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Which of the following subset of I|R? is countabg.
(A) {(a, b) € R?|a < b}

(B) {(a, b) € R?|a+b e Q)

(C) {(a, b) € R?|ab € Z}

(D) {(a, b) € R*|a, b eQ}

Which of the following subset of [R?is bounded:
(A) {(x,y) € R? :x=2y}
(B) {(x,y) € R? :x* <4y}

2 2
cmi1> X+
(©) {ry) € R 1>+

(D) {(x,y) € R* : x> +y*> 10}

Which of the following is true:

(A) The set of all solutions of the equation z"= ] js countable, where z is a complex
number.

(B) The set {¢**: € R} is countable set.

(C) N is an uncountable set.

. - T .
(D) {sinx:x € ["5’5] } is countable.

4n+5 '
IfA={x:x= ,n € N}, then Sup A and Inf A are respectively:

(A)4,4 ) (B)9,4

©4,9 ' (D) None of these
IfY={ 1+)ch | * x € R }, then the set of all limit points of Y is
A) [-1,1] | B)[-1,1]

© [0,1] ~ D) [[1,1]

3) (Turn over)



.9 1 1),
lim — O 18
0t x\tan'x X

(A)1 (B)2
©)3 (D)o

Iff: N — Z defined by

Lt when n is odd
f(n)=4 _
= when n is even
then fis
(A) one—one but not onto (B) onto but not one—one
(C) bijective | (D) neither one—one nor onto

The sequence {T,} where
1 1 1
T=1+—+—+..+
n 35 2n-1
(A) Convergent (B) Monotonically decreasing
(€) Not Cauchy (D) None of these

is

Let {a }, { bn} and {c } be sequences of real numbers such that b,=a, and c =a, . .

Then {a } is convergent

(A) implies both {c } and {b_} are convergent.

(B)ifboth {5 } and {c,} are convergent.

(C) implies {b } is convergent but {c_} need not be convergent.

(D) implies {c } is convergent but {6} need notbe convergent. .

n 1
- Thevalue of lim Zk:lﬁ is
(A) 2(2-1) | (B) 2431
, 1
©2-42 (D) (2 -1)
| (4) (Continued)
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Let <a >be a sequence of non negative real Numberg sych that Z a, isconvergent.Ifpisa

real number such that Z ‘/_;:;— is divergent, then
n

(A)p>1/2 (B)p <172

©)p<173 (D) None of these

]

Let fix) = (x — 2)'7 (x + 15)**. Then :

(A)fdoes not have a critical point at 2. (B) f has a minimum at 2.

(C)f has a maximum at 2.

(1 (1
Let 9n = sm(?—) and b, = sm(;) forn €N. Then
(A) both Zan and an are convergent.
B) Zan is convergent b_ut an is not convergent.

© Z a, is not convergent but Z b, is convergent.

(D) both Z a, and Z b, arenotconvergent.

1
lim —(1+2 443 +..4n) s equal to

n—w
(A0 (B)1
)2 | (D) does not exist
2. 1],
x sm[—], if x#0
_ x
The function Sx)= o , x=0 is

(A) differentiable atx =0
(B) continuous at x =0 but not differentiable at x = 0
(C) neither continuous nor differentiable at x =0

(D) none of these

(5)

(D) f has neither maximum nor minimum at 2.

(Turn over)
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ﬂ,if x#0
fxy)= x|

then at (0,0) the function is
0 ,else where :

Let s.R2 _, R,definedby

(A) continuous . (B) not continuous
(C) differentiable (D) none
X2 x"
Let /n(x)= I x and g,(*) = I-:?x_ for x e N. Then on the interval [0,1]

(A)bothf andg_converges uniformly
(B) neither f norg ~converges uniformly
(C) f, converges uniformly but g, does not

(D) g, converges uniformly but f, does not

The coefficient of (x— 1)? in the Taylor series expansion of f(x) = xe™ (x € R) about the point

x=1is
2 ‘
A= (B) 2e
2 ‘
3
(€) = (D) 3e
2
1 4 16
The largest eigen value of the matrix 4 16 1 is
16 1 4
(A) 16 | (B)21
{C) 48 (D) 64

Which one of the following is a subspace of the vector space IR? over R?
(A) {(x, y2) eR® : x+2y=0,2x +32=0}

B) {(x, y2) eR’ : 2x+3y+4z-3=0}

(©) {2 eR:x20,y=0)

(D) {(x, . 2) eR3:x-1 =0,y=0}

6) ‘ (Continued)
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T(x,y,z)=(x+y,y+z,z+X)

forall (x,y,z) €R3. Then

(A) rank(T) =0, nullity(T) = 3 (B) rank(T) = 2, nullity(T) =1
(C) rank(T) = 1, nullity(T) =2 (D) rank(T) = 3, nullity(T) =0
Suppose V,, V,, V,, V, are linearly independent vectors of a real vector space.
Consider the two sets of vectors

S ={v, t Vv F VvtV

S, = (v, + VoV Vv Vvt

Which of the following is true?

(A)BothS, and S, are linearly independent

(B)S, is linearly independent but not S,

(©8S,is linearly independent but not S,

(D) Neither S, nor S, is linearly independent

Let Abe areal 3 x 4 matrix of rank 2. Then the rank of A' A, where A" denotes the transpose
of A, is:

(A) exactly 2

(B) exactly 3

(C) exactly 4

(D) None

IfAisa5 x 5 real matrix with trace 15 and if 2 and 3 are eigenvalues of A, each with algebraic
multiplicity 2, then the determinant of A is equal to:

(A)0 (B)24

(©) 120 (D) 180

(7) (Turn over)
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The dimension of the vector Space ofall Symmetric matrices A= (

: . — () and trace Z€ro ig
With real entries, a,, =03

a,)ofordernxn(n 2 2)
Tk

2 n*-n+4
(A) Ltn-4 (B)
n*+n-3 (D) n’—n+3
© = 2
Let V = {(x,,..., X,op) €R'® 1%~ =x andx, +x,+.+x, =0} Then
(A)dim V=98 (B)dim V=51

(C)dimV=49 (D)dim V =50

Let M be the space of all 4 x 3 matrices With entries in the finite field of three elements.

Then the number of matrices of rank three in M is

(A)(3*=3)(34-3%)(3*-3%) (B) 3*~1)(3*-2)(3*-3)

©) B -3 -3)(34-3y) (D) 3*3*-1)(3¢_2)

Let A be an # x n real matrix. Consider the following statements:

S, : Ifthe rank of A iss equal to n, then the rank of the adjoint matrix of A is also equal to .
S, : If the rank of A is equal to n— 2, then the rank of the adjoint matrix of A is also equalton—2.

Pick up a true statement from the following:

(A)S,and S, are true : (B) S, is true but not S,
(C) 8, is true but not S, (D) Neither S, nor S, istrue

Let A and B be two n X n real matrices. Consider the two statements:

(D IfI-AB s invertible, then - BA is invertible.
(ID fT-ABiis invertible, then AB is invertible.
Then:

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

(8)
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n

cos ; sin —
4| . . i trix is
e ntity ma
The least positive integer 0, suchthat | . 7 wos is the identity
4 "0y

(A4 . O
(D) 16

(©) 12
rminant of | + A'? is

LetA be a3 x 3 matrix with eigenvalues 1,-1, 0, Then the dete
(B)4

(A)6
(©)9 (D) 100

The differential equation (1 +x%° + &@®?) dx+ (2 +x°)° +x° y) dy =0 is exact, if aequals

to

A 2

(A) 5 ®);

©)2 (D)3

An integrating factor for the differential equation (2xy + 3%%y + 6)°) dx + (P+6)dy=0is

(A) X (B) y°

(©€) &> (D)e”

The value of o € R for which the curves x* +oy?=1and y=x’ intersect orthogonally is
1

(A)-2 B)-5
2

1 .
© 3 (D)2

If (7) is a solution of the differential equation y”+4y=2¢', thenlim ey s equal to:

2 2
(A3 | B3
2
© 7 OF
(9) (Turn oyer)
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, . dy
Ifthe solution of the differential equation == _ , _ x passes through (0,0) and ( a,1) then

dy
value of s
(A) 2-¢! (B) 1- ¢!
(OFy ' (D) 1+ e

The orthogonal trajectories of the family of ¢y e y=Cx* are
(A)2x* +3y*=C, (B) 3x* + )2 = C,
(C)3x* +2y*=C, ’ (D)x2+3y2=c2

Let y,(x), y,(x) and y,(x) be linearly independent solutions of the differential equation

d’y _d? d :

;{ - Ex% +1 lgy =0. Ifthe Wronskian W(yl’yz’ y3) is of the form k ebx for some
constant k, then the value of bis .

(A)2 (B)4

©6 (D)8

The solution y(x) of the differential equation

dy b "
+ 475 +4y =0 satisfying the conditions y(0) = 4, 3°(0)=8 is

@2
(A) 4e* (B) (16x+4)e ~*
(C) 4e = +16x (D) 4e = + 16xe

Particular integral of differential equation y '~y ’=e* is

—x x

xe e
A ‘ B) —
@ = ®)
© =3 (D) &~
Which is not necessarily a normal subgroup of a group G?
(A)G (B) {e}, where e is the identity element of G
(C) The centre Z of G (D) The normaliser of an elementa€ G

(10) (Continued)
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If H is a subgroup and N is a normal subgroUP of g g6,p G, then
(A)H UN is normal subgroup of G

(B) HN is normal subgroup of G

(C)H () N is normal subgroup of H

(D) None of these

The number of group homomorphisms from Z ¢, 7, is:
A4 (B)s5
©3 (D)s

Which one of the following is not a cyclic group?
A Z, | ' B) Z %

- (© z, D) z,

The order of the symmetric group S, is:
a7 (B)41

7
© 5! (D) 2

The set M of square matrices (of same order) with respect to matrix multiplication is
(A) Group (B) Semi group
(C)Monoid (D) None of these

Let G be an Abelian group of order 10. Let S= {g € G : g”' =g}. Then the number of non-

identity elements inSis:
(A1 (B)2
©)4 D)0

The number of all subgroups of the group (Z,+) of integers modulo 60 is:
(A)2 (B)10
(€) 12 ' (D) 60

(11) (Turn over)
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SL(n, ) is the group of all
(A) mxn real matrices with det # 0 (B) nxn real matrices withdet=1

(C) rxn symmetric real matrices (D) nxn orthogonal real matrices

. 0:
The unit digit of the number 15 2'%is
(A)2 - ®)6
(C1% " (D)8

Let arelation R be defined over the set of rational numbers Q by g R b if @ > b. Then this
relation is

(A) reflexive, but not symmetric and transitive

(B) symmetric, but not reflexive and transitive

(C) transitive, but not reflexive and symmetric

(D) not transitive, but reflexive and symmetric

The remainder of (37)* when divided by 7 is:
(A)3 ®)1
(©)2 (D)6

If a set A has n elements, then the number of all relations on A is:
(A) ,n? (B) n?
© 2 (D)2n

The smallest positive integer n such that 5” — 1 is divisible by 36 is:
(A)2 (B)3
©s D)6

Let G be a group of order 231, then number of elements of order 11 in G

(A)11° (B) 12
O1o0 o (D) 13

(12) (Continued)
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LCt G = {e’x)xzr‘jy)&xyvxzy!x}y} With O(x)§4 00})=2 tmdx}’ ='yf then the numbel’ Of
elements of the group is:

(A)1 (B)2
(€)4 (D)8
Pick the correct statement

S, : Every group of order 36 is abelian

S, : A group in which every element is of order ¢ 05t 2 is abelian
(A) S, istrue (B) 8, is true

(C) Both are true (D) None

. 1 ex2
The value of is _L= 0 L: 0 Lyg 0 (y+22)dz dy dx is

(A) 1/53 (B)2/21
(C) 1/6 (D) 5/3

Let S be the oriented surface x? + y? + z=1 with the unit normal n pointing outwa‘rd. Forthe

vector field F(X, y, z) = xi + yj + zk , the value of IL F-ndS is:
4
A 3 (B) 27

© %ﬁ . (D) 4n

Let C be the boundary of region R = {(x,7)e R?>: -1 <y < 1,0 < x <1 -y?} oriented in
the counter-clockwise direction. Then the value of fc ydx+2xdyis

-4 | -
@ 75 ~ ® 5
2 4
© 3 (D)3
(13) (Turn over)
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The value of constant a for which the leergence of the vector

S =(x+3y)i+(y-22)J j+ (x+ @k B0
(A) 1 (B)2
(©) 2 ©)-1
Ifg= alf + az.; + 03[7 is a constant vectorang > r=xi+ y+ zk then (a V)r is equal to
(A) (2) (B) (a.r)r
(©) 3(a) D) 2(a)
35

. jonis z = 3
The equation of a surface of revolution1s z =4 SX > 3% The unit ricitinal to the surfiace

2
2 .
at the point A 5’0’1 is:

3'\ 2* 2 A
A) .| +—k B —1-~—k
A5 *10 ) V10

3, 2 A

vk | D —z+
© 37 D) J"

Consider the vector field F = (x+y+a)i+j—(x+ )k » Where o is a'constant,

If= (F) .curl(F) = ( then the value of o is
A1l (B)0

3
©O1 D) )

Consider the function f(z) =x* +?+ 2ixy, (z= x +iy € C),, which one of the following is
true? _

(A)fis differentiable only at z=0.

(B) fiis differentiable only at the points that lie on the X-axis.

(C) fis differentiable only at the points that lie on the Y-axis,

(D) None of these. :
(14) (Continued)
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The radius of convergence of the power series;

o 2 n

L,_onz is

n=0
(A1 (B)-1
(©)0 (D) L

. 2

. coszdz |

The value of the integral I{' . N
(A) ix ) (B) 2i7

The deri\vative of f(z) = (iz3 + 322)3 atz=p; is:
()3 | ®)2

Ifa functionf(z) =u(x, y) +iv(x, y), then the cauchy-Riemahn conditions are:
A)u =v, and u,=v

B)u =V, and u,=v,

©u,=v, and u,=—v

(D)—u = v, and U, =-v,

" The fuhction f(2)= zz+1 intheformu(x,y)+iv(x, ) is:

(A) (Z -y +1)+0i
(B) (@ +y* — 1) +2i
(C) (P +y*+1)+0i
D) (P -y -1)+3i .

If f{z) = z = x+y is an analytic function then [56:7 * ;—22] | f(2)|is:
AP T B 2P
(©) 3[f @) (D)4l (2P

(15)
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If f{z) be a function which is analytic Inside and on a simple closed curve C and z be any point

J@ 4
in the interior of C, then Ic z-2 1%
(A) 7if(z) B)2 i f(z,)
©)37ifzy) D)4 rif (z,)
Valueof Arg (n)is: |
(A) n _ (B)0
©)- 7 (D) %

Letf: C = Csuchthatf(z)=sinzforallz ¢ ¢ Then :
(A)-1<sinz<1 (B) sin z is bounded

(C) sin z s constant (D) sin zis not bounded in C

Let p: R?xR? - R, Ris the sét of real numbers. Then, the taxi-cab metric is
(A) p(x, y)=max {|x, — x|, v, = »,l}

(B) o (x, y)=min {1, d (x, y)}, d is ametric on R

(C) p(x: .V) = le _x2| + b”l _yzl

D) £ (x 2= (5, = x,)* + (3, - ,)°

Forthe ideal I =<x?+ 1 > of Z [x], which one of the following is true?
(A)Iisaprime ideal, but not a maximal ideal.

(B) Iis a maximal ideal, but not a prime ideal.

(C)Iis both a prime and a maximal ideal.

(D) None of the above .

Which one of the following rings is not a field?
R|x| O|x|

(A) <x2+1> (B)<x2+l>
(C)—ZzlL| N f'th
<x’tl> (D) None of these
(16)
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LetR=ZxZxZand1=2Z x Z x {0}. Then Which of the following gtatement is correct?
(A) lis amaximal ideal but not a prime idea] of R

(B) 1is a prime ideal but not a maximal ideal o R

(C) Iis both maximal ideal as well as a prime idea] of R.

(D) Iis neither a maximal ideal nor a prime idea] of R

Which one of the following ideals of the ring 7 [i] of Gaussian integers is NOT maximal?
(A) <1+i>

B)<1-i>
© <2+i> D) <34i>
The number of maximal ideals in 227 is
(A)0 (B)1
©)2 D)3

2 .
If the quadrature formula IO Xf (x)dx = af (0) + b (1) + ¢f (2) is exact for all polynomials of
degree <2, then the value of 2b— ¢ is

8

)3 ®)2
4

o2

The Newton—Raphson formula for finding the cube root of N is

2x2+N . 2x3-N
(4) 3x,2, (B) 3x§

2x)+ N> . 2 -N?
© 32 (D) 3,2

(17) ' (Turn over)
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Given the following data with the imefpolaﬁ"g polynomial p:

| x 125
P |15 |4

38 ]

the value of P(3)is -
1 . 7
(A) 3 ®) 3
5 3
© 3 ©3

The order of convergence of Newton—Raphson method is:
(A)0 ®)3
(©)2 . : D)1

' In Secant method, the (n+1)th approximation js x, ., Written as:

*n ~Xp-1 )
@ T T G

X, +xn_1

®) - f(x, )

S(xn)

Xn — Xy
FC) Xy + 7G)= f(xn_l)f(x")

_ Xn = Xp
T R

86. The next iterative value of the root of x> — 4 =) using secant method, if the initial guesses are 3 and

27

4is
(A)2.2857
(B) 2.5000
(C) 5.5000
(D)5.7143

(18) (Continued)
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Using the following values of x and / (x):

X 10/05]1 l.g
f(x)|1|a |0 3

1.5 5 .
Ifthe integral .[0 f(t)dt , evaluated by Trape, i dal rule is 6 then the value of ais
a2 |
(A) 74 (B)

5
© 3 . (D)

Blw W

Exact value of the definite integral: I: J (x)dx byusing Simpson’s rule
(A) is obtained when fis a polynomial of degree 3.

(B) is obtained when f'is a polynomial of degree 4.

(C) is obtained when fis a polynomial of degree 5.

(D) cannot be obtained for any polynomial.

For the following table:

J(x)
41
43,
47
53
61
71

NibhlWIi|—= Ol =%

The degree of the interpolating polynomial f{x) is :

(A)6 (B)3
()5 : (D)2
(19) (Turn over)



91.

92.

93.

94.

95.

27

PVEP QV {~ PVQ)}isa:
(A) Tautology

(B) Contradiction

(C) Contingency

(D) Satisfiable but invalid

The length of a Hamiltonian path (if it €Xits) in  connected graph of n vertices is :

(A)n B)n+1
©n-1 | (D).&;12

The number of spanning trees in acomplete graph with 5 vertices is :
(A) 125 | . (B)2s

(C) 625 (D) 120

By the principle of mathematical induction, 12+ 32+ 52 (2n-1)%is:

@A) n(n+ I)éZn +1) ®) &1?)(2’1;1)
6 n(2n—16)(2n+1) | | D) n(n+1)3(2n+1)

If G be a connected planar simple graph with ‘e’ edges and ‘v’ vertices, then the number of
regions ‘r’is:

(A) -e+v—2 (B) e+v—2

©C) e-v+2 D) etv+2

Order of convergence of secant method is

) (1++/5) (1-+/5)
2

-2

(A (B)

O1 (D)2

(20) (Continued)
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*u 9%
The PDE az" + “67 =0 is called

(A) Wave Equation (B) Heat Equation

(C) Laplace’s Equation (D)None of These

Curve whose equation given by y* — 8x — 6y - 23=0 is
(A)ellipse '

(B) hyperbola
(C) parabola

D)circle

7
The new co-ordinate of the point (2,4) if the co-grdinate axis is rotated by € = —
(anti clock-wise) is

(A)(4,2)

©)(-2,4)

(B)@4,-2)

(D) (4,2)

: 4
The rectangular co-ordinate of the point with cylindrical co-ordinates (r, 8, z) = [4, 3 ,-3) is

(A) (2,243,-3) (B) (2,-2+/3,-3)
(©) (-2,-243,-3) D) (-2,-24/3.3)

The Curlof F= xzyf+2y3z}'+3zle is

(A) —Zy?f—lee B) 253 + x%k

(©) -2y% +x%k (D) -2y% - x%k |

(21) (Turn over)



