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0.5
Let f(xy)= Ly = whenever x2y2+ (x - y)2# 0. Then which of the following is not

S

true #



lim lim f(x =0
*x—=0 y—=0 ( y)

B: . X
lim lim f(x, =0
y=>0 x=0 [ y]
C: .
lim f( x. =0
{x.y) = (0.0) ( Y)
lim f(x. y) does not exist
(% ¥] = (0. 0)

The directional derivative of f(x, y) = x - 3 xy along the parabola y = x* - x + 2 at the point (1, 2) is : \ 0.3
A
VA7
B 7
Yo o
C: 5
47
7.
/ V2 \\'
V 8PN
v 05
B
XK=
— if (x. 0.0
ot iyl = Yoz 10 = (0.0 @
0 otherwise
Which of the following is NOT frue 2
A
X 0.0)=0 @
x \
B
X 0= ~1
o \
C: 2 A
1 (@o)=1
ox oy
| 07 N
D: g
7 legi=1
oy Ox
0.5

The maximum value of z = xy subject to the condition x +y =1 is

A
Y



The area bounded by the curves y = X2, y=xandthelinesx=0andx=1,is: 0.5
A }/
2
B: y
4
C: y
6
D: T
/8
The surface area of the portion of the plane x + y + z= 1 cut by the cylinder x? + y2 =1, is : V 0.5
A:m Q
B:
3w
C:2n
*
D:
2’\/5 T \
- 0.5

Let f{x. y) have direclional derivatives +2 and -2 at the point (1. 2) along the directions i

and - | respectively. lis gradient at (1, 2) is :

N

A: o~ A

V=]
B: & A

i+ ] \
C- 4 ?

. A A
2i +2]

D: A A
gj =9




0.5
Which of the fallowing is the equation of the tangent plane to the surface z = x* + y°

af the point (1,2, 3) 2
A x+2y—\/52=5—3\/§
Br x 2y - J5z=5-3.5

x+3y—\/51=5—3\/§

D g By f5z=5-35

— 05
The work done by the force @\

F=xli+yzj+zk

in moving a particle from (1, 2. 2 ) to (3. 4, 2) aloeng the straight line. is :

B: 6%

A

L 2

C:
%%

N
- ‘ \‘ef'o

0.5
The value of the line integral § [xhy"’ Jdx + (y+2x)dy where ¢ is the boundary of the
=
region in the first quadrant bounded by y2 = x and x2=y, oriented in the counter clockwise
sense is :
A 1y @
30
B: 9
741
C: 7/ ’
30
P -
D:
11
31
0.5

The value of the surfoce integral Hv ds where S is the portion of the cylinder x=6 - y2in
§

the first octant bounded by the co-ordinate planes and the plane =1 is:

A:31

B: 3y2



C: 3%
D: 3%1

0.5
The value of the surface integral
[[3%* dydz + 6y* dxdz + z dxdy where §is the surface of the region bounded by x2+ y2
s
=16.I=0ondI=1is5:
A:64m
B:48n
C:24n
D:16n
: _ . _ . _ .0 r J W 0.5
Consider V= (0, ) € Rand define+: VxV — Vas+ ((x,y)) =xy and .. RxV — V as .((a, x)) = x* Then
A (V,+,.)is a vector space over R with 0 as the additive identity.
B (V, +,.) is a vector space over R with +1 as the additive identity.
*
C: (V, +,.) is not a vector space over R. \
D: (V, +,.)1s a vector space over R with -x as the additive inverse of xeV.
.
Given a matrix A of order m x n, the equation Ax = 0 has a non-trivi. IIW 0.5
A:m<n
B:m>n
C:rank of Aisn
D:m=n \
”~ s
Which of the following igg@T aMry matrix of order 2 ? 0.5
AL To 1
L ] O_
B oo
_C ] - |
C: 11 0]
_O ] . |
D: '| '|
0 2
0.5

Let A eM,(R) be a diagonalizable matrix such that A = QT DQ for some diagonal matrix D and an orthogonal matrix Q. Then
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A : The characteristic polynomial of A, Q and D are Same.

B : The characteristic polynomial of A and Q are same.

C : The characteristic polynomial of A and D are same.

D : The characteristic polynomial of A is the product of the characteristic polynomials of D and Q.

0.5

Consider the matrix A= B | which rotates the vectors in R? by 120° in the
= 7
clockwise direction about the erigin. Then the characteristic polynomial of A28 js:
A:xP+x+1
B:x?-x+1
C:x?-2x+1
D:x2+2x+1
Na¥N

Letuy, uy, ..., u be a set of vectors in R™. Assume that the Gram-Schmidt orthogonalization pro Me&n these vectors to obtain the vectors
ny, Ny, ..., Ny, then pick out the true statement. . 6
A: The vectors vy, vy, ... , V| are non-zero.
B : If the vectors uy, uy, ... , uy are non-zero then the vectors vi, vy, ..., V| N-ZEr
C : If the vectors vy, V,, ..., V| are non-zero then the vectors uy, u -ZET0.
D : The vectors vy, v, , ..., Vi are linearly independe
Let A be a 2 x 2 real matrix such that the eige of A ar”c;w 0 and i. Which of the following statement is true ? 05
A : A can be symmetric \
B : A can be skew symmetri Q
C : A is diagonalizablégway
D:N
Let {;::'MZthe standard basis of R>. Then which of the following linear transformation T : R? - R is not orthogonal ? 0.5
A:T(e) =ep T(ey) =e3, T(e3) = ¢
B T(ey) =ea, T(eg) =-ey, Tle3) = e3
C:T(e))=ep T(ey)=-¢,T(e3)=0
D:T(ep) =e;3, T(eg) =ey, T(ez) = ey
Let A be an n x n real matrix. 0.5

Which of the following condition implies that A is diagonalizable over C ?
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24

25

A : Ais not a nilpotent matrix

B : A is product of two simultaneously diagonalizable matrices over C

C : A? is diagonalizable over C.

D : The number of distinct eigen values of A is equal to one.

Which of the following matrix is diagonalizable over R ? 0.5
A 010

0 0 1

000
B0 01

000

00O

C: i
sinnB cos Z2n#
) where
cos 2nf  sinné =*7
D : Any permutation matrix.
*
2 4 9 &

Pick out the true statement. \v 0.5

A': Every n x n real matrix can be reduced to Jordan canonical form over R.

B : Every n x n rational matrix can be reduced to Jordan canonical fo.

C: Every n x n real matrix can be reduced to Jordan cag

D : Every 2 x 2 real matrix can be reduced to Jordan calig over R.

-

Let u,v, w be three vectors in R2. 0.5
‘Which of the following statement is true ¥

C : If thexectof§u, pairwise orthogonal then at least two of them are zero vectors.

D:T ssibleffhat the vectors u, v, ut+v are pairwise orthogonal and all of them are non-zero.

Regard, Q, the set of all rational numbers, as a metric space with 0.5
d(x. y) =[x -yl.

Let E be the set of all x € Q such that 5 < X2<17. Then,

A E is not closed

B : E is not compact

C : E is not bounded

D : E is compact
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28

29

30

Letf,: [O.v.; — Rand f:[0.%) — R be defined by i, (x) = .x:—n fx) = O for all x. Then, "
A: (f,,) Converges to f point-wise in [0, o)
B : For each b > 0, (f,) does not converge to f uniformly in [0, b].
C : (f,) converges to f uniformly in [0, )
D : (f,) does not converges to f point-wise in [0, )
0.5

Ea

g
Lef f(x) = ZW‘ 0= x= 2m Then,
n=1 n

A : The series does not converge uniformly on [0, 2x]
B : The series does not converge point-wise on [0, 27|

C : The series converges uniformly on [0, 27]

" The function fis not continuous at n = %

¢ -\ ’- 05
4
Let f,(x) = Xi‘l, n=12..andxe [0, 1]. Then, \
x* + (F nx) -

A {f,,} is not uniformly bounded on [0, 1]. @v

It fr(x) # 0 for some x.
n—x

C : There exists a subsequence which converges uniform L 1]
D : There does not exist a subsequenc ic ver@ies uniformly on [0, 1].
N\
AR - 0.5
: 1+ 3x
Letf: [0, 1) —» R be defined by f(x] = . Then,
A : fhas a fixed, x}
B: no; atton mapping.

C : fhas no tixed point in [0, 1).
D : fis not continuous in [0, 1).

0.5

Consider the series %,x € [0. 1] Then,
W1 0%+

A ) X sasc i
The maximum value of ) i
N + n’ x
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32

33

34

o X : -2
Derivative of ————— —  iszerowhen x=n é.

3 3
n/£+n/£x

Maximum valve of ————— s ]
) / %

D : The series is not uniformly convergent in [0, 1].

Which of the following function is not measurable ? 0.5

Ay A, for every subset A of R

B : Monotone functions

0 ifx=20

f:[0,1 R defined by f(x) = :
101} et Byl {xsin% if x=0

D : Constant function

0.5
Letf: [0, 1] - R defined by f{x) = ? :; :Zg then the Lebesgue infegral of f(x) is:
*
A : Does not exist \\
B:0
C:1
D:
’ ()»0
S 03
Ll B =0 T =l 2 n=T: 2
Then [ lim inf f,(x) dm(x)and lim inf [ f,(x) dm(x)
[0, 2] [ 2
Al 1 <
B:0,0
C: &0
D:0,1
0.5
[1 if D<t<2

Let f: [0, 4] — R defined by f{x) = Then I ¥(x) dm (x) is:

|- it 2<t<4 o



35 | Which of the following is true ?

Y f@) =

1 . % %
Y is continuous at zo=i

B : f(z) = Arg (iz) is continuous at zy = i.

C: 3
z7-1
V== 8| = . .
f(z) =1 2z-1 is confinuous atzp=1id
3, Jzl=1
D:
z3-1
> oozl = 1 . iy
f(z) =% =1 is confinuous at z, = =1
243 2
-, lzl=1
3+i
36 o« O & 0.5
The image of the vertical line x = 4 under the reciprocal mapping w = zl is:
: 1
Wl =3
8
B 1| * O
W — —.w =0
4
C: %
W — I | w = 0
b 1
w——=—w=0
8
~
37 Letv(x,y)—ax3+szy+yxy2+8»\Wconjugateofu(x,y)—2x3 -15x2y - 6xy? + 5y°. Then 0.5
Aa+B+y-35=1
B:a+d=3p-y=-2
C:a-y=20,8
D:@ )
38 . 0.5
z4 2
.[ 1 5.8 =
=y 2T 21z
Av_z_z,
2 2
B: Zi 3,
bl
2 2

0.5



