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1. Frefl aFaue I c R W ofenid ®em £33 5. WHT (M, d) T Hgd g% gafse 2 1 Al

|

a el W Had B & T wh rewass 3R
v wioey @ 6 17 sis a1 <a >,

N a W st §, @ limfle,) %t FEE

f: M — R T Had 3R uieg 8, 7@
(A) f Haet U3 fRephad AW 1 T

EoGIE

W B = (B) f3¥Ae 394 <o AW ! W Al 2
() fa) (C) f 3T atfirhan ST =W gH1 W
(B) f(a) I w2

C) fi

((D; f(’f:;ll] (D) 4 3iferepan wH W war 8 3R

T €l =aH ST T 8

2. 4w IRAf® A %er f(x), [a, b] & o
T 2, 79 qE HT T N B . 179 1000 % HEF T qUIieh! hl @A
I T 2 S 2, 3, 591 7 ¥ fennfsra 7€ 8 8
(A) [a, b] ¥ 1 ¥ &H TH X (A) 772
(B) [a, b] & 7 & % q 9N (B) 228
Q) [a, b]ﬁ:aﬁ?ﬁm@aﬂ Q) 224
(D) [a, b] ¥ sAfthau & o) D) 214

3 T(m’ d)@ﬁ@zmﬁ%ﬁ% . 3% 25 Y i R W I S

:m — m Uh "Pp ,.HEI 1EdTl A 12
(A) T Afgda e fog B 13
(B) @& Fifvea fog Q 1
(C) &1 ffve fog i o) 17
(D) =% fafee fig )

4. 3 g Tt (M, d,) 3R (N, d) = 8 Té;ﬁ?;;ﬁiﬁ;aﬁgﬁg
BIRIIhS el ATd 8 ATG Teheh 3R : ’

ATBIEH B f: M — N30 & 8 T e W
(A) 3 £l gaa & A P+ @+ r+1)-1
(B) foaa g it £ 9aM &9 § Had (B) (p+1)(q+1)2
(C) fo9M &Y | Had g 3 ' dad & C) p+1)(g+1)2"-1
(D) f3fK £ Sl 99 9 & Haa § D) p+1)(q+1)(r+1)
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PAPER - II
MATHEMATICS
1. The necessary and sufficient 5. Let (M’ d) be a Compact metric
conditions for a function f defined space. If f : M — R is continuous
on interval I ¢ R to be continuous and bounded, then
at a G'EI is tlr%at for each sequence (A) f attains only its maximum vahue
<a_> in I which converges to a, we
have limf(a )= (B) f attainsonlyits minimum value
A) f(a) (C) f attains its both maximum
(B) f(a) and minimum values
(C) f(a) (D) f attains neither maximum
(D) f"(a) values nor its minimum values
2. If a real valued function f(x) is 6. The number of integers between
continuous in [a, b], then it attains 1 and 1000 which are not divisible
its supremum and infimum by 2, 3,50r7is
(A) Atleast once in [a, b] (A) 772
(B) Atleast twice in [a, b]
(C) Atmost once in [a, b] g cwm (B) 228
(D) Atmost twice in [a, b] EL:E (C) 224
3. Let (m, d) be a complete metric (D} 214
space and letf: m - mbea a7
Contraction, then f has 7- The I‘emainder When 3 IS
(A) a unique fixed point divisible by 25, is
(B) two fixed point (A) 12
(C) no fixed point . (B) 13
(D) many fixed points ©) 11
4. Two metric spaces (M, d,) and (D) 17
(N, d,) are said tobe homeomorphic
if there is a one-to-one and onto 8. Iffrom p + q + r things, p be alike,
map f: M — N such that q be alike and the rest be different,
(A) Both fand f™ are continuous then total number of combinations
(B) fis continuous and f™ is are
uniformly continuous A p+1l(q+)(r+1)-1
(C) fis uniformly continuous and B + 1) (q + 1)
f is continuous _ B) p+1la+1) .
(D) Both fand ™ are uniformly € p+la+rl2-1
continuous D) (p*+1)(@+1){r+1)
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9. MHGKFH TR CHFm 698 13. I FHa FHHFT

A % 3 3w &, © HK A AR 16 022072 _ 2 o fofre womeeet
af L
(A) (HNK) i = 3 W 5
(B) (HNK) @t ®ife = 5 ®) x*
(C) (HUK) S =i = 3 6
(D) (HUK) & af = 7 ©
X4
10. HFI Z 998 G % g o (el o g | D) 3
zrﬁe/zuaﬁ!r%,a‘r 14. 3R asha aHiHm
(A) G 7 el wg 2 oz, 2 _ o2
(B) G el avg o off wekar & o 7 ot a2y
() G anaeh wpg & (A) g
D) G sl ‘ (B) WD
Pl e e & (C) st
11. 7R swa ToE (D) IW § A HIS T8
(x —q) =y —p)* 1 T Wb § 15. iR Frawe aiwm
. i u a8
[W,P-:%@q:%] axlj+ayl2l+azg=0%
. (A) AT GHR
A) z=xy-ax-ay+c (B) T iR
(B) z=xy+a’x-ay+c (C) TS FrieRr
(C) z=xy-a’x+ay+c (D) faaor wHtentm
(D) z=xy+ax+ay+ec 16. ¥ [x], x ¥ HH A1 S TG T

qUiTeR Wt g @ | Be f(x) = [x] forg
W 3Gad g |
Q, R, I, N AR YiAY T 61

12. =ide-fafy 1 s = AR sEwd
TfRUI px + qy=pqF A A pd q

 HeI e T, IR TEIIl h gy,
(& a T 3T 3) quileh HEATS hl T U1 TrHies
(A) p’=aq TEl  geet = wrem outar @ 1
(B) p=aq oo (A) xeQ

2 B) xeR
(C} p=aq ©) xel
(D) p=aq’ D) xe N
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10.

11.

12.

If H and K are two subgroups 13.

of a group G of order 6 and 8
respectively, then order of HK is
16 if

(A) order of (HNK) = 3

(B) order of (HNK) =5

(C) order oi: (HuK) =3 . Eﬁ?
D der of (HUK) =7 s
(D) order of (HUK) Eia
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 14.

group
(C) G is abelian group
(D) G is not commutative group

The complete integral of partial
differential equation

(x-q)=(y—p)* is

0z
here, p=— and g =—
(W P Ty

(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

16.

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)

(4) p*=aq
(B) p=aq
(C) p=aq’
(D) p=aq’

2124-A 5

aZJ 15.

The particular integral of ‘
partial differential equation

Pz s

prolr v
3
X
(A) 1
4
X
(B) 3
2
c) %
(©) 12
4
D %
(D) 5

&z 0z :
@ +—=01s8

(A) elliptic

(B} parabolic

(C) hyperbolic

(D) none of the above

The partial differential equation
d*u N 6%u . *u
ox* oy* oz’
(A) Heat equation

(B) Wave equation

{C) Laplace equation
(D) Diffusion equation

=OiS

The partial differential equation
The notation [%] represents the

greatest integer less than or

equal to x. The function f(x) = [x]

is discontinuous at the points.

Q, R, I and N respectively denote

set of rational numbers, set of real
numbers, set of integers and set

of natural numbers.

(A) xeQ |
(B) xe R |
(C) xel

(D) xe N

[ P.T.O.
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17.

18.

19.

g f, §I9 U [a, b] F T uftfia
eI Held & 9T £(a) 3R '(b)
fRfa s g, A s 4 FA TF
ce(a, b) = T 3@ THR & 5

A) flc)=1
(B) f'(c) = afwrea &
€ f'e)=
(D) f'(c) =0

HqMT { U iteg ardiaeh HF B il U
A [a, b] | IR &, @& f fum
grmERerT 8 R 3i Fee 3 yeld > 0
A P, [a, b @2

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

(B) U, f)-L(P,f) <«

(C) L(P, f)-UP[f) <e

(D) L@, f) - UP) =0

M f U Y 37q0d [a, b] H T,
iag arafa® 7 BeH 8, a1 f, [a, b
m&mawwﬁaﬁmﬁéﬁ&mX=

B) [flx)dx

B) [feddx
b

20.

21.

22.

23.

peic]

(© [fax)dx

b

(=4

D) |f(x)dx

I
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M £, [a, b] T HGd § 91 W k € [m, M]
S8 m = e faen M = 3<9% £ A1 @&
cela, b] %t 31w 30 YR 2 5

(A) (o) =k

(B) f'(c) %=k

(C) (o) =

(D) f(o) =k

e £ TE G ¥ T8 G' W Th ABIeH
TG 7, K 30! A1fR 8, @ G’ 2
(A) G % gamBRt

(B) K/, & gemsit

) % % geThR!
D) %%WT@%

?Iﬁkﬂ.'eﬁ‘{iﬁ% @t foreft &t 53 v
p%%ﬁ@{a’G%pﬁﬁﬁ(Sy]ow)

IJTHHET 6 T 8

(A) kp

(B) kp+1

(C) kp—1

(D) 1-kp

afe N(a) ufifid wqg G & 39 a #
TS § adT AN T 9gel o o
IETE a % FW @ W R 5y G ow

Tl (Class) gt g

0(G)
(4) 0G)= ZO[N(a
(B) O(G)= 2 O[N(a))

O(N(a))
(C) )Z:qm
(D} O(G) = O(N(a))




17.

18.

19.

If f is finitely differentiable in closed
interval [a, b] and f'(a) and {’(b) are
of opposite sign then there exist
atleast one point c€{a, b) such that

(A) f'le) =1
(B} f’(c) does not exist
(C) fc)=0
(D) f'(e)#0

=]
S

Let f be a real valued bounded
function defined on the interval
[a, b], then f is R-integrable if for
each > 0, there exists a-partition
P of [a, b], such that

(A) U(P, f) - L{P,f) > e
(B) UP, f) - L(Pf) <e
(C) L(P, f)-UP,f) <e
(D) L(P, f) - UP,f) = 0

22.

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 If (x)dx=

b
(A) [fx)dx:
(B) Tf(x] dx
(C) ﬁmmX

(D) |flx)dx

18—yl |
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20.

21.

23.

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

(A) fllc) =k
(B) f(c) =k
©) flo)=k
D) flc)=k

If f be a homomorphism of a group
G onto a group G’ with Kernel K, |
then G' is -
(A) isomorphic to G

- . K
(B) isomorphic to A}

’ . G
(C) isomorphic to A{
. . G
(D) not isomorphic to 4{

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 R
(B) kp+1 i
(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

oG
m)mm=20&é)

(B) OG}=2 O(N(@))

(C) 0G)-3 O(()l\(l((;))

(D) O(G) = O(N(a))

[ P.T.O.




24.

25.

r‘ 26.

T p Ueh ITWTST HEAT & Y1 p, O(G) I
0T 8, o

(A} G p° B w1 T TG 8
(B) G p HIfe =1 &3 @9 &l &
(C) GH p HiIe & U =99 8
(D) ST § ¥ HIE T

Ffefafeg A a - s wdi 8 7

(A) T e UH EeA ST Jeelifes
T g B

(B) w& Al H @ S Jaeiitea
ERERIGIRS

(C) T Yaeiiieas aer A oM Ted
SN g1 B

(D) I T A HIE &

ey gufe B(X, Y) wft ufeg Was
THE X ¥ Y | & T A9 T 8
e aFe = ®9 9 gitita 2

IT|=sup | 1| @& wom = i
xeX x|

x20
B(X, Y) B4 16 GHIEE SHRMT

B(X, Y) 5% |Afse g afe X
T Tafee B

B(X, Y) -1 TS g0 Ay Y 1
nfee 8

B(X, Y) -1 Hfte g Afe Y &1
whfee 7 &

(A)
(B)

(C)

(D)

2124-A

27.

.
e
(=1 =

28.

29,

30.

e xMyRead e HF o8 &
iy &, a9

(@) flx +ylI*+[x -y =

2= - Iyll®

I+ yll* - flx -y||* =
2 2

I=I” + iyl

Ix+yl*+1x-y||* =
2 2
lI=[” =2y

Ix+yl*+ 1% -yl* =
201=11* + 1v11%)

mﬁmﬁwaﬁmﬁaﬁ{ei}
el wnfe H ¥ w onfierss agee &
&) X|¢x, e)]|*z||x||% xeH

B) ZI(x, ey|*<|x|? xeH

(©) Z|¢x, e)|*<||x]|, xeH

(D) X[, epl <]x|, xeH

T TR T, 1, 9o W afeniva &
Tx=(0,%x,X%,..),x={x)el.

» X5 Xy,
TEEUES W Tx 8
(A) (X)) X5 Xy vee)
B) 0, x,x,x,, ...}
(©) (% Ky %y 5.0
(D) (x,, X,, Xg, --)

(B)

(C)

(D)

T G T feead wnfee H W y&@m=
qT Al

(A) T=T*

(B) TT* = T*T=1

(C) TT* =T*T

(D) TT* #T*T




24.

25.

26.

2124-A

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

(A) G has an element of order p*

27.

(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) aunique factorization domain
is Euclidean domain

(B) aunique factorization domain
is Euclidean ring

(C) a Euclidean ring is unique

factorization domain

% ]

(D) none of the above

[=].2
\E 5

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
[ T]=sup | x|
xeX " - " , then identify
x#0
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.

29.

30.

If x and y are any two vectors of a
Hilbert space H, then

(A) [[x+yl*+[x-vy]*=
2| x| - [[yll*

B) [x+y|*~[x-yl*=
=+ Iyl

© lIx+y|*+Ix-yl*=
I=1* - 2l|y]|®

D) fx+yl*+x-y|*=

2011 + [Iyll*)

Identify the Bessel’s inequality.
If {e.} is an orthonormal set in a
Hilbert space H, then

(A) %|¢x, ep|*2|x||% xeH

(B) Tlx, e)|’<|x||% xeH

€) ZIx, ey|*<| x|, xeH

(D) 2|, ep] <|x|, xeH

An operator T define on [, space
by Tx = (0, X, X,, ...}, X =(X) €L,
The adjoint operator T"x is

(A) (X X5 Xy, --2)

(B) (0, x;, X,, X, ...}

(C) (%, X4 Xy -00)

D) (%, X,, X4 ---)

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

(A) T#T*

(B) TT* = T*T= 1
(C) TT*=T*T
(D) TT* =T*T




31.

32.

33.

e é’=a1fi\+a23+a312i»>r, ar
[)J(ij[k]w

LISES

) 2
(B) 2a
© =&

2
(D) 37

11‘%}{2y+2xz=4%1%1'-@’(2,—2, W
gols Ao afew @

(A ) A
(A) —i+2j+2k)/3
\
( » n _a
(B) 21+j+2k]/3
\
(A A
(C) i+2j+2k]/3

(D) [-'i‘+2j‘+'1‘<}/\/€-

T
El%;"“ﬁi

qﬁ?wgwmﬁ(&y,z)%
H1E g T3 Saheg we 8, a1 =

[g.ﬂﬁ [?.v]g'_-g*[v.?]ﬁ(v.g]

34.

35.

37.

Ife ?.d?:O[aﬁ ‘r’=x’i‘+y§+zfcj
R, @ |r[waE

2

A) Jx*+y
(B) yx®+y*+2z?
(© V22 +x*

(D) 3N

Ife S H1E 990 T8 |, S g BT T
S V@ F=xi+2y5+32k &,
@ [[F.Adsw w2

(A} 3V
(B) 6V
) Vv
(D) 2V

afe w = f{z) = u + iv e
u-v=e¢"(cosy-siny), Tz % qq
T wH AH B

(A) e*+¢c

B) e*+c

(C) e +c

(D) €’sinz

1 .
f(Z)=maﬂmﬁﬁE%ﬁ

o g, =i Aot |z] < 1 89 % fo

a2

(A) l+iz+Ez2+£z3
3 9 27 81
1 1 1 1
E_z-+222+223+2z4+
1.1 .11
2z 2z* 2z* 2z°
(D) l_i +13 2_ﬂz3

+...

(B)

(C)

+...

Z+—2z
3 9 27 81




32.

33.

If 2=a, ,i\-l-az + aafz,thenthevalue 34.
of fx{axi )+ «(@xi) v axk]
is
(A) 4
B) 234 %
2
(D) 3% 35.
The unit normal vector to the
surface x°y + 2xz = 4 at the point
(2,-2, 3)is
(A) (—€+ 2 5+ 23:] /3
(B) [21’# i+ 2%) /3 |
(C) [f+2§+ 2?{]/3 36.

(D) [—'i‘+23"+’1‘c]/\/€

If fand Eare any two twice
differentiable functions of space
coordinates (x, v, 2), then the
expression

[-gnv)-f_[?.v)g_g[v;)ﬁ(v.gj 37

is equal to
(A) V.(f X 'g’)
B) fxg

¥Z.dr=0|where? =xi+ y3+ zﬁ;),
then, value of |?|is

(A) Vx*+3°

(B) /X2 +y2 _I_ZZ

(C) Vz*+x°

(D) constant

If S be any closed surface, V is

the volume enclosed by S, and
—

F=xi+ 2y3\+ 3zk , then the value
of Hﬁ.ﬁds is '
S

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

Ifw=f(z) =u+ivand
u-v=e(cosy-siny), then
value of w in terms of z

(A) e*+c
(B) e“+c
(C) e*+c
(D) e*sinz
, 3 1
Expansion of f(z)= ———(z Dz

in a Laurent’s series valid for the
region|z| < 1 will be
(A) l+iz+§z2 wtﬂz3 +
3 9 27 81
1,1 11
2z 2z 2z° 2z*
1 1 1 1

(B)

_— + -+
©) 2z 2z 22° 2z°

1 4 13 , 40 ,
D ——~—z+—2z*——2
( ) 3 9 27 81




38. @i z*' + 4(1+)z+ 1 =0 F &
e €
(A) reafaes gt [ Tquis § a1 Seats
el 111 =guis 4

(B) I II sigetsr, g i € ot
(C) I IV Igaty, S § 3t g
(D) W% Jguty ¥ U g

39. IR f(z) Wd (SWF) D # dvalys &), @
|z] < R g aitwriya g wd
[flz)|[< M V zeD a1 f(0) = 0 I
TS T &,
m)mﬂs%M
(B) |f(z)]< M|z|
(C) [f(z)| > M|z
(D) |f(z)|>%|z|
40, ﬂﬁw=T(z)=%ﬁaT'l(w)%
(A) 2+ 3w
w+1
2-3w
(B) w-1
L 3v2w P
(€) — [ [u]
3-2w
(D) —

2124-A 12

41.

. A2,

43,

44.

T5e IRt g @ qum aet,
Tranfag, g wEwal & &7 3 Ja
I, TUT T WTeaTdes o ®9 ° s foRar
(A) Tt wRat oo e

(B) @t Sipt=d S

(C) @t FygeH=< awaar

(D) @i FfggRvae=

TR IR IO T (V, <, >) #

e u 3 v & aftw 3 99 qHF BT

[: V= R % foe f=fefea & s-a
forepeq s @ 2 7

) [« v>|s o] v

B) 4(u,v)=[u+v] ~fu-v

(© Ju+ v +fu-vff =2(jff + )
(D) [u+v]z]uf+[v]

Q= ¥ At fgeg &g

x?—4xx, +5%2 8

(A) Ffvaa garens

(B) sw-fafysa areme

(C) rffvaa

(D) Tafvaa =umars

1 2 3
AR A=|2 0 3| g g
&1 3 331

(A) X]+X5 +4x,X, + 6% X, + 6%,%,
(B)

(C)

X} + X3 +4%,X, + 6X,X, + 6X,X,
X} +X; +X; + 2x X, + 3x,x, +
3%,%,

2 2 2
X] +X3+X3 +8x %, + 12X,X, +
12x %,

(D)



b I, . -
fis g
.,/

: 38. The roots of the equation 41. The first Shankaracharyaﬂwlfo
: z* + 4(1+i)z + 1 = O lie in served as freedom fighter,
educationist, social activist

(A) Real roots lie in I quadrant and worked as a professor of
mathematics is

;. and cima%l nary roots lie in III (A) Swamy Bharathi Krishna -
N quadran Theerth
: (B) Two roots lie in each of I and (B) gwamy Shanlfiar acharya 3
" waroopararl o
I quadrants (C) Swamy Nischalanand o
(C) Two roots lie in each of [Il and o) Saraswathi
\'4 drant Swamy
quadrants Advimuktheshwaranand

; (D) Onmne root lies in each )
. quadrant 42. Let (V,<,>) be areal inner

product space and u and v are

. .. . any two vectors then which of the
39. Ifffz) is analytic in a domain D following option is not correct for

d}tlafineddby |z| <fR and satisfies msm the norm function |[|: V>R ?
the conditions |f(z)|xM VzeD : g
e e () < vzl

and f(0) = O then ) ,
y B 4{n,v)=fa+of ~fa-v]
@) |tz < ol ©) v +Ju- vl =2(alf + 1)
D) fu+ vz +[v]
®) 1)< Mz )
43. A real quadratic form
(C) fiz)| > Mz| x? - 4%,x, + 5x3 in two variable is
M (A) Positive definite
D > (B) Positive semi-definite
D) [t > il (C) Indefinite
(D) Negative definite

¥ z+2 PR
.t. 40. Ifw=T() = Z+3 then T"(w) 1s 44. Corresponding to matrix
| 1 23
. (A) 2+ 3w A=|2 0 3|the quadratic form is
! w+1l
r 3 31
: 2-3w 2 2
. (B) — (A) X +X; +4x%X, +6X X5 + 6X,X,
r¢ t (B) X +X; +4%,X, +6X,X; +6X,X, ‘
(C) 3‘;3:" (C) XI+x5+X5 +2xx, +3xx%, + ;
3X X, |
D) 3 _ 9w (D) i{é +X2 4+ %2 + 8x x, + 12xx, + ‘
w—1 XoX3
2124-A 13 [ P.T.O. ‘




45, fgamaww x? -2x,x, —~x.x, S o=fm  47.
Mg B
1 0 o 0]
1 0 -1 0O
A o -1 o -1
2
0 0 -~ o
- 2 Ty
1 1 0 0 S
0 0 -1 O
B) |0 -1 O 1
2
o o -1 o
I 2 ] 48,
1 0 0 O
0 0 -1 O
© o -1 o L
2
o o -L o
—~ 2 =
\ 1 0 0 0O
0O 0 -1 O
D lo -1 o -1
2
o o -1 1
i 2 ]
2
46. (1-x)j—x3g+xjx—y-y=2(x~1)2e"‘; 49.
0 < x < 1 GHYId HTHa G &
(A) e Wx
(B) " wge™
(C) e wx
(D) e™ W (1 -x)
2124-A 14

N ol )
;¥

J_1 () & A (S, J (%) R n Fwem
uﬁ%mwﬁﬁﬁﬁam‘é)%

(A) (g] sinx

™

© (2] cos
o) [2)cosx

R L{FW) = (£(s)) A, @ 1{@}

T 8

(A) jl“" f(x)dx, wrerd THTRS &7
At 8

B) [ fxidx, s g
= 8

© [ f)dx, s wme @
K i re

D) [ fix)dx, s qwet B
Afera |

(B)

afe Lf(s)} = F(t) ae L{g(s)} = G(t),

dt Lf(s)g(s)} =], Fw) Gt - ) du |
S TS e e F @ e
Haf@ g ?

(A) Todfi e e

(B) hei diade Turem

(C) W RAFIGH Tore

(D) H&eH Wi




45.

46.

Corresponding to the quadratic 47.
form x? - 2x,%, - X,X, the matrixis
1 0 0 0]
1 0 -1 0
® |y _ 1
0 -1 O 5 E%EI
0 O _L 0 =52k
2 i
1 1 0 0
o -1 0
B) o -1 O _L
2
0O O 1 0
L 2 i
1 0 0 O] 48.
0O 0 -1 0
© o 1 o-L
2
0 0 _L 0
i 2 i
1 0 0 0]
0O 0 -1 0
D [0 -1 o0 -
2
0 0 1 1
L 2 _

The linearly independent
solutions of corresponding to
homogeneous differential equation

2
1 —x)%+x%—y =2(x =1 e’;
D<x<1are
(A) e*and x
(B) €*and e™
(C) e™and x
(D) e and (1 -Xx)

2124-A

15

49,

The value of J (%) (where, J (x)
2
denotes Bessel’s function of first
kind of order nj is
. (o
(A) —] sinx
\ T
/
(B) i) sinx
\ X
7
(C) 2] COS X
\ 7
-
(D) EJ cos X
\ X
If L{F(t)} = {f(s)}, thenL{E(—t—)}

equals to t

(A) ["f(x)dx, provided that the
integral exists

(B) fs f(x)dx, provided that the
integral exists

(C) [ f(x)dx, provided that the
integral exists

(D) I2 f(x)dx, provided that the
integral exists

If L {f(s)} = F(t) and L{g(s)} = G(t),

then L™ ff(s)g(s)} =), Fw) G(t— ) 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

[P.T.O.




v a a --
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50.

S1.

SR el THIH!
paz = p*(xq + p°) + g*yp + ) F
ol TR ©

s 0z .. oz
(G@T,P—ax@q_ay)
(ST & 947 b WS 3= )

at+b*
ab

(A) z=-ax+by+

at +b*

B] z=ax-by+
(B) z=ax-by ab

a*+bt

(C) z=ax+by+
ab

a*+b*

ab

(D) z=-ax-by+

5 9= 9T 320 URER % U wagor #
frefefed s W B @

Temidaen |[0]1[2] 3 |4]5
ol fiwen| 5 |43 2 | 1[0
wfar Srae [12[40]88]110]56(14

1 aRoTH, aReReaeT Re gen w after s
M ®Y H T &, % W GO 8§ 7

(A) T

(B) &

(C) $o T3 gl 1 Gehel
(D) (A) 3 (B) g & 7

2124-A

52.

53.

54,

A T TF wed & 3 T E R 3
YR TF 6 EIeit & ; B % g @l &
1 9eR g fored 1 gwesn w 2wl §
THA & A 9 B 1T § 39 2
(A) 16:7
(B) 7:16
(C) 16:5
(D) 5:16

T AR 4 § ¥ 3 9K T Sl § | 98
T U1 HehaT & 3TN 98 39 W 6 FAT | |
MAA B TRFT P I RIa I 6
3,8

@ =
3
B) g
© =
o) 2
et e He g 52 ™ T T @

form wfceeanfa foru wh-ww =& 3 amr
et d & | e e amit F weg @
SICNTE T T SehT B <ht Tifrehar @
7139
33150

2
5525

1192
5525

(A)
(B)
(C)

o) _ 1
7139




50.

51.

The complete integral of partial
differential equation

pgz = p’(xq + p°) + g*lyp + ¢°) is

(where, p= %}Z{ and q = %J

(where a and b are arbitrary
constants)

. a*+b?
=—-ax + by +
(A) z=-ax+by ab
4 a4
(B) z=ax—by+a +b
ab
4 4
(©) z=ax+by+2 P2
ab
at+b*
=-ax-by+
(D) 2=-ax-by+>—

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

No. of boys o[1|2|3 |45

No. of girls 514|132 ]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

2124-A

52.

53.

54.

17

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

1
& 3
3
B} 3
© 2
D) 3

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

7139
(A)
33150
2
B) ——
5525
1192
(C) —=
5525
o) L
7139

[P.T.O.




55.

56.

57.

58.

59.

eA-Uwer fafr & srfieror € ife @
(A) 1
(B) 2
(C) 3
D) O

= 7 & e gl g 7
(A) PA~P

(B) Pv~P

(€C) PvQ

D) ~EvQ)

Y ~ g '@pﬁqgﬁlﬁm%

(A) «q
B) p
(€) ~p
(D) 5™ & %15 &
THRW x°+ pC+ qx+r=0% Al &
T h1 AT B
(&) p*-2q .
B) p*+2q L
€) pq E%'i’
D) q'r
$H Fm % IrgEr, g
x*-2x*-1=0% g
G RO T 781 & qhdt & |
(A) O
B) 1
(C) 2
(D) 3

18
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60.

61.

62.

63.

e il % worar wanft wRet Fer <fid

AR oA gam o ¢
(A) +

(B) dfterTg

(C) Hfe

(D) ufvaw smmet

gy SR p(z) =2+ 1%
TGS &

(A) (z-1) (z +1)

B) (z+1) (z+1)

€ (z-1) (z-1)

(D) SHH H & w1 &l

arg i a1 arg (1 - i) % 987 9H &

(A) (-n/2) T (-7/4)
(B) (r/2) 7 (- =/4)
(C) (==/2) 7 (n/4)
(D) (r/2) 7 (n/4)

i 9o i % O e §

(A] e—fc/2 e—2:n:maan enfz eQnm;
m=0,+1,%+2,...

(B) e11:/2 eanw e—n:/2 e—2rrm;
m=0,+1,+2,...

(C) e-r:/2 e-2mnagn en:/2 e——an;
m=0,+1,+2,.

(D) e ™ qme*™ m=0,+1,
+2,...



56.

57.

58.

S59.

. The Newton-Raphson method

has convergence of order
(A) 1
(B} 2
€ 3
(D) O

Which of the following is a
tautology ?

(A) PA~-P

(B) Pv~P

(€) PvQ

(D) ~(PvQ)

Propositions ~ q and p — q imply
(A) g

(B) p

(€) ~p

(D} None of these

The sum of squares of the roots
of the equation x*+ p’+ qx +r=0
is

(&) p°-2q

(B) p*+2q E5E
© pa e
(D) q°r

According to Decartees’ rule,
the equation x* - 2x*— 1 = 0 can
not have-more than

negative root(s).

(A) 0
B) 1
(C) 2
(D) 3

2124-A
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60.

61.

62.

63.

The founder of Vedic Ganit
Swami Bharti Krishna Tirth was
born in which State ?

(A) Kerala

(B) Tamil Nadu
(C) Karnataka
(D) West Bengal

The complex polynomial
p(z) =7+ 1 has the factorization

A) z-1) (z+1i)
B) (z+i)(z+1)
€) (z-1) (z-1)
(D) None of the above

The principal values of arg i and
arg (1 —1i) are

(A) {-=/2) and (-n/4)
(B) (n/2) and (- n/4)
(C) (-=/2) and (=/4)
(D) (r/2) and (n/4)

The values of i and i” respectively
are

(A) e—TC/2 e--QTEm and eTE/Q eZn’m;
m=0,x1,+£2,...

erl:j2 eerm ~1/2 —21|:m;

and e ‘e
m=0,x1,£2,..

(B)

— -2 _
e nIQe nmand en/2e Qnm;

m=0,z1,%2,..

-2
e ™ and *™;

+2....

(D) m=0,%1,

[ B.T.O.




64.

65.

66.

aﬁw=f(z)=t—zaamﬁqﬁ
f(z) gl W A7y =i 2 ?
(A) z=0m
B) z=-1W
[w] 2 [w]

(C) z=1W st
D) z=1W B30

mﬁﬁﬁ‘mj ———dz, & C 39 ¥,
|z[= 3.

(A) 1

B) O

(C) =

(D) 2ri

zl)

68.

Ml o 83 F R V @& n-fafieg wfen
TR B W T : Vo V T Haw GHrew
g, o«

e - I o T foreht foemol s/ A & g
S T S wenan @ wfe 3 e afe v
% IR ¥ T % Airemmeites wfew & aik
A % Tl o g arfremeirs 0w R |

HUA - 11 : e T % n Pa-fim=
FfYenales qe7 2 @ T fepofiy @ |

(A) hael FHUH ] FH B
(B) baet %Y 11 4 &
(C) B e dd &

D) Tl HeF W 2

2124-A ' 20

67.

1 o 3

e P=1 3 3|,3x3=RH
2 4 4

A A T Tg@sa @ 71 (A = 4, @
o, % 7 &

(A) 5
(B) 4
C) 7
(D) 11
-1 1 2
AEEA=| 3 -1 1| gopw 2
-1 3 4
-0.7 02 0.3
(4 {(—-1.3 -02 0.7
0.8 02 -0.2

[ -7 2 3
B) [-13 -2 7

8 2 -2
[ 70 20 30
{C) |-130 20 70
80 20 -20

(D) A™ T A I8 8




64.

65.

66.

If w=1{(z) =%—i—z then determine,
where f(z) is not analytic

(A) atz=0

(B) atz=-1

(C) atz=1i

(D) atz=1

Evaluate I dz,where C is

1
C Z (z - 1)
the circle|z|= 3.
(A) 1
(B) O
(C) =
(D) 2ni

Let V be a n-dimensional vector
space over afield Fand 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

2124-A 21

67.

68.

S
LR

R

1 a 3
IfP=|1 3 3|istheadjointofa
2 4 4

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

(&) 5
(B) 4
Q) 7

(D) 11

The inverse of the matrix

-1 1 2
A=| 3 -1 1|
-1 3 4
—0.7 0.2 0.3
a) |-13 -02 07
0.8 0.2 -0.2
-7 2 3
B) |-i13 -2 7
8 2 -2
70 20 30
(C) |-130 -20 70
80 20 -20

(D) A™ does not exist

[ P.T.O.




69.

70.

-5
HHT Y A{ ) _2] g
HATIETEMEE T A, = - 1314, = - 6
= i AR wfgw Frfalea
wiew % TS Ny Ffew o &

(A) A, =-1%F T ]

1

;
Ay =—6%1%m[ 21}
(B) A1=—1%1%m[2 3R

2
12=—-6%'P'(’TQ__1
(4
(C) A, =-1%fm O]aﬂt
A, =—- 6% fau 2]

(D) A, =-13% fag Jaﬁt

1
Ay, =— 6% Mg J

HEH M it e e %
e i ot T sifen & wemfi g e

(A) Wi ofter B

(B) T3el HATEIEE TR

(C) wieam 37 =N ¢ gehe
(D) w9 Wieeqy 317 sHlel T

2124-A

71. aw ama adiemw
d_y+[2x+1) 2% o5 GRS
dx ) X -
- Tsh
[u] 3: [=]
E‘%ﬂ (A) 2xe”
(B) xe*
(C) xe™
(D] X262x
72. WIARS TR y = cx° & ATHA
ETR
(A) &= T ggg
(B) Y dreigfn-ag {rs &g 1w fag
W B aur e 78 x-318 F IRy 3
(C) g wHg
(D) afreaRes oy
73. EHISRU 4xp” = (3x— &)’ F
re- ﬁ@a% (aa p—a)
(A) =5
(B) x=a?
(C) x=0
(D) x=a
74. ngs_{+y_(ex+l)z$[
X

22

-,




5 92 71. The integrating factor of
69. Let A={ 5 _z}then eigen

linear differential equation

vectors corresponding to eigen dy N [2}( + l]y e Xis
values A, = - land A, = - 6 are dx X
every non-zero scalar multiple of x
the following vector (A) 2xe
_ (B) xe”
orA, =—1and - xe
(A) ﬂf A, =-1and (C) xe**
= xX‘e
_1 (D) 2 2x
2] fOI‘ 7\.,2 =—56
) 72. The orthogonal trajectories of the
B family of parabolas y = cx* is
(B) 2] for A, =-1 and (A) a family of straight lines
0 s (B) afamily of ellipses with centres
_J for L. =—6 E}fﬁ at the origin and major axis
- 2 along the x-axis
"4 (C) a family of circles
(C) O:| forh, =-1and (D) a family of hyperbolas
0 for h. =—6 73. The nodal-locus of the equation
|4 ? dy

2= (3x —a)’is | where, p=—=
4xp° = (3x—a) IS[ p Ix

1 _a

(D) Ll]forll=—1and A x=3
1 (B) x=a’
_l]for 7\.2=—'6 (C) x=0

(D) x=a

70. The first research paper of

legendry Indian Mathematician 74. The particulegr integral of differential

d“y

Shriniwas Ramanujan was equation —= +y = (e* +1)*is
published by the title dx :
(A} Mock Theta function (A) e*+e" + 5

(B) Highly composite number B) 1 e 4 et 4]
(C) Problem of squaring a circle 9

(D) Some problems on Bernoulli (C) e™+ §ex +1
number (D) e*+e"+1

2124-A : 23 [ P.T.O.



75.

76.

77.

78.

Teda =1fe it e e gl
d—zz+Pd—y+Qy=R%ﬁ'ﬁqﬁ

dx? = dx _
2+2Px+Qx =0 B, WA A
FH-T TR ? (&P, Q@M Rx %
e &)

(A) y = x & B H1 UH 9T 8

(B) y = €™ [ %M &I T 9 8
(C) ¥ =x° T %o T Th W g
(D) y = e I Held &1 TH 9T B

gt fafy & wfie x = fx) ® g
we § Tty sl gnft =fe awafas
T & g &

(A) |f'x=) <1 -

(B) |f(x) <1 i
(©) =)<l
D) fix<1

Rgs wfiertor T AX = BSET A, n
Wi T TH T IR (n Hf) 2,

X, B e R", @l Ma-diee o &

7 w0 W, faft sfranfa gt & afe
(A) A foelt ot wobR %1 ot ameyg
(B) ATifved wv & fout wurdt smogg 2
(C) A it fryw ammegg &

(D) Ao By s &

qdE wife & w-F3 W & win @
m%=x+ym5ﬁy(0)=l,
H x = 0.1 W YHAE & IR N dF
TS 96 1 TETE h = 0.1 ¥ gL, B
(A) 1.1100

(B) 1.1103

(C) 1.1130

(D) 1.1003

2124-A
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79.

80,

81.

82.

U< <! wg 0.1 o gu SRR fafr 9
TR jx—y=x2+y2,)’(0)=osﬁ
y (0.5) =1 T IS & i W d%
158

(A) 0.032

(B) 0.320

(C) 0.014

(D) 0.031

I:ydxwammmaﬁ@%m
e wh-foe frm a w6 y = f(x) =
HHT SR & T

(A) o @

(B) atfawaed

(C) WEeH

D) I

T IS BY GAAE T I § 20 9 2,
o o v &t faft 3 % | 39 gwaeiw
% 1 WAHY ardd o) fohas &1 o
ffa s 2 7
(A) 10
(B) 12
(C) 15
(D) 30

FhAY TG I Toh I AH
CEROR
(A) O
(B) 1
(€ -1
(D) 2




75.

76.

7T7.

78.

2124-A

If 2 + 2Px + Qx° = 0 is valid for

a linear differential equation of
2

. d%y dy
second ordér —= +P— =R,
0o +P i +Qy =R

then which of the following is true ?

(Where P, Q and R are functions

of x)

(A) y =x1is a part of
complementary function

(B) y =€ 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 = {(x)
using iteration method, the
method will be convergent if in
the neighbourhood of real root is

A) |f'x)<1
B) [fx)<1

f(x) <1
©) [f'(x) o
(D) f(x) <1 g
Ol
To solve system of line as
equations AX = B where A is
square matrix of order n,
X, B € R", using Gauss-Seidal
method, the method converges if
(A) A is any type of square matrix
(B) Aisstrictly diagonally 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. -j% = X + y with initial
condition y(0) = 1, at x = 0.1 by
taking step size h = 0.1, is

(A) 1.1100

(B) 1.1103

(C). 1.1130

(D) 1.1003

h_f
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79.

80.

81.

82.

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

differential equation Y ey NEE

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

(A) 0.032
(B) 0.320
(C) 0.014
(D) 0.031

To evaluate I b ydx numerically

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

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

One of the eigen values of a
singular matrix must be

(A) O
(B) 1
€ -1
(D) 2

[ P.T.O.
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83.

84.

85.

86.

87.

eft-efieeT 9 F IER y% =

88. fmfifiga sea = urew & ey famem 2

Az g W ST = B wmiw |0-10]10-20]20-30]30-40]40-50
A H]:“EEQG]‘ s
((B; a;ww 3@1@ 5| 8 | 15| 16 | 6
(C) arhrenafes o (A) 0
(D) 9RfRrs Trfieor (B) 9.44

(C) 9.24
T SeshAviE SHalt Breeifi amegg @1 (D) 9.34
o : -
J—. S— 89. &mﬁﬁﬁé@v%,
(B) 3=wa s faen Bl amegg gm )
(C) = Sl Fremrofir srreg & off wpar A) f(t)= L [1+t—) : ,

% siv 7 LRI
(D) ueh Fraen Grepivfia stmeg & oft gerar o0 <t < o0
%Cﬁ(ﬁiﬁ . ) _(v+1)
A P — Q I WA g & (B) f(t)=—:,/;"1_{1+£v‘] o
) QP o(33)
(B) ~P—~Q —0 <t < oo
(C) P—>~Q v 1 vl
Py ~Q=-F © f(t) ——B(Q’QJ[Hﬁ][Q},
forell wmem s geT % Rie me,  @EE W Y
HI{Eh! U8 S5 o Gashe qrry 3 "E]E_%t‘:,'ﬁ o<t il
(A) SEET6 = AT — 3(ATE — A=) (D) f(t)= 1 (Hﬁ](g),
(B) =& = 3 Wred ~ 2 Wiew VB(X,lJ v
(C) wgw = o = me t 2
-0 <Lt <o

(D) g™ = AT + HIfEhT

w1ey e =Ty BT 8 99 @ A
ST R

(A) =1 g

(B) wgei &

(C) mifermr 9

(D) SRERAT s &

2124-A 26

90. M v, y*FeT H WA= S deT 8, @
°-9eT o A1 U9 TEL HHY: B
(A) 2v 3Ry
(B) 03 2v
(C) v 2y
(D) 2v 3R 0
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83.

84.

85.

86.

87.

Cayley-Hamilton theorem states
that every square matrix satisfies
its own

(A) trace equation

(B) rank equation

(C) characteristic equation

(D) determinant equation

The inverse of a non-singular

upper triangular matrix

(A) must be an upper triangular
matrix

(B) must be a lower triangular
matrix

(C) may or may not be an upper
triangular matrix

(D) may or may not be an lower
triangular matrix

Contrapositive of the implication
P—-Qis

(A) Q—P

B ~-P—=~Q

(C) P=~Q

(D) ~Q—~P

For the ordinary asymmetric

distribution the relation between

mean, median and mode is

approximately as

(A) mode = mean — 3 (mean -
median)

(B) mode = 3 mean — 2 median

(C) mode = median = mean

(D) mode = mean + median

The mean deviation is least when
it is measured from

(A) mean

(B) mode

(C) median

(D) frequency distribution

2124-A

88. The mean deviation from the mean
of the following distribution is
Marks 0-10(10-20|20-30|30-40|40-50
Obtained
No. of 5 8 15 16 6
Students
(A) O
(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
2\('3)
- 1 t
ae @ f)= —V—l[u—J :
Bz B (—2—, 5] v

27

90.

o<t <o

®) ft)=—"7%

(C) f(t)=?[_§’_ﬁl[ 2 J[T)

. 25
(D) f(t)=—-—-—(1+—) ,
v 1

\/\7[3[5,5]
—o<t<w

If v be the number of degrees
of freedom of y*~distribution,
the mean and variance of x°-
distribution are respectively as
(A} 2vandv

(B) 0 and 2v

(C) vand 2v

(D) 2vand O

[ P.T.O.
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91.

92.

93.

94.

2124-A

& ax’+by’*+cz*+2fyz+2gzx+2hxy = 0

% I WO wiuad S E T 6T I B

(A) —a+b-c=0

B) a=-b-c=0

(C) a+b+c=0qu TER FEad !
1 9= i g

(D) a+b+c=0 U WER FHId TIh
%I =g IRMT 8

Tl f(x, y) = O Wb 9o & FEiq
T 8, s S Jaa 2

(A) z-378

(B) y-i&

(C) x-3y

(D) I ¥ | @15 T

A TA Ik + my + nz = p 9

e ax® + by® + cz? = 1, @l &9
2 2 2
wara,a L MmN gy

a b c
() P
B) p
(€ p°
D) p°

A z =5 T ege
2 2 2
L A o
a‘ b* ¢
| 9T o5 T STFA B
(A) mab(c® - 25)
(B) mab(c®- 5)
(C) nab[c—é)

C

(D) STt H Y i 781

25
Elaifv:l-

28

95.

96.

97.

98.

LICILEE Z;i_l;_”éaﬁ-—g(s, 9, 5)
R o7E Gl 1 Gl 3

(A) 8x—-6y+z=35
B) 8x+6y+z=5
(C) 8x+6y—-z=5
(D) 8x—-6y-z=25

9%k T = 2acos B TREH @1 & UiE:
SRy | ST 3 ® IS B

(A) 8ma®

(B) 4na’

(C) 2na®

(D) ma®

X

Frafifas wu w e hifA
I:fix) gaa g Vx eR”

II : f(x) T 99Md: Tad R 9T 8
G

(A) 13K 111 wea R

(B) 13RI M1 3rde 8

(C) 1o g NI ¥ &

(D) 19 g 3R II 39 8

f(x) = sin(l], xeR"% fou

%o f{x, y) = 2% - 3x°y + y* & fou

frfafag st T @ SR-gr e @ 7

(A) fix, y) =T (0, 0) W Aftreram ur 8

(B) flx, y) ¥ (0, 0) W iaH 7 B

(C) fx, y), (0, 0) | O aafrwan 2
HAR T & =mad 8

(D) ¥ ¥ =g e




- i

21.

92.

93.

94.

The condition for the cone 95,

ax’+ by’ +cz’+2fyz+2gzx +2hxy = 0

to have three mutually

perpendicular generators, is

(A) —a+b-c=0

B) a—-b-c=0

(C) a+b+c=0and setof mutually
perpendicular generators is
infinite

(D) a+b+c=0andsetof mutually gg,
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 97.

If the plane K+ my + nz=p
touches the central conicoid @f@
ax’ + by’ + ¢z’ = 1, then El'.‘:-J-!

2 2
l_+£n_+n_equals
a b ¢

(a) P
B) p
(C) pz
(D) p

The area enclosed by the curve 98

obtained by intersection of the
plane z = J5 and the ellipsoid

2 2 2

X zZ .
XX +—=11s
c

a? b?
(A) mab(c® - 25)
(B) mab(c’ - 5)

() mab [c _ 5)

c
(D) none of the above

2124-A 29

The equation of the tangent plane

2
to the parab0101d X _Y _,at
2 3

the point (8, 9, 5) is

(A) 8x—-6y+2z=5

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

(C) 8x+6y—-2=35

(D) 8x-6y—2z=5

Surface of the solid generated by
the revolution of the curve

r = 2acosf about the initial line is
(A) 8na®

(B) 4na’

(C) 2ra’

(D) na’

Consider the following statements
for f(x) = sin(l], xeR¥
X

I : fx) is continuous V x eR”

Il ; f(x) is uniformly continuous
on R”

then

(A) Both I and II are true

(B) Both I and II are false

(C) 1is false and II is true

(D) Iis true and Il is false

Which of the following statements
is true for the function

filx, y) = 2x* — 3X2y +y° ?

(A) f(x, y) has maximum value at
(0, 0)

(B) flx, y) has minimum value at
(0, 0)

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

(D) None of these

[ P.T.O.
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100. | [ ya®-x*-y’dxdy %1 umd

A) ——
(B) &
(C) na

(D) ma’

101. fee=d gufee H =1 waiw wfeg aw
Hers O &, B(h) = (h, ) F I
o TohaT ST FehaT B 1 -
W& £, H w1 @ [fYaa fRr wfewr 2, st
fafdre w0 @ @ g Fuffa 8, 39 TR 2
@] = ||f|], T I ST 2
(A) e T
(B) sHT HFHad THH
(C) Teee e woteh Wiy
(D) Tar-fEsidsm vl

2124-A 30

102.

103.

Ife X Xgy e xn}mﬁ'\@ﬁ? qafse o
wfewt @1 IRea: w@od 9 8, a9 HH-H
s d 2 7

(A) "0'1X1 +OX, +o O X "

n
ZCZIai

T=1

,C>0

(B) ||G.1X1 +OoX +...+ anxn”

gCilai

1=1

,C>0

(C) "oalx1 +OX, ..t anxn”

> ci| o],C>0
T=1

D) o, + o, b x |

sCzn:

TE B (ST 1 =91 HiNT |

(A) Rta fenfla nmes e gafe X &

313 ¥t TE==" Mc X a4l "8q
B ¢ Afg M st 3R srafeg &

(B) A ws ek g & ag o R
TWIRE M = xe X : | X|| < 1} 61
(compact) 8, a1 X Iaifia smft
B

(C) R, 5 (compact) STET==H
forga it aftag B &

(D) uitfre fafisr o et X
7 %1% ot STEge Mc X aeft g5
T ® afe M Haw i uferg €

ail,CSO




© 2. 102, Let {x, X,,...,X_} be a linearly
99. The value of _[0 e” dx is independent set of vectors in a
normed linear space. Then which

| A) Jr of the following inequality holds ?

®) ﬂ (A) ||a1x1 +O X ot anxn"

2 >CY|a[,C>0
C T =1
© 5

(B) “0‘1X1 +o X+t anxn"

D t defined n
(D) not define 5CZ|ail,C>0
=1

(C) ||a1x1 o X+t unxn”

a

j _[ Ja2-x’-y?dxdy is mzmE

|
}
|
[ 100. The value of
L

[ VA >CY |al,C>0
o e o 2
3
Ta
(A) 3 (D) "alxl tox +..+ anxn”
B =’ sClapCs0
f (C) na’ 103. Identify the true statement(s).
3 (A) In afinite dimensional normed
(D) ma” space X, any subset McX is
12 compact iff M is closed and
unbounded
101. Every bounded linear functional
® of a Hilbert space H can be (B) If a normed space X has the
expressed in the form ®(h) = (h, f). property that closed unit ball
Where f is a certain fixed vector M= {xeX:[[X] < I}is compact,
of H, uniquely determined by ¢ then X is infinite dimensional
and such that |[®]|| = |[f|| the

(C) InR", the compact subsets are

. open and bounded subsets Lo
(A) Weierstrass theorem ' \

theorem is known as

(B) Banach contraction theorem (D) Ina ﬁn;’(ce dimens{)onilll\r&on}lggd Lo
(C) Hilbert linear function theorem ing;ac o e closed oo :\
(D) Riesz-representation theorem bounded

2124-A 31 [ P.T.O.




104. ¥f¢ H w& fgeed uAfie @ 3t x, ye H, 108.

s

@) 1631 =]l lly]l 3R s e
qﬁxﬁ(yﬁﬁ:ﬁﬁﬁ%

B) 1 y)| = ||| lly]l Fe 3R Faw
ﬂﬁxﬁl’(yiﬁﬂﬁ:qﬁﬁﬁ

©) 1y =|x||y| 3 3 Ha=
qﬁxaﬂtyiﬁﬁﬁ:ﬁﬁﬁﬁ

D) 1, y)I| = |x| |y| 3 3R et

!Tﬁxaﬂty?ﬁ‘am:wiiﬁ 109.

105. R wgew gnfw &
(A) 1 gafse
(B) 1", 1 <p<ecodA
€ L, 1<p<oTAfR
(D) 1" 1 <p <ecoqHfR

106. 3T (1, +,7) Uil 6 Tor B, o Frafeied
T ¥ SH-H1 9T TF UEE 8 ?
A} {-1,-2, -3}
(B) {-2,-1,0,1,2}
©) {...,-4,-2,0,2,4,..}

D) {1,2,3,4,5} IEI%EJ

107. THIgAI(m) (m e N) 379 Hae
T A 9 U 6 T I & i
e oo g 7, Il
(A) m¥H 3
(B) m VT 8
(C) m foom 2
(D) m 3= 4l @

2124-A 32

110.

¥i¢ F #iggal 11 W Uil =l &F 8, o
g T vt <6 g

(x*+1)

(A) 11
(B) 22
(C) 121
(D) 110

89 F %1 f4@R K &9 F ! S
o vgeman B, afe

(A) K¥ 3 31e9d 89 F W s 2
(B) K ¥ v 3908 & F W Sismird 3

(C) KAt 3999 & F W sfiamfirda
TR

(D) KT +98 %° TH 3999 89 F |
worifordia @

e da w-madta@ 2 ¢
(A) x*+x + 4 TAigge 11 qUilehl & &=
F W 3@ 8

B) x*+x+ IWQW%@H
F QU 3@y 8

(C) x°+x+ 2 WA 7 Uil & &3
F W 31@vs 3

(D) x*+ 3x + 2 Wggen 7 Yurieh! & &
F R 3@ &



104.

10S.

106.

107.

If H is a Hilbert space and x, y € H,
then

@A) 1& 31 = x|y iff x and y
are linearly independent

(B) |, y)| = [xl[|iyl] iff x and y
are linearly dependent

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

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

Non-reflexive space is
(A) [ space

(B) 1", 1<p<e space
(C) 1, 1<p<eespace
(D

) L7, 1<p <o space

If (I, +,7} 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}

) {..-4,-2,0,2,4,..}
D) {1, 2, 3,4, 5}

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

2124-A

oF;
i
e

33

108.

109.

110.

If F is the field of integers mod 11
then the number of elements in

the field (;Iiln is
@) 11
(B) 22
© 121
(D) 110

The extension K of the field F is
called an algebraic extension of
F, if

(A) someelementsin Karealgebraic
over F

(B) every elementin Kis algebraic
over F

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

(D) atleast one element in K is

algebraic over F

Which of the following is not
correct ?

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

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

(C) x®+x+ 2 isirreducible over F,
the field of integers mod 7

(D) x°+ 3x + 2 is irreducible over
F, the field of integers mod 7

[ P.T.O.




111.

112.

113.

TE HYT gAT | 114.
(A) T e wHH T = 0 AR 3R e
e (Tx, x) 2 0
(B) T itwg Rew e T > 0 Al
ﬁﬁaaﬁ(’m,x)zo
(C) U= uNag @ Hgaved e i
T >0 3 3R e Jfe (Tx, x) > 0
(D) % uiEg Was @hr® T 2 0 3R
3R %ae A (Tx, x) < 0
wged aafse & Tg=H |
(A) I @A, 1<p<eo 115.
(B) C,¥mMe, weft a7 SR &t TH
arfipnfe 8
(C) 1 wmfR
(D) C[a, b)wafee, ¥t Taq we S 55
AU [a, b] T gionfyg 2
HET N 3R N’ A+ e wwfe § 3

TRl N A N # T 0 viteg aw s
], @@

&) [Tl =int {reof: x <N < 1)
B) 7] = sup {frex): x < N Jx 21)
(©) = sup{ITa] : x < N ] <1)

(D) |1 =inf {|TE): x e N,|x]| 21}

2124-A 34

116.

g wYT g |

(A) ﬁﬁiﬁ yfa fe=w (open mapping)
T Ul 1geh 9T | HeEit
3

(B) SATh-EER Y0 Tt

g T (single linear
transformations) & Hefte 8

(C) Haa TeRg AT Tohet g TG0
¥ Tl T ]

(D) Forqa it ferwr v w6 w9 oo
T T e w9 @ g6l 2

TR (x ) w s W agE N
¥ T gRAT §9 ¥ ARER ITHA § qu
(,) 1 x T TH gl JPRW@ N @ | o

(A) (x ) goe Him x § 3R g
T 2

[w] 22 [=]
=5 (B) (x_) Y % IUTLRA GEETT & X

F 37T i B 2
(C) g (||x, ||) 3R &
(D) 3shA (||x, |[) WReg 3

WA Wi Tt # wrgemiig s 6
I % forg ST T @

(A) s

(B) ST

(C) SurA

(D) wTeed




%

111.

112.

113.

Identify the true statement.

(A) A linear operator T =0 iff
(Tx,x) 20

(B) A bounded linear operator T >0
iff (Tx, )20

(C) A bounded self adjoint linear
operator T > 0 iff (Tx, x) = 0

(D) A bounded linear operator
T=20iff (Tx, x)< 0

Identify the reflexive space.
(A) lp space, 1<p<eo

(B) C, space, all sequences
converging to zero

) 1 épace

(D) C [a, b] space, set of all
continuous functions defined
on closed interval [a, b]

Let N and N’ be normed linear
spaces and let T be a bounded
linear transformation of N into N,
then

() [T = inf {[Tx)]: x € N, x| <1}
B) 7] =sup{ITx)|: x < N || > 1}

© Iml=sup{redf:x <N <1

(D) [T =inf {{Tx)]: x e N, |x] 2 1}

2124-A

35

114,

-
LB,

DE7E

115.

116.

Identify the correct statement.

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

(B) Banach-Steinhaus theorem
deals with single linear

transformation

(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 (x )
diverges weakly to x

(C) The sequence ([|x_][|) is
unbounded

(D) The sequence ([|{x_|[) is

bounded

The Pythagoras theorem in
ancient Indian mathematics
discovered by '

(A) Aryabhata
(B) Brahmgupta
(C) Baudhayana
(D) Madhavan

[P.T.O.



117.

118.

119,

120.

S o 3 e 3Eq Aot @ ReER
feresfra foma

(A) Imng

(B) e

(C) srEfie

(D) &

forelt gftertor =61 IR feTe 9= % TR T
2 99 9% F 308 g SR o R A

T fopE FaT ?

(A) sifEme T

(B) WTER{EH — I

(C) =rEfHTe

(D) Ry

Y W1 Hh SHU HEY A B

(A) qUIieh! 3 TH= W “¥ &I AT I(E
ey

(B) &HTH: QUM o d=ad W fevrsadn
TEY

(C) Tt =g % U1d o= W
SR ICHERSCE

(D) <l % G W, TEY R S iy
2 xRy ¥l x,y § g & 5g1 2

afe fored gar o 15 fe R, o 3ws TR
e g ?

&) 9

(B) 14

(C) 16

(D} 20

2124-A

121.

2
=

36

122.

123.

124,

Tl r=a-/2 AT 1 = 2acos0 & S i
IMIRres &6 8

(A) 2a’(m +1)
(B) =a’
(C) 2an
(D) a’(x-— 1)

3T (a,,), TR,
_142%435 4 40/l 3 3 frg

" n

frefafea d g sR-wmaw 8 7

(A) (a) 1 W ARmEiE F=H 3

(B) {(a,) 0 W aifira et 2

(C) (a,) oo T &R FTdl B

(D) (a )t RwiE i 2 i gt
FqeTiE ot 8

lgih [ (an)’ a, = 2n-7 ’ % ‘Pﬁq
3n+2

Frafifea wemi 8 9 SH-w TR @ Q7
(A) (a,) THET A &€ W &

(B) (a,)3R ufteig @

(C) (a,) 3w g

(D) (a,) IT&d &

o ,p>0%

a.uﬁi(_l)m
(A) Frowe: sl afg p<1 8
(B) ﬁ'{efaﬂﬁ:a]mﬁﬂﬁp>1%
(C) wwd sl gaR0<p<1%

(D) & & i T



117. The idea of the infinite series
for the calculation of = was
developed by

(A) Aryabhata
(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) Bhaskaracharya —II
(C) Varahamihir

(D} Aryabhatta

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

2124-A

121. The common area between the
circles T =a+2 and r = 2acosf is
(A) 2a%(n +1)
(B) na®
(C) 2an
(D) a*(n- 1)

122, Which of the following is true
for the sequence (a_), where

1+2}5+3}6+...+n%19
a. = {

n

ﬁ. -._!l__ag_]:"_I n
ﬁ%j

(A) (a,) converges to 1

(B) {a_) converges to 0
(C) (a,) diverges to

(D) (a,) neither converges nor
diverges

123. Which of the following statements
is not true for the sequence {a.),
2n-7
n= ?
3n+2

(A) (a_)is monotonically
increasing

(B} {(a))is bounded above
(C) (a)is convergent
(D) (a)is divergent

(__ 1)n+1

p H

p>0is

[+ 8]
124. The series Z
n=1

(A) absolutely convergent if p<1
(B) absolutely convergent if p >1

(C) not conditionally convergent
ifO<p<1

(D) none of these

3

I N e
T

dets




125.

126.

127.

freffas Sl § @ SE-aT ER R 7
a) —
1+x

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

(B) log(l+x) < xqdl

log(l+x) <

© 14}-(x

< jog(l+x) <x,x>0

(D) lj-{x < log(1+x) @M

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

zﬂiZu Tk wifreaen Aoft 1 R AT §,
a‘rzu =1 13 ) gafd=mE Zuk

(A) o T AuEIiE Bl &

(B) [T i@ gt ?

(C) — oo T STqEING Bt B

(D) id ofi T 18+ R AP 7

Th THRR Mt Z(l)‘” w u_>0,
A g, afy M

A) u, <u ¥in>me N3l
limu,#0

(B) u,,, =u @it n2>meN 3R
limu =0

(©) u,, =2u ¥ n=meN 3N

11mu =0

D) u,, <u @fin>meN3N
limu,_ =0

2124-A
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129.

130.

131.
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s L

goft

.'n=1n-p
(A} fmnf i, ok p<1
(B) HTwTiE g1 8, A p=1
(C) afwenfa gt &, 3l p = 1
(D) il €t 8, A p > 1

T a HIE I GEF & 3R b B8
gHTeHeh ST G a1 | 99 Uh A
quifes n T HAf&T 36 TR 3

(A) nb>a

(B} nb<a

(C) nb=a

(D) nb<a

AT A T TOHE F=EE B 1 AR
f: A— B AFESEE 8, @

(A) B TH T 7

(B) B T% VM G4= &
(C) BT d 9% g
(D) B T g 64 §

i @@ a, =[3 0 2 2],
a,=1-6 42 24 54] 3
ag=121 -21 0 -15]
WI:WW:W%I
e 10 : THHTad; T 3 |
(A) el HY [ T B

(B) et %uF 11 9 3
(C) QI FeH & 8

(D) QT HUT I B



125.

Which of the following statements
is true ?

(A)

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

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

log(1+x) < , >0

p:4
1+x

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

1+x

(D)

xx < log(1+x) and

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

126. If Z 1, is a positive series
n=1

which converges to [, then any

rearrangements Z u,_of > u, also
n=1 n=1

(A) Diverges to
(B) Converges to I
(C) Diverges to —

(D) Converges to any number less
than 1

127. An alternating series 2 (-1)""'u,,
n=1

u_ > 0 is convergent is
<

(A) u,, €u _foralln=me N and
limu, #0

u,, =2
limu,=0

(B)

(C) v, 2u foralln2meN and

limu, # 0

(D) u,,,<u foralln>meN and

Iimu,=0

2124-A
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130.

|
128. The series Z§
n=l

(A) Convergesifp<1
(B) Divergesifp=1

(C) Converges if p = 1
(D) Convergesifp>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)
(B)
€
(D)

nb > a
nb <a
nb=a

nb<a

Let A be a countable set. If
f: A — Bis 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,=[3 0 2 2],
a, =[-6 42 24 54] and
a5=[21 -21 0 —15] are
. Statement I : Linearly independent
=

Statement II : Linearly dependent.
(A) Only statement I is true
(B) Only statement II is true
(C) Both the statements are true
(D) Both the statements are false

[ P.T.O
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132.

133

134

2124-A

gfeme=m 3 1], "W e=[3 2 1]
3R wfi@ e, = [2 1 O] =T THHTEA: &=
2, 9 m & O

(4) 1
(B) ©
€) 5
(D) 2

o]
===

afew gufse V(F) $i & swemfeat w,aun
W, %1 €9 V(F) $ Iugmfee grft afs 3
Hadt A

136
(A) W, cW,3RW,cW,

(B) W,cW,IIW,cW,
(C) W, e W,3RW,z W,

(D) T & % T
137

Ife V 3t V' 85 F W ¢ |few qnfsel
2T IH-d forr At vl B 2

(A) TcEus TRIRET t:V oV,
tv) =v Vv e VT s SRR 3

(B) ¥ Wafemmt: VoV, t(v) =0
Vv e VT Raw T § sl

0, V &I I Tfew 3

R t: Vo V', Th s TR 8
T« t(0) = O' & 0 3R 0’ A:
V 3t v’ & v afew @

U t: VoV, vu,veV
IMVo,peF, tlau+pv)=
o t(u) + B t{v) T e TR 8

(C)

(D)

40

135.

e wfafemor t 1 R R,

t(X:Y) = (X+y,x_y)mﬁq1w%7
a1 3ER B ={(1, 0), (0, 1)} & &N

t T R B

-1 1
w |7 _1]

—1 -1
-1 -1

gﬁ
e

(B)

HH 8

(A) —120 @1 0 A
(B) 5! 7 6l -
(C) O 6!
(D) T & I Tl
FrafeiRaa o S-91 sinx FT1 HHhAA
o SIS % W9%eT ®9 % 1Y 8,
SEfh 0<B <187
(A) x——3+—5+...+(— )t X

(2n-1)

2n
+{=1" ’;— sinfx

3 S

B) x-37%%5)

X2n

(2n)!
o 3 N %5 (- 1)tx2e
(n-1)!

(_ l)n-l X2n—1
(2n-1)!

sin Ox

(-1

(C) YR
X2n
(2n)!

(D) 3 & I§ T

+H~1)* = (1-0)" sin6x




132.

133.

134.

The vectore = [m 3 1] is a linear
combination of vectors e,=[3 2 1]
and vector e, = {2 1 0], then m
equals

(A) 1

=]
B) 0 o
(C) 5
D) 2

Union of two subspaces W, and
W, of a vector space V(F) is a
subspace over V(F) if and only if

(A) W,cW,and W,c W,
(B) W,cW,orW,cW,
(C) WieW,and W,z W,
(D) None of these

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: VoV, tlv)=v YveVisa
linear transformation

(B) The zero transformation
t: VoV, tv)=0VveV
and O is the zero vector of V
is a linear transformation

(C) Ift: V-V isalinear
transformation then t(0) = 0’
where O and 0’ are zero vectors
of V and V'’ respectively

(D) A transformationt:V -V,
VYu,veVandVa,BekF,
t{fou+pv)#atu) +ptyv)is
a linear transformation

2124-A
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135.

136.

137.

The linear map t : R°>> 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
W | J
1 1
®) ]
1 1)
©) }
1 1
o |, 1]

Ify:

x;{ I then the values of
¥5(0) and y,(0) are

(A) —120 and O

(B) 5! and 6!

(C) 0 and 6!

(D) None of these

Which of the following is
Maclaurin’s expansion of
sinx with Lagrange’s form of
remainder, where 0 <9< 17?

X3 XS ) on 2n-1
(A) X 3 + 5 +...+(-1)

(2n-1)
2n
+H-1)*" );— sin6x
n
XS X5 (_ l)n—IXZn—l
(B) X——+"—+. b
31 5! (2n-1)!
2n
(-1)* (; T sin6x
n
c < __3 N : (_ l)n—l X21'1—1 :
© 31 5! (n -1
2n
+H-1)? (’2‘ ; (1-8)" sinBx
n)! :

(D} None of these

[ P.T.O.
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138. =g TER (Bram), fres sraweli ot 141, figafiz =, 2, =i Tz, = 0H

2 S T 5k ﬁgaﬁwl=0,wz=i@iw3=ooﬁ
X-6xy + 11xy" —6y° +x+y+1=0 whifafre w0 awen filfes s &
¥ 8w Sy A e g e ,
Fdl & e forg (3, 2) & ToRA 2, A w==
1
(A) x°-6x°y +11xy"- 6y°+3x—2y=0 (B) sz—l
(B) x-6:%y +11xy"— 6y°+2x -3y =0 (©) w=-§
(C) x*- 6x°y +11xy"— 6y —x=0 D) w=_*—
z+1

(D) x°— 6x’y +11xy’ - 6y°+x=0

142. WZZ: ¥ frr foig @@ w9 §

139. Fsini’“xdxwm:r%
0 e w—i .z-—i

nlx w+i zZ+1
(4) [2°(2n)!]? B) £1 w w—1 =_Z—l
w+1 z+1
(2n)!n ?ﬁ"‘ﬁlﬂ w11
(B) 22n+1[n!)2 EEFE (C) 174 w+i-—~z+i
| 1
© (2n)!2_7£ P 1QE[W+1=—z+1
2"(n!) 2
1 .
(D) ;I?r)l" g 143. e 1) F+iwgH g7 3,
i T 3R 2
140. TS 1 = afl+cosd) F T T=TE B (A) 2mi
(A) 16a (B) ?
(B) 2a © 4i
(C) 4a 41
D) =

2124-A 42




138.

139.

140.

The cubic, which has the same
asymptotes as the curve

X-65y+ 1lxy" -6y’ +x+y+1=0
and which touches the axis of y
at the origin and passes through

the point (3, 2), is

(A) -6y +11xy*— 6y°+3x -2y =0
(B) x*-6xy +11xy°- 6y°+2x -3y =0
C) x°- 6x°y + 11xy* - 6y°-x=0

(D) x°- 6x°y +11xy°-6y°+x=0
The value of _“Esin2r1 x dx is
0

nln
B) [2°en)P

(@n)!n
(B) 27 (0 F
@n)! =
€ 2rmyF2

D (2n)! m.
2%"n| 2

The entire length of the cardioid
r = a(l+cosh) is

(A) 16a
(B) 2a
(C) 4a
(D} 8a

2124-A
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141.

142.

S

143.

The bilinear transformation that
maps the points z, = «, z, =i and
z, = 0 into the points w, =0, w, =1
and W, = is

(A) w=}—
z

’ H

B) w=

—d

z

() w=-

= N =

D) w=

z+1

The fixed points and normal form

(A) +iand W=1_ ;271

w+i Z+1

B) tland W—1__2z-1
w+1 z+1
1 1

€) iand ——=-——
w+1 Z+1i
1

z+1

1
(D) 1and ——=-

The function > has double

_ L
(z2 + 1)
pole at ti, the residue at i is
given by

(A) 2xi
B Z
1
1
€ =
o 2
1

[ P.T.O.
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144. z = o T—2 lmaﬁﬁﬂ%

Z2 -
(A) O
(B) 1
€ -1
(D)

1 .
145. z=§q'<tan“‘1nzwamh%,agr

n TF G YA qUieh §
(A) mi"
(B) —mi™ “f‘gel'!'l
it ol A
o) £V
13

146. WA I(exdx+2ydy—dz)
T, T CTE L+ P =4, 2= 2; R
(A) 1
B) 2
) 4
(D) ©

147. i k7 + 2kxy + my” + 2gx +
2fy + ¢ = 0 T g0 I Tiefig =, 3

A) I=m@Wk=1
(B) k=0
(C) I=mW@k=0
D) k=-1

2124-A
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148.

149,

150.

Wb 14—~ 4xy + 11y° — 44x — 58y +
71=0% &g % e 8

(A4) (2, 3)
B) 2,3
€ (2,~-3)

(D) =2,-3)

i L= 1+ecosd ¥ fig
r

(r,, ©,) T TR Y@ 1 GHIH &

L

&) £= esinf+cos(6-9,)

(B) %:—esin9+cos(8—-91)

(C) %: ecos@—cos(0-9,)

(D) L=ecoso+cos(6-8,)

fodeft araft (18] STIATRR B) @ e 9
e fardl ¥ 1 = gl @

(A) x*+y*+ fyz +gzx + hxy = 0
(B) fyz +gex + hxy =0

(C) Z+x*+fyz+gzx+hxy=0

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




144.

145.

146.

147.

70 148.
The residue of 1 atz=wis
(A) O
B) 1
(© -1 .
(D) «

_ 1
The residue of tan® " 'nz at z = —
is where n is an even positive
integer
(A) mi®
(B} —mi"

The value of the integral

I(exdx + 2ydy — dz)

x(:vhere C is the curve x* + y* = 4,
z=2;is

A) 1

(B) 2

(C) 4

(D) O

Equation Ix° + 2kxy + my” + 2gx +
2fy + ¢ = 0 represents a circle, if

149,

150.

The coordinate of the centre of the
conic 145’ —4xy + 11y* — 44x — 58y +
71=0is

A (2, 3)

B) 2,3

) (2,-3)

(D) (-2,-3)

The equation of the tangent to

the conic l =1+ecosBat the
T

point (r, 6)) is

(A) %=esin9+cos(9—91)
(B) %=—esin9+cos(0—el)
(C) %=ecose—cos(9—91)
(D) %=ecose+cos(6—el)

The general equation of a cone
of second degree which passes
through the coordinate axes (the
axes being rectangular) is

(A} x2+y2+fyz+gzx+hxy=0
(B) fyz+ gzx+ hxy=0
(C) z2+x2+fyz+gzx+hxy=0

D) y*+2°+fyz+gzx + hxy = 0

(A) I=mandk=1 Ei;g
(B) k=0 (=] =]
(C) I=mand k=0
(D) k=-1

2124-A 45
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