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PART—A

1. lim S03x

is equal to

x—0 tansx

3
a -

5
b 2

3
c. 0O
d 1

2. The function f(x)= 3_x4' ~4x3 is concave upward in

. (3
)

c. f{-o 0’).U'[—§, )

d. (0 =

4. The number in the intérval [0-5 1-5] such that the sum q__t_' th_e-___nu_mbe_r_ and its
reciprocal is the largest is

a. 05
b. 07
c. 0
d 14

4. The infinite series
- 2

converges for

a. x<4
b, x=4
c. x>4
d xz4
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5. Which one of the following statements is true?
a. Lagrange’s mean value theorem .can be deduced from Rolle’s - theorem.
b. Rolle’s theorem can be deduced from Lagrange’s mean valne theorem.

¢. Cauchy mean vahie theoremi can be deduced from Lagrange’s. mean value
theorem.

d. Cauchy mean value theorem can be deduced from Rolle’s theorem.

6. The fanction f(x) =4 - 3x —.x? is decreasing in the interval

m
f"_t"\
0| G
8

o

7. I the function

x2, x<0
flx)= {xa, x>0
then the value of f”(0) is
a. o
b. 2
c. 3

4. Does not exist

8. [If the function

3x2, x21
T = {ax'+ b x>»1
then the values of a and b so that f is differentiable at. x = 1, are
a. -2,5
b. 2,-5
c. 2,9
d. -2,-b
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1 1

9, lim L + tort e |18 equal to

ns=in? m+y2  @2n)
a. D
b. 1
c. 4

d. Does not exist

1
10. m (3#}' is equal to
n - (n])3
1
a. -
27
b+
g
c g
d 27

11. If A is a 5%5 matrix with real entries, then A has
a. an eigenvalue which is purely imaginary
b. at least one real eigenvalue
c.  at least two eigenvalues which are not real

d., at least two distinct real eigenvalues

12. T Ais an.nx nmaitrix Wlth real entries such that A¥ = 0 (0-matrix), for some k € N,-:'then
a. A has to be the 0 matrix
b, trace (A} could be non-zero
c. A is diagonalizable

d. 0 is the only eigenvalue of A
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13.

14.

15.

16.

/13-A

It T is a linear transformation from an n-dimensional vector space U to an

m-dimensional vector space V, then the sum of the rank of T and the nullity of T is
equal to

a. n
b, m

c n-—m
d nt+m

If I, and T, are linear operafors on R2 defined as

Ti{a b) = {b, d) and T, (a, b) = (g; 0)

then TiT, defined by 7T, (@ b) = (T, b)) maps (1, 2) into

a. (1,0
b. (0,1
c. (2,0
d. [0,2)

If G= 2,4, then the number of elements of order 50 in G is

a. 20
b. 25
c. 30
d. 50

How many proper subgroups does the group Z &Z have?

. 1
b. 2
c. 3

d. Infinitely many



17. What is the last digit of 9720187

A H
b. 3
e, 7
d 9

18. The order of Aut{G), where Gis a group with .17 elements is

a1
b, 16
c. 17
d. 2

19. In Z[x}, the ideal of <x > is
a. maximal but not prime
b. prime but not maximal
¢. both prime and maximal

d. . neither prime nor maximal

20. There exists a finite field of order

a. 6

b, 12
c. 1b
d. 24

21. The solution of the differential equation lﬁyg +09x = 0, represents

a. a parabola

o

an ellipse
¢. a hyperbola

d. & rectangle
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22. Which one of the following satisfies the differential equation x%—ki =y?

)

Yy +loglex) =0, e = constant
b. x+log(ex) =0, ¢ = .constant

¢, %+.log(cx'} =0, ¢= constant

d, -A_E +loglcx) = 0, ¢ = constant
23. Which one of the following is the integrating factor to the differential equation
PR 1/, g ’
sinf2i) —= = y -+ tan(x)?
n{25) e YTE (x)?

1

Jtan{x)

b 1

l vsin{x)
c: B

- Jeos(x)
A e

24. A real-valued function f:D — R defined on the connected open set D in R? is said
to satisfy the Lipschitz condition in y on D with Lipschitz constant M if and only if

a. [Fyp)~ flud]s Myl ¥ix g ix yp)€ D

b. e )= 7t w < Migsl, ¥ w), (5 yal€ D

. |flx up)- Fl y)s My, —4lh V(6 1), (x5 Yo)e D
d. [flx yp) =l w)| S M,V (x ).l yp)e D

/13-A 8



25. If the population of & city gets.doubled in two years and. after three years the population
is 15000. What is the initial population of the city? {Given log2) = 0-693, €% = 2.832]

a. 0
b, 4297
c. 5498
d. 5297
26. If
M{x, t)dx + Nix, fhdy = 0 and %[% . %&5]: oy

then the integrating factor is
a.  M{x y

b, ePuldy

c. Nx y

d.  Mx @+ Nix y
27. If the differential equation

9x'(1-x)§x3-gy—- 12%+4y= 0
then the point x =0 is
a. a regular singular point
b. an ordinary point

c. an irregular point

d. -a focal point.

28. Truncation error is caused by approximating
a. irrational numbers
b. rational numbers
c. exact mathematical procedures

d. fractions
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29,

30.

31.

32.

/13-A

The order of convergence of the secant method to find the root of a non-linear
equation, is

a. 1-618
b. 3
c. i
d. 15
The matrix
Ae 2 13
T2 1.01)
is

-a.  well-conditioned

b. -singular
¢. non-singular

d. ill-conditioned

In the method, a system is reduced to an equivalent diagonal form using
elementary transformations. '

a. Jacobi
b. Gauss-Jordan
c. Gauss: elimination

d. Gauss-Seidel

The highest order of polynomial integrand for which Simpson’s %_rd Tule.of integration

is exact, is
a. first

b. ‘second
¢.  third

d. fourth.

10



33.

34.

35.

36.

/13-A

Given n + 1 data pairs, a unique polynomial of degree
data points. .

a n or less

b. n

c. n+l

d. n+1lor less

passes through the n+1

We are given a box containing 5000 transistors of which 1000 are manufactured by
company SUPER and rest by company EXCELLENT. Ten percent of the transisiors
made by company SUPER and five percent of the transistors made by company
EXCELLENT are defective. If a randomly chosen transistor is found to be defective, what

is the probability that it is of company SUPER?

2

a. -
-5
b 4
S

1

C, —
3

a 2
5

If @, b, c are three distinct positive real numbers selected from- the open interval

I=(0, 10), then the probability of finding the least value of expression
(1+a+ a®j(1+ b+ b1+ c+ c?)

abe
in Iis
a1
b, 0

¢, Cannot be determined because information given is insufficient

d¢. None of the above

The random variable X is finite, discrete and it is uniformly distributed. The coefficient

of variation Cy = Variance of X is

EXN*
1
. 05 Cy <~
a e S
1
b 0<C —
x<2_
c. -GSCX<m~1—
12
! 1
d 0% Cyp <22
X 73

11
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37. Consider 5 independent Bernoulli's trials each with probability of suceess p. If the
probability of at least one failure is greater than or equal to g—;, then p lies in the

interval

=

S
412

E.‘D.

e
T d
o
LR
L

38. The intersection .of a finite number of closed half spaces th R -is called &
a. convex set
b, polyhedral convex set.
c. convex cone

d. closed set

39. A simplex is defined as an n-dimensional convex polyhedron having

w

exactly n vertices

o

exactly n+1 vertices
C. vertices <n+1

d. None of the above

40. The constraints of a linear programming problem with non-riegative restrictions are
a. closed half-spaces only
b.  hyperplanés only
¢.  either closed half-spaces or hyperplanes

d. None of the above

/13-A 12



PART—B.

41, If the sequence defined by

x1=l_
4 + 3x
'xn.i.l':. X .xnj nzl
3+2x,

the sequence {x, } converges fo

7
a. _—

5
L 2

7
c. A2

d. Does not converge

42, Which one of the followin_g.-s_tatcments is true about the series.

Zomm—-3fm-n+ I)x“ 5

o n—-1!

a. The series is absolutely convergent for all x.
b. The series is absolutely convergent. for x& -1 3
c. ‘The series is absolutely convergent for x& (-1 J)

d. The series is only convergent for xe{-3 1}

43. If f is a function defined on a closed interval {g, 5}, then
a. [ is continuous if and only if f is uniformly continucus
'b.  f may be continuous but need not be uniformly contiraous

f may be uniformly continuous but need not be continuous

o

d. There is no relation between continuity and uniform.continuity . -

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



44. If f is a twice differentiable function satisfying f(1)= 1, f{0} =4 and J13) =9, then
a. X)) =2, Vxe{-o )
b, frx)= 5= f{x) for some x e} 3|
c.  there exists at one x e (], 3) such that f”x) =2

d. None of the above

45. If f{x) is a function defined as
Fld = {sin(x-2 -3x}, x= 0}

6x + 5x2, x>0
then at x = Q, Six)
a. has a local maximum
b. has a local minimum
€. is discontinuous
d. None of the above

46. If f(x) is a function defined by f {x}= J'lx t(t2 - 3t+2)dt, x €[], 3], then the range of f(x)is

a. [0 2]

o [3e

d. None of the above

47, Hxy= a? and S=b2x+ ¢2y where a, b and ¢ are constants, then the minimum value

of Sis

a. 2abc
b. AJabe
c. abe

d. None of the above.

/13-A 14



: -1
8. [(1+x-x"he*** dxis equal to-

a.

ooapd
49, -&;sz-
&.

bi

50. lim

X—yoo,
a

b.

d.

~1
x+)e % +e

[x~ I)Ex'*’.c'ﬂl te

iy ol
_,xexfx +c

xtx

xe +c

logt
x%-x
(x* — x)log x

x? - x

Ingx

x-1
log x

_[0 tet dt

= is equal to

Al
e4x
0

2

1
2

~_—1-- dt is equal to

51. Let flx) =0, if x is an irrational number and f{x} =1 1fx is a rational number, then

/13-A

f(¥) is. Riemann integrable over rationais
fix) is Riemann integrable on [0, =}
Fix) is not Riemann integrable

f(x) is none of the above

15
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. . . 1 =] _ . .
52. The integral /= fo_xm 'l{lﬂx}“ Ldx is convergent if

a m>0,n<0

b. m>0,n>0

c. m<O, n>0

d m<0 n<0

53. In the Fourier series representation. of the function flx)=1, the coefficient of sine

term is

a 2+
nw :

b 2oy
nn

e Zpn
nm

d. _;1- (1-3")
nm

54.  The circulation of F round. the curve C, where F= Yi+zj+xk and C is the circle

x2+y? =1 2=0, is

a -n
c. -m/2
d, w/2
35. For the function f = _"2”&'_“5’- which ong of the following is the value of the directional
X% +y

derivative making an angle of 30° with the positive x-axis at point {0, 1)?

a  -1/2
b 1

c. 1/2
d. 2

/13-A 16



56. If §,; denotes the group. of permutatiens on tert. symbols {], 2, ---, 10}, then: the number
of elements of S,y commuting with the element o ={13579), is '

a. ot
b. 55l
¢, S8
101
S5t

57, ‘The value of o for which G={u, 1 3 9 19, 27} is a cyclic group under mult__i__plication
modulo 568, is '

a, 5

b, 15
c. 25
d. 35

§8. In the group (2, +), the subgroup generated by 2 and 7 is

a 2z
b, 52
c. 92
d. 142

89. The cdrdinality of the centre of Zy, is

a. 1
b, 2
c. 3
d 12

/13-A 17 [P.T.0.



60. If Hand K are subgroups of Gwith indices 3 and 5 in G, then the index of H nK in Gis
a. a multiple of 15
b 3

d. ot more than 8

61. The number of elements of order 5 in the symmetric group Sz, is

a. b

b. 20
c. 24
d. 12

62. Let G be a group of order 30. Let A and B be normal subgroups of orders 2 and 5
respectively. Then the order of the group G\ AB is

a. 10
b. 3
c. 2
d 5

63. Which one of the following statements is true?
a. 3 a field of order 36 but not order 49
b. 3 a field of order 36
c. Aa field of order 36 and 49

d. 2% a field of order 36

/13-A 18



64. If I, and I, be two ideals of a commutative ring R with identity, then which one of
the following is true?

a I +1, and I; N1, are ideals of R
b. L +1, is an ideal of R, but [; n/; is not an ideal of R
¢. I+1I, is not an ideal of R, but I; nl, is an ideal of R

d. Neither I} +1, nor J; M1, is an ideal of R

65. If pis prime and Zp_4 denotes the ﬁng__ of integers modulo pq,-then the number of

maximal ideals in ZP-4_ is

a 4
b. 2
c. 3
d 1

66. Consider the following statements :
1. A ring without unity can have maximal ideal which is not prime.

9, The number of maximal ideals in a. commuitative ring with unity are always less
than or equal to the number of prime: ideals.

Then

a. 1 is correct and 2 is incorrect
b, 2is correct but 1 is incorrect
c. both 1 and 2 are correct

d. both 1 and 2 are incorrect

67. Léet Rbea rin_g. If R[x] is a principal ideal domain, then R is necessarily
a. a unique factorization domain | |
b. a principal ideal domain .
c. an Buclidean domain

d. a field

/13-A 19 [ P.T.0.



68.

69..

70.

71.

J13-A

The union of two subspaces W, and W, of a vector space V{F) is a subspace, if and only if
a. WcW; and W,c W

b WS W, or Wy c

c. W dW,and W W

d. None of the above

If C? [a set of pair of complex. nunibers] is not a vector space over K, then
a. K =R (a set of real numbers)

b. K =Q (a set of rational numbers}

c. K =C (a set of complex numbers)

d. K=2Z (a set of integers)

The dimension of the subspace W of vector space R4_, spanned by veetors (1, -4, ~2, 1),

(L-8-12 and (3-8 ~-27), is

a. 1
b, 2
c 3
d 4

Which one of the following satisfies: the partial differential equation
(1 1)\3z (_1. 1)a'z 1 1,
N LAY [ L
zZ yjox \x z/dy Yy x

a.  flyz x+y+z)=0
b. 'f[_'xy--{— ZX +Y +z__) = {}
c. fix+yz x+y+2)=0

d. flxyz x~-y~-2)=0

20.



72,

73.

74,

/13-A

The model equation for the transverse.vibrations of a string is

2y _ 2 9%y

at2 gx2

W, 22

ot Ax2

o2 ox
2 2

t%  ox?

The solution of the partial differential equation

is

The solution of the non-homr’)g_eneous partial differential equation

oty _3%u_, 3
ax* ay®  ax®ay?

ulx, ) = filx +20)+ &y (e~ P+ Flx + g+ xfy (x+ 4
ux, Y= filx—gh+xfp x — 28+ falxr )+ xfyx+
uix, g = file— 0+ Xfplx =1+ Falx + g+ xfulx + 4
ulx; )= filx ~ B+ xfplx— 8+ Folx+28) + &f g (x + 214

2 u _ %u

3.3
B =X"Y
ax® a3y’
is given by
w3 6 Q
- . _ 2., XY x
A uln Y =Sy A+ Syt o0+ fRlyr 0T o5 1haeg
_ - 2, X000, x®
b ux = filyt 2+ frlyrox)s flyretgs— -+t
6.3 9
c.  ulx y=fily+ x}+f2_(y+mx]+f3(y+m X+ 120 +'1008'0
&3 9
_ . o 2.5,.% Y X
d. ul Y= fily- 2+ foly-0x)+ fily-efx)+ ot b s

21
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2.

—~u=0can

75. Which one of the following solutions of the partial differential equation: s
Pxdy
be obtained via separation of variables?

8. ux Y =ce™ sinfky

b, ulx 3y =ee’*ek¥

c.  ux Y = ce’e¥/k

d.  ulx, Y = cysinikx)

76. Which two out of the following four conditions must a differential equation satisfy
so that the principle of superposition applies to its solutions?

{i) Constant coefficient
{ii)y Homogeneous

{iii) Linear

{iv} Second order

a. (i) and {ii)

b. (i) and (i)

c. (i) and (i)

d. @) and (iv)

77. The partial differential equation arising from the relation ufx, 1 = flx+1iy) + glx ~ it}
is classified as '
a. singular
b.  hyperbolic
c. parabolic

d. eliptic

/13-A 22



78. Which one of the following satisfies the partial differential equation
u
ax?dy

= cos2x + 31} ?
B ufx g =-ssin(3x+ 2+ 0+ o0
b uls = - sinlx £ 34+ U+ £ 0050
c. ulxy= «ésm{z‘x.~ 3y + xfy (4 + foldf3 10

d. Ulx h= -—fﬁsin(zx + 39+ 14+ Fa S 30

70. The complete solution of a differential egnation contains arbitrary éonstant"s
a. rnore than the order of the equation
b. Cannot be determined
c. equal to the order of the equgtio_n

d. less than the order of the equation

80. The eguation

is classified as
a. elliptic

b. hyperbolic
c. parabplic

d. two-dimensional heat equation

/13-A 23 [ P.T.O.



81. In the nonlinear equation x2 —2x—3 =0

2
-
a. the sequence generated by x; , =~ 5

converges to a root of the above

nenlinear equation

does not converge to a root of the

b.  the sequence generated by x;,; =
x
above nonlinear equation

2
i o
¢ the sequence generated by x; ; = -1

.does nof converge to a root of the

above nonlinear equation

d. the sequence generated by x;., = ,/2x; + 3 does not converge to a root.of the
above nonlinear equation

82. LU decomposition of a square matrix
a. dis unique
b.  is not unique
¢. does not exist

d.  may or may not be unique

83. The spectral radius of the following matrix

1 3
L 31
S
"y "z 0
i
:
a .
6
b L
12
3
C —_
4
4 X
3

/13-A 24



84. The truncation error in calculating f'(2) for fi{x}= x% by fx)= M ‘Wwith

h=0-21is
a =02
b, 02
c. 4

d. 42

85. The value of J' f{x)dx by using 2-segment Simpson’s -—rd rule is est(mated to be
702-039. The estimate of the same integral using 4-segment: Snnpsons Llrd rule most

nearly is

a.  702:039 + .g-[zfm'- FLY+2F(15)]

b, 39—%«2-«@9 + Sprm- Fey+210)

c. 702:039 + -g[zf('r)+'2f'(15n .

a. 12999, Sprm asus)

86. The degree of precision of the quadrature formula

[ feax - f(— :/33} * f(-"—fi)

is

a. 3
b. 2
c. 1
d 5

87. I the trapezoidal rule applied to Jf)z fix)dx gives the value 5 and Simpsoun’s rule gives
the value 2, then f(l} is

1
a. —
_2
b, 1
c. 2
i 2
3

/13-A 25 [PT.0.



88. The following data of the velocity of a body is given as a function of time :

Time {in ) 417 |i0]15

Velocity (in mys) |22 |24 | 37 | 46

The best estimate of the distance. in metres covered by the body from t=4 to F=15
using combined Simpson’s 1rd rule and the trapezoidal rule would be

a. 35470
b. 362-50
c. ‘368

d. 37880

89. The Lagrange’s polynomial that passes through the 3 data points is given b}__r

x | 15| 18 | 22
y | 24|87 |25

F2 0 = Lo (x)(24) + L () (37) + L,y (%) (25)

The value of L{x) at x = 16 is most nearly

a. —0-071430

b.  0-50000
¢. 057143
d. 43333

90. If Taylor's method of order n is used to approximate the solution to. y{x) = f(x, yix),
a < x § b, Yia)= o with step size hand if ye C?*1{g, b], then the local truncation erroris

a. O{hg)
b. O

c. Oy
d. O™

/13-A 26



91, Let C={xy2:3sx51825y<181<z518 be the sample space. Let
A={lx y2:x+y+t+z=18andx23 yz2z2 1} Which one of the following is the
probablhty of A?

91

a. e ——
16%x17%x 18

28
16x17%x18

78
16x17x18

S A
16x17x 18

92, How many dice should be thrown so that there is a better than an even chance of
obiaining a six?

a, 2
b 3
c. #

d. None of the above

©3. There is a 30 percent chance that it will rain on any particular day. Given that there is
at least one Tainy day. What is the probability that there are at Zeast two rainy days"

a. 067
h. 091
c. 073
d. 08l

94. If the probability distribution of a random variable X is f(x) = ksin%x?, 0% x< 5,

then the value of k iz

b
a. —
5
b
T
L. o
2
4 2
5

J13-A 27 [ B.T.0.



95. If A and B are two events such that probabilities P[A4) =§- and P{B = g, then

2.

1 . 3
c. — & PANDB £—
3 AnB P
3 . 5
d L PAnB = —
8 ( B 3

96. Maximize Z=x+2y
subject to
2x+3y<18
x+4y<18
x20 y=0
If 8 denotes the set of all basic solutions te the above problem, then
a, Sis empty
b. Sis singleton
¢, Sis finite

d. S is uncouhtable

97. Consider the following LPP :
Maximiize Z = x+2y
subject to
2x+y=8
4x+0y<15
x+3y<9
x+ysk
xz0,y=0

The value of k for which the constraint x + y < k is redundant, is

a. 2
b, 4
c. B
d 8
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98. Consider the following LPP :
Maximize Z =X, + 5%, +3x,
subject to
2%, ~ 3%, +5x3 £3
3x) +2x5 £5
Xy, X, Xg =0

Then the dual of this LPP

a. has a feasible solution but does not have a basic feasible solution

b. has a basic feasible solution

. has an infinite number of feasible solutions’

d. has no feasible solution
99, Consider the following 1.PP :

Maximize Z =x+J
subject to
x-2y<10

y-2x <10
x5z

Then

a. the LPP admits an optimal solution
b. the LPP is unbounded

c. the LPP admits no feasible solution

d. the LPP admits a unique feasible solution

100. Which one of the following statements is true?
a. An LPP can have a non-basic optimal solution
b.  An LPP can have infinite many extreme points
c. An LPP can have exactly two different optimal solutions

d. A comvex set cannot have infinite many extreme points
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