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1.

/7-A

PART—A
Which of the following sets is not open in R?
(a) The set R of real numbers

B @ 3viz 4

(d) The empty set @

Consider the following statements:
iy Arbitrary union of open sets is open.

({ij Finite union of open sets is open.

(iit} Arbitrary intersection of closed sets is closed.

{iv) Finite intersection of closed sets is closed.
Then

{a) all the statements are correct

{b) only {ii) and (iv) are correct

fc) only (i}, (ii} and (iv} are correct

td) only (i), (i) and (iv}] are correct

If fix)=+4-x and glx} = x2, then the domain of the composition function f o g is

(2) (== 4]

(b} (2]

€ 272

@ [-4 4]
ii-?olgl equals
@) 1

b} -1

¢ 0O

{d) Does not exist

[ P.T.0.



5. Consider A= ¥ a", aeR. Then A=

n=>_0
1
(a) 1_—_E
b -2
- £
i
€

fd) does not exist always

6.  Which of the following functions is uniformly continuous on [0, <7
(@) sinx
(b) sinx2
() sini, when x# 0 and sin0=0
X

{d) None of the above

7. The minimum value of the function fix y)=y° +4xy+3x2 + x3 is attained at the point

@ (-23)

33
o (5
o (39
o (54
8. For the function f(x, zj = e*’> g;i =

(@) ye* [yx¥ 1+ (y-Yx¥-2)
(b)  ye™ [yly 17 4 (y- [ x¥-2
(€} ye* [yx¥ 2 4 (y- 52

() ye* [yx2¥1 4 (y-nx¥-2)

/7-A 4



9. KA =x2z2f—2y222_}'+xygzie, then the value of V-A at the point {}, -1 B is

(& =7
b -1
© 1
@ 7

10. If {x,} and {y,} be two sequences such that x, +y, — 0as n—0, then
(@) both {x,)and {y, } must be convergent
(b) Tboth {x,}and {y,] must be bounded
() at least one of {x,} and {y,} must be either convergent or bounded

(d) both {x,}and [y, } can be divergent

1 2 2
(1, HM=0 2 2|and V=(Mx . x e R3), then dimV is
011
faj O
(b} 1
&y 2
@ 3

12. i A% - A=0, where A is a 9x9 matrix, then
(a) A must be a zero maitrix
{b) A is an identity matrix
(€} rank of AislorQ

df Ais diagonalizable

7-A 5

{ P.T.O.



13. If Ais a unitary matrix, then eigenvalues of A are

(@) 1, -1
(b) 1, i
(¢} —i i
@[ -1,

14, I Alis 35 matrix, all of whose entries are I, then
() A s not diagox;alizable
(b) A is idempotent
{c}] A is nilpotent

{d) the minimal polynomial and the characteristic polynomial of A are not equal

15. The value of (1 2 3) (56 4 1) is
&) (123456
(b) (124365
) (13425¢€

d (123564

16. The order of 5 in the group {0 1, 2, 3 4, 5}, the composition being addition module 6, is

(a) 1
b} 3
€ 5
@ 6

/7-A 6



17.

i8.

10,

20.

/7-A

If o, b are any two elements of a group G, then (ab]2 = a?b? ifand only if Gis a/an

(a) group
(b) abelian group
(c) ring

(d) feld

If f be an isomorphic mapping of a group G into a group G, then the order of an

element a of G is equal to the order of
(@ fle-1

{b) identity

(c) fid

@ ©

ff p is a prime number and a is any integer, then a?
{a} =a{modp)
(b) = p{moda)
(€) =1(modp)

(@ =1{moda)

To a permutation group, every finite group G 18
(a) homomorphic

(b} isomorphic

(¢) identical

(3} equal

[ P.T.O.



21.

22.

23.

24,

JT-A

The system of initial value problem

dx dy
—=3x+8y, ==-x-3y, x(O}=6, yO)=-2
7 Y it Y. x{0} {0}

possesses the solution

(@) x=4e' +2e7f, y=—el —g!

(b} x=4e' +200e7, y=e! !
t ¢

&) x=e" +5e7?, y=e' -

@ x=4e +2e7, y=-e® g7t

The solution of homogeneous PDE
3 u _n a3u 3u 3%u

- + =0
ox® ax?3ay amy? 8yl

is written as
@ Wiy 20+ wyly® - x%) v v,y +2x)

(B) vy Ry+x}+w,(y-9x)+ v, (8y+2x)
(©) Wily+30+y,(y-2x)+ v, (5y+2x)
b vy + o+ wy(y—xt+ waly+2x)
- 9%u 9% % o . .
The Laplace equation ~ 5 T 5+ = 0in cylindrical polar coordinate is represented
ax? 3y? 922

by

3%u du ., 1 9% %y

or Ir 72 362 5z

0%u 13u 1 3% 3%

b —_ —+ =
o ar2 rar p2 2,2
2 2 2
{C] a_,lf.}.z_q_tf.{__a_lf_;_g._u:(]
ar? T g2 322
(d) 82u+18u __l_azu %u

ar2 rar r? :3‘;3 } —a_z.5 i
The slope at any point {x, y) of a curve is 1+ Y/ x. If the curve passes through the point
{} 1}, then the equation of the curve is

(@ y=x(1+In{x)

(b}  y=x(l+sin{x))

{e} y=x(1+cosix)

d) y=x{l+tan{x)



25,

26.

27.

28.

J1-A |

2
The solution of the differential equation E——E——S% +2y=0, yiO=-1, y(@=01is
dx

expressed as
{a} e“*-e

{b) e2x ~0eX
(c) e2%_-2e7*%

{dl eBx —2e"%

The solution of the PDE 3%3+2?~ =0, ulx, 0} =4e™ is
X u

(a) 4explx -yl

(b} 4 cosh(—%(?x - 3y))
fc} 4 sin(f—%(z.x - Sy})

@ aexp(-50x- 39))

The basis of the solution space to the differential equation

2
2§_‘-‘-+x§xf‘——u=o, {x %0

de

© 1L x}
@ {1, x x?)

The value of § so that the differential equation (x2 + e +Px+ y3)dy = 0 is exact

@ 1
) 2
{eg -1
(@ 3

9 [ P.T.O.
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30,

31.

32.

33.

/7-A

The most accurate value of f{x} = x(Vx + 1 - ¥x} to six significant digits at x = 500 is
(@ o

(b} 11-1500
(© 111648
(@ 11-1748

Using Newton’s method, the value of ¥/5 at 1st iteration using starting value xg =2is

(@) 224

(b) 225
) 226
(@ 227

The coefficient of {x +2){x+ 1} in Newton’s interpolating polynomial for thé function
satisfying the conditions f(-2) = -15, f(-1) = -4, FB=0, fi31=20is

a] -3
(k) 3
() —4
{d 0

The value of f[-3, -2, 0, 4, 5] where [,] denotes Newton’s divided difference and
Fle=3x% -4x3 +3x -2 is

(@) ©
(b} 1
) 2
d 3

Two numbers a and b are chosen at random from the set {L. 2 3 ---, 3n}. The probability
that a® + b2 is divisible by 3, is

@
©
© 3
@ 3

10



34.

356.

36.

I7-A

If Aand Bare two independent events such that P{A° N B} = % and PIAn B} = 1, then
6

P(B) is

1] é or %
{b} é— or %
(¢} —é or —2
(@ % or -2—

2 3
events, then the set of all values of p is

o [

1- 4p 1 s .
if 3p l+3p X :’p are the probabilities of three mutuaily exclusive and exhaustive

{b) (01
1

{c) (0: g)

@ (0, =9

There are two persons A and B such that the chances of B telling the truth are twice
that of A. A tells the truth in more than 25% cases. If A and B contradict each other in
narrating the same statement, then the probability that A is telling the truth is

@ =
o 5
© 3
@ >

11 { P.T.0.



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

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

{d} None of the above

38. If the leaving variable rule is not followed in some iteration of the simplex method, then
the next table

(a) will not give a basic solution
{b) will give & basic solution which is not feasible
() will give a feasible solution

(d}] None of the ahove

39. Which one of the following is an incorrect statement?
{a} ~All scarce resources have marginal prefitability equal to zero.
{b} Shadow prices are also known as imputed values of the resources.

{c} A constraint 3x) = Txq + 13x5 -4x, 2-10 can be equivalently written as
—le + 'Txg - 13x3 +4x, <10

{d} If all constraints of a minimization problem are %’ type, then all dual variables are
non-negative,

40. In linear programming, sensitivity analysis is a technique to
(a) allocate resources optimally
(b)  minimize the cost of operations
{c} spell out the relation between primal and dual

(d) determine how optimal solution to LPP changes in response to problem inputs

/7T-A 12



PART-—B

41, According to the fundamental theorem of catculus, if f is continuous on an interval
e (rx
l@, b], then —ca(fa flt) dt] equals

(a)  fix}
(b} flx)-fla)
(€] fFix)-fla)

@ fx}-Sla

42. The point on the curve y= x2, that is closest to the point {18, 0) is

(&) 42
) 24
© 0O
@ B9

|k
wlh

43, For the sequence {~2, 2, —%, -g—, - s }, the limit inferior and limit superior are

respectively

(8 -2and 2
{b} -land 1
(c} both are O

(d} do not exist

/T-A 13 [P.T.0.



44. If {a,} and {b, } be real sequences such that a, < b,vn=1 2 -, then which of the
following statements is true?

{a} 1If {a,}is convergent, then {b,.} is also convergent.
(b) If {b,}is convergent, then {a,} is also convergent.
{c) If {b,} is divergent, then la, } is also divergent.

{d) Nothing can be said.

45. The series ¥ x, converges in the interval
n=1

@ -3
b -1y
S

(d) Diverges

46.  Hm (e* + /¥ =
X—ro

@) e

bl e+1

@ 1
e

(d) Does not exist

47. U f is a Riemann integrable function, then which one of the following is true?
b LS B
@ [ fladc = fip)- fi)
(b} f is a continuous function
b s
(c) jﬂ | Fx) {dx exists

(d) |flis a comtinuous function

? 7-A 14



48.

49,

50.

/7-A

jnm logsinx dx =

0
FiA 1
Ziop=
{a) D)
) mlog2
) —nlog2
i 1
d) ~-=log=
(d) 51087

-y

Consider the function fi{x, ¥} =
x+ gy

and let

I = [ ax f flx vy and I = [Lay[, Fix yidx

Thernt

@ & =%, 1, = -%
b L =—é, =3
o) L =1y =%

@ L=1I =~%

Let {x, } be a sequence defined as follows :

xI:O

8x3 . =6x,+1, n=123 -

n+l
Then the sequence x,.} is
(a) beounded and incréasing
{(b) only bounded
(c} only increasing

(d) mneither bounded nor increasing

15
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51. Let f and g be two functions such that f{x} = glx}for all x € Q, the set of rationals. Then
filx)=g(x) for all xeR, if

(@) either f or g is continuous on R
(b} f and g are both continuous on Q
{c} f and g are both continuous on the complement of Q

[d) f and g are both continuous on R

52. Let f: AcR-— Rbe a function such that f’(x}) = Ofor all x € A. Then the function f is
(a} bounded
{b) increasing
(c} decreasing

(d) one-one

53. Let f be Riemann integrable on [g, b}, Define
Fuqzﬁfmm;Vxemzﬂ
Then which one of the following statements is not true?
fa) F is continuous.
(b) F is differentiable.
{c) If f is continuous, then F is continuous.

(d} I f is continuous, then F is differentiable.

54. 5 A- xQfo—2y222}+xygzﬁ, then the value of Vx A at the point (1, - 1, 1) is

fa) 27+
by 2i-7
¢} 1+2]
(@ i-2j

/7-A 16



55. If Ais a 3x 3 matrix over R, then (2 +1)% +2)
{a) is a minimal polynomial
(b} is a characteristic polynomial
(c} Both {a} and (b] are true

(d) Neither (a) nor (b) is true
86. If M is a 2-sguare matrix of rank 1, then M is
(a) diagonalizable and non-singular
(b) diagonalizable and nilpotent
(c) neither diagonalizable nor niilpotent

(d) either diagonalizable or nilpotent

57. If Ais a 4-square matrix and AS =0, then

@ AY=I
b AT=A
£y A*=0
) A% =-I

58. If | be the identity transformation of the finite-dimensional vector space V, then the
nuliity of I is

a) dimV
by ©
€] 1

d} dimV-1

J7-A 17 [ P.T.O.



59,

60,

61,

62.

/T-A

If Abe m x n matrix of rank n with real entries, then which of the following statements is
cotrect?

{a} Ax=b has a solution for any b.
(b) Ax =0 does not have a solution.
(¢} If Ax=b has a solution, then it is unique.

{d) Y A=0 for some non-zero y, where y’ denotes the transpaose of vector y

If the elements a, b of a group commute and ofa) = m, o{b) = n, where m and n are
relatively prime, then ofab} is

a m
(b) n
{c} mn

{d} None of the above

Let H), H, be two distinct subgroups of a finite group G, each of order 2. Let H be the
smallest subgroup containing H) and H,. Then the order of H is

(a) always 2
(b) always 4
{c} always 8

(d} None of the above

Every homomorphic image of a group G is isomorphic to some groups of G.

(] Abelian
{b] normal
{c] qguotient

(d) permutation

18



63.

64.

65.

66.

if S be the collection of {isomorphism classes of} groups G which have the property that
every element of G commutes only with the identity element and itself, then

a) 1S|=1
by |S]=2
(¢} |5]= 3 and is finite

(@) 1S|=

For a group G, if F(G} denotes the collection of all subgroups of G, which of the folowing
situations can occur?

{a) G is finite but F(G) is infinite
(b) G is infinite but F(G) is finite
{c) G is countable but F(G} is uncountable

[d) G is uncountable but F(G) is countable

A polynomial of odd degree with real coefficients must have
(a) at least one real root

{b) no real root

() only real roots

(d) at least one root which is not real

Which of the following primes satisfies the congruence a?* = 6a+2mod13?

@ 41
(b) 47
{c) 67
) 83

19 [P.T.0.



67. The algebraic structure ({0, 1, 2 3}, *4, "4) is a/an
(8) ring
(b} integral domain
(¢} field

(d) skew field

68. A finite commutative ring with 0 is a/an
{a) ring
(b) integral domain
{c) field

(d) skew field

69. The differential equation du

+|u|= 0 has

(8) no solution
(b) one non-zero sclution
(c) only trivial solution

{d} infinitely many non-zero solutions

70. The differential equation

@}Huh 5 =0 has
dx

(a) no solution
{b) one non-zero solution
{c} only trivial solution

{d} infinitely many non-zero solutions

J7T-A 20




71. if I, R and L denote current, resistance and inductance in an electrical circuit and
satisfy the initial value problem

LY Rjr-0 [0)=5
dt

then the value of the current at time ¢ is given by

(a) 5e™ D
by 7eD
() ge D!
@ sel

72. The general solution of the linear non-homogeneous partial differential equation

32u  9%u  _9%u
4+ — -6—p = ycos(x]
gx? dxdy ay2

is

@) Y- x)+0,(y+ 2 +sinlx} - y cos(Sx)

) @ @y—3x)+¢,(8y+2x)+sin{dx) -y cos(x)
€} @ ly—3x)+ @, (y+ 2x} + sin{x} - y cos{x)

(d) @y~ 3%) + 9, By +2x) +sin(2x) - y cos{x)

73, The following partial differential equation

8%u 3%y 2%u
97u 407U U
ox2  oxdy 3y?

is classified as
{a) elliptic

(b) non-linear
{c) parabotlic

(d) hyperbolic

/7-A 21 [ P.T.O.



T4.

75.

76.

/T-A

Where, in the xy-plane, is the differential equation

dy _ 1+x2
dx  3y-y?

guaranteed to have a unique solution?

{a)} Everywhere except for y= 0

(b) Everywhere except for y+# 3

(c) Everywhere except for y= 0 and y= 3

{d} The solution does not exist anywhere

The general solution to the ordinary differential equation
2
da’u + 6@‘—{ +9u=0
dx? dx

3x

is u{x) = Axe™>* + Be™3* Which of the following options is correct?

{8} As x — e, u— A for any value of B
{b} The behaviour of u as x — e depends on A and B
{c}  As x — oo, u— e for any value of A and B

{d} As x - e, u - 0 for any value of A and B

The partial differential equation that family

ulx, y} = (x—-oc)2 +{y~{3]2 is given by

(&} (%)2 +(—§3J2 =4y

du  Jdu
hf —+==4
) 8x+3y "

guY? ou N _
(< [&J +(@J =4u

governs the

22
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77.  Which one of the following represents a one-space dimensional wave equation in
Cartesian coordinates system?

o duo 1%
dx 2 g2
o L. L%
ax?  c? at?
o Pu. 1%
ax?  ¢? ot
(d) _azuziﬁ?,

78. Consider the differential equation

The values of B for which the given differential equation has solution of the form

u(x) = eB* are

(a) 2,4
by 2,-4
) 4 -4
) 1,-4

79. The characteristic curve of 2y—g§z~ +2x+ yQ)% = 0 passing through (0, 0) is given by
(@) ut=2("-x-3}
(b) u?=2{*-x-1
(c} u? =2{* +5x+ 1

d) u=sin(x}-x-1

J7-A 23 [ P.T.0.



80. Using four digits rounding arithmetic, the most accurate value of the smaller root of the
quadratic equation 0-2x? —-47-91x+6 =0 is

a) 01132
(b) 01200
(© 01253
@ 01500

81. For the function f{x}=x2% +x2 - 3x- 3, the iteration function

gix) = J{3+3x—x2]/x

converges to zero o of f with initial guess xy =1-0. Then o is

fa) ~1
b} -v3
(€} V3
(d) 1

82. The order of convergence of the fixed point iteration scheme for the iteration function
da X} = _1 ( X+ EJ
2 x

to the fixed point is

@ 1
b 2
@ 2
(d) 3

1
83- F th i =
or the matrix A ( 4 3

), the I norm is
@ 3
(b} 7
(c) 4
d) 1

/7-A 24



84.

85.

86.

/T-A

The Gauss-Seidel method with initial guess =% =0, 0 0 applied to the system of
equations
Sx; + x, +2x5 =10
-3x; +9x, t4xg =-14
x; +2x4 - Txq =-33

gives the solution at Ist iteration as
@ xU =200 -0-89 475"

) xW =200 089, 475"

©)  x" =[1-00, ~0-89, 4-75]"

@ xU =200 0-89 -4-75]"

Newton's method applied to the system of non-linear algebraic equations with initial
guess (% =1, 1 17

x3-2x,-2=0
x13-5x§+7=0
xyx2-1=0

gives the approximate solution at lst iteration as
) x® =[1.43 0-143 143"

b) x =143 0, 1-43]"

) xWU =11.00 0-143, 1-43"

@ x =143 0-143 1.00"

The coefficient of x2(x 2} in Newton’s form of Hermite interpolating polynomial of the

function fi0)=0, f@ =272, fidy=4e™, fO=1 foy=-e2, fra)=-3e"" is

() 3e‘; -1
d 3_22— 1

25 [ P.T.O.



87.

88.

89.

90.

/7-A

If x€[0, 5], then what is the probability that x2 - 3x+2 > 07

@ 3
O
© 2
@ 2

The probability of India winning a test match against Australia is % Assuming

independence from match to match, the probability that in a 7-match series India's
third win occurs at the fifth match, is

@ 2
Ol
(c) %
@ 5

Let X be a random variable having Poisson distribution. If the prebability of success
Pp=0-001], then find out the number of trials required for attaining at least one success
with more than 99% surety, ie., P(X = =099 is

(a) n=4600
(b) n=24300
(c} n=2300
{d) n=22700

If the two lines of regression, viz., yon x and x on y are y=%x— 11, x=cy+12
respectively, then the limit within which the constant ¢ must le is given by

(@ -lge<l

(b} 5<c=<6

fc) O0=<cxc7

{d) 3<es<s

26



a91.

2.

93.

JT-A

A continuous random variable X has a probability density function

If P(X <a)=P(X>aq}, then

(a)

(b}

(c)

(d}

A random variable X has the following probability distribution :

For the events E =

{a)

{b)

{c}

(d}

A rifleman is firing at a distant target and has onlyal
number of rounds he must fire in order to have more than 5

|

4= —
N2
1
d=-
2

None of the above

x2, 0<x=<1

0, otherwise

X 1 2

3

4

5

6

7

8

PLX) 015 | 023

012

0-10

0-20

¢-08

0-07

0-05

50

077
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{X is a prime number}, F = {X < 4}, the probability P(EUF), is

0% chance of hitting it. The least
0% chance of hitting it at
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94. The following five inequalities define a feasible region. Which one of these could be
removed from the list without changing the region?

@& x-2y=-8
b) x20 y=0
{e] -x+y=<10

(d) x+y<20

98. A basic sclution is called degenerate if
(&) 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

96. Worstcase complexity of simplex method as formulated by Dantzig is
(a) exponential time
{b} polynomial time
(e} Cannot be determined

(d) None of the above

97. The sitnation in which objective function is paraltel to the binding constraint of
direction optimization is classified as

(a} negative optimal solution
(b) positive optimal solution
{c} alternative optimal solution

(d}) regular optimal solution
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98. The analysis which is used to determine the effect of coefficient change with the same
current basis is classified as

{a) parameter analysis
(b] original analysis
{c) sensitivity analysis

(d) formulation analysis

99. For every (=} to constraint, the variable which is added to left side of the equation is
classified as

{a) original variable
(b} artificial variable
() additive variable

{d) non-additive variable

100. The non-negative variable subtracted from any less than or equal to constraint of
simplex method is classified as

[8) surplus variable
(b) deficit variable
{c} right variable

(d} left constant

* Ak
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SPACE FOR ROUGH WORK
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