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PART—A

L.  Every Cauchy sequence is convergent on
a, real line
L. complex planc
¢. = both real line and comiplex: piane

d. Nonc ofl-thc above

2. The value of lim - j’;”’«/ﬁﬁ dt is

ho0h
a. 0
b. B
e, V22
d. V3

8. The value of

" i'zi‘.(s‘)g(c@]‘* (‘n+-1)”} m
im {__J Bl B R SO B B
R-20 (N1 G, L
is
a. e
b, =
c /e
d 1l/=n
= x" - .
4, Let flay= 2 5 be a function defined on [~} I Then which of the foliowing
n=j 1

statements is not true?

a. fis a continuous functien.

b.  fconvérges uniformly.

c. frepresenis a bounded function.

d. None of the above
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S. Let flx) uﬂlxui, x # -1 Then the value of & for which f(f(x)) = x is
x4+ '

a. 2
b, -2
c. 1
d. 1

6. Let f(x]= [xg ~ 3], wherte [.] denotes the greatest integer function. Then the number of
points in the interval (1, 2}, where the function is discontinuous, is’

a. 4
b. F 3]
e 2
d. e

7. ‘Which one of the following d is not a metric on the set’' R of real numbiers?

o Xyl

a. d[x: y) - 1+'|.x"yl

b, d(x, y = min(l |x-yl)
c. dix g=max{l [x-y}

X U

A dix = _
o = T

8 If L:R?->R? be a linear transformation given by
UixD l:cos.e -sin B] {x]
L =1, _
Y sin® cosb ||y

a. ker{l)={0}

then

. (1]
b. ker(L):{ D}
_ (07
c. ker(L):{ 1.}
17 [o
d. ker(L]={ 0 [1]}
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9. ifin ring ZWD]= {a+b+5:a beZ), then which of the following is correct?
a. 2 and 1++/5 are irreducible and prime
b. 2.and 1+/5 are irteducible. but not prime
c. 2 and 1++5 are not irreducible but prime

d. 2 and 1'+/5 are neither irreducible nor prime

10. The rank of the matrix.
-E{'l:rz 22 32 42%
122 32 42 352
3% 4% 52 g2

is

a. 1
b. 2
c. 3
d. 4

11.  Let k be the sum of all the eigenvalues of a square matrix.

-1 2 -2 3]
i 2 1 10
-1 -1 0 5
6 -7 -8 1

Then the valie of k is
a. 2
b 4
c. b
d 8

12.  #fin a group G, a° = e and eis the identity of the group G and gba™t = b2 fora, bin G,
then the order of b equals

a. 31
b, 23
c. 11
d. 7
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13. In the ring Z of integers, let A=1{0}. Then which of the following is incorrect?
a. A is a maximal ideal of Z but not a prime ideal of Z
b, A is a prime ideal of Z but not a maximal ideal of Z
c. . Ais n_cither maximal nor primé ideal of Z.

1

d. A is both maximal and prime ‘ideal of Z
14. Which of the following sets is not a vector sub-space of the vector space of 3x3
matrices over the field R of real numbers?
a. All upper triang;ﬂ'ar maitrices of order 3
b.  All symmetric matrices of order 3
c. Al non-singular matrices of order 3

d Al mat'fiice's of order 3, the sum of whose diagonal elements is zero

15. The ordinary differential equation
dy _2y

with the initial céndiﬁon y(0) = 0 has
a. = mne solution

b. a unique solution

. exactly two solutions

d. infinitely many seclutions

16. For the wave equation
9%u 6 3°u

fHY¥ 1652

912 ax2
the characteristic coordinates are givén by
a. E=x+26n=x-2t
b, E=x+4tn=x-4t
c. E=x+16t, n=x— 16t

d. - &= x+256¢ 1= x 256t
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17. A homogenous lincar differential equation with real constant ceefficients, which has
y= xe ¥ cos2x +e 3% 5in2x as one of iis solutions, is given by’

a (D2-6D+13y=0
b, (D2+6D+13)y=0
c. [(D2-6D+137 y=0
d (P2rep+132y=0

18. The orthogonai trajectory to the family of circles. x2+ y = 2ex {c arbltraxy} is described
by the differential equation

a W -x3y =xy
b, (y2 - x2y =2y
e. x%-y?y =2xy

A & vy =2

19. The partial differential equation y u,y ~(x? + Juy, = 0 is
a.  hyperbelic in. {{x, 3} : y> 0}
b, parabolic in {(x, }: y< 0}
¢, parabolic in {(x, : y> 0

d. elliptic in R?
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20.

21.

22.

/14-A

In the solution of the partial differential equation (D? ~6DD’ +9D?%)z = 6x +2y, the
complementary function is given by

a. O3(y+ 3x)+ 0y — 3x)
b, By+x)+ 923y -x)
e Oy(y+3x+ 2y 3x)
d. {8yt x}+x¢,{3y+ x)

If Jp, {x) denotes the Bessel's function of first kind of order n, then which one of the
following is true?

a.  xJf (x) = ndp (x) — x4 31(%)
b,  xJ,{x) = nd;(x)+ &, n+1(x]
o Wl = g (8~ 410

d. xJp (%)= ndp 1 () + Xp 1)

The iteérative formula to compute the reciprocal of a given positive real number ¢, using

Newton-Raphson method is

A Xnsl = Xp {2 +0xp)
b = X202+
. Xpgp = Xp@toxg)

. L. 2
e X1 = xER-axy)

d. Xn+l = Xp [2.'—'uxn)



23, The quadrature formula Llf{-x) dx = floy+Bf (1) is exact for all polynomials of degree <1

for

a. ea=l =1
b. o=LB=~1
e o -, B-— 1

d. aw-lB=-1

24. The backward BEuler method for solving the differential equation y' = fif, i} is

A Un+1 = Yp RSl Yp)

-

b Ungl = Un RS e _ynﬂ'l)
C.  Upat = Yn-1 +2R [ty Upn)

d. Yn41 = Un-1 +2hf_(tnv Yn+1)

25, In goometrie distribution, the relationship between the mean and variance is
4, variance < mean
b. 3 variance < 2 mean.
¢.  variance = mnean

d. variance > mean

26. If the density function of 4 random variable X is given by fix) = kx{2 - x}, 0 < x £2, then
variance of the random variable is

a  1/4
b,  1/5
c. 16
a 147
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27. A coin is tossed until a head appears. Expectation of the number of tosses is.

a 2
. 6
c 4
d 8

28. A basic solution of a linear programming problem is called degenerate if
a. the value of at least one of the basic variables is non-zero
b. the value of all the basic variables is zero
c. the value of at least one of the basic variables is zero

d. the value of all the basic variables is non-zero

29. Which one of the following statemerits is mot true about primal and dual?
a. The solution of the primal problem can be interpreted from the last simple table.
b. The decision variables in both primal and dual are positive.

c. If the primal problem .is of maximization-type, then the dual will be of
minimization-type.

d. The dual of dual is primal.

30. i the primal constraint is originally in equation form, then the corresponding dual
' variable is necessarily

a. mnon-negative
b, positive
c. negative

d. untrestricted
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31.

32.

33.

34,

/14-A

PART—B

1f
Fla) = 28 +2% 42

z-13(32+2)2

then which one of the following is true?

a. zw=1,z=-2/3 and z= e are the poles of order 3, 2 and 3 respectively
b. z=1 z=-2/3 are the poles of order 3 and 2 respectively

g, zZw=os z=land z= —2]3 are the poles of order 2, 3 and 2 respectively

d. z=1 z=-2/3 and z = are the poles of order 3, 2 and 1 respectively

If R is a metric space with usual metric and A = {], :;., %,. }’ then the boundary of A is
the set )

a. {0}

¢ {} <}

d. {0, e}

Which one of the following is a compact subset of R but is not connected?

& (0, 1)
b [1,2)
L. Il! 2]

_ 1
SRLEE A

Let dix, y) =|x - yl be the metric defined. on the set N of natural numbers. The open
sphere S3(3) in N is the set

a {1, 5
b, 11, 10}
. {2, 3, 4}

4. {1, 2, 3, 4, 5}
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35, If f,(d = _—x-ué-, and if f{x) = O for all real x; theni which of the following is not true?
: oo— : ich ¢ : :

a < [ x> is point-wise convergent to some_jnon~differcntiable: function
b.  flx) = fx) for all x
c. < fp > converges point-wise to f

d. < f, > converges uniformly to f

36. The number of roots of 27 4'2:_-3 +z+ 1= 0which lie interior to the unit circle jz|= 1is
a. 3
h. 4
¢ 5
d. 7

3'7. Which one of the following statements is incotrect?
a. Tvery subspace of Ty topological space is Tg.
b. Every subspace of 7 topological space is 7.
c.  Every subspace of normal topological space is normal.

d. Bvery subspace of Hausdoril' topological space is Hausdorff.

-38. Which onc of the following statements is not true with reference to Lebesgue
measurability? ' '

a. Every continuous function is measurable.
b. . Every characteristic fuiction is measurable.
c. Every constant function is measurable.

d. Every monolonic function is measurable,

J14-A 12



39.  Thce value of the Lebesgue integral

[T
° ( 1+ f]nxrlt
L

Aas 1 - cquals

a 1

b, - e

c. e

d 0

40. WL:V - Whe a linear transformation with Vand Wﬁn:lc dimensional, thcn which one
of the following is correct?

If L is one-one, then dim{¥) = dim (W)
b, If L is onto, then dim (W) < dim ()
e. IfL is onto, then dim (V) = dim{W)
d. If L is onio, then dim (V] 2 dim (W)

41, ¥ L: R? 5 R? be a linear transformation given by L(1, 1} = (0. I}, L{~1 1) = {2 3), then the
matrix of L with respect to standard basis of R is

-1 7
.a‘ ...—1 2'-..
5 -1 1"

32

11

¢ 12
d -1 -1

12

42. In a comples inper praduct space which one of the following relations is always

satisfied?

4. (i, Zyiq +2zobg) = 21 vy) +_Z"2{u, v}
b, {2y F2oup) =zl )+ Zo(u, Un)
c [ 7y +t2zovn) = iy vif+zgly )

d. {1,z +ZoUs) = B v) t 2ol vs)
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43.

44,

45.

46.

/14-A

Which one of the following is not true?

a. The homomorphic image of an Abelian group is Abelianr
b. The homomorphic image of a cyclic group is cycli;:

¢. The homomorphic image of a finite group is finite.

d. ‘The homomorphic image of an infinite group is infinite

If G be a finite group and simple, and if O(G) =n, then n can be which one of the

following?
a. ' 33
B 32
.. 31

d. 30

Let R be a ring with unity. Then R may not be commutative in which of the following
situations?

a. When {x+'y)'2 =x? + y2 +2xy, VYx, ye R

b:  When x2 = x, ¥xeR
¢ When (xg? = x%y%, Vx, yeR

d. When2x=0, YxeR

: . (x =z !
Let V be the set of all 2x2 matrices over R and let W :{[ o y): X, U ZE€ }R} and

x O : _ _ .
[z- y]: XY zE R}. Then which of the following is reot true?

W, =

a. W nW,={0
b. Vis a vector space over R and dim(V} =2
c. W, and W; are subspaces of V each of dimension 3

d. V=W =+ WQ_

14



47. Which one of the following sets of vectors is linearly dependent over R?
g fLL0,{(10n0O13Y)
b. {2 -2 95,0 8 ~-15,(3 1 O}
c {0 L-2{L -1, {121
d {(L-1D, 0L 1L

48, The solution of @x? + Axy+ 2xz2 + Wdx+dy+2zdz =0 is
a  (xryrzle’ =c
b, (x+y+zi)eX =c

2
c.  {x+ y-i---zg)ex- =

d. (xty+rze X =c

49. Lct n be a non-negative integer. The eigenvalues of the Sturm-Liouville problem

d%y .
a2 o

with boundary conditions y(0)= yn) = 0 is.

a. n
b, n?
c. nn
d.  nn?

50. For the equation

2
xa('_x -2}£——§- +x3§—3+6y-——- 0
dx?  dx

which one of the following is true?
a. x=0is an ordinary point
b. x=2is an ordinary point

¢. x:=01is a regular singular point

d. x=2 is a regular singular point
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51. 'The rdgion in which the partial differential equation
e =Yty + ity = coslx? -2, y 20

is hyperbolic is

a.  {{x i:y>4%x}
b, R2

c. {bx Y y=4x}
d. dx, ¥ y<4xi

52. If P,)(x} is the Legendre polynomial of degree n, then the value of Py{x) is

a. 1

b, x
1,2

c. o f3x -1
3 { }

—

d. - (5x3 - 3x)

3

53. The solution of
y-2 8z (e-x) 9z _x-y
yz ox =X 0y Xy

is -
a. x+yt+z=flqyz

b, x2%+ yz +22 = f(xyz}

d. x2-y? +22 = f (xy=)
54, The d’Alembert ‘solution of the initial value problem

2u 9 0%u . . .
TUR=2% % O)=sinx, u (% 0)=0
at? T ax?

is

a. ufx, t} = -sinxcoset
b.  u(x, t}=—cosxsinct
c.  ulx t) =sinxcosct

d. . ulx t) = cosxsinct

/14-A ' 16



- %u 9%
85. The general solution of i - 0 is
ox* oy

a  ulg Y= fletgiglxe—y
b, ufe Y = fix+iy + glx—iz
C. ulx Y= e ([ x+iy+ glix - i)

d ulx g=e ™ (f e +iy+ glx =iy

56, Let g:{0 1R be a three- times continuously differentiable function -and the iterates
defined by x, .1 = (xn) nz0 converge to the fixed peint £ of g. If the order of
convergence is three, then '

gE=0 g'E#0

b=

b, g=0 g =0

=0 g0

£3

d gH=0g"@=0

57. U fF:0 4} ->R be a three-times continuously differentiable function, then the value of
the divided difference f11, 2, 3, 4] is

a _I;'_',E]l for ne (0, 4)
b. ii@ for ne (0, 4) -
e. £ f}';!‘})_ for ne (0, 4)
a 17 [TIJ

.............. for ne {O’ 4)
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B8,

59.

60.

/14-A

A qua‘dra_ti.c polynomial f(x) is constructed by interpolating the data peoints (0, 1), {1, €
and (2 eg). If /e is approximated by using f(x), then its approximate value is

a. (3-6e-¢2)/8
b. (3+6e-e?)/8
e, (3+6e-2e%)/8

d.  [3-6e+2e?)/8

. For a sufficiently 'smooth funetion f _(:é}, a formula for estimating its-derivative is given by

| ') = flxt 2h};ﬁf x - 2R +error term

Which of the following expressions is correct for the error term?

a. ~f"€h
i 2.
I AL
2
21" (E}h? }
3
I AL
12

Using Ruier’s method and taking the step size as 05, the approxiniate solution
corresponding to x =2 for the initial value problem

dy Yy . _
SE =145 yil=1
i x_y()

s -

a. 3167
b, .2:048
c. #4456
d. 2218

18



61. A man is known to speak the truth 3 out of 4 times. He throws a dic and reports that it
is six. The probability that it is actually a six is

a, 3/.8
b. | 1/5
c.  3/4
d. 5/6

62. If the intcgers m and n are chosen at random between 1.and 100, then the probability
that a number of the form (7™ + 7"} is divisible by 5 is

a. 1/7
b, 1/8
c. 174
d. 1/49

63. If(X, ¥)is uniformly distributed over the semi-circle bounded by y= \Hi x2 and y=0,

a. 1
b, 0
4
C' [P
3
a 2
3n

64. Suppose a random vadiableé X has a binomial distribution B{_ﬁ._%}. The most iikely

oulcome for X is

a 6
b, 4
.~ 5
d 3
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65. If

: x$:"_1
mix+1) , -l<x<3

- 4gm , 3<x<4

0 , x>4

represents the density function, then the value of x, when the mean deviation of this
distribution is the least, is

a. '-f§ i1

b. J3-1

c. 243-1 |
d. 24341

66. Consider the primal problem
Maximize Z = 4x+ 3y
subject to
x+ys8
2x+y <10
xz0
y=10

together with its dual. Then which one of the foliowing statements is correct?
4. Primal and dual both are infeasible

b. Primal and dual both are feasible

©. Primal is feasible but dual is infeasible.

d. Primal is infeasible but dual is feasibie-

67. 1f S ={x YeR?: x? +y% <1y and Sp = {{x YeR?: y<x2), then which one of the
following slatements is correct?

& ) is 4 convex set but 5; iS not a convex set
b, Sqis a convex set but 5§ is mot a convex set
c. Neither S; nor S, is a convex set

d. S, and S, are both convex sets

/14-A 20



68. I a primal linear programiming problem admits an optimal solution, then the
corresponding dual problem

#. does not have a feasible solution
b. has a feasible solution but does not have any eptimal solition
¢ does not have a convex feasible region

d. hds an optimal sohution

69. For a linear programming problem
Minimize Z = X~y
subject to
2+ 3y<6
0=x<3
O0y<3

which of the follovmng represents the correct number of extreme points of its feasible
region and of basic feasible solutions respectively?

a. 3and 3
b, 4 and 4
c. 3 and 5
d. 4 and 5

70. Consideér the linear programming problem
Minimize Z =~2x— 5y

subject to
3x+4y<s
x20
yz0

Then which one of the following statements is correct?

a. Set of feasible solutions is empty.

b.  Set of feasible solutions is non-empty but there is no optimal solution.
c.  Optimal value is attained at (0, 5/4).

d. Optimal value is attained at (3/3, 0).
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