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PART--A

2 2 2
L T T

1. The al solution to the PDE
gener 0 Y- 3% 35 ayg

@l ulx Y= fly+x)+g9@y+x

(b) ulx, yi= fly+3x}+gly-3x)

€ ulx, Y= fly+x)+gly—x}j+Fly+ix)+Gy-ix)
{d)  ulx, ¥)=fly—x)+xgly-x

2. W Uglx o), k=Hln are solutions of the homogeneous linear partial differential

du 3u

equations f [a—, 5 ): 0, then which of the following is also a sclution?
X oy

(a) E;zlakUk
b Yi @ U7
{c) E;ﬂak[fg’

n 4
@ Dol

3. The one-dimensional diffusion equation -SEE = .% 8_1’;” where Ulx, 1) =0, as t —» oo,
admits the solution *
() ulx, =Y, _Cpsinfux+ g, )&kt
{b} ufx, f}= Z:=0Cn cos(nx + En)e‘”2kf
{c) ulx t}= Z:=Ocn explnx + En)e_nzkf
{d} ufx )= Z:::OCH coshinx + gn)e“nzkt
4. Let y be the solution of the initial value problem jx_gg +y=cos2x), Y0 = 1 ¢ (0) = -2. Let

the Laplace transform of y be F{(s). Then the value of F(l} is

) 10/3
b) 2/5

@) -2/5
@) 3/10
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5. Which of the following represents two-dimensional Laplacian operator in polar

coordinate?
a2 19
O
ar2 ror

B s =

o 219,31 3%
ar? ror ;2 pe?
2 2

(d) az+i2 a2
or r< 08

6. The numerical value obtained by applying the seven-point trapezoidal rule to the
. 6 1 .
mtegral | ——— dx is
'[U 1+ x2

(@) 14108
b} 34108
) 64108
(d) 84108

7. Using the Jacobi iteration method with the initial guess i = x0) = x{¥ = 0}, the

second approximation {x?}, x(22], x(ag]} for the solution of the system of equations

20.‘?61 + Xo ‘*2.’53 =17
3x; +20x9 - x3=-18
2x; —3xg +20x5 =25

is
(@ x=9.02 x? =-0.965 2 =1.1515
b x2=1.02 x5 =~0-965 P = 1.1515

@ x@=1.02 x2=0965 xZ =1.1515

@ x? =102 xP=-0-965 xP -4.1515
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8. The fourth-order Runge-Kufta method given by

h

is used to solve the initial value problem %=x+y, YO =1L If y{0-2) = 1-2428 is
obtained by taking the step size h = 0-2 , then the value of K, is

(@) 841
(b) 341
) 524
(d) 024

9, Using Buler’s method taking the step size as 01, the approximate value of y obtained
corresponding to x = 02 for the initial vaiue problem % =x+y YO =1, is

a} 085
{b) 589
(c) 387
(@) 136

10. Three groups of children contain respectively
3 girls, 1 boy; 2 girls, 2 boys; lgirl, 3 boys

One child is selected at random from each group. The chance that the three selected
consist of 1 girl and 2 boys is

{a} 1/4
b) 9/32
() 11732
(d) 13732
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11. If a random variable X has a Poisson distribution such that p(l} = p(2), then the mean of
the distribution is

@ 2
(b} 3/2
(c} 1

(@ 1/2

12. Addition of a new consiraint o an LPP can affect
(a) feasibility condition only
(b) optimality condition only
{c) feasibility and optimality conditions both

{d} neither feasibility nor optimality condition

13. Let in simplex method for an LPP, the variable x | leave the basis in some iteration.
Then

fa =x j can enter the basis in the next iteration

b x F cannot enter the basis in the next iteration
(c} Both the above cases are possible depending upon the LPP

(d) None of the above

/14-.B &



14,

15.

16,

17.

/14-B

Let A be the set of all rational numbers with discrete metric d. Then which of the
following is not true in the metric space {4, 4)?

{a} Every subset of A is open
(b) Every subset of A is closed
{c) {A d) is incomplete

{d) (A d)is disconnected

Which one of the following is not frue?

{a} The sum of two Lebesgue measurable functions is measurable

(b) The product of two Lebesgue measurable functions is measurable
{c) The composite of two Lebesgue measurable functions is measurable

(d) Maximum of two Lebesgue measurable functions is measurable.

If X** denotes the second dual space of a normed linear space X, then which of the
following is not true?

(a) (€™ ="
(b} @) =4
@ (" =1
@ @) =13

(The noiations stand their usual meanings.)

Let f be defined on the set € of complex numbers as

3 .
X~ yly - ix)
—_—, 220
f(z): x6+y2
c , 2=0

Then f does not satisfy which of the following?
(a) fis analytic atz=0
(b) fis continuous at z=0

(c) Cauchy-Riemann equations are satisfied at 2= 10

z

— 0 as z -» 0 along x-axis or y-axis

7 [P.T.0.



18. The value of the integral
1 8=z

i Lz - Yz + 3z - 52

dz, where C= (z:}z| =2}

equals
a) 1/8
b 1/4
(€) 1/2
(d 1/32

19. If <a, > is a sequence of real numbers defined as
= 1

Qp.1 =40+0a,, n=1,2,..

then

{a} <a, > converges to 2
{b} <a, > converges to 3
{c} <a, > converges to 6

{d) <a, > is osciliatory and not convergent

20. For a similar matrix A and B

{a) B have same characteristic polynomial
()
(dj

A,
(b} A, B may have different characteristic polynomials
A, B have same eigenvalue

4,

B have different eigenvalues

21. The homomorphisms from Zoy onto Zyg are

@ 4
(b) 20
(¢ 8
@ 10

/14-B 8



22.

23.

24,

25.

26‘

/14-B

The alternating group A4 on 4 symbols has a normal subgroup of order

a) 2
b} 3
© 4
@ 6

The incorrect statement for a non-Abelian group G of order pa, where p is prime, is

(a} Z(G); the center of the group & has p elements
(b} & the commutator subgroup of G has p elements
&} Z2Q=0¢

{d} None of the above

The elements of order 5 in Sy are

@ 120
) 21
) 504
d) 24

The order of 2-Sylow subgroup A4 is

fa) 4
b} 6
fe) 2

{d) None of the above

If Gis a group of order 91, then which statement is falsa?
(a) <& has cone subgroup of order 7

(b} (& has two subgroups of order 13

{c) G has subgroups of order 7 and 13

{d) None of the above

[ P.T.O.



27.

28.

25.

30.

/14-B

The nxn matrix P is idempotent if P2 = P and orthogonal if P’P = . Which of the
following is false?

(a} If Pand Q are orthogonal nxn matrices, then PQ is orthogonat
(b) If Pand Q are idempotent n x n matrices and PQ = QP = O, then P + Qis idempotent
{c) If Pis idempotent, then —-P is idempotent

1/2 -J3/2

(@) P{ﬁ/z 1/2

) is orthogonal

Which of the following is a parabolic partial differential equation?

3%u g a%u +82u _du

@) 92 ¥ dxdy 8y2 T ox
3?u  3%u
() 5;2—+51;§ =0

22%u %y 2%u  du
{c) +2 - = —
ax2 oxdy ay® Ox

2, 32
@ Z¥_xoo
ax dy

Let U{x, 1) be a function defined for a < x £ b, £> 0. Then which of the following is

Laplace transformation of aa—{;?

(@) sLUx, §-Ulx, Q)
{b) sL{Uix, 6] - Ulx, )
{c) sL{U(x t}
(d) sL{Ulx, th+Ulx Q)
3%u 8%

The solution to the linear PDE 3T~ 0, is
ax oy

(@) wlx Y= Ffly+x+gly+x)

(b) wx, yp= fly+3x}+gly-3x)

) ulx Y= fly+x)+gly-x}+Fly+ix)+Gly-ix}
(@) ulx ¥ = fly+x)+gly+2ix)
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PART—B

31. The differential equation of the family of trajectories of the family of curve given by

32. Which of the following satisfies the initial value problem % =(4x+y+ 1)2, o =12

(a) 4x-y+1=2tanRx+n/4
(b) 4x+y+1l=tan{x+n/4)
) x-yt+i=2tan@x+n/4)

{d) 4x+y+l=2tan2x+x/4}
33, The characteristic of the first-order equation g—u+ y%E = x is given by the curve
X y

@) y=ce™
(b) y=ce
{c} y=sin(x

(d) y=cosh{x
. . 0z 9z .
34. The solution of the equation {mz - ny}-é— +{rx— lz)g‘—z} =ly-mx is
X

(a} x2+2y2+22=f(bc+5my+nz)
b)) x2+y?e? = filx+ my+nz)
{c) x2—y2 —zz=f(lx+my+nz]

{d} ch2 +1,,:2 + 22 = f{lx +my+ nz)
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35. Which of the following defines the central difference operators?

o e e

) Byt = y{x+ 2)y(x- L)

@) Bylx)=y{x+ +y[x;fi"]

36. The Newton’s scheme of iteration for finding the square root of a positive integer Nis
a =x -1 r’x - v
“n+l 5|71 Xn

e

(B} xp1==ixp +';:‘_

1 N
(€} xp41 = Eer”l ‘*';—]

1{ N
{d}  xp4 = 5| *n-1 +;c—"]

37. A relation between the differences of an unknown function at one or more general
values of the argument is known as

(a} partial differential equation
(b} linear integral equation
{¢) differential equation

(d) difference equation

38. The Runge-Kutta method of second-order is same as
(a} Euler method
(b} modified Euler method
(c) Taylor method

(d) fourth-order Runge-Kutta method

/14-B 12



39. Which of the following is true for the solution of AX = b, where

1 2 -2
A=|1 1 1[?
22 1

(&) Jacobi method converges
{b) Jacobi method diverges
{c) C(auss-Seidel method converges

{d) Both Jacobi method and Gauss-Seidel method converge

40. The contents of urns I, Il and III are as follows :
Urn [ : 1 white, 2 black and 3 red balls
Um H : 2 white, 1 black and 1 red balls
Um HI : 4 white, 5 black and 3 red balls

One urn is chosen at random and two balls drawn. They happen to be white and red.
The probability that they come from urn HI is

(a) 55/118
b) 33/118
(€} 15/59
@ 13/59

41. Suppose X is a continuous random variable with probability density function given by
Fex, D<x<«<2
flx) =<2k, 22x<4
—-kx+6k, 4<x<0

Then the mean value of X is

() 4
(b} 3
© 2
@ 1
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42,  Let
~X+yY) x50 y20

0, otherwise

flx 4= {""“’

be the probability distribution function of the random variables X and Y. Then which
one of the following is trae?

{8) E{XY} does not exist
(t) E(Y/X) does not exist
{e} E{¥) does not exist

(d) All the three E{XY}, E{Y/X), E[Y) exist

43. Let Py =z} = 1 and define the sequence < X, > by
2

¥ = Y, ifnisodd
.Y, ifniseven

Then the sequence < X, >

(a) converges in distribution and not in probabiiity

(b} converges in probability but not in distribution

{c) neither converges in probability nor in distribution

(d} converges both in probability and distribution

44, Consider the following LPP :
Maximize Z = X1 + 3xo
subject to
X]+Xxn £2
—X]tXg 4
xj is unrestricted and x5 2 0.

Then which of the following is the best basic feasible objective function value?

(a) 8
b 11
) 6

({d) None of the above

/14-B 14



45. The optimal value of the objective function for the following LPP
Minimize Z = 10x; +4xq + 5x3

subject to
Sxy —7xq +3x4 2 50
xl, JC2, JC3 >0

is

{a} 30

(b} 250/3

e} 270/4

(d) None of the above

46. Let the optimal basic solution to the primal be degenerate. Then the dual problem has
{a) alternative optimal solutions
(b} no solution
(€} an unbounded solution

(d} None of the above

47. In a maximization LPP, the variable corresponding to minimum ratio with solution
column leaves the basis. This ensures

{a) largest rise in the objective function
(b} that the next sohition wiil be a BFS
() that the next solution will not be unbounded

(d) None of the above

48. In two-phase simplex method, original problem may be maximization or minimization
problem but the phase-I problem

{a) is always a minimization problem
(b) is always a maximization problem
{¢) may be minimization or maximization problem

{d) None of the above

/14-B 15 [P.T.O.



49, Let R be the set of real numbers and let § be the usual topology on: R. Let fbe a function
defined from R, 8} — (R, 9) as f{x) = 1for all x. Then fsatisfies which of the following?

(a) fis continuous and closed but not open
(b) Fis continuous and open but not clesed
{c) fis open and closed but not continuous

{d) [fis continuous, closed and open

50. Which of the following is not true in the context of topological spaces?
(a} Continuous image of a compact set is compact
(b} Continuous image of a bounded set is bounded
{c) Continuous image of a connected set is connected

{d} Continuous image of a sequentially compact set is sequentially compact

51. Let < f, > be a sequence of functions defined on the set R of real numbers as :

[nx(l-x2)?, 0<x<l, n=12 3,..

Fnlx)= 0, otherwise, n=1, 2, 3, ...
Then which of the following is not true?
(a) Each f,, is Lebesgue integrable
(b} fnlx}— fix]) for all x and fis bounded measurable
{c) fis Lebesgue integrable

(@) tm[f,=[f

52. Let H=C[0, 1] be the space of all complex-valued continuous functions with mapping
HxH-Cas (f, g = [, fdgnd

Then which of the following iz not true?

{a}] H is an inner product space

(b) H is a normed linear space with [|f} = (_[Eﬂgllfz

fc} H is complete

{d) The norm defined in (b} satisfies parallelogram law

/14-B 16



Ba3.

54.

55.

56.

/14-B

Suppose fis an entire function and |fiz]<a+ bhilf 2 for all z. Then which one of the
following is true?

{a} fis a constant function

(b} fcan be a polynomial of degree 1
[c) fecan be a polynomial of degree 2
(d} fcan be a polynomial of degree 3

If
l—cgsz . z#0
fg=4 =z
0, z=0

then which one of the following is true?
{8 2z=01is a pole of order 1

(b) z=0is a pole of order 2

{£) =z=0 is a removable singularity

{d) =z=0is an essential singularity

Let
J1+px—.,jl~px} 1<x<0
) = x
T 2;‘_*;, 0gx<l
If f{x} is continuous in the interval {~1, 1], then p equals
fa) 1/2
(b) -1/2
@ 1
d -1
Let

Fl = {xs sin(—j;), xz0
0, x=0

Then f satisfies which of the following?

{a}] fis differentiable nowhere

(8} [is differentiable everywhere except at x = 0

{c} fis differentiable once at x = 0 but not twice differentiable at x = 0

(@} fis twice differentiable at x = 0 but not thrice differentiable at x = 0
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57.

58,

59.

60.

61,

/14-B

A real quadratic form X TAX is positive semidefinite, if
{a) all eigenvalues of Az 0

(b} all eigenvalues of A<0O

{c) all eigenvalues of A=0

{d} None of the above

The following vectors
(i/4, 0, -1/4), {1/3, -1/3, O} and (0, 1/2, -1/2)
are
{a} linearly independent
{b} linearly dependent
{c) constants

{d} None of the above

Let T be a linear operaior on a finite dimensional vector space V and ¢ is any scalar.
Then ¢ is a characteristic value of T, if

(a) the operator (T-cl} is singular

(b) the operator (T-cf} is non-singular
(c) the operator (T-cl) is identity

{d) the operator (T-cl) is zero

If n is the order of element a of group G, then @™ = ¢ (an identity element} if and only, if
8 m/n

b n/m

fcd n=m

(d) n does not divide m

Consider the following statements :

Statement A : All cyclic groups are Abelian.

Statement B : The order of a cyclic group is same as the order of its generator.
Choose the correct option.

{a} A and B are false

{b} A is true, B is false

{c} Bis true, A is false

{d} A and B are true

18



62. Consider the following statements :
Statement A : Every isomorphic image of a cyclic group is cyclic.
Statement B : Every quotient group of a cyclic group is cyclic.

Choose the correct option.
(a} Both A and R are false
{b} Only A is true

(c} Only Bis true

{d} Both A and B are true

63. For a group G of order 15, the number of 3-Sylow subgroups of G is

@ 0
(b} 1
e} 3
(d) 5

64. Let R is a commutative ring with unity and only ideals are {0) and R. Then
(a) R is finite integral domain
(b} R is integral domain
{¢) R is division ring

(d) R is a fieid

65. The homomorphism f from ring R onfo ring R’ is an isomorphism if and only if kernel

of fis
fal {0
b}y R
(c} K

{d) DNone of the above

66. Which of the following statements is false?
{a) Fix] is an integral domain
{b} Flx] is a Euclidean ring
{c} Flx] is a principal ideal ring

(d) F[x] is not a group

/14-B 19 [ P.T.O.



67. The solution of the linear ordinary differential equation y” -3y’ +2y=e”* is

(@) e +age?® - xe*
b)) ae’+ age_gx - xe™
€ e ™ +aye® - xe*
@) ae* +ane® + xe*

68. The sclution of the initial value problem % =Y yi=lat x=-1is

@ 2
) ©
(¢} -1
@ 1

69. The general solution of the differential equation 2yzdx + zxdy - xy(i+zjdz =0 is

a) x%y=cze®
{a) Yy

(b} x2y2 = cze?
{c) xy=ce®

{d) x2y= cz

70. Which of the following is true?
{a)  All eigenvalues of Sturm-Liouville problem are zero
(b) Eigenvalues of Sturm-Liouville problem are imaginary
() All eigenvalues of Sturm-Licuville problem are real

(d) Al eigenvalues of Sturm-Liouville problemn are unity

de o A
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