&
Question Papers
ExamCode: RA_MATH_162015
Let G be any group and g a fixed element of G. The mapping ¢:G—G defined by @{x) =g x g'l is:

1 Not an onte function 2) Not a homomorphism
\n isomorphism of G onto G 4) Not an isomorphism

If a + bi is not a unit of J[i] then-
Ivad +bl=1 2y a? + b2#
24b2> 4ya2+bl< |

wnich of the following is not an integral domain?
£} J 5. the ring of integers mod17 2) The set of all integers

3) Any fieid o t6r6)

Let K be the field of complex numbers and F be the field of real numbers. Then which of the lollowing
statement is correct?

Y G(K. F)is a group of order 4 M G5(K. F) is a group of order 3

3) The fixed tield of G(K. F)is K “he fixed tield of G(K, F)is F

The splitting field of x> + 3x +4 over the
field Fo of rational numbersis:

ARV
B | E(-7)

Fo(ﬁll
D.| BTy

In J., the field ol integer mod 7 find the values of a and b in J, so that | + uaz+Bb2=U where u=1I, =2

=3.b=4 2)a=4,b=3
yja=-4,b=5 $Ha=5,b=3
™ - group G is abelian iff for any two elements aand b in G (ab)z*—'

'H2 2)ab
3) b2a? 4) ba

y abelian group G is a module over-

e ring of integers 2) The ring of rationals
2) tne ring of complex numbers 4) The ring of reals

* = finite abelian group is:
1e direct product of cyclic groups 2) The direct product of non-cycelic groups
3) 1ne direct sum of non cyclic groups d4) The direct sum of abelian groups



10,

15,

17

19,

If L. is a finite extension of F and K is a subfield of L which contains F, then-

Y[K:F]x[L:F] C:FJ/[L:F]

3) [K: F]=[L: F]. always )L Fl/[K:F]

The number of p-sylow subgroups in G for a given prime p is of the form-

'"*p. where K is an integer 2) | - kp, where k is a real number
+ kp, where k is a non-negative integer 4) k+p. where K is an integer

Let f: G —G' be an Isomorphism. If G is cyvclic then G' is:
1Y Abelian 2) Non abelian
Syelie 4} Non cyclic

Let [: G —G' be an lsemorphism. If G is abeliap thon G' js:
) Non abelian tbelian
3) Cyclic -, dormal

Find the gencrators of the evelic group G={1, -1, i, -i}
Iy 1,-1 M-,
3) i) i1

Let G be a group of even order and e be its identity. Then there exists an element aZe in G, such that a?

IYa Mo
3} 2a

If the finite field F has p® elcments, then F is the splitting field of the polynomial-

p"_ X 2y x"P - x
2) xn-"p - X 4) xp/ll -x
Suppose '(x) exists for x > 0 and { is continuous for x > 0 with f(0) = 0. Further if [ is an increasing
fnotion then g(x) = f(x)/x, x > 0 is:

onotonically increasing 2) Decreasing
2y veither increasing nor decreasing 4) Strictly increasing

A piecewise continuous function on a finite interval has-
1) A countable number of discontinuities 71 Infinite number of discontinuities
3) No discontinuities at all \ finite number of discontinuities

1,x i3 rational

TF (%) = { 5 5 os mvvmai then which of the

followingis a valid statement?

A. |fis Riemannintegrable on [0, 1]

B. | f is not Lebesgueintegrable on [0, 1]
C.|f=laeon(0,1]
f=0a.e on[0,1]




20. Consider the following two statements. I. A monotonic function on [a, b] is of bounded variatien on [a,
. b] IL. A continuous function on [a, b] is of bounded variation if I'(x) does not exist on [a, b]. Then,

11 Both | and 1l are true 2) 1is false and 11 is true
is true and 11 is false 4) Both are false

21,

If E is a bounded set of real numbers not
containing the pointx, then f(x) =

1

X =%,

yXeFs:

Is not continuouson E

Continuouson E

SEE

Uniformly continuous on &

Continuous but not uniformly
continuous on E

22. Consider the two statements given below 1. A closed subset of a compact is compact I1. A compact set
is bounded. Then,

1y Only 1 is true 2YOnly 1 is true

3) Both 1 and 11 are false Soth 1 and Il are true

13,

[ x .
4 < xn0
Tle function fix)= L A, x=0
A. | Has a jump discontinuity at x=0 if A=0
B. | Has a jump discontinuity at x=0if A=1
Has a jump discontinuity at x=0 for all
valuesof A
D. | Is continuous at x=0
24,

Let X=[0, 2] and Y ={(x, y)lxz+yz=l}. Then f: X — Y defined by f(t) = (cos t, sin t)

1) Is continuous on [0, 2r] but not onto
3) Is onto but not one to one

™ 15 pne to one but not continuous
i continuous one to une and onto



If [x] denotes the greatest integer that does
not exceed x and n is a positive integer
then

lin?, [x]is equal to-
A [n-1

n
C.|n+1
D. |0
26. If|x - 2| <1 then |x*-4| is (x is 9 real number)-
1) Also less than 1 always :ss than 5
3)Equalto2 4} Is equal to 4
17. mx

— e ’
If (pa(x) - \/2_11 »forn=0,1,2,....,

where X € [0,21'[], then norm of ®,qq 15

A. 1100
1
C. |0
o 1
|\
28, [ Wlich (T the followingis cormer” B

N ' Bm[](uﬁ';.«if!(: - ﬁ)
| are (-:n\'erpnt B
!nrhf[(l+i)andfl(l-£)

tre diverpent

1
I._[ ( L+ = ':s roavergent and
ne r'

: 1
n(l - - )I! divergent
s ¢

- §
I_l (l + —)i:du-ergenl and

- o

L 1
n(l - —)i.a convergent
anl a




29.
®

Jo.

31,

J2.

33,

3.

. [P .
Fm 15 anintegerand if X # <M jg real
then-

iA‘ ?e“ 2
I -
| :

19 | —

rt
[

C. ie"’ < isi
k=

Which of the following statement is not correct?
1) Every singleton set has measure zero
3) The set of rationals has measure zero

M Every countable set has measure zero

There are only a finite number of sets having
asure Zefo

nx

ffn(x) = _—‘)

1+ Il"XE , then the value of

1
leJ-fn (x)dx 15 equal to-
0

0
Bl
c. |2
D | =

Find out the correct statement.
1) Constant functions are measurable haracteristic function of a set is measurable

3) Continuous functions are measurable 4) If f is measurable then its positive part f* is

measurable
It fand g are measurable functions defined on a measurable set E anf il ¢ is any real number then
which of the following statement is not correct?

1) £+ g is measurable on E
3) ¢t is measurable on E

2)f- g is measurable on E

3 .
f“ is not measurable on E

The collection of open rays in an ordered set A is a sub basis for the topology on A,

der
>} standard

2) Product
4y Lower Limit

The sequence {pn} is said to be bounded-
1) I its range is unbounded
3) It its domain is bounded

ts range is bounded
~,; 01 ats domain is unbounded



Je.

37,

4.

41.

42.

Iffisdefinedon [a.bjandif Pisa
partition of [a. b]. then upper Riemann
integral is given hy-

vy

| f(x)dx = inf (P, )

w
L o

f(x)dx = inf AP, [}

fix)dx = sup (P.D

n
a

‘ D. T f(x)dx = sup AP, {)

1
1-7°

The Laurent expansion for f{Z) =

around z = 1 exists in the region.

Allz-1|<2
O<|z-1]<2
|z—1]> 2

|D.\1<|z—1|<2

IT f(Z} is defined and confinuous on a closed bounded set E and analytic on the interior of E. Then the
maximum of |f(Z)| on E is assumed-

" tnside the boundary of E 2) Qutside the boundary of E
Jnly on the boundary of E 4) Never on the boundary of E
~ sinite product of countable sets is:
" Pinite 2} Initinite
‘ountable 4) Uncountable

The gamma function is:
1} An entire function meromorphic function
3) A harmonic function -, «onstant function

On a closed and bounded set E, the absolute value |[(z)| of a non-constant harmonic function f has-

1Y A maximum on E and minimum inside E 2) Both maximum and minimun inside E
loth maximum and minimum on boundary of E 4) No minimum but a maximum on boundary of E

What type of singularity does the function sin h nz have in the extended complex plane?

1) No singularity in the extended plane sential singualrity at z = o0
JPoleatz=wx 4) Kemovable singularity at z= 0



43. The genus h of sin nz is equal to-

. | 2)2

4)3

4 ’ The Legendre’s duplication formula is:

I f22) = 2 Ve fz-172)

JaJ22) = 27\ J(z 41/ 2)
C. | Vn 22y =272 2 +1/2)
D. | VaJQ2z) =27z fz + 1)

45, If Kz) is analytic at Zg with I'(z; )# 0. it maps on neighborhood of Z; conformally and tepologically-

1) Into a region 2% Into a sub region
3) One to one and onto a region Into a region

46. [The Laurents expansion of

—,validin0 <]z |< 2mis:

(" -1)

47, 1

ZI—n

is:

ralue of 2_’2 Z -

T

sin nz

B. | mcotnz

T
C.| —
sin” mz
b a2z
D | —.cot—
2 2

48. The coefficient Z° in Taylor's development of tan Z is:
N1 M/
3} 1/15 15



19, .
A powerseries expansion ofthe form

ZAn(z—a)n is possible if f(z) is analyticin-

n==-x

A llz-aj<R
B.|lz-2al>R
C.lilzl=<R

Ri=|z—al=<R:2

50. If f(z) is analytic and non constant in a region (, then its absolute value |f(z)| has-

1Y Maximum in 2) Minimum in Q
Jot maximum in 4) Not minimum in £}

51.

The relation between the genus h and the
order A of an entire function is:

D.| ~=./h(h+])

52. For f(z) = e'”Z, the pointz =0 is:

1} An isolated zero ™ Pomovable singular point
3} Pole lated essential singularity
53 nspace of a topelogical space is itself a -
pological space ) 2) Sphere
-, ...2tric space 4) Open base
54. lﬁlsson formula is:
1 R-|a|
A | vw(@)=— | ——u(z)dv
21:|z,'[,_| z-a |1

_ 1 Ri-pay )
(a)—ﬂ I — u(z)dy

Pt lz-al
¢ | u(a)=— Mu(z)d\
ZRH_n |z-a]
i R+
p. |u@=o [ 2L
=71 e |2+ 8l




55. If the second fundamental co-efficients vanish everywhere on a surface then the surface is a part of a-

I Mipgle 2) Sphere
ane 4) Cylinder
56.
oot .
r r 1 |isequalto-
A |K
B. |+«
C.|k:=
k21
57, T
The equations
H°N, = (FAl-GLjx, + (FL - FAljr:
H2N, =(FN - GAljg +(FM-EN)z: are
known as-
Weingarten equations
B. | Gaussequations
C. | Codazziequations
D. | Quadraticequations
£8. L r .. s ;
Iszl{EL" +2F a4 G ],L':i EJ
2 de Eu
—-C:I—-and\'=i{a—]_—]—a—-r,lhen:1u+;-v
fu dt By
isequal to—
A |0
B |1
4T
dt
o | &L
ds

£9, The area of the anchor ring x = (b + a rosu) cosv, y= (b + a cosu) sinv, z= a sinu where 0 Su,v<2n
is:
1Y mab 2) n?ab
2ah 4) 4nab



60.

61.

62.

63.

The are length of one complete turn of the
ctreular helix

1 =(acosu,asinu,bu),—w<u<x,a>0

2nya’ +b’

B. | Va®+b°

C.l|27++a +b-

2n

P\ e

curves. then sin w is:

If w is the angle between the parametric

A | JEG

B.|F
H

C.|—
F
H

JEG

The equation of normal to the surface
xyz = 4 at the point (1, 2, 2}

2 1
i-1 y-2 2-2
2 1 1
-1 v-2 z-2
C' = = =
1 1 2
-1 v-2 z+2
D. = =
1 2 -1

If the tangent and binormalata pointof a
space curve makes angles Bandeg
respectively, with a fixed direction, then
sin § 40

——-—isequalto -
s @ de
AL
k
R -




64,

66.

67.

08.

69.

The unit tangenrt vector te the circular

helix t={acost,asint bt} —oc <t <o, 15:

A 1 X
——(—2sint,0,bt)
“fa* +b*

1 .
- = (—asint,acost,b)
\/-a‘ +b*

C. l(acost,bsnt,t)

D.{(=asint,acost b)

Forthe curve x = 3t. ¥ = 3t-. z = 2t the
equation ofoscillating plane att = t1 is:

2 3
20x+ 2 v +z2 =2t

B 3
20x+ 2t v -z =24

2ix-2v 4z = 2t

D.|x+v+zt=0

A necessary and sufficient condition that a given « 1 plane curve is:
k=0
Hk#ED 4pi 4V
The nature of singularity at the vertex of the cone is:
I Pemovable 2) Isolated
ssential 4) Artificial

E, F, G and L, M, N are first and second fundamental magnitudes then condition for a surface 1o be
minimal at every point of the surface-

NEM+LN+2GF=0 NEN+2FG-ML=0
3I)EN+FM-GL =0 N+GL-2FM =0

Torsionofany curve €=U Isgivenby -

A ;";I

| exef

[£,£,1]

| rx1]




70.

71

72.

73.

4.

75,

76.

77.

78

The reciprocal of the curvature is called-
'r Capew-curvature 2} Geodesic curvature
adius of curvature 4) Radius of torsion

A linear programming problem can be solved by graphical method if it contains only
‘able.
233
)4 4) 1

The cannnicsl forme of the hnesr
| progremming potlem s

v
Moximize @ = Zc AL

.
veetind 4% The =12 m
-l

‘ | 2,20 =52 u

v
Miprrazez =Y %,
=

B

N
Suhectia Y ar =k =12 m
-5
S
Mirrizez =3 cn,
A - |
.
sheer N an Ch - L3 A

y
Mimmzez= S ne,
£

=

.
o . =2
Subject ::E‘n_:‘ehn 1=L2 .m

In a linear programming problem, the basic solution that also optimizes the objective function is called

13

1 Pqgic feasible solution 2) Unbounded solution
stimal basic feasible solution 4) Degenerate solution
If 2 constraint has a sign €, then in order to make it an equality we have to add to the left hand
side.
1) Surplus variable ack variables
3) Anrtificial variable <y ourplus & Artificial variable

A transportation problem with m-rows and n-columns if number of basic feasible solution is less than
i+ n-1is called

1} Non-degenerate basic feasible solution zen¢rate basic-feasible solution
3) Optimum solution 4) unbounded solution

Tt~ phjective of a Transportation problem is to-
linimize the total transportation cost 2) Maximize the total transportation cost
3) Minimize the profit 4) To increase a customer

Sequencing problem may be classified into groups,

2)3
4y 1
travelling salesman problem is to
nd the best route without trying each one 2) Find the best route with trving each one

3} Find the worst route without trying each one 4) Find the worst route with trying each one



79.

80.

S1.

82,

8.

84.

86.

87.

§8.

Sequencing problem involving 6 jobs and 3 mach’ Juires evaluation of-

1) 0! +6!+ 6! Seqlleﬁces |)J sequences
3} {6x6x0) sequences . .. H6+6) sequences
OR is directly applicable to and
alesman and Customer 2) Vendors and Public
usiness and Society 4y Industry and Society

To increase the impact of Operation Research, the Operations Research Society of America (ORSA)
“wmed in the year-

0 2} 1951
sl 4) 1953
The general form of OR model is:
1) E = f(x-y) = f(x;y,)
3) E = fix,/y;) 4YE = f(x;+yy)
While solving a Linear Programming Problem of n variables with m constraints by simplex method,
an initial basic solution is found by assigning zeros to variables,

2in
-m 4) None of these

In a transportation problem of m rows and n columns, dummy source (or destination) is introduced
when-

]) m=n DN e ?¢_ n
3) Total demand = Total availability tal demand # Total availability

Let A and B be two separated subsets ot a topological space (x, ¥) and if A U B is closed then-

oth A and B are open sets 2y Ais open, B s closed
oth A and B are closed sets 4) A is closed, B is open

The property/properties satisfied by the operation * of composition on paths defined by [f] * [g] = [T *
g] is/are-

1) Associativity only "t ™'ght and lefl identities only

3) lnverse only ssociativity, Right and left identitics and miverse

Which of the following statement is true? I: Any continuous image of a connected space is connected.

I: The product of any non-empty class of connected space is connected. 111: The spaces R" and C" are
connected

1} only M Noonly
3) il only I 11

Let x is a compact metric space. It a closed subspace of C(X, R) is compact then-

1Y It is bounded 2) 1t is equicontinuous
is bounded and equicontinuous 4} It is not bounded



89.

90.

91.

92,

Let X be a topologicalspaceand Aisa
subsetof X. Then A is closed if and only if-

A . TA<D@A)
B. | A =D(A)

D(A)<A
D.| A<D(A)

A subset A of a topological space is called a
perfect setif:

A=D(A)
B.| A=D(A)

A=D(A)
D.| A'=D(A)

Let f be a one-to-one mapping of one
topological space onto another, then fis a
homeomorphism if and only if-

-1 .
Both f and f are continuous

B. | f iscontinuous

_1. .
C. | f iscontinuous

=1
D. | f and f are not continuous

If A is a subsetof a topological space x,
then the interior of A denoted by A?
satisfies-

:-(X—A)o =A

B.|(x-A0=2A

C.l(x-A)=A

D.|s-(x-A)=4a°




93, Let(x,J,)and (y, J,} be two topological spaces, then the mapping f : x — y is open mapping if f(G) is
. J, open whenever G is

1Y 1, - open 2) ) - closed
| - open 4) ), - closed
94. The derived set of A is the set of all-
1) Interior points of A 7 Exterior points of A
3) Isolated points of A imit points of A
95, ’ :
If A = X, then the boundaryof A is given
by.
A AN (x-A)

B.| A Nn(x—A)

C . ;.{ '@ (X - .L’-\)
AN(x-A)
96. A topological space (X, J) is Lindelot if every oper ~over of X has a-
1) Finite subcover untabrle subcover
3) Uncountable subcover 4) Upen covers

97. [Let X and Y be wpologicalspaces. The

function £ 1 X — Y is continuousif ¢

Forevery subsetA of X, one has

M AR cua)

Foreveryclosed set Bin Y, the set
P ‘Biis closedin X
Forevervsubset A and Bof X,
f{ANB)=f(A)~f(B)

Foreveryopenset Bin'Y. the set

-1
f (B) is need not openin X

98. Let X ={a, b, c, d, e} and let J = {g, {b}, {c, d}, [b, ¢, d}, {a, ¢, d}, {a, b, ¢, d}, x}, then the interior and
exterior of the subset 0f X A = {c} is:

and {b} 2){bland ¢
2y only 4y {a} and {a, b}

99. Let X be a nonempty compact Hausdorff space, If every point of X is a limit peint of X, then X is:

1} Countable icountable
3) Totally disconnected -y ouquentially compact



100,

101,

102.

103,

104,

106.

. | & smooth sphere of mass mn collides

X =1{a,b,¢})and )= {X, o, {a}, {a, b}}, Then X~
1) A compact Hausdorff space not Hausdorff
3} A compact Hausdorft space which is not connecteu «) A Hausdorff space which is not connected

A jet of water issues from a pipe, of cross secfion of a circle of diameter 6cm, at the rate of 20 m/sec.
Given that 1 c.c of water weighs 1 gram the kinetic energy generated per second (in absolute units) is:

© 7500 2) 36000
00m 4) 360n

An object moving vertically upwards passes a point at a height of 54.5 cm with a velocity of 436 cm/sec.
Tha initial velocity of projection of the ohject is:

I5 em/sec 2) 545 m/sec
21436 cm/sec 4) 43.6 m/sec

A man seated in a train whose veloeity is 80 km/hr throws a ball at right angles to the train, with a
velocity 60 km/hr. Then the resultant velocity of the ball is:

£y 70 km/hr 2} 75 km/hr
00 km/hr 4y 64 km/hr

A point P describes an equiangular spiral r=a ¢? €19 with a constant angular velocity about the pole
0. Then its acceleration varies as the-

1} Square of the distance stance
3} Inverse of the distance +; wube of the distance

obhiquely with a fixed smooth plane with a
velocity u inclined to the normalto the
plane at an angle @, then the lessin its
kinetic energy is:

1 3 2 2
—mu’(l—~e")cos” @
2

2

2 2
B. | —mue cos"a

i ;
o ;mu2(1+e:)c0520:

1 .
ID. ;muasmzu

&

A ball of mass 2m impinges directly on another ball of mass m which is at rest. If the velocity of the
former before impact is equal to the velocity of the latter after impact, then the coefficient of
restitution is:

N 231
2 4) 1/4



107. [ A paricle moves with uniform acceleration
and ¥;.Va.V;are the average velocitiesin
three successive intervals of time ty,1;,15

v -7,

1 - i .
hen — is equalto
s ht

-
B o=y

t —ta

at, —t,

1 —at,

ty+r,

fatly

108. | A particle of mass m is projected with a
velucity u alonga direction making an
angle ¢ with the herizontal The range on
an inclined plane of inclination 8 is vwith

usual notation)
A o*
’ gd + sinpj
¥ sinfot - PBicosa
gcus2 6]
v 2usmia -
geosf3
2u’ cosj et ~
p.| 2cosne-f)

gsind

10%. In the projectile, the maximum herizontal range is:

Nu/g 2)u2g
"/'g 4) u2/2g
110. Moment of inertia of a elliptic lamina of axes 2a, 2b about the major axis is:
12 2) Mb?
/4 4) Mb%/3
111, The period of one revelution with angular speed - *—
1) 2ne v
3 oin ) it
112. A right circular solid cone of height h rests on a fixed rough sphere of radius a. Then the equilibrium is
ntnl-le it‘_
<4a 2Yh>4a

Jyun<a 4}h>a



1§3.

114,

116.

t7.

118.

F19.

From the equation of the trajectory, the
maxunum height by the particle ts the v
coordinate of the vertex 15:
AL
Alg
£
u” sin o
B, 2
=g
W
C. N
g
Tl
ant o
9
4

1f the sum of the components of a system of forces along two perpendicular directions are 1,2 and the
algebraic sum of the moments about the origin is 6 then the equation of the line of resultant is:

DNa2x-y+6=0 -y=06
PDx+2y+6=10 4jat2y=6

. When studying forces on a rigid body, which of the following has no or least relevance?

1) Line of action of the force ™ *apnitude of the force
3) Direction of the force int of application of the force

If a right circular solid cylinder of height h rests on a fixed rough sphere of radius a, then the
equilibrium is stable if-

IYh>2a <Za
Ih<a tpn > d

For two unlike parallel forces acting at A and B, the resultant acts at a point C dividing AB:
1} Internally in the ratio of the forces cterstally in the inverse ratio of the forces

3) Internally in the inverse ratio of the squares of the  4) Externally in the ratio of the forces
forces

The resultant of two unlike parallel forces is of magnitude and direction given by-
1) Their sum, direction of greater force 1eir difference, direction of greater force

3) Their sum, direction of smaller force 4) Difference, direction of smaller force
If S is the circumcentre of a triangle ABC and if forces of magnitudes P, Q, R acting SA, SB, SC
respeetively, are in equilibrium. Then P, Q, R are in the ratio-

i¥S8in 3A:Sin2B : Sin 2C 2)Sin A:Sin2B:Sin2C
in 2A : Sin 2B : Sin 2C $3SinA:SinB:SinC



120. I three parallel forces are in equilibrium then-
1} They are equal in magnitude
3) Each is proportional to the square of the distance
between the other two

121,

122,

If-1<x < | and n is any positive integer.
then modulus of Legendre polynomial.
| Patx) 135 less than-

‘l T

l Inl+s

|
j
T } B

M They are all in the same sense

he magnitude of each force is proportional to the
wwwilice between the other two

d
E[XHJ"(K)] is . where J_(x)

s

Bessel's function.

A

J w1 (X)

B.

J:‘H—l [: X)

C.

I

X Joa (%)

xﬂ]n-l(x)

123. The complete integral of the partial Differential Equation (y-x) (qy-px)=(p-q)* is

124.

1y 7

= b¥(x+y)-bxy+c
= b (x+y)tbxytc

By Charpit's method, the complete integral
of partial differential equation

(5 =5 pq-xrip’-qT - 1= 0.is:
A z—-a-lox‘x""+\'2)--1-tan'1£+b
. 2 gE a X
B.|z | (x vz')+ltan'”-+b
. =—logix — - -
2 8 ' a X
- a2, 2., 1 4% b
5 og(x” +v )+-;tzn ;+
& a 2 1 ay¥
D.|z=—log{x"—y"}——tan~ =+b
2 a X

2) z = b*(x~y)tbxy+c
4) z = -b*(x+y)-bxy+c



126.

r_ )

With usualnotationb[rl_uﬁ E du g
equal to-
A | SinTty

X
B. Sin"'x

x
C. Sinx

X

Sinx

1 *

The Legendre polynomial of degice i 18!

A | -1
=0

{2n - 2r1)!
2'r!(n—nln -2}

xn—?:

i'_li: (20 - 2r)! s
v 2‘:!{n—r]3(n~2rl!~
"2 9y 9y

C. Z(—l)’ (..n 2[) _xm’z'
o 2°rl{n—r)l{n - 2r)!
a — 93

D. Z{-—l)f (21’1 2[) -xn_,,g,

+=0 2% (n-r}{n-2r)!

127. The equation of a surface passing through the two linesz=x=0,z- 1 = x-y =0, satisfying r - 4s + 4t =
0is:
1}z (2x-y)=3x

Nz@x+y)=-3x

128.

The General Selution of the partial
Differential Equation (D® + 3DD'+ 2D}
z=xtyis

A

2 :¢1(}‘—x)+¢3(}‘—2x)—%(x+)”)3

1
2= (5 1)+ e 23— ) o+ y)]

=9 (v-%) +¢z[v-2x)+—3%{x+ )

2x+y)=3x
q,L\2x+y)=3

129. If point x = x; is called an ordinary point of the equation y" + P(x)y' + Q(x)y=0 if-

1) P(x) is analytic at x= x, and Q(x) is not analytic at 2) P(x) is not analytic at x = x, and Q(x) is analytic at

X=X

0

th P(x) and Q(x) are analytic at x = x,

X—XO

4) Both P(x) and Q(x) are not analytic at x = X



130,

131.

132.

133,

In the Bessel's function, if n is a +ve integer then J_ (x) is:

1) (x)
1N (x)

The power series solution of y'=2xy is:

1) y=a, e ¥, a, being an arbitrary constant

3)y=a,e = a, being an arbitrary constant

Solution of a(p+q) = z is:
1} d(x+y, y+az)=0, ¢ being an arbitrary function

3} d(x+y. y-az)=0, ¢ being an arbitrary function

If¥: 1= a non-zero solution of
v+ Pixjr '+ Qix)y =0 theny, =7
1 - | FPdx
', where v = I—ze j dx
1
B. 7, wherev = dex dx
C. 1 -jea
v+7y; wherev = I—ge dx
L3
D. 1 [ra
v -7, wherev = I—ze dx
1

2) ), (%)
40

“a, € "Z,ao being an arbitrary constant

X

4)y=aze” ‘7',a0 being an arbitrary constant

2) $§(x-y, y+az)=0, ¢ being an arbitrary function

Ly, y-az)=0, ¢ being an arbitrary function

134, The system of two partial differential equations are not compatible then these equations posses-

BS 1fy, = e** and y, = ¢" then w(y,, y,) is given by-

‘ommon solution
lo solution

=3
Ix

2) No common solution
4) Unbounded solution

2) e
4y -¢™%



196 Tf Pu(x) is a Legendre’s polynomial of

1
degree n and ,[ P(x)dx=2 ¢ is:
e}

A1

0
o -1
D.|>1

137. [ For repeated ranks, which of the following

"
factor is added to ~ d” in calculating rank
correlation coelficient for each repetition of
rank m times.

m:(mz-—l}
12

A

ami-1
12
mim+1'
12

m*(m+1)
12

138. [ Find the regression coefficientbx of Xon Y
if

1 -1
—.b =—1:
6 " 9

Tr=

-1
4

C.

Ll I ()[R Y N [

D.

139. Find the mode of the W2 distribution with 10 deg) " Treedom:
1y 10
3) 9 <) 11

140. A coin is tossed until a head appears. Find the expectated number of tosses to get first head:

Iy © 2)6
4) 8



141. If X and Y are two independent random variables, and Z = aX+bY, where a and b are constants, then

var(Z) =
1ya var(X}+ b var(Y)
3) var(X) + var(Y}

tvar(X) + b? var(Y)
4 a® var(X} - b? var(Y)

142. If'Y = aX, a is 2 constant and the characteristic function of a random variable X is ¢(t), then the

characteristic function of Y is .
[)ao(t)
3) o(-1)

BAY m!t)

at)

143. Number of equations needed for n events Al’ Az’"'"Ax to be independent is

1)2"

3) 201

144, [ If X is a random variable such that
p(X=0) =p(X=2)=p and p{X=1)=1 - 2p. for

1
O<pse 5 : Find the value of p for which

var(X) is maximum.

A |0
1
B | < E
C|> i
2

g
)

145 Fhich of the following density functions
:annotserve as the probability
listribution?

y | fix) 2%,1’0(.\':1,2,3,4,5,6

1
B. f(x):;,forx=1,2

-

C. | fix; =%,forx=1,?.,3
x)= l,for.\:zl,?..

PAT LS|
“(n+1)



146. In a binomial disuiruvuon uie mean X and

n
variance O are related by-

alo?=t
q
s® =)q
g'c’=p
D. pgc:b’2 =q

147. [ Which function defines a probability space
on the sample space s = {e1, es, ea}?

A. p(el)zl,p(en)=l,p(te3)=l
4 3 2

B. P(‘HJ=E=P(e~)=+l,f>('ee.)=g
3 - 3 3

C- p(el)=l=p(e”)=l.-?(e3)=g
4 3 3

1 2
ey )= 0,p(eg):§,p(es) = g

148. | Moment generating function of a normal
distribution is:
G:ti

A 5

“_UQti

e" 2

C. | e

12
D.|

149. The correlation is said to be perfect pasitive if the coefficient of correlation is:

1y-1 v~
3} <0



15

153,

154,

-_
N
n
d

If the probability density function of a
_1ix-10g ®
wormaldistributionis c.e 2 8 , then
the value of ¢ is equalto-
1
Al
23J2=
1
B. | -
504/2x
1
c | —
10
1
2

Probability of rejecting a lot when it is good is ¢a ™
!y Type Il error pe | error
3) Sample test ~+; wovel of significance

. Moment generating function of chi-square distribution with n degrees of freedom is:

1hit _Zt)-l 2) (1-20“’2
-2ty 2 4) (142172
In the case of inviscid fluids, there is no tangential or .
1) Independent forces 7\ Dypamic forces
3} Inviseid forces wearing forees

Which of the following is correct? (i) The Mach number M = 1, then the flow is sonie (ii) The Mach
number M > 1, then the flow is supersonic (iii) The Mach number M < 1, then the flow is
subsonic.Comment the above statement:

1) (i) & (ii) are true T & (di) are true
3) (i)} & (i) are true (i) & (iii} all are true

&w N Ew
I[ exﬂ' a-vﬂ
region S in the plane OX. OY boundedby a
closed curve C andif. fis prescribed at
each point(x, y) of S and W at each pointof

C. thenthe numberof solutions satisfying
these conditions is:

=f(x,¥) acall points of a

A ] Infinite

Zoro

lque

|U. | 1wWo




160.

Which of the follow ...g Statement is
correct?

For slow motion the vorticity is given

A ro X ex {_Rz

B ¢ k -R?
. : = ——exp| —
For slow motion Bry P 4yt
For slow motion < decays rapidly with
dme
D For slow motion < decays slowly with

time

» | With usualnotation the displacement

thickness 8 * is equal to-

798 (12

U,

. >
B.i5.641 [—
o

c.| 0664 |

D.|0.728 f‘—"‘
LZ

. | The energy equation for a nron-viacous fluid
is given bhy-
A Ei(ko—.]: _be
oxl Ox Dt
:[' eT) af zﬂ e[ eﬂ
Th—|+—|k— |+ — k—
R~ S & L - AN -
D =, Dp
1—I|C . T)-—
’ Dt( T Dt
g T D
Cli— h .- =p—(CpTH
al s TP DP
- e[ 6T} D = Dp
D=k~ l=p - T +=X
&xy B3] Dt Dt J

. [f a particle of viscous fluid of fixed mass pdv and moving at any time t with velocity q then its Kinetic

energy is:

1) (pv)q*
3) 172(pdv)q

(p&v)q?
4) 1/4(p6v}q3
The boundary layer equation can be regarded as a process of a sympiotic infegration of the Navier-
-*~'es equations at very-
2) Large Navier number
4) Large Green number

arge Reynolds number
2y varge Stoke number



lal.

162.

163,

164,

The concept of the boundary layer which was int  ~  d by-

L'y Green prandtl
3y Navier ~, wioke

VL
The Reynolds number R = T, ensures,

A. | How to scale the body forces

B. | Dynamical similarity in the two flows
at points where viscosity is
nmimportant

ynamical similarity at correspanding
)ints near the boundaries where
viscous effects supervene

D. { To measure the fluid velocity

Which of the following is correct? (i) The large value of Reynold's number indicates that the fluid is
lightly viscous (ii) The small value of Reynold's number indicates that the fluid is highly viscous.

Comment the above statement,
Pty ds true (i) is false 2) (i) is false. (i1} is true
oth (i) & (ii) are true 4) Both (i) & (ii) are false

2
The pressure rato p— in terms of the
1

Mach number M- of the incident streain is

2L

A AL y+1
-1 -1
AL -1
r+1  y+1

c 2L y-1
7—1 “f'rl

280 v-1
’n Ny
v+1 1+l

3. In Descartes folium, there is a circle which divides the plane into two regions. (i)Outside the circle the

flow is everywhere supersonic (iiyWithin the circle the flow is subsonic, and (iii)On the circle the flow is
sonic¢

1) (i) is true only 340 s true only
3) (i) is true only | the three (i), (i1). (iii) are true



166.

167. The local Mach number M is the dimensionless parameter defined by the relation M=q/a, when gq=a,
and the flow is said to be .

168.

160

170.

171.

i72.

173,

The one-dimensional wave equationis

A. ﬂ+0¢:ini¢

8x7 & oot

Al nﬂ:

,?:cicc'lj

o &x”

-2 2 -2 162
C. C?+a?+o?=—q.$

o e G S - |
D é‘-_:j}:cgc"'z?

&t ox”

- -

mic
3) subsonic

Prandtl's relation U Us = a- (where a. is
the critical speed)implies that-

A. | Ifu, >a_ thenu,

<4,

B. 1 If u, <a_,thenu,

>4

“u, »a_ thenu,

thenu, >a.

<a.andifu, <a.

D.|Ifu, >a,,thenuy,

>a,

2) Supersonic
4} Sink sonic

Lot (; be a (p, q) graph. If G is connected and p = q+1 then G is a-

ree
) vomplete graph

Every two points of graph G are joined by a unique path then G is a

1) Cycle
3) Complete graph

The connectivity and line connectivity of a discon

1|
3)2

Any set M of independent lines of a graph G is ca

1) Covering
3) Colouring

Every uniquely n-colourable graph is

1)n
3In+!

2) Cycle
4) Block

" miltonian graph
e

graph is:

__of G,
atching
4y ycles

-1

T e



174. Let v be a point of a connected graph G, There exists two points u and w distinct from v such that v is

onevervu-wpaththenvisa__ pointof G.
v Maximal 2) Minimal
ut 4) Connected
175. For any graph G, the edge chromatic number is either __ . [« and & are maximum and minimum
deoree of G
voroo+ | 2)dord+1
Jjuor=o 4y -1 or +1

176. An eulerian four is a tour which-
1) Passes through all the edges any number ot times ises through all the edges exactly once

3) Not passing through all the edges 4) Passes through all the edges exactly two times

177. The order of incidence matrix of a graph is:
Dpxp Xq
Jgxp Iy Xy

178. Il a k-regular bipartite graph with k > 0 has bipartition (X,Y), then-

<Y XY
| =1Y] HIX+Y] =k
179, If G is a tree with 10 vertices then the number of edges in G is equal to-
1 10 2) 1 1
4)5
180. The minimum number of edges in a connected graph with n vertices is:
2yn+l
O 4y 2n
181. If G is Hamiltonian thea, for every non empty prore=<nubset Sof V,
D W(G-8) =8| (G -S)<[S|
3IW(G-S) < (S| + 1 4) W(G) 2iG - §]
182. A mafching M of a graph G contains no M augmenting path, then it is:
1V A perfect matching 2) A minimurn matching
. maximum matching 4) Neither a maximum matching nor a mininmwn
matching

183. For any two integers k> 2 and | > 2 the Ramsev number r(k, 1) is less or equal to-

k- A+ (kLD 2y (K. I+1) + r(k-1.1)
kA1) + (k1.1 4y r(k,D) + e(k-1.1-1)
184. Let Q be a (p, q) graph all of whose points have degree k or k+ 1. If G has t > ¢ points ol degree k,
than t = .
k+1)-2q 2)p-24
o 4) 2p-kq
185. The complete graph kp is regular graph of degree .
N 2)p

- $Hp+2



186,

187,

188.

189,

190.

191.

192.

193,

194,

Let N be normal linear space and let x, y € N. Then | ||x]] - ||¥]| | lIx - ¥||
< o
3)>
tx + yllp < [|::l|p+[|y|1I1 (Minkowski's inequality), for-
Di<p Nn<w
Hp<l <p<m
If T is a bounded linear operator such that its inverse T-! exists then T is
ntinuous 2) Discontinuous
J)Lonjugate space 4} Closed and bounded
x=0is point of the differential equation 2x2y" +7x(x+1)v' -3y=0.
1 Ordinary point 2) Singular point
epular singular point 4) Irregular singular point

If x and y are any vectors in a Hilbert space, then- ||x+y||2 - ||x—y||2 +i |lx+iy||2-i||x-iy||2=
1) 3(x, ¥) X ¥)
3)2(x, y) i Y)

IfMisa of a Hilbert space H, then

H=M® M-~

A. | Linearsubspace
Closed

Closed linearsubspace

&

D. | Normallinearspace

Let T be an operator on a Hilbert space H and T* be an adjoint of the operator T. Then ||T* Ti=
1) IT*)1” T

DT +TH ~wh*

IfTisa operator on 2 Hilbert space H, then the eigen spaces of T are pairwise orthogonal,
1) Unitary M Adjoint

3) Self adjoint ormal

In the normal linear space N, for x,y € N, < v -y

DI+ iyl Xl

3) 1% - yIl + iyt o= ¥l Il



195. [The probability of having a knave and
queen when two cards are drawn from a
pack of 532 cards is:

a2
A | —=
663

8
163

2
C.| —
663
D. —_—
663

196. Let X and Y be two normal linear spaces over the same scalar field and let T be a linear
transformation of X onto Y. Except one all other falling statements are equivalent. Identify the odd

statement.
1) T is continuous at a poinl of X °Y T 5 continuous at every point of X
3) T is bounded ieed not maps bounded sets in X into bounded

seis of Y

197 ¥ v and y any two vectors in a Hilbert space then |(x,y)] <
Al Iyl 2) Ixyll
iy Hlx+yll

198. 1f x and ¥ any two vectors which are orthogonal, in a Hilbert space, then ||x + y||?=

I2Hix I 2) [|x)I>-]lyI?
v X2 4y 2(|Ix|13+Iyl®)

199, E a projection on a Banach space B, then identify the statement which is not true.

1)E2=E o B g continuous
3) Linear transformation ¢ range and null spaces of E are not closed

200. 'The space Ls associated with a measure

space X with measure m, the inner product
(£. gy of two function fand g is defined by-

A. jf(x;g(x)dm(x;

B. | [Em)m(x)dg(s)

If(x)ﬁdm(x)

D. | [glxim(mjdfis)
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