiyabhata

(B) Brahmgupta

(0) Baudhayana

(D) Madhavan
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121
117.

[^cbRid

(A) 3Trf^

(B) mm

(C) d<l^[^i[^<

(D)

118. ^ f^ TT^ ̂  122.
"I ̂  TT^ "fe ̂ 3^1% ̂  ^ l^-c)K ̂
3Tn3;ft^^ ?

(A) ?llRdiy

(C)

(D) 3Trfni

119.

(A) "^n si<i«i<"

123.

(B) ^HlrMd) ^"f^l^dl

(C) % W ^

(D) R"^ nR^iPia
t xRy ■^rf^ x,y 3^1^ ^ ̂  t

120. 124.
?

(A) 9
(B) 14

(C) 16

(D) 20

r = Si-j2 r = 2acos0 % 44
^344ftM t

(A) 2a^(7i+l)
(B) 7ca'
(C) 2a7r

(D) a^(7r-l)

373OT <a^), 4T^,
1 + 2^+3^+... + n^

a_ = }, %
n

PlHf^l^d ^ 4^4-^ ̂  t ?
(A) (a^) 1 4T 37ft^nft4 44^ "I
(B) <a^) 0 4^ 3ltafeT 44?^ t
(C) (a^> 00 41 3TOTft4 44^ t
(D) (a^>4T4t3#Rnft444^t 3fll4T"^

4)Rft %

3^3^ <a„), a„ = 2n-7, %
3n + 2

RnRifed 4^'^"&^-lTTlTc4 4f I ?

(A) <a^)TT45?4^r4^ W"!
(B) (a^>34ft4ft4^t
(C) <a^>3ltentt
(D) <a„>3™flt

CO /_ 1 \n+l
M £Mr-.P>0

n'n=l

(A) f{^m: 3#Tinft 4l^ P<1 t
(B) 3lftin^l4f^ p >1 t
(C) t4f^ 0 < p < 1
(D) ^^4^4^
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117. The idea of the infinite series

for the calculation of n was

developed by

(A) Aiyabhata

(B) Madhavan

(C) Varahmihir

(D) Brahmgupta

118. An equation has no meaning for
me unless it express the thought
of God. Who told this ?

(A) Shriniwas Ramanujan

(B) Bhaskarachaiya - II

(C) Varahamihir

(D) Aiyabhatta

119. The relation which is not a partial
order relation is

(A) "Greater than or equal" relation
on the set of integers

(B) Divisibility relation on the set
of positive integers

(C) Inclusion relation on the power
set of a set

(D) On the set of people, relation
R defined by xRy if x is older
than y

120. If a tree has 15 edges, how many
vertices does it have ?

(A) 9

(B) 14

(C) 16

(D) 20

121. The common area between the

circles r = aV2 and r = 2acos0 is

(A) 2a^(7c+l)
(B) jia^

(C) 2a7r

(D) a^(7u-l)

122.

123.

124.

Which of the following is true
for the sequence (aj, where

1 + 2^+3^+.., + n^ ̂
an =

n

(A) (a^> converges to 1

(B) (a^^) converges to 0

(C) (a^^) diverges to qo

(D) (a^^) neither converges nor
diverges

Which of the following statements

is not true for the sequence (a^^),

a„ =
2n-7

3n + 2

(A) (a^> is monotonically
increasing

(B) (a^> is bounded above

(C) (a^^) is convergent

(D) (a^^) is divergent

CO / i^n+l

The series '—,p > Qis
n=l

(A) absolutely convergent if p< 1

(B) absolutely convergent if p > 1

(C) not conditionally convergent
if 0 < p < 1

(D) none of these
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125. ^ ̂ t ?
X

(A)
1 + x

> log (1+x) > X, X > 0

(B) log(l+x) < X cT^

log(l+x) < 7—, X > 0
1 + x

(C)

(D)

X

1 + x

X

< log(l+x) < X, X > 0

< log(l+x)
1 + x

log(l+x) > X, x > 0

n=ln=l

(A) ooXR

(B)

(C) -ooMismrfcr^t

(D) ̂  t

«

127. Tp; ^ Z > 0,
n=l

lO

(A) n > m € N
lim 0
n

(B) n > m G N
lim u„ = 0
n

(C) u >u ̂ Pfln>mGN3fk
*  ' n+1 n

lim 0
n

(D) n > m G N 3fk
lim = 0
n

128.

CO

n=l

129.

130.

131.

0^0

(A) artefrfof "^rdt t, p < 1

(B) OT̂ rrft^ itcft t, p ̂  1

(C) STf^RTTter^cft-l, ̂  p = 1

(D) 3Ti^^l[ld itcft t, "^rf^ p > 1

TTPTT a ■! b
cH4:di^ch ^^1 f 1

n ̂  3Tf^Tc^ "I "f^
(A) nb > a
(B) nb < a
(C) nb = a
(D) nb < a

ttHT A xr^ wik I 1 ^
f : A-> B 3TT^5T^|, ̂

(A)

(B) B 3TWfk I
(C) B 3™ t
(D) B X^ I

= [3 0 2 2],
a,2, = [- 6 42 24 54] sftT
a(3,= [21 -21 0 - 15]

I: H«4i!dldd: t I
n : i<«^yidd:

(A) I t
(B) II ̂  t
(C)

(D) ^ t
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125. Which of the following statements
is true ?

(A)
1 + x

> log (1+x) > X, X > 0

(B) log(l+x) < X and

log(l+x) <
X

1 + x
, X > 0

(C)

(D)

X

1 + x

X

< log(l+x) < X, X > 0

< log(l+x) and
1 + X

log(l+x) > X, X > 0

126. If 2] is a positive series
n=l

which converges to I, then any
00 00

rearrangements X^also
n=l n=l

(A) Diverges to oo

(B) Converges to I

(C) Diverges to - oo

(D) Converges to any number less
than I

00

127. An alternating series X
n=l

> 0 is convergent is

(A) < u^ for all n > m G N and
lim 0
n

(B) for all n > m G N and
lim = 0
n

(C) u^^^j > for aU n > m gN and
lim Uj^ 5^ 0
n

(D) for all n > m G N and
lim = .0

128. The series

CO ,

nTin»

(A) Converges if p < 1

(B) Diverges if p > 1

(C) Converges if p = 1

(D) Converges if p > 1

129. Let a be any real number and
b be any positive real number.
Then there exists a positive
integer n such that

(A) nb > a

(B) nb < a

(C) nb = a

(D) nb < a

130. Let A be a countable set. If

f: A B is onto, then

(A) B is countable set

(B) B is uncountable set

(C) B is infinite set

(D) B is equivalent set

131. The three vectors a^jj = [3 0 2 2],
a,2, = [- 6 42 24 54] and
a(3j= [21 -21 0 - 15] are

Statement I: Linearly independent.

Statement n : Linearly dependent.

(A) Only statement 1 is true

(B) Only statement 11 is true

(C) Both the statements are true

(D) Both the statements are false
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132. The vector e = [m 3 1] is a linear
combination of vectors e^=[3 2 1]
and vector e^ = [2 10], then m
equals

(A) 1

(B) 0

(C) 5

(D) 2

133. Union of two subspaces and
of a vector space V(F) is a

subspace over V(F) if and only if

(A) c and c

(B) WjcW^orWgCW^

(C) WjQ: W^and Wj

(D) None of these

134. If V and V are two vector spaces
over the field F then which of the

following option is not correct ?

(A) The identity transformation
t: V -> V, t(v) = v VveVisa
linear transformation

(B) The zero transformation
t : V ̂  V, t(v) = 0 V v e V
and 0 is the zero vector of V

is a linear transformation

(C) If t; V V is a linear
transformation then t(0) = 0'
where 0 and 0' are zero vectors

of V and V respectively

(D) A transformation t; V ->■ V,
V u, V G V and V a, p g F,
t (a u + p v) a t(u) + p t(v) is
a linear transformation

135. The linear map t : R^->- be
given by t(x, y) = (x + y, x - y)
then the matrix of t relative to
the base B ={(1, 0), (0, 1)} is

-1 1'
(A)

(B)

(C)

(D)

136. Ifv =

1

-1

-1

1

1  -1

1  1

1  1

-1

-1

-1

1

, then the values of
x^ -1

ygtO) and yg(0) are
(A) ' -120 and 0
(B) 5! and 6!
(C) 0and6!
(D) None of these

137. Which of the following is
Maclaurin's expansion of
sinx with Lagrange's form of
remainder, where 0 < 0 < 1 ?

(A) X- —+ — + ...+^  ' 3 5 ^ ' {2n-l)
+(-1)2n X

2n

2n
•sin0x

n-lj^2n-l(-1)
fB X + — + ... + -—^  ' 3! 5! (2n-l)! +

(-ir
X

2n

(2n)!
•sin 0x

n-l„2n-l
2^X  X (-1)

fC X + — + -—'^  ' 3! 5! (n-1)!
X

2n

+(-1)" (l-0)"sin0x(2n)!^ '
(D) None of these
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138. ̂  3TOwff ̂

■f ^
x^- 6?^y + 11^ -6y^ + x + y+ l = 0
% ^ cT^ ^ y—3T^ ^ ^ 'W^r

1 c^T "f^ (3, 2) t,

(A) x^- 6xV +11^^- 6y^+3x-:^ = 0

(B) x^-6x^ + ll3^-6y^+2x-3y = 0

(C) x^ - 6xV +1 Ixy^ - 6y^- x = 0

(D) x^-6xV +11^^-6y^+X = 0

ji

139. f^sin^^x dx^ TTR t
•'0

niK

[2"(2n)!f

(B)
(2n)!7:

(C) (2n)! TC
2"(n!f 2

(D) (2n)! 7t
2^"n!2

140. "E^^TW r = a(l+cos6) ^ t

(A) 16a

(B) 2a

(C) 4a

(D) 8a

141. = 00, Zg = i Zg = 0
■f^arf Wj = 0, W2 = i Wg = co'^
yfrlf^Bld ̂  WT ©fe4) ^Midiui |

(A) w = —
z

(B) w =
1

z-1

(C) w = --

(D) w =
z + 1

z-1
142. w = %

z + 1

(A) ±iTT^:^=-i^
w + 1 z + 1

(B) ±1-^

(C)

(D)

T

w

 W-1 Z-1

w + 1 z + 1

1  1

 + 1 z + 1

1  1

w + 1 z + 1

143. WT

t

(A) 27ri

(B)
i

(C) +
4i

(D) 4
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138. The cubic, which has the same

asjmiptotes as the curve

- 6idy + 1 - 6y^ + x + y+ l = 0
and which touches the axis of y

at the origin and passes through

the point (3, 2), is

141. The bilinear transformation that

maps the points Zj = oo, Z2 = i and
Z3 = 0 into the points w^ = 0, W2 = i
and W3 = 00 is

1
(A) w = —

z

(B) w =
1

(A) x^-6xV + lh^-6y^+3x-^ = 0

(B) x^-6x^ +1 6y^+2x -3y = 0

(C) x^ - 6x^y + 1 Ixy^ - 6y^- x = 0

(D) x^- 6xV +1 Ixy^- 6y^+ x = 0

z-1

1

(C) w = --

(D) w =

z + 1

142. The fixed points and normal form

139. The value of [2 si]
•'0

sin̂ " X dx is

X- 2-1of w = are

nlTT

[2°(2n)!]=

Z + 1

(A) + i and w-i . z -1
= -1

(B)
(2n)!7r
>2n+l{n\y

(2n)! K

2"(n!f2

(B) + 1 and

(C) i and

(D) 1 and

W

w + i z + 1

w-1 z-1

w + 1 z + 1

1  1

 + l z + 1

1  1

(D)
(2n)! 71.

22"n!2
143. The function

w + l z + 1

1
has double

140. The entire length of the cardioid
r = a(l+cos0) is

(z=+l)
pole at ±i, the residue at i is
given by

(A) 27ci

(A) 16a (B) n

1

(B) 2a

I

1

(C) 4a

(C)
4i

(D) 8a
(D) 4

i
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144. z = x>v:——^
z'-l

(A) 0

(B) 1

(C) -1

(D) CO

145. z = -itpctan""'7tz^3ra^t, ̂
n  "I

(A) TT^

(B) -Jif

i"

(C)

fm
0-50

(D) (-1)
TZ

146. j(e^dx + 2ydy -dz)
^ - 9 9 A^ "TO, ̂ C^x+y^=4, z==2;t

(A) 1

(B) 2

(C) 4

(D) 0

147. + 2kxy + my^ + 2gx +
2fy + c = 0 ^ ̂ =bl'ii,

(A) Z = m 13^ k = 1

(B) k = 0

(C) l = mV^k=0

(D) k = -l

148. "STfT^ 14:3^-43^+lly^-44x-58y +
71 =0%%^% t

(A) (2,3)

(B) (-2,3)

(C) (2,-3)

(D) (-2,-3)

149. "^IT^- = l + ecos0
r

(Fj, 0J ̂  ̂  ̂ ̂414<<J| I

(A) ^ = esin0 + cos(0-0i)

(B) ^ = -esin0 + cos(0-0i)

(C) r ~ ̂ ^ ~ (® ~ )

(D) ^ = ecos0 + cos(0-0i)

150. ftM 3T^ (^^ 3TIWR7R t) ̂  ^
13^ %fkft ̂  ̂ t

(A) x^ + y^ + fyz +gzx + hxy = 0

(B) fyz + gzx + hxy = 0

(C) z^ + x^ + fyz + gzx + hxy = 0

(D) y^ + z^ + fyz + gzx + hxy = 0
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144. The residue of

(A) 0

(B) 1

(C) -1

(D) «

z^-1
at z = 00 is

145. The residue of tan" %z at z = —

is where n is an even positive
integer

(A) jri"

(B) -m"

(Q 71

(D) hi)
K

146. The value of the integral

j (e^dx + 2ydy - dz)
c

where C is the curve + 3^ = 4,
z = 2; is

(A) 1

(B) 2

(C) 4

(D) 0

147. Equation + 2kxy + my^ + 2gx +
2fy + c = 0 represents a circle, if

(A) 1= m and k = 1

(B) k = 0

(C) / = m and k = 0

(D) k = -l

148. The coordinate of the centre of the

conic 14x^- + lly^ - 44x - 58y +
71 = 0 is

(A) (2,3)

-  (B) (- 2, 3)

(C) (2,-3)

(D) (-2,-3)

149. The equation of the tangent to

the conic 1 = 1 + e cos 0 at the
r

point (r^, ej is

(A) ^ = esin0 + cos(0-0j

(B) Y ~ -esin0 + cos(0-0i)

(C) |- = ecos0-cos(0-0i)

(D) p = ecos0 + cos(0-0j

150. The general equation of a cone

of second degree which passes

through the coordinate axes (the

axes being rectangular) is

(A) x^ + y^ + fyz +gzx + hjor = 0

(B) fyz + gzx + hxy = 0

(C) z^ + x^ + fyz + gzx + lu^ = 0

(D) y^ + z^ + fyz + gzx + hxy = 0
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