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PART--A

The solution of the differential equation {xsin{y/x))dx - (ysin(y /x) - xjdy =0 is
(@) cos(y/x)=0

(b) sin(y/x)=0

(c} cosfy/x) -logx = constant

(d) sindy/x)-logx = constant

. . . . . . 9%z a3tz
The solution of the given partial differential equation —4 "2
ox ax

@  fily+x+ foly—x)+ fly+x)+ fuly-ix)
(b}  fily+xp+ frly-=x)
(€] Aly+id+ fHrly-i)
(d} None of the above
2%z 9%z 9%z

The differential equation 4 -4 + = 16log(x +2y) has the solution
3x?  Oxdy y®

{a) z=f1{2y+x]+xf2[2y+x]+2x210g(x+2y}
{b) z=2x2log{x +24
{€) z=2f;Ry+x+2x?loglx +2y

{d} None of the above

2 2 2 '
The solution of J Z 42 0%z +a z-i—2[-83+9-—z— +z=0Iis
Ax dxdy QJy? dx dy

@ z=2e™*fi{y+ x)
(b) z=e " fily-x)+xe"" Ry~ x}

{©) z=fily-x)+x flly-x)
{d) None of the above

3 [ P.T.O.
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The equation g—zey = E-a—%e" gives the general solution

X oy
fa) z=ae* +be”
(b) z=e*+e¥
{c) z=ale* +ed}+b

{d} None of the above

Seolutiont of p2 +px+py+ Xy = 0’ p =_gj iS
X

fa} Ry+x?+o)x+logy =0
B eys el riogy-ey =0
@ Ry+x®-g)=0

{d] None of the above

2 2
.a_z— 9%z +§E =1 has the solution
ax? Oxdy 9x

(a) zzf](y]+e"xf2(y+x}+x
(b} z=filh+e *foly+x)
fc) =z==x

(d} None of the above

If x, be the initial approximation to the root of the equation f{x) =0, then the next
approximation x, to the root by Newton-Raphson method is

“ x“ﬂéc(;}}
"
@ Fo- J{({ilo)}
SR
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11.

12,
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The order of convergence to bisection method is
(a) quadratic

(b} cubic

{c) lnear

(d) quintic

The bounds of error in quadratic interpolation of equispaced data

P, flx ), k=0 1and 2, is given by

3

(a) %m&x!]”{x} h =Xy ~x; =% —xg
R? "

(b) mmaﬂf ) h=xy —x; =2 — X
n3

(c} —J.—é_maxif’”(xn h=x,-x =x —x4
h3

{d) mmaxlf’”(x}l, h=xy -3 =X - x4

Which of the following relations is true if A denotes the forward difference operator?

{ A

(a) A i]=___?k__
G I k1
,

A

(b} A 1 =29
9} GGk
{ A
\ I 9
{ 1) A

d) A A 2%
£ 11

Euler method to solve the initial value problem % = flx, 4, Y0 = y, is given by the

equation
@ Y,y =Y FRf(x,, Yyl
{b) yn+1 = Yy _hf(xn: yn)

© Ynar = Un * 5 Vs G0)

(d) yn+l =Un +2hf{xnr yn}

[P.T.O.
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14,

15.

16.
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The average daily wage of 50 workers of a factory was ¥ 50 with standard deviation of
¥ 40, Each worker is given a rise of ¥ 20. Then their new average daily wage (X) and
standard deviation (g} are

fa) X=F220andc=1

{p) X=F240 and c =42

() X=¥220and o =40

{d) X=¥220 and ¢ =40

Apples are sold at the rates of ¥ 80, ¥ 100, ¥ 120, and ¥ 150 per kilogram in four

different months. Assuming that equal amounts are spent on apples by a family in the
four months, the average price in rupees/month is

@ 112-50
(b  106-70
() 110-00

(d) None of the abaove

Let C be an event which is neither a certainty nor impossibility. Its probability is such
that P{C) = 1+ A+ A% and P(C) = (1 + 2)2 in terms of an unknown parameter A, where C’
is the complement of C. What is the value of P(C)?

@ 5
I
© 2
@ 2

A constraint that does not affect the feasible region is a
(a) non-negativity constraint

(b} redundant constraint

{c) standard constraint

{d} slack constraint
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19,

20.

/7-B

If there is no feasible region of an LPP, then we say that the problem has

{a} infinite sojutions

(b} no solution

{c} unbounded solution

(d) None of the above

In canonical form of an LPP, the availability vector b

{a}] is restricted to >0
(b} is restricted to <O
(c) is equal to O

(d) No restriction of >0, <0 or =0 is required

If the primal constraint is originally in equation form, the corresponding dual variable is
necessarily

(a) non-negative
{b) positive
{¢) unrestricted

{d) None of the above

For an LPP, if one or more basic variable(s} is/are zero, then the basic feasible solution
is called

{a) non-degenerate

(b} degenerate

{c} unbounded

{d) None of the above

7 [ P.T.O.
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22,
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24,
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Given that composition of two functions f e g is a continuous function. Then
(a) both f and g are necessarily continuous

(b} f is necessarily continuous

(c} g is necessarily continuous

{d} both f and g could be discontinucus

Which of the following functions is differentiable in the interval {1, 3)?

@ flx=ix-Y+[x-3

{b}  fix)={x-2|

1

€ fl=—0——
x° ~-4x+4

(d}  flx)=loglx~2}

The function w={- 15}2 denotes the amount of water in a tank f minutes after it

started to drain. The average rate at which the water flows out during the first
5 minutes is

(a) 5000 units
(b 4500 units
{c} 2500 units

(dy 2000 units

The function f(x) = 3x? - 6x is concave upward in the interval

{8} (o= B
(b) (L =)
© {02

(d)  {=oo Gu, o)
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gcosg x sin® xdx =

2
{a} '1—5
2
(b =
4
(c) -].E
4n
{d) 15
j:u —x)e ¥dx =
(@ e
b) -
e
{c) 1
d o

For the function f{x, y)= exy,

el Yl =

(a) (logxjx¥ !
(b) {log y)x¥e™”

(¢} yx¥le

(d) x¥ex’

Let x, y> 0D and F = i+

x2 + y2 x2

Then VxF =

(&) zero vector
(b)
(c}
{d}

T3 l'l>
-+ -+
o s
+
S

ey
b
L)

[ B.T.O.



26, The rank of an mxn matrix A has properties
(a) Rank(A) €min{m, n}
{b} Rank{A) < max{m, nj
{cj Rank(A}zmin[m, n]

{d) Rank (A} zmax{m, n}

30. If Rank{A) < n, then which one of the following is true?
(a} The reduced row echelon form of A has n non-zerc rows
(b) The system Ax =0 has some non-trivial solutions
{c) The matrix A has exactly n pivot positions

(d) None of the above

81. The system 5x+7y=b;, 2x + 3y = b, is consistent for
{a) all b, and b,
{b} at least one b, and b,
() mno b, and b,

(@} exactly one b and b,

32. If x and yare any vectors in Ker (4) and « is any scalar, then which one isfare also in
Ker (AP

(a) x+yand ox
{b) Only x+ y but not ax
{c) Not x+y but ox

(d) Neither x + y nor ox

/7-B 10



33.

34.

35.

36.
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If Ais inveriible symmetric matrix, then
(@ A7l is symmetric

(b) Al is skew-symmetric

) A%-24+I=0

(d} None of the above

The polynomials p=1-x, g=5+3x-2x% and r=1+3x— x>

{a} form a linearly independent set in F,
(b) form a basis set in P,
(¢} wsatisfy 3p~g+2r=20

(d) form linearly dependent set in P,

Which one of the following is subspace of R3?

{a) All vectors of the form {a 1 1)

{b) Al vectors of the form (g b, 0)

{c} All vectors of the form {a, b, ¢, where b=a+c¢

{d) Al vectors of the form (@ b ¢), where b=a+c+1

For the group Zlo under addition modulo 10,

@ op=1
m o@E=5
() Oo@=2
@ op=3

11

[P.T.O.
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Which one of the following is correct?

(@) U10)=Z,
(b) UB=Z,
€ U6 =Z,
@ U =Zg

Which one of the following is correct?

(a) The ring Z[V2} = {a+bv2|a, be Z} is an integral domain
(b} The ring Z[v2] = {a+bv2|a, be Z} is not an integral domain

{c) The ring Z p of integer modulo a prime is not an integral domain

{d} The ring M,(Z) of 2x2 maftrices

What are the order and degree of the differential equation {1+ y

(a) First order, second degree

{b} Second order, first degree

{c) Second order, second degree

(d} Third order, second degree

The solution of dy + yr.:osx +SMY+ Y
dx sinx+cosy+x

(a) ysinx+(siny+ylx=c¢
(b} ysinx+{sinx+x}j=c¢
{c) y=sinx+ysiny+e

(d) None of the above

over integer is an integral domain

=0 is

12



PART—B

2 2
41. The solution of 22592 (492 _ G5 is
ox2 oxdy  odx

@) z=fily+x)+ foly+4x) —%xcos{‘!-x +5)
b} == %xcosﬂx + 5)

el z=fily+x)+ fr{y+4%)
(d) None of the above

2 2
42. The schation of 2z + 9z =x+1yis
ox 8y2

{a) ::z%[{mﬂ-a:s)sf’2 +{y-a)®/?2)+b
B 2= 2x+al? iy-at/?)+p
€@} z=[x+a? +{y-a)?]+b
{d} None of the above
43. The p-discriminant of (x+g% + y? =72 is
@ yy?-rY=0
b) r*@®-r? =0
€ yx?-r?)=0

{d) None of the above

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

2
3 ae” +a,e** — xe*
x -2x x
b} ae” +ayze - xe
-X 2x x
[} aqe ™ +aze”™ ~xe

d} a,e” +a,e?* + xe*
1 2

/7-B 13 { P.T.O.



45, The general solution of the differential equation 2yzdx +zxdy - xy(l +2}dz = 0 is

(@) x%y=cze?
b) x2y? =cze
) xy=ce”

(d) x2y= cz

46. The solution of the differential equation (x + tj(dx - dy) = dx +dy is

fa} x-y+c=log{x+y)
(b) x+y+ec=sinx+y
€] x-y+ec=cos(x+y

{d) x-y+c=explx+y

47. The solution of the initial value problem % =¥ yill=1at x=~11is

(@) 2
(b} ©
(@ -1
@ 1

48. The number % =3-14159265 is approximated by %@ The number of digits, this

approximation is accurate, is

(a) 6
b} 7
¢} 8
(d 2

/'7-B 14
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50.

51.

S2.

/17-B

The minimum number of initial approximations required to implement Secant method
to obtain the root of f(x)=0 is

(a) 1
(b) 2
© 3
d 4

The necessary and sufficient condition for convergence to the iterative method
x® o pxtt) g k=012 is

(@) plH)>1
(b) plH) <1
e plH)=1
d plH=0

Gauss-Jacobi iterative method for the solution of the systern of linear equation AX = b,
converges for any initial vector X%, provided

{a) A is Hermitian

by A is symmetric

{c) A is diagonally dominant

(d) A is singular

1

3+2x
using Trapezoidal rule, then the actual error in the exact and approximate solution is

dx,

. . . 1
If two divisions of the interval [§ 1] is considered to evaluate the integral IO

(a) 0-34560
(v 000292
) 002230
(d) 029200

15 [ P.T.O.
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Which of the following is true in case of Simpson’s one-third rule of integration?

@ [ roaac=2{r@rar(£2)+ s

m [ reas= ] rasar(252) ]

a+b
2

© [roac-2reear( 4] ras b)]

@ [rewac=blrarar(22)s o)

The approximate numerical derivative of the function f(x])= sin{x) is given by the
relation

{a} 10[sin{x + C-1) - sin{x}]
(v 20{sin(x + 01} —sin(x}]
(€) sin{x+ 0-3) -sin{x)

{d} 10[sin(x — G-1) - sin{x]]

Each coefficient in the equation ax? + bx +c = 0 is determined by throwing an ordinary
die. The probability that the equation will have real roots is

S
O
() %
@

The sum of two non-negative quantities is equal to 2n. The chance that their product is

not less than 2}3: times their greatest product is

@ 7
I
© 2
@ 5

16
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60.
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The mean of a set of observations is 5. If each observation is multiplied by 3 and each
product is decreased by 1, then the mean of new set of observations is

3
& g

2
{1 3
fc} 14
{d) 16

Let X be a random variable having Poisson distribution with mean A. If its probabitity
density function P(X) follows the given condition P{X =2} = 9P{X =4)+ 90P(X = 6}, then
the mean (A} of the distribution is

fa} A=1
b} A=-1
(c) A=2
@ A=3

If the two lines of regression, viz.,, y on x and x on y are y=%x—11, x=dy+112

respectively, then the limits within which the constant d must lie is given by

@) -l<d<i
(b) 55d<8
@) 0sd<3
d 3<d<5

A continuous random variable X has a probability density function

xz, D<x=<1
0, otherwise

f{X)={

Find ¢ such that P(X £d} = P(X > a}.

1
o o

2

-1

() aﬁ‘/§
{c} az%

(d} None of the above

17 [ P.T.O.



61. A random. variable X has the following probability distribution values of X :

X 0 1 2 3 4 5 6 7

P(X) 0 ke 2k 2k 3k k2 2k |7k% 4k

Then, P{X z 6} =

51

(&) E’ﬁ

19

(b) 160

9
{c) ﬁ

91

62. Consider the following LPP :
Minimize Z =2x, +x,
subject to
3x; +x9 =3
4x +3x, 26
X, +2x, €3
Xy Xg £ 0

The optimal table of this LPP is

Basic| Z | x X5 Sn Ry Ry Sy Sol.
z 1 0 0 -1/5(@2/5-M (1/5~-M 0 12/5
x, |0 1 0 1/5 3/5 -1/5 0 3/5
X | O 1 -3/5 —-4 /5 3/5 0 6/5
s; |0 0 1 1 -1 1 0

If we change the vector b from (3, 6 3% to (5, 7, 3)7 | then the new solution will be
fa) x; =8/8 x,=1/5
b} x,=3/3, x5 =6/5
fc) x;,=3/5 x,=1/5
{d x,=8/5 x,=6/5

/7-B 18



63. Change in the cost coefficient ¢ g of an LPP will affect
(a} only objective function value
(b) only optimality condition
(¢} optimality condition and objective function value

(d) optimality and feasibility condition both

64. If the primal LPP has an unbounded solution, then the dual problem
{a) Thas an optimal seolution
(b) has no solution
(c} has an unbounded solution

{d} None of the above

65. Phase-1 of two-phase simplex method
{a) optimizes the objective function of a given problem
(b} gives a starting BFS
{c} is required if a variable is unrestricted in sign

{d} None of the above

66. If in a simplex fable the relative cost 2, — ¢, is zero for a non-basic variable, then there
exists an alternative eptimal solution, provided

(a) it is the optimal simplex table

{b) it is a starting simplex table

(¢} it can be any simplex table

(d) =zero relative cost z jTC for a non-basic variable, dees not imply an alternative

optimal solution

/7-B 19 [ P.T.O.
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68,

69.
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In ann LPP in standard form there are six variables and four constraints. Then the
number of basic feasible sohitions is

{a} 15
by <15
€) =215

(d} Number of basic feasible solutions does not depend upon number of variables and
number of constraints in the problem

For the problem :

subject to
2Xy + X T Xgq S 8
2, +2x2 +xq +2x, £12
all x; > 4]

it is known that x; =0, x,, = 0, x5 =4, x, =4 is the optimal sotution. The optimal of the
dual is

@ =1 y, =4
b} ¥y =4 Yy, =4
€} y=% yp=1
(d) =0 y,=90
Let the primal be minimization. Let a feasible solution, which is not optimal, of primal

has value 25, Then which of the following can be the value of dual at a feasibie sclution
of dual?

(a} 245
(6} 25
€} 26

{d) None of the above

20
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xt2 —6t+8

The function f(x}= 012
14 -2t+6

(@) (o, U3 =)

(b (& 3

€ (= 1)ue

The series v2, V242, Y2422,

{a) converges to /2
{b} converges to 2
{c) converges to 242

(d) diverges

Consider the functions

(l-e*) L, x=z

f(x)={

Then at x=0

, x=0

dt is increasing in the interval

sinx
0 andg(x)={7’ x#0
1 1 x=0

{a} both f and g are continuous

(b) f is continuous but g is not

{c} g is continuous but f is not

(d} none of f and g is continuous

21
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73. Define the sequence (f, } of functions, where f,, (x) = 2" x™ | In order that the sequence
{f,, | is uniformly convergent in the interval [0, k],

fa) k<1
b) k<1/2
{c} k<2
d) k<4

74. The valie of J':e"‘zdx is

fa} Jnj2

(b) w/2
€ ~m/2
d =/2

75, At the point {0, 9j, the function

Xy
Tt (JC, y’ # {0:' 0)
Flod = x“ﬁx2+y2
0, xu=00

(a) is differentiable

(b) does not have partial derivatives

(¢} is continuous but not differentiable

{d) is not continuous

76. If lim a, =0, then the series ian

n—90 n=1

(a) converges but not absolutely

{b) may converge

{¢] diverges

{d) converges absolutely

/7-B 22
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If f and g are real valued functions, then min{f, g} equals

(a) max(i, —1—J

(b) —————

(¢} max{-f, - g

(d) -max(-f, -9

0, x<0
Consider f(x)=1{x?/2 0<x<1
4x-1, x>1

The function f is

(a) differentiable on R
(b} not differentiable at 0 and 1
(¢} not differentiable at O

(d) not differentiable at 1

For ¢(x, y, 2) = 3x2y— y?22, the value of V-¢ at the point (} -2 1) is

(@) -12{-9j-16k
(b) -12{ -9+ 16k
¢} -121+9j-16k

(d) 121 -9F-16k

Which one of the following is correct?

{a) Characteristic of Z[+2} = la+by2|a beZ} is O
{(b) Characteristic of Q[v2] = ja+bv2|a,beQ}is 1
{c) Characteristic of Z,[]]=a+b g be Zis 4

(d} Characteristic of Z[f] =a+bi, g, beZ is 4

23
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81. Let a mapping ¢: Z{, - Z,, be defined as ¢(x} = 3x, then
{a} Ker(g) = {0}
(b) Ker{g}=1{0 2}
{c) Ker(y)={0 4]

{d) Kerlg}=1{Q 4, 8

82. Let p =t+l p,=t-1 p,=t?-2t+1and v=2t2-51+9, then
{a) v=3p -4p,+3p,
b)) v=3p ~4p, +2p;
{c) wv=3p +4p, +3p,

(d} v=3p;, +4p, —3p;

83. Let f:R— R defined by f(x) =2x -3, then
@ rlx=(x+3)/2
L e e 1L
© Fflepg=(x+2/3
@) S =(x-2)/3

/7-B 24
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Let U and V are distinct four-dimensional subspaces of a vector space W with

dim(i%) = 6, then

fa) dim{ v} =3 or 2
(b) dimUAV=3or 4
(c} dimUnV}=3or5

d) dim{Unmn¥=3o0ré6

Which one of the following is correct?

(@ Z is not a subring of Q
(b} @Q is not a subring of R
{c} Z/nZ is a subring of Z

{d) 2Z is a subring of Z

Which one of the following is correct?

(a) The ring Z has a unique zero divisor
(b}  Only units of ring Z are {I, - 1}

{c} Z/nZ can never be a field

{d) Z/nZ has 1o zero divisor

Sz, the symmetric group of degree n has
(a) two Sylow 2-subgroup

(b) three Sylow 2-subgroup

{¢} four Sylow 2-subgroup

(d} no Sylow 2-subgroup

25
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88, Let Gbe a set of positive real numbers with binary operation * defined by a*b = ab /7 for
all @ be G, then the identity element of G is

@ 1/a
b 2
€ 2/a
d 7

89, In Z/nZjx], the polynomial

(a) x2 +x+1is reducible

(B)  x3 +x+1is reducible

{¢) x2+1is reducible

(d) x?%+1is irreducible

90. 'The generator of group Z /48Z is

(a) 2
b) 3
© 4
@ 7
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92.

23.

/7-B

The order of 30 in Z /547 is

@ 6
(b) 7
(c) 8
@ 9

Which of the following pairs in symmetric group are not conjugate?
{a) o, =124 5 and o, =({L2 34 §

(b} o, =(15{372(10681)and o, =(37 510) 4 9(13 112)

{©) o, ={15)(372{106811) and g, =0}

(A} o;=(13{24 6 and 0, =(3 3) 24)(5 6)

The following differential equation

2
7Y | sin(x + g = sin(x)
cb62

is

{a) non-linear and non-homogeneous

{b) linear and non-homogeneous

{c} non-linear and homogeneous

(d} None of the above
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2.4
04, ‘The solution of the differential equation ay _ M is
dx  x? -2x3y°

2
@ xiytei-=Z
¥y oy
2
W Cy+re=x
y
2
(c) x3y2 +%_ = constant

(d) None of the above

95. The Rodrigues’ formula for Legendre polynomial is

1 an

@ Pl=—r (x? -
{6} Py (x)=ﬁ§dcj; (x2 - "

€ Pixl= r;n din“( 2 _ gyt
d) B, (x)= %{xz I

96. The orthogonal trajectory of the hyperbola x? - y2 =cis

(a) xy=c
b) xy?=c
{C} x2y= o

{d) None of the above
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97.

a8,

99,

100.

]7-B

The relation z = (x + a){y + b) represents the partial differential equation

@ z=%
o

{b) z=pqg

{c} z=p-gqg

(d} None of the above

The partial differential equation U, =U , is

{a} one-dimensional heat conduction equation
(h} Laplace equation

{c) wave eguation

(d) two-dimensional heat conduction eguation

The general solution of the differential equation, 2yzp + zxg = 3xy is

@ olx?-2y2 3y%2-z%=0
b) ox?-2y? 3y%-z=0
(© @(x-2y2% 3y-2)=0

d) ¢(x®-2y 3y%-22)=0

In the region x > 0, y> 0, the partiel differential equation

2 2
2 2,0%u 2, 92, 3°u
e+ 2(x2 + Yy ) — +(x2 -
iaxg {x y)axay (x* -y "

(x* -~y
is
{a) eliiptic
(b) parabolic
(t) Thyperbolic
(d) None of the above

J A&

29

[ P.T.O.



SPACE FOR ROUGH WORK

/7-B 30



SPACE FOR ROUGH WORK

/7-B 31 [P.T.O.



/7-B

SPACE FOR ROUGH WORK
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