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PART--A

1. I f{x) =sin|x|, x & {-2x, 2x], then

p

Flx) 2 0 for all x e [-2m 27

b, f{x) <0 for x€[2m 0) and fix) > 0 for ¥ €0, 2]

o

[ is differentiable on [-2m, 27]

d. f is continuous but not differentiable at x = 0

2. 1 |] denotcs the greatest integer function, then

[y ax =
a. 225
b, 9/8
c. 2-+2
d. 1/2

3. Ifx%+ .yz =1, x, y& R, then the bounds of x + y are

a. 0,42
b, =2, V2
C -1, 1

d. 0,2

4, If y=cosx—1, x& [0 27, then the poin(s) on this curve at which the tangent is parallel
to the x-axis is/are

da. {09 0)} [21'{, 0)! (TE:""Q)
b. m?2)
C. (27[', 0, {n “2}

d. (w3, (%)
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5. The value of

111 I
14902 +33 +49 4.4

lim
i n
is
a 3}
b. 1
c.  w

d. not defined

6. Thie roots of the equati:o"n x=e % lie in
a. ] gquadrant
‘b, 1T guadrant
c. I quadrant

d. IV quadrant

7. The domain of the function

is

a. [FLOufl
b. (0,11

c. R\ {0]

d. [LOw(01]]

8. The minimum value of

x_+—£,_'x >0

X
is
a.  3/2
b. 1
e. 2

d. Cannot be detérmined
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9. Which one of the following statements is correct?

a. livery bounded scqguence is convergent.

=2

Every bounded sequence has a convergent subsequence.
¢.  Every bounded sequence having & limit point is convergent.

d. . A convergent sequence may have a divergent subsequence:

10. lim -5

c. IDoes not exist

d. None of the above

11. Thée determinant of the matrix

1z -y
-z 1 =x
¥ -x 1

is ’

a  l+x+y+z

b, l+rxy=z

. 1+)&2 +--y_2 + 72

d. None of the above

12, fAisanxl non-zero matrix and B is 1% n non-zero matrix, then
4 Rank (AB)=1
b. Rank (AB)=n
c. Rank [AB)=0

d. None of the above
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13. Lel A be the matrix of order m*n. Then the determinant of A exists if and only if
a m>n
b. m equals to n
c.  m not equals to n

d. m<n

14, IF TRV o .R4_, defined by Tlg)) =&y, Tles) = e, Tleg) =0, Tley)= €3, then
a. T'is nilpotent
. ‘ T has non-zero eigenvalue
c. index of nilpotent is five

d. T is oot nilpotent

15. Let a-{123](145). Then a? is equal to

a.. [#}

b. a2

c. a!
d. a?

16. A commutative division ring is
a. a vector space
b. - a group
c. a finite integral domain

d.  a field

17. If {G *)is a groupand Vg beG, 5—1'*_a—1*_b$a =g, then' G is
= an Abelian group
L. a . non-Abelian group
c.  aring

d.  a field

/13-A 6



18. The number of clements in the conjugacy class of the 3-cycle (2 3 4) in the symmetric.
group §; is -

a. 20
b, 40
. 120
d. 216

19. If Gis a group such that (ab}g = a?b?va be G, then Gis
a. a finite group
b. a noncyclic group
¢, an Abelian group

d.  a non-Abelian group

20. Which onc of the following statements is correct?
a. Cyclic groups may have noncyclic subgroups
b. Norcyclic groups have no cyclic subgroup
c.  Abelian groups may have non-Abelian subgroups

d. Non-Abelian groups may have Abelian subgroups

21. The integrating factor for the Leibnitz linear equation

jz + Py = Olx)

is
o ofPId
b, el
c. j P(x] dx
d. [0 ax
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22. The solution of nonlinear differential equation

af dyy* dy . o .
X2+ xy—— -0y =0
(dx) M ©Y

is

a  (y-ex®)(gx® ~e)=0
b lg-er?)xd-)=0
. (y~ox?)yx’ ~c)=0
d. {y-ex®(yx¥-c}=0

23. ‘The equation e*dr+e¥dy= 0 is of the order

a. infinite

b, zerg
c. one
d. three

24. The gencral sclution of the differential equation

is

25. The solution of an ordinary differential equation of order n contains
8. {wo constants
b, exactly one constant
c. 1 arbitrary constants

d. more than n arbitrary constants

/13-A 8



26. ¥or nonhomogeneous equation
dy .
S Py = Olx
il (XY = Qlx)

if yj(x) and y,{x) are its solutions, then the solution of the corresponding homogencous
eguation '
is
a. - Yl - yp b4
byl =yl yp )
eyl =y (yylx)
d. ylx) =y x) /Yyl
27. The complete solution of a partial differential eguation

92z 32z 9%z
+2

: + i =0
ax?  oxdy 3yt

is.

a s y)=fly-Argty-g
b, zx y) = fly-2x)+gly-3)
¢, zx y)= fly+2x)+gly-7x)

d. zlx y) = fly—2x)+ gly—x)

28. “Truncation error is caused by approximating
a. irrational numbers
b. fractions
¢. rational numbers

d. exact mathematical procedures:
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29. The cxpression for true error in calculating the derivative of sin(2x) at x = % by using
the approximate expression

af _ flx+h - flx
dx R

is

h-— cos(h}—l
B, et
h
b, 1-cos{Zh
h
c. Sosin
h
g, 1-sinRR)
h

30. The relative-approximate error at-the end of an iteration to find the root of an equation
is 0"003%. The. least number of significant digits we can trust in the solution is

a 1
b. 2
c. B
d 4

31. The regula falsi method of finding roots of nonlinear equations falls under the category
of methods.

a, oper.

b. random

¢.  bracketing
d.  graphical

32. The order of convergence of the modified Newton’s method to find a muiltiple root
with multiplicity 10 of a nonlinear equation is

a 2
b, 3
C. 10
g 1-5
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33.

34.

35.

36.

/13-A

If Newion’s second-degree polynomiad, which interpolaies the data

x| 15 ] 18] 22
y | 243725

is Py(x} = a, fcﬁ[x-— 15)+ a,(x ~ 15){x - 18}, then the value of a; is most nearly

a. 23555
b, 3:3300
c. i

d. 43333

If the sum of the mean of first n odd natural numbers with mean of n consccutive
gven numbers beginning from 2n is n+ 8, then n equals. to

a 2
B 3
¢ 4
d 5

If in -a moderately skewed distribution, the values of the mode and mean are 6o and 9o
respectively, then the value of the median is

a. Bo
L. 7o
c. bo
d. 5o

If & student goes to school by bicycle at a speed of 15 km/hr and returns at a speed of
10 km/hr, then his average speed is

a. 125 km/hr
b. 123 km/hr
e. 12 km/hx

d. 13 km/hr

11 \ [ P.T.O.



37. Expecetation is a generalization. of
a. arnthmetic mean
b. median
c. mode

d.. None of the above

38. Slack is dcﬁrle'd as
a. the difference between the left and right sides of a’.const:r_aint
b.  the amount by which the left side of a > constraint is larger than the right side
¢.  any variable in-a linear programming problem

d. the amounthy which the left side of @ £ ¢oristraint is smaller than the right side

39, The set of feasible solutions in a linear programming probiem is a
a. disconnected set
b. . non-convex set
c. convex ge't
d. None of the above
40. For an LPP, which of the following is the correct relation between the number of basic
feasible solutions (BFS) and the number of vertices?
a. Number of BFS £ Number of vertices
b. Number of BFS > Number of vertices
c. Number of BFS = Number of vertices

d. None of the above

J13-A - 12



41.

42.

43,

44,

J13-A

PART~--B

THe Hmit of the sequence {a, }, where

is

e

e?
c 1
d 2
The series

e
n\r.-l n

converges when
a ~l-m2x<{i—-m
b, -“l-m<xs{l-m
0. ~l-mM<x<m
d -igxs{i+n)

‘3 D, 2 . .
The integral ”R e* * ¥ gy dx where R is the semicircular region bounded by the x-axis

and the curve y= \E - x? equals

e
. o E“i"].
. Zlet)
n
b, le-1
e~
c. o2
2
d. Fe
2

If £7 > 0 throughout an interval [z b), then f* has
a. exactly two zeros in g, D
b.  exactly one zero in [q, b
c. at most one zero in {a b

d. at least one zero in i@ bj

13
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45. ¥ f is differentiable on [0, 1] and its derivative is never zero, then
a. - flO=f()
b £ 2 F()
. fO=f{)
d.  fO)# £y

46. 1 |z~i[£2 and z; = 5+ 3i, then the maximum value of {iz+zy] is

a 7
b, 2++31
e A31-2
d 4

47. If ‘Alz), Blz,) and Clz;) are three points in the Argand plane such that
2z + wa, +-w223 =0, wis a cube root of unity, then

a. A, B Care collinear
b. AAEC is a right-angled. triangle
c. AABC is an equilateral triangle

d. AABC is a right-angled isosceles triangle

48. If o;b, ¢, d and p are distinct real numbers such that
(a? + b2 4 c2)p? ~2plab + be+ od) + (b2 +¢2 +d2) <0
then @, b, ¢, d are in
a. arithmefic. progression
b. - geometric progression
¢.  harmonic’ progression

d. ab=cd

f13-A 14



49. 1fjal<1 and |b[< 1, then the sum of the series

1+(14vab+{I+a+ a?)b? ek(1~:-a-|-a'2 +a3)b3 Foee

is
1

a. e e e
(1-a1-5

by b
(1-a)(1— ah)

C o, ....._,_,_.14_..._.._.

© (1~ a)(1-b){1-ab)

d e L

(1-b)(1 —ab)

50. The sum of the series
3,15 63
4 16 64

-
d onefsl
3 3

51. If f: R R be a differentiable function such that fix +2y} = Fx)+ fRyY) +4xy for all
x, ye R, then

a.  fill=f0+1
b, flO=s -2
c. fry=rF'0-1
d. flO=FM+2

J13-A | 15 | P.T.O.



52. In [0, 1], Lagrange’s mean value theorem is not applicable to

a  fix) = x|
b f={ x
1, x=0
i-x x <t
c A ):“'{2“1“ }2, xZ;

d  flg=x|

.83, Consider the polynomial f(x) = T+2x+3x2% +4x3, Let s be the sum of all distinct real
roots of f(x). Then s lies in the intervai

« (59
b. fqigf)
e, tﬁ’%ﬁ

¢ o)

54. If the minimum valueé of atan? x+bcot? x. equals the maximum valie of

asin? x + bcos? x, where a> b > 0, then
a. a=b

b. .a=2b

c. a=3b

d. a=4b

BS8. Let glx] be differentiable function satisfving -%__g(x)_'z_g{x]_ and g{o) = 1, then

L (2 —sin2xY
'[ g_(x)[l - cos2x)

is egual to

a. glxjcotx+e

b.  ~giXcotx +c
C. __._E(_JC_]._ +
1-—cos2x

d. None of the above

/13-A 16



§56. Let A be an nxn maftrix from the set of numbers A% 347 vaA-61= 0, where T is
7 wnit matrix, If A7} exists, then A7 =

a. EMQmeAn
Loa2 o
A% -3~ 4])
6

. 1 3 ) !
c. G (A% - 3A~41)

d  1rA?+34-4p
:!

57. letT be an arbitrary linear transformation from R™ to K" which is not one-one. Then
a. Rank T'>0
h, " Rank T=n
¢, Rank T'<n

d. Rank T=n-~1

58. If matrix A has an inverse B and C, then
a B=C
b, B«C
c. Ba=nl, for any n.

d. None of the above

59, In an inner product space V, which one of the following statéments is true?
a. Every orthonormal set in V must be a basis for V

b. * Eveéry orthonormal set in V must be linearly itidependent in V but need not
necessarily be a basis for V :

c. EBvery orthonermal set in V must span V but need not necessarily be linearly
mdependerit

d.  Bvery orthonormal set in V must be finite

/13-A 17 [ B.T.O.



60. Let V be a vector space over a field F' and dimV=r. Let S be a subset of V having
n vectors. Consider the following statements :

() Sis a basis for V.
{Ilj. Sis a spanning set for V.
(IIY) S is linearly independent.

‘Then

a. () & ({0 is true, but i) « 1] is false
b. (e [@) is true, but {f) ¢ {1 is false
c. (i) < {1 is true, but (I] < {I]) is false

d.. =10 and {) = ()

61. The set {x2+4x-32x2 +x+5 7x~11} of P,
a. = spans P,
b. spans and is a basis of P,
¢. does not span Py’
d. None of the above
62. Let G be a group of order 45, Let H be a 3-Sylow subgroup of G and K be a 5-Sylow
subgroup of G. Then
a. His normal in G but K is not normal in G
b. Tboth H and X are normal in G
c. H is not normal in G but K is normal in G

d. " ‘both H and K are not normal in G

J13-A 18



63, Lef C* be a set of non-zero complex numbers. Under the operations of multiplication,
C" forms a group. If z= g+1ib is a complex number, then the inverse of z in C* is

a? + b2
b ...g,.i-_zb_z
a“ +b
c. BT
a.2 . b2
q . 2t
a®-—p?

64. In a group G, which of the following is not true?

a gtgt=g""'VYmneZ
b. {gm)n — grrm AT mne Z
e (gh" =k lg )"V neZ

d. (gh" =g 'h )" vaekZ

65. The permutation

is a cycle of length

a. . 2
b. 4
c. 3
d 6

66, Which one of the following groups has a ‘proper subgroup that is not cyclic?

a. 215 X 217-

b (@ H
c. Sa__
d. (Z,4)

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



67, If Ris a commutative ring with unit element, M is an ideal of R and R/ M is a finite
integral domain, then

a. M is a maximal ideal of R
L. M is not a maximal ideal of R
c. M is a minimal ideal of R

d. None. of the above

68. The number of prime ideals of Z,, is

a 1
b. 0O
c. 2
d. 5

69. If Um) is the set of units of Z,,, then UR™), where n 2 3 is
a. cyelie
b.  Abelian
¢.  Abelian buf not eyclic

d. Noné of the above

70. The order of Aut{G), where G is a group with 65 elements, is

a, 1
b, 2
c 64
d. 48

/13-A 20



71. The partial differential equation

is cl:IasS'iﬁcd as

a. ellipiic when x <0 and hyperbolic when x < 0
b. clliptic when x> 0 and hyperbolic when x <0
c. clliptic when x> 0 and hyperbolic when X > O
d. cliiptic and hyperbolic when x <0

72. Which one eof the following satisfies the partial differential  equation

3. 3 3,
7z 3. Az +4 a7z ext 2y

ax®  axfoy a8yt

a. zZx Y= flly—x)+ Folu+2x) + x faly+2x) +é%,:r'. X+ 2%y
b 2% o) = [i{y-x) + foly+2x)+ %e‘x*'zy
c. zixy=fi (y— %)+ Xfo(y+20)+ _2“1%3“. 2y

A 2x y= fly- 2+ Foly+2x) + x2 Fo(y+2x)

73, The solutiori of an ordinary'differential. equation

dy x-y+3

dx  2x-24+5
is
a. (x-Sy)+loglx-y+2=c
b, {x+2yl+loglx—-y+2=c

c.  [x-2yj+loglx+y+=c

d.  {(x-2yl+loglx-y+2=0c

/13-A 21 | [ P.T.O.



74,

75.

76.

/13-A

Which one of the following differential equations represents the family of curves
wx) = Ae?* + Be™%* where A, B are constants?

d*y
e
d?y i
Lo

c —c-{~.-~*4y=0
dx
2

d g.,.g+2y=0

D’Alembert’s solution.of the one-dimensional wave equation is

o

ulx, ) = fle+ct)+ glx - ct)
b, ulx t) = fix +ct) + glx +2ct)
e ufx, )= flx+2ct)+ glx - ct)

d. ulx )= flx+cty+ g{x'2 —ct}.

The Laplace equation in pola.i' coordiniates is

32y  du 9%u
v +

a. = -t =
ar2  9r pg?
82u  ou  9%u
b. r2 +r— 4 —=0
ar?2  or g2
- 2
¢, r2¥m, 0 U _p

ar?2  or a2

4 p20%u 13w 2%u_,

22



77. The general solution of the differential equation.

4 .
2 Y_ y=sinfy
dx4
18

a.  yx)=ce*+ cge‘ax- + €3 COS{X] + ¢y sin{x) + %c’os(x}

b, yx)=ce + cz-e"" + €y COS{X) + ¢4 sin(x) + fcos(‘x}

2

- . x .
e Yx) = e +epe™™ oy cosin) + cq sinfx) + Zco.s(x)

d. Y = e toge™™ + g cosl) + ¢ sinx) + —Ecos(Qx)

78. The solution of a partial differential equation
[:E %)2 = ‘EQEQ =1
z ox, z oy
is’

a.  log(e) = Alog[2x) +V1- A2 log(th + B

b, logle) = Alog(x) +V1- A2 log(2y)+ B
¢. log(z) = Alogix}+v1~ A% log(y) + B

d.  log(z} = Alog(x)+ Vi- 4% log(3y + B

79.  The solution of a first-order partial differential equation g—% = 4%%, given u(0, y) = 8e~3Y
X Y
is
a.  ulx, Y= ge12x-3y
b ufx )= 3”123y
G. u(}‘_1 M": 38“33:'—121,‘

d. ulx 3 = 8e X3

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



20. In two-dimensional heat flow, the temperature along the normal to the X Y-p_lanc is

a. infinity

h. one

c. indeterminate
d. zero

81l. The complementary function of the differential equation

ad=y  _dy o
X .........._._._+x;.._........4 = x
A ¥

2

a, Ax4 +Bx‘4
b Ax2+Bx?
c. Ax+ Bx2

d. Ax?+Bx7!

2 .
®&2. The solution of the initial value problem i%f =2 (y+ y3) under the condition y= 0,

@:: 1, when x =0 is
dx

a. ylx)=tan(x)
b,y = sinfx

c.  Yx) =cos{x}

d. Y =tan@x+1)

/13-A 24



83. ‘The subsidiary equation associated with Lagrange’s linear partial diffetential equation

is

Pl 4 932+ 0l 4 A 5% = Rlx, 5.7

dx _dy _dz
P+1 @ R
ax dy _dz
P Q+1 R
dx _dy  dz_
P Q R+1
dx  dy  dz

P O R

84, Consider a nonlinear equation x2 ~2x-3=0.

The sequence generated by x; ;=

x? -3

I

converges to a root of the above

noniinear equation

The sequence generated by Xigp = —3-—-—5 does not converge to a root of the

x;
above nonlinear equation
. x?+3
The sequence generated by X1 :_2“(‘ 3 converges (quadratically to a root of
: ! X - i
1

the above nonlinear equation

The sequence generated by x;,, =.f2x; + 3 does not converge to a root of the
above nonlinear equation '

85. A wooden block is measured to be 60 mm by a ruler and the measurements are
considered to be good to %th of a millimeter. Then in the measurement of 60 mm,

we have __ significant digits.
a1
b, b
c. 2
d 4

/13-A
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86. If in the calculation of the volume of a cube of nominal size 5”7, the uncertainty in
the measurement of each side is 10%, then the uncertamty in the measurement of the
volume would be

a. 30%

b. 15%

c. 10:3%
d. 1535%.

87. The secant method formula for finding the square root of “a real number R from the
cquation x2-R=0is

X% R
a. 1__‘_“]:,.
Xph X
b g B0 B R
xi- + 'x! -1
Xi ¥ Xpq
5 x2-R
x; .+ x{ _1

88. Given the two points {xg, Ylxp)) and (x;, “Y(x,)). The linear Lagrange polynomial P (x} that
passes through these two points is givenn by

a A= T=2 y(x0)+-—’-3—y'(x1)'

1 Xy~ X

b, Pi= y(x0)+ X1 yixy)
X9

%1
: X=Xy X=Xy
o Bl = ——2 ylxg)+————ylx))

d.  Px) = S ylxg) + ———Ylx;).

/13-A 26



8a.

90.

01,

o2,

/13-A

in an attempt to understand the mechanism of the depolarization process in a fuel cell,
an electrokinetic model for mixed oxygen-methanol current on platinum was developed
in the laboratory at FAMU. A very simplified modei of the reaction developed suggests
a functional relation in an integral form. To find the time required for 50% of the oxygen
to be consumed, the time, T{s)is given by '

~ o.slxw-'f’[r.a-73.'x+4.3025-><'10“"’]&,_?c

T = 10
12231070 [T 9 316 %1071 5

The time required for 50% of the oxygen to be consumed using Simpson’s %rd Tule.

will be ncarest io

a. 185160 s
b. 180160 s
c. 190160 s
d. 195290 s

The division by zeto during forward elimination steps in Gaussian elimination of the
system of linear equations implies that the coefficient matrix

a. is singular

b. may be singular or non-singular

c. s irivertible

d. is non-singular

The highest order of polynomial integrand, for which the trapezoidal rule of integration
is exact, is

a. first

b.  second

Third

d. fourth

e

The value of ¢, for which plx=k)= ck? can serve as: the probability function of
a. random variable X ={1, 2 3 4, B}, is

_ 1
a_' .....
5
b e
10
_ 1
o, e
id
A
55
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Q3.

a4,

5.

96.

/13-A

Tn a hinomial distribution with n number of trials, the probability of success in a {rial

is }I if the probability of at least one success is greater than or equal to 2., then nis

io’

greater than

g
logyo 4 - log; 3

1
log, 4 +10g;q 3

1
logyg 4 ~10815 3

4
log;, 4 —10810 3

A student applies in three universities A, B and Cfor admission. His chance of sélection-

is 20%, 16% and 14% in universities A, B and Crespectively. The chance of selection

in both A and Bis 8%, Aand Cis 5%, Band Cis 4% and in all A, B and Cis 2%.
The chance of the selection of the student in at least one university is

a
b.

o

d.

0-3
0-35
0-4
0-45

The diameter, say X, of an electric cable is assumed to be continucus random variable
with probability dénsity function f %) = x(1—x); 0<x <1 Determine the value of k
such that P{x> k) = p{x <k}, is

a.

d.

1

4

1443
2
1-43
5

1
2

If all the constraints in an LPP are expressed as equalities, the problem is said to be

written in

a, standard form
b, bounded form
¢c. TJeasible form

2

alternative form

28



97. Foran LPP, if in a simplex table, the relative cost 2 ;7 is zero for a non-basic variable,

then there exists an alternate optimal solution, provided
a. it is any simplex table
b. it i a starting simplex table
¢. it is an optimal simplex table
d.  None of the above
98. Tor an LPP, the amount by which an objective function f;soefﬁcient can change before
a. different set of values for the decision variables becomes optimal is the
a. range of feasibility
b,  range of optimality
2.  optimal sohition

d.  dual solution

99.  The dual of the LPP minc’ x subject to Ax 2 b and x>0 is

a max b w subject to ATw 2 ¢ and wz0
b, maxbTw subject to ATw <cand w20
c.  max b w subject to ATw < ¢ and w is unrestricted
d. max b’ w subject to ATw > ¢ and w is unrestricted
100.  Which one of the following statements is correct?
a. I an LPP is infeasible, then its dual is also infeasible.
b. Han LPP is infeasible, then its dual always has unbounded solittion,

¢.  Ifan LPP hasunbounded solution, then its dual also has anbounded solution.

d. U an LPP has unbounded solution, then its dual is infeasible.
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