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Note : This paper contains 175 multiple choice questions of 2 marks each, in THREE (3) Sections.
Attempt all the questions either from Section - A and Section - B only OR from Section - A and Section
- C only. The OMR sheet with questions attempted from both Sections viz. Section - B and Section - C

will not be evaluated. Number of questions Section wise:

Section - A : Q.No. 1 to 25; Section - B : Q. No. 26 to 100; Section C : Q.No. 101 to 175.

Section - A (1 - 25)

1. The set S 1s uncountable if S consists
ofall :
(A) Integers, both positive and
negative
(B)  Algebraic numbers

(C) Positive transcendental
numbers

(D) Polynomial functions with
integer coefficients

2. For A4,BeP(X), the power
set of a set X, define
A®B=(A-B)U(B-A).

Which one of the following is false?

(A) ADA=¢

B) A®¢p=4

©) A®X-4)=¢

(D) (ADB)DC=A4AD(BDC)
3. The value of the limit

o) l/n
lim{( )1

n>n| (n))*

for any given natural number £, is :
(A) &

(B) 3%

©

(D) Kk

The function /:R—R defined by

sinztx xeQ

f(x)={

—sinzx ¥ €R—Q

1S :

(A) Continuous only atx=0
(B)  Continuous only atx=1
(C) Continuousatall x 7
(D) Continuousatall xeQ

The Lagrange's mean-value theorem
for the function f:[-1, 3]—R defined

by f(x)=(x-1)(x+3) is satisfied

with C given by :
GV

B) 0

© 1

(D) 2

If S and T are subsets of R, then :
A  int(SUT)=intSUintT
(B) intSU int7 <int(SUT)
(C) int(SNT)=intSintT

(D) int(SUT)cintS"UintT
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7. The infinite series (C)  Uncountable with Lebesgue
measure zero
Z x€(-x, ) (D) Uncountable with non-zero
o (1+ | sin x \)
Lebesgue measure
converges to a function which is : 10.  Which one of the following is false
(A)  Continuous everywhere for Lebesgue outer measure m™?
(B) Discontinuous at one point (A m*((a,b)=b—-a
© 'Dlsc‘ontmuous at cc')untably (B) Foranysetd and €> 0, there
infinite number of points .
isanopenset U o A4 such that
(D) Discontinuous everywhere m' (U) < - (A)+ e
8. Let f:[a,b] >R be the identity " . i
function givenby f(x) =x and P, be © m (;4) =0=m (4UB)
the partition P, ={a<a+h<a+ =m (B) foranysetB
2h<..<a+nh=>b}. Then lower (D)  Forany sequence of sets {£,},
Riemann sum L(f, P,)equals: o 0
> m'(E)<m (UE,}
b —a? i=1 i=1
@
11. Consider the function f: R2—> R
b*—a* (b-a) :
(B) a”_(6-a) given by f(x,y)= 2xy > for
2 2n X" +y
. b2 _ g2 _(b—a)2 (x,y) #(0,0) and £(0,0)=0,then
©) 5 p at (x,y) = (0, 0):
A)  The partial derivatives of
b2 — 42 (b—a)2 (A) . p .f
(D) > + > with respect to x does not exist.
n
_ (B)  The partial derivatives of f
9. The Cantor set is :

(A) Lebesgue measurable and
countable

(B)  Uncountable but not Lebesgue
measurable

with respect to y does not exist.

(C)  The partial derivatives exist but
f 1s not differentiable

(D) f is differentiable
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12. Let f:RZ>R be defined by € 2z

2
Xy
= xX,y) =
£(0,00=0 and f(x,») e

T
D)
for (x,y) #(0,0).

. o 14.  The subset
Which one of the following is false
for the function f?

2k . 2km
A={(rcos ,rsin——) k=0,
(A) [ iscontinuous at the origin 2025 2025

1,..,2024} >0 of R%is:
(B) The partial derivatives of f

exist at the origin. (A)  compactin R?

(C)  The directional derivatives of ~
fin any direction exist at the (B)  denseinR
origin
C has 2025 components
© p
(D) The function f is not

differentiable at the origin (D)  both connected and path

connected

13.  Let f:R2Z>R? be defined by the

. 15. Forasubset 4 of metric space X, let
equation

f(r,0)=(rcos@,rsinfb). d (x, Ay=inf {d(x, a) |ae 4}.

The largest value of ' ' for which the Then d (x, 4) =0 if and only if :
function f is one-to-one on 4 = (0, 1)

x (0, b) in the (r, €) -plane s : (A) xed

(B) x € A€, the complement of 4
V4
A7 _
(C)  xe 4,theclosure of 4

B) 7«
(D)  x €04 the boundary of 4

Paper-11 5 04-A
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16.  Theset S spans the vector space P, of
all polynomials of degrees <2 if :

(A S={1 +x+x2,—1-x, 2+2x+x%}
(B) S= {xtx%, x—x2, 1+x, 1-x}
(C)  S={1+xtx?—1—x2, 2+x+2 x2}

(D)  S= {1, x+x2, l+x+x?, 1-x —
xz}

17.  Consider R? with inner product 19.

defined by
U, v)=—uv, +—u,v
< > oM T

Where u=,u,), v=0,v,),

then ||u||=1 represents a :
(A)  Square

(B) Circle

(C) Ellipse

(D) Rhombus

18.  The Gram-Schmidt orthogonalization
process transforms the basis {(1, 1, 1),

0, 1, 1), (0, 0, 1)} of R? into an
orthogonal basis given by {v,, v,, v}

poof 211
where v, =(1,1,1), V2 3°3°3
and v given by :

11
@ s(330)
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@ u(3-39

Let P, be the vector space of all
polynomilas of degree less than or
equal to n with standard basis
{1, x,...,x"}. The matrix for the

transformation 7": F; — P, defined by
T(P(x))=xP(x) 1s :

(A)

—_
p—

(B)

©)

(D)

Paper-I1 6
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20.  The system of equations 23.

x+2y+3z=b,2x-y+z=D>,,
4x+3y+7z=0b,

is consistant if (b;,b,, b;) equals :

(A)  (6,7,7)
(B) (0, 1,2)
© (1, 1,3)
(D) (1,2,0)

21.  The coordinate vector relative to the
ordered basis {1, 2, 1), (2, 9, 0),
(3,3, 4)} of the vector v=(5,-1, 9)
1S :

A (1,3,-2)
B)  (-1-3,2)
©  (1,3,-2)
D) (-13,2)
22.  The eigenvalues of the adjoint matrix
2 0 -1 25.
of 020 are :
-1 0 2
A 1,23
® Lot
2°3
o L1
6 3 2
(D) 2,3,6
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If 4 1is amatrix of order 3 with 1, 2,—1
as its eigenvalues, the adjoint of 4 is
given by :
(A A +24+1
B)  4*-24-1
©)  A2-24+1
D) A +424-1

The canonical form of the quadratic
formis 2xy+2yz +2xz is:

(A 2u? v+ w?
B) 2w v+ w?
©) 2P —w?
D) 2u? +v* +w?
The quadratic form

xz—y2—22+2xy+2yz+2xz is

(A)  Positive definite
(B)  Positive semi-definite
(C)  Negative semi-definite

(D) Indefinite

04-A
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26.

27.

28.

29.

30.
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Section - B (26 - 100) (Mathematics)

The limit of the function

(Re z)(Im z)
| Z]
atz=0:
(A)  does not exist
(B) iszero
(C)  exists but non-zero
(D) 1is infinite
The set of points
{zeC:Rez=|z—1|} Isa:
(A)  Straight Line
(B) Circle
(C) Parabola
(D) Ellipse
The hyperbolic function cosh z:
(A) isneverzeroin C

(B) iszeroforall z=2kri, keZ

1 .
(C) iszeroforall z= E(zk +1)7i |

kel
(D) iszeroforall z=2krx, keZ
The radius of convergence of the power

series Y (—1)"n*"*z" is :

(A 0
B) 1

(C) 2024
D) o

The value of the contour integral
[ Im(z*)dz

over thecircle r:|z|=11s:

A) 0

B) 27

31.

32.

33.

34.

©) 7
D) 2z
If 7 is the circle centred at the origin
with radius 1, then the contour integral

L| z[*(Re z)dz equals :

@A 0
B) =
© 7z
(D)  27i

If ris the circle of radius one centered
at the origin, then

j Refdz equals :
r Z_i
2
1 .
A B) 7
©) 27 (D) 0

The residue of (cot z) / z* atthe origin
1S :
A 0 B) 1

1

1
D) -3

© 2 3

The singularity of the function

13
Fz) = (z 12) cos6 Tz :
(2z-1)(z" +1)’sin” 7z

at the point z = ) is

(A)  Removable singularity
(B)  Pole of order 1

(C) Non-isolated singularity
(D) Essential singularity
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35.  The number of zeros of the analytic ~ 38.  The Laurent expansion of 1/z valid in
function 2 + z* — ¢ in the open upper [z-1]< 1:
half-plane Im z>0 is: =
A D" (z-1"
@ 0 B 1 ® 2
< 2 (D) 3 .
z-1)"
36.  The function 2% 72 has (B) Zol( )
z
A)  Removablesingularity at z=0 - " n
&) R gularity at z- © Y-
(B) Single pole at z = 0 with 0
— .
residue 3 (D) ZO: (z-1)
Doubl le at z = 0 with
© ouble pote at 2 e 39.  The mapping w=sinz maps :
2 (
residue T (A) The ‘hnes paralle? to the
3 imaginary axes to ellipses
(D) Triple pole at z =0 with (B) The lines parallel to the
' 2 Imaginary axes to parabolas
residue 3 (C)  The lines parallel to the real
37.  The Laurent expansion of cosec z is : axes to parabolas
. (D)  The lines parallel to the real
A - +%+ valid for axes to ellipses
20 40.  The circle that will be mapped to a
Odzi<z straight line by the transformation
1 = — S :
(B) __£+Valld fOI‘ w (1+Z)/(1 Z) 1S :
z 3 A)  |z]=2
0<|z|<27 (B) |z-2}=1
1z _
(€  —+-+..valid for © lz+1=1
z 2! (D) |z-1]=1
0<z<Z 41.  Given 4 different elements a, b, ¢, d
the number of 3-combinations with
1 = ‘ repetition (such as aaa, aab) is :
(D) ;—iﬁ---vahd for (A) 4 (B) 64
0<lzl< 7 ©) 20 (D) 24
Paper-II 04-A
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42.

43.

44.

45.

The number of integers from 1 to
1000 that are not divisible by 2, 3, or
S5is:

(A) 720
(B) 734
(C) 246
(D) 266

Ten straight lines is a plane are such
that no two of which are parallel and
no three of which pass through a point.
Then these ten lines cut the plane into
n regions, where n 1s :

(A) 90
(B) 100
(C) 110
(D) 112

The equation x? — 2 =1002 has:

(A)  Finitely many integer solutions

(B)  Unique integer solution

(C) Finitely many solutions in
rational numbers

(D) No solution in rational
numbers

The number of permutations of 1, 2,
3,......,8, 9 in which all even integers
are in their natural positions and none
of'the odd integers are in their natural
position is equal to :

(A) 24
(B) 40
©) 44
(D) 60

46.

47.

48.

49.
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Let G be a group of order 40. Which

one of the following is false for G?

(A) If Kisanormal subgroup of
order 5 and H any subgroup of
order 8, then G = HK

(B) If K is a normal subgroup of
order 5 and H any normal
subgroup of order 8, then
G =HxK

(C) If G hasonly one subgroup of
order 8, it is normal

(D)  Ghaseither 2 or five subgroups
of order 8

Thering Z,4 has :

(A) <2> as the only maximal ideal

(B) <6> as the only maximal ideal

(C) both <2> and <3> as maximal
ideals

D) (2),(3),(4),(9).(6)  as
maximal ideals

The polynomial 2 ;1 is reducible

over .
(A Zj ®) Z,
©  Zs D)  Z,

Let ED, PID, UFD stand for Euclidean
domain, principal ideal domain, unique
factorization domain. Which one of
the following is false ?

(A) EveryPIDis ED

(B) EveryPIDis UFD

(C) EveryEDisPID

(D) EveryEDis UFD

Paper-11
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50.  The number of elements in 55.  Given below are two statements :
Z3[x]/<x3 +2x+2> o Stateme.nt I: The order .Of the
) permutation (1, 4, 3, 2) (5, 6) is 4.
A 9 B) 27 Statement II : The order of the
©) 30 (D) 81 permutation (1,2, 3) (1,4, 5)is 5.
51.  Which one of the following is not an In light of the above statement, choose
integral domain? the most appropriate answer from the
(A)  Z[i] of Gaussian integers codes given below :
(B) Zp of integers modulo a prime (A) Both Statement I and II are
correct
p (B) Both Statement I and II are
©) zeoZ Incorrect
(D)  Z[x] of all polynomials with (C) Statement I is correct and
integer coefficients Statement II is incorrect
52.  The symmetric group S,, is not solvable (D)  Statement I is incorrect and
if n equals : Statement II is correct
A) 2 56. LetY bethesubset[0, 1)|J {2} of R.
(B) 3 Which one of the following is false?
(C) 4 (A) The set {2} is open in the
(D) 5 subspace topology on Y
53. Let G=Zg¢®Z, and let (B)  Theset {2} is open in the order
: topology on Y
= <(2’2)> be a cyclic subgroup of (C)  Any basis element for the order
G. Then G/H is isomorphic to : topology that contains 2 is of
(A Zg the form
B zZ,®Z, {x|xe Yanda<x < 2}
C 7,97,97, (D) The order topology and the
(D) Both Zg and Z, ®Z, ®Z, subspace on Y are different
54.  From among the four given choices, 7. It X = e, b, ¢} and

the smallest positive integer that
leaves a reminder 2 when divided by
3, areminder 3 when divided by 5 and
areminder 2 when divided by 7 is :
(A) 238 (B) 448

(C) 548 (D) 643

r=1{p, X, {b}j.{a,b},{b,c}} a
topology on X, the sequence <x,>with
x, = b for all n converges to :

(A) bonly

(B)  Allelements of X

(C)  None of the elements of X
(D)

a and c only

Paper-11 11
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58.  Which one of the following is false  60.  The closure of the set
for a continuous function from a
topological space X to another {stin(l) 0<x<l}c REIS:
topological space Y? X
(A)  For every Ac X, (A) Connected but not path
— connected
fA)c f(4)
(B) Connected as well as path
(B) Foreveryopen U c X, f(U) connected
is open (C) Path connected but not
(C) For each xe X and each connected
neighbourhood V of /(x), there (D) Neither connected nor path
is a neighbourhood U of x st connected
ey 61. If Reis R with lower limit topology
(D)  Forevery closed set B of Y, the and R? is the Sorgenfrey plane, then
. S o
set £~1(B) is closed in X which one of the following is false?
(A) Reisnotnormal
59.  Let R denotes the set of real numbers )
in its usual topology and let Redenotes (B)  R¢ is not normal
the same in the lower limit topology. ©) Rg is regular
Then which one of the following is true
for the identity mapping f: R— Re? (D) R' is not normal if J is
uncountable
-1 .
(A) Bothfand f arecontinuous 62, Let the space Re be R with lower limit
topology. Which one of the following
(B) fis continuous, f ' is not is false for R ?
continuous o )
(A) Re satisfies the first
(C) fis not continuous, [ is countability axiom
continuous (B) Re satisfies the second
countability axiom
. -1 .
(D) Neither f mor /= is (C) [ReisaLindelofspace
continuous
(D) [Reisseparable
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63.  Given below are two statements : (C) Statement I is correct and
Let be the space of R, real numbers Statement I is incorrect
with cofinite topology. (D)  Statement I is incorrect and
Statement I: Every subset of R; is a Statement II is correct
compact set in Re. 65.  Given below are two statements :
Statement II : Only proper closed Let X be an infinite space with
subset of R, are compact sets . discrete topology.
In light of the above statement, choose Statement I- A closed and bounded
the most appropriate answer from the subset of X is compact.
codes given below : Statement II : No finite subset of X
(A) Both Statement I and II are g
(B) lc;(z)rtr;: CSttatement [ and II are In light of the abo.Ve statement, choose
incorrect the most appropriate answer from the
(C) Statement I is correct and codes given below :
Statement 11 is incorrect (A) Both Statement I and II are
(D) Statement I is incorrect and eorrect
Statement 1T is correct (B) Both Statement I and II are
64.  Given below are two statements : Incorrect
Let f: R—s RY be defined by f(t) = (C) Statement I is correct and
(t,t,...),R is the countable product of Statement IT is incorrect
with itself. (D) Statement I is incorrect and
Statement I: The function of f'is Statement II is correct
continuous when R" is given product 6. Let ¢:(0,00) - R be the solution to
topology. the initial value problem
Statement II : The function f is not
continuous with respect to box dy _ y? = 2xy+2x° ,
topology on RV. dx X’
In light of the above statement, choose W1)=3/2
the most appropriate answer from the Then the value of ¢(3) is :
codes given below : A) 3.5
(A) Both Statement I and II are B) 375
correct
(B) Both Statement I and II are © 425
incorrect (D) 45
Paper-11 13 04-A
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67. Given below are two statements :

Consider the initial value problem

(IVP):

dy 2/3
-3

dx o
y(0)= Yo

Statement I: There exists a y, € R

such that the [VP has a unique solution.

Statement Il : V y, € R, the IVPhas

a solution defined for every x e R.

69.

In light of the above statement, choose
the most appropriate answer from the
codes given below :

(A) Both Statement I and II are
correct

(B) Both Statement I and II are
incorrect

(C) Statement I is correct and
Statement II is incorrect

(D) Statement I is incorrect and
Statement II is correct

68.  Lety(x), y,(x) be the solution to the
system of ordinary differential

equations :

dy, 1.

— =y, +—sin2x
a2

Dy __ V| —C€0s2x
dx

prepp
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Satisfying ;(0)=1,7,(0) =0

then the value of

()3

Aa) -1
(B) -0.5
(C) 0.25
D) 1

Given below are two statements :

Regarding the initial value problem
VP 2 =siny?, y(0) = 3,
dx ’ 0

StatementI: V), € R, every solution
of the IVP is bounded.

Statement Il : 3y, € R such that the

IVP does not have a solution that is
defined for every x e R

In light of the above statement, choose
the most appropriate answer from the
codes given below :

(A) Both Statement I and II are
correct

(B) Both Statement I and II are
Incorrect

(C) Statement I is correct and
Statement II is incorrect

(D) Statement I is incorrect and
Statement II is correct
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70.  Let ¢:(=1,1) > R be the solution to 1
the non-homogeneous ordinary (B) 3
differential equation
<€ 0
2
(l—x)d—;}+x%—y=ex
dx x D) :
Such that (0)—d—(p(0)—0 It i
ue at ¢ dx 1592 Given below are two statements :
knole that the functions ¢*, x are Statement I: Between any two zeros
solutions to the corresponding of the function sinx, x € R, there
homogeneous equation. . .
exists a zero of the function
1
Then, the value of (P(Ej is: 3sinx+cosx, xeR.
1 3 Statement Il : There exists a
A) E‘g\/g continuous function p:R—sR such
that the two functions x? and x | x |
(B) E\/’ _1 (xeR) are solutions to the equation
8 2
2
L_ﬁ d—;j+p(x)d—y+y:0
©) NE: dx dx
Je 1 In light of the above statement, choose
oI5 the most appropriate answer from the
codes given below :
71.  Let ¢: R— R be the solution to
5 (A) Both Statement I and II are
A’y _<dy
—5—+6y=6x correct
dx*  dx
P (B) Both Statement I and II are
such that @(0)=1, d—‘p(()) =1 incorrect
X
lim &= () ; (C) Statement I is correct and
then X0 PLX) 1s equal to - Statement I1 is incorrect
a) - S (D) Statement I is incorrect and
6 Statement II is correct
Paper-11 15 04-A
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73.  LetSdenotes the setofall 1 ¢ R such
that the boundary value problem

d? y

@’

Ay=0

D 0y =L 1) =
(0 =—-(1)=0

has a non-zero solution, where ¢ > ().
Then the set Sis given by :
(A {n?n¥ nem}

2_2
nrmw

14

B) {0} v /n e}

272,2

© T /nemy

(D) {0} U {-n?n?/ne N}
74.  Which one of the following partial
differential equations is obtained on
eliminating the arbitrary function of

satisfying the relation :
f(x24 )2z x)=02

(A)

y@_u+x8_u+x2+y2 =0

(B) ox Oy

©)

(D)

75.  Consider the Cauchy problem for the

equation

76.

77.
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Where the Cauchy data is prescribed
on a line (¢ ) in the xy-plane.

Which one of the following lines has
the property that there exists a Cauchy
data for which the Cauchy problem
does NOT have a solution?

(A /:2x+3y=0
B) r:2x-3y=1
C©) (:3x-2y=2
(D) (:3x+2y=3
The general solution of
5 Ou > Ou 5
y ua+xu 5——)@/

given by Lagrange's method, in terms
of an arbitrary differentiable function

f,is given by :

(A) f(x2+u2,3x2u—2y3)=0
B)  fOE+ut Yy +u’)=0

©) f(3x2u—2y3, y3+u3):O
(D) f(x2+u2,3x2u—2y3):0
Let u:= u(x, y) be the solution to the
Cauchy problem

ou ou

—+—=u

ox Oy ’

u(x,0)= l, x>0
x
3
Then, the value of (1, - Ej is:
(A) (B)

© (D)

Al K~|=—
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78.

Given below are two statements :
Statement I: The partial differential
equation

&u ou 0°u  ou
—+t——4u—-+eu+e’ =0

prepp
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©)  u(0,0)—u(1,2)—u(-1,0)+
u(=2,-2)=0

(D) u(0,0)+u(1,2)—u(-1,0)—
u(=2,-2)=0

xXu = ~
o oy 0 O 80. Letu:=u (x,t)be the solution to the
. - problem
is semi -linear.
1 : 2 2
Statement I1 : The partial differential 8_3! 36 5_@; 0, xR >0,
equation ot ox
o’u  0u sin(fj
Ay _ 4 :
y o 8y2 u(x,0)=e ,XER
is of hyperbolic type at the point a_”(x 0)=0, xeR
(.3)=(1,-2) 4
. The smallest natural number & such
In light of the above statement, choose that
the most appropriate answer from the u (x+km, )= (x, £) forall xR, £>0
codes given below : is -
(A) Both Statement I and II are (A) 2
correct (B) 4
(B) Both Statement I and II are ) 6
incorrect (D) 8
(C) Statement I is correct and o/ | o ._ {(ny)e Rx2yi<d)
Statement II is incorrect : : .
o which one of the following triples
(D) Statement I is incorrect and R3 i h that th
Statement II is correct la.fypeR” 1s suc 4 ©
79.  Which one of the following identities Neuma@ problem
hold for every solution u : = u (x, y) Au=01m €
of the equation O,u=ax’ +3y+y forx?+y*=4
%y s o +282u o does NOT admit a solution
oxr Taxdy o? ueCHQ)?
(A u(0,0)+u(1,2)+u(-1,0)+ A (a,8,7)=(13,2)
u (_2’ _2) =0 (B) (aaﬂa 7/) = (_29494)
B) u(0,0)-u(1,2)+u(1,0)+ ©)  (a,8,7)=(3,-2,-1)
#E22)=0 (D) (@f.7)=(53,-10)
Paper-11 17 04-A
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82.

83.

84.

Let u : = u (xy, x,) be the solution to
the Dirichlet boundary value problem.

Au = 01n{(xy,x5)€ Rz/xl2 +x§ <1},
u (xqy, x5) = 6 — 4x,+4x, for

2, .2 _
xi +x5 =1,

1 1
then the value of ¢ (_a - —) is:

27 2
A) 1 (B) 2
© 3 (D) 4

The Gauss-Seidel iterative sequence
for the system

1 2\ x 1
2 a)lx = 7 ,where ¢ eR ,

converges forevery xl(O)J e R?if and
X0

only if :

A a=4 B) |a|<4

©) |al4 D) |a|>4

For o, peR consider the system

a 3 1)\x) (2

2 B 3
1 0 2

X3 -2
For which one of the following choices

of @ BeR?) , Gaussian elimination
method can not be applied to find a
solution of the given system?

(A (a, p)=(2,5)
B) (& p)=(12)
© (2, p)=(1-3)
D) (a,p)=01,-2)

85.

86.

¥

1

2
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Given below are two statements :
Statement I: There exists a function
f:R—>R such that the iterative
sequence of Newton-Raphson method
for the solution of f (x) =0 satisfy
Xg=0,x,=n for n>1.
Statement II The rate of
convergence of Newton-Raphson
method is 2 when applied to the
solution of the nonlinear equation
x2—6x+09.

In light of the above statement, choose
the most appropriate answer from the
codes given below :

(A) Both Statement I and II are
correct

(B) Both Statement I and II are
Incorrect

(C) Statement I is correct and
Statement I is incorrect

(D) Statement I is incorrect and

Statement II is correct
For a2x2 matrix 4, Let || 4|, denote

the matrix norm of 4. Which is

subordinate to the vector norm defined
by

Xy

X
=max{| x; [,| x, [} for ( 1]6 |R2.
o0
With respect to the given matrix norm,

the condition number of the matrix

5 =2
11 1S :
(A) 6
(©) 36

B) 7
(D) 49

Paper-11
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87.

88.

Let p(x) denote the interpolation
polynomial for the data

X | 0 | 1 | 3 | -1

y \ 1 \ 1 \ —11 \ 5

Then, the value of p(2)is:

A -1
B) -2
© -5
(D) -8

Given below are two statements :
Statement I: 4, ,2_» is the
interpolating polynomial for the data.
x|-1] 0|1

y] o ]=2]o

Statement II : If p(x) is the
polynomial of least degree satisfying
p(l) =1, pH=2, p2) =3,
p'(2)=4, p"(2) =5, then the degree
of p(x)is5:

In light of the above statement, choose
the most appropriate answer from the
codes given below :

(A) Both Statement I and II are
correct

(B) Both Statement I and II are
Incorrect

(C) Statement I is correct and
Statement II is incorrect

(D) Statement I is incorrect and
Statement II is correct

89.

90.
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For 4 > 0, the formula

P (I R

used to approximate the derivative
f'(x) of a function f . Then

D, f(x)— f'(x) isequal to :

h i

(A) Ef (7) for some
ne(x—b,x+n)
A

(B) ?f” (7) for some
ne(x—n,x+n)
[—

(C) ?f”l(ﬂ) for  some
ne(x—n,x+n)

no

(D) Zf(’v)(n) for  some
ne(x—n, x+n)

If the quadrature formula

[ F(r)dxe~ Af (0) + Bf (x)

is exact for all functions of the form

a + b cosx, where a,be R, then the

value of 34+5B is :
(A 0

B) 2z

©)  4rx

D) 8

Paper-11
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91. Let y:=y(x) be the solution to 1 d
) ©  J {6 =@ @+
Y _ 2, .2 .
—— =X + =
i Y~, y(0)=1 using the ]
value y; obtained by approximating the E(é’ y))2 Ydx
value of y (0.1) by Euler's method. The
approximate value of y(0.2) obtained | ) d
by the modified Euler method (Also D) [ 16+ 20y (0D +
known as Euler's mid-point method)
1S : d
2 (67))"ydx
(A)  1.122 v
(B) 1.244 93.  Lety =y (x) be a stationary function
(also known as extremal) of the
(€ 1322 functional
(D) 1.344
)= [0 ~2ysinxjar
92.  Let C'[0,1] denotes the space of all 0
functions which are continuous along satisfying the conditions y(0)=1,
with their first order derivatives on the
interval [0, 1]. Define J : C'[0,1] > R y(%) =2
by
! dyY Then the value of y(x) at X = — is
J[y(x)]_.[o\/;(l—‘_(aj de en the value of y(x) a G 1S
_ 5
Then the second variation of the A =
functional J at the constant function
Vo(x) =1, in the usual notation, is 3
given by : (B) g"’g
| 2 d 2
——(8Y)" +2(—(5y))"}dx 3
W) [yt 02 60 © 3
11 2 d 2
—(0y) +8(— (o dx Ve
B)  J 5O +8 ()" o I+l
Paper-11 20 04-A
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94.

The Euler-Lagrange equation for the
functional

2 2
Tutx )= {x{%} +y2[%j +u2}¢vaiv,

95.

where () is a bounded domain in R?
is :

ou - o*u ou

A 2x—+x"—+2y—+
( ) ax axZ yay
28214
(B) x(a—”j2+2x28—”@+
ox ox o’
0]y pdudu_
oy oy oy? <
2821/[ 2821/{_
© Pt
D x(a—uj2+x@+ a—MZ+
(D) ox o’ 4 Oy
2821/1
8y2:u

Which of the following statements is
correct regarding the extremals of the
functional

Jvl=|; /2{% )+ +y' - 2y2}dx

Vd
where the end-value y(0) and (Ej

are free?

96.
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(A)  Exactly one extremal

(B)  Exactly two extremals
(C) No Extremals

(D) Infinitely many extremals
Given below are two statements :

Consider the ordinary differential
equation (ODE) y"+Ay=g(x),
xe(0,1) and g: [0, 1] »>R isa
continuous function.

Statement I: Ify:=y(x)is a solution
to the ODE such that y(0)=0,

Q(o) —1 ,theny satisfies an integral
dx
equation of Volterra type.

Statement I : If y : y (x) is a solution
to the ODE such that y(0)=0, y(1)=1,
then y satisfies an integral equation of
Volterra type.

In light of the above statements,
choose the most appropriate answer
from the codes given below :

(A) Both Statement I and II are
correct

(B) Both Statement I and II are
incorrect

(C) Statement I is correct and
Statement II is incorrect

(D) Statement I is incorrect and
Statement II is correct
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97. Let @:=@(x) be the solution to the
integral equation
o(x)=2e" +e* cosx+ jxm p(t)dt,
0 2+cost

x >0, then the value of ¢(7) is :
(A ze”
B)  (A+n)e”
©) 7Q+n)e"
D)  ((+x)2+7n)e”

98. Let @:=@(x) be the solution to the
integral equation

o) =2[ ;”2 (1= cos 2x)g(¢)dx + 2x,

7 Vs
RS {0,5} , then the value of (P(Ej

1S :

A
(A) -
1-7
(B) pyp.
2
© AP
1_
o

99.

100.
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For the homogeneous integral
equation :

1
o(x)— A j_1(5xt3 +4t) p(t)dt =0

which one of the following is a
characteristic number?

1
(A) )

(B)

(NN

2
© 3
) 2

For a one dimensional system with the
Hamiltonian :

po1

= 2q2

which one of the following is a
constant of motion?

@  H-m
2
@) Ll-HC

Pg_ 1
C) L-H—
S >

o) Sf-Hr

Paper-11 22
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Section - C (101 - 175)
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101.  Which of the following is NOT (B) 1/6
satisfied by a probability measure?
© 173
(A) 0<PA<LI]
(D) 12
(B) PQ)=1 where 2 is the
sample space 104. If random variable X has a probability
_ density function f(x)=-exp(—x),
(C) For n mutually exclusive 0 < x <. then £ [exp(X)] s
events Ay, 4,,....... A
(A 0
PANAN...A4)=
B) 1
P(A4)P(4,)......P(4,)
: (©)  exp(l)
(D) For n mutually exclusive
events 4;, 4,......., 4, (D) Does not exist
P4 A L....UA4)= 105. LetX follows a Binomial distribution
P(A )+ P(Ay) 4.t P(4) B(5,1/4). Then E [X (X-1)]is:
102. Fortwo events 4 and B are statistically (A) 54
independent with if P(4) = 1/3, (B) 25/16
P(B)=1/2, then P(4B) is :
(C) 15/4
(A) 5/6
D 15
B) 1/6 D)
©) 2/3 106. Let X follows a normal distribution
N(0,1). Then E [X (1 -X)]1s:
D) 1
(A 0
103. If 4 and B are two events such that
A= B,P(A)=1/3, PB)=1/2, B) -1
then P(ANB) is: © 1
A
@ 0 (D)  Does not exist
Paper-11 23 04-A
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107. Let X follows a uniform distribution
over interval (0,5). Then P(X=3) s :
(A 1/5
B) 1/3
(©) 3/5
D) 0

108. Let1,3,2 be a random sample of size

3 from the normal distribution
N(u, v). The maximum likelihood
estimator of 17 1s :

(A) 23

B) 1 111.

<€ 2

D) 3

Let X =(X,,X,,X;) follows a

3-variate normal distribution with

109.

mean vector 0 and variance-covariance

matrix

1 0 0

0 1 1/4

0 1/4 1

Then E[X, | X,,X;] is:
(A) 0

(B) 1/4

C) X,+X;/2

D) X,+X;/4

110.

112.
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Let X, X,,...X),be a random sample
from a p-variate normal distribution
N(p,X), and

Sz%ZL(Xj—)?)(Xj—)?)'

Then E(S) is :
A) X
B) pX

N —
© =

N-p-1
N
Let X follows a multivariate normal
distribution N(0,X). The distribution

of x> x is:

(A)  Normal distribution

(B)  Chisquare distribution

(C)  t- distribution

(D)  F-distribution

Let X;, X, ........ , X,, be i.i.d. randon
variables each following Bernoulli

(D) )2

distribution with probability of
success p and

Y, =" X —np)/ {np(1-p)}">

Then r}i_r)rc}oP[Yn <1] s equal to :

(A 0
B) 12
12
o ] ——t
C e 2 dt
© '[—1 2
(D) None of the above

Paper-11 24
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113.

Let ( Xy, Xy, oo , X,,) be a random

sample from a distribution with pdf

X

1 -

_p 0.
£(x,0) = ee ; 0<x<o0,0>0

0; otherwise

l <n
Let T = ;Z .1 Xi . Then which ofthe

following is correct?

(A)

(B)

©

(D)

114.

T is sufficient but not unbiased
estimator for &

T is not sufficient but unbiased
estimator for &

T is neither sufficient nor
unbiased estimator for &

T 1s both sufficient and
unbiased estimator for &

In a linear model y=Xpg+u, Let
u~N(,0%1),

b=(XX)"'XYy

and v =)'/, - X(XX)™ X']y,then
E[(b- p)v] 1sequal to :

(A)
(B)
©)
(D)

0

2
(o3

ﬁ’ﬁ+0'2

None of'the above

115.

116.

117.
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Let X be a discrete random variable

with pmf

1
fr(x) =12
0,

if x=-1,1

otherwise

The characteristic function @ (¢) 1s:

(A)
(B)
©)
(D)

sin ¢
cos t
Lsin 2¢

V5 cos 2t

The Gauss-Markov theorem proves

the following property of estimator of

a linear parametric function :

(A)
(B)
©)

(D)

Maximum likelihood estimator
Best linear unbiased estimator

Uniformly minimum variance
unbiased estimator

Consistent estimator

In the linear model y = X +u with

u~ N(0, azln),X is of order n x k.
The unbiased estimator of £ is Dy.

Then the value of Dis:
A xxx)'x'
B)  xx)'x’

©  xx)"!

D)  xXxXx)!

Paper-11
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118. Let X follows a p-variate normal 121.
distribution N(0,%). The distribution of
CXis:

(A)  N(0,%)

B)  N(O,CX)
(C) N(@O,CXCH
(D) N(@O,2C")

119. Suppose x;,Xx,,....... ,X, 1s a random
sample on random vector X from
N(u,2.),where Y isknown. Then for
testing the null hypothesis s = 14, the
test statistic 122.
N — 1) X7 (X — 1) follows :

(A) Normal distribution
(B) T2 distribution

(C) D?distribution

(D) ;(2 distribution

120. Let X follows a p-variate normal
distribution N(0,%). The characteristic 153

function of X is equal to:

(A)  exp(t'21)

(B) exp(—%t'ZI)

(C) exp(%t'Zt)

(D) exp(—t'X1)
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In simple random sampling with
replacement if S = ZL (Y,-7)*,

then the variance of sample mean is :

" N]\gin g
® 5
(©) ﬁs
(D) %S

In a CRD with 4 treatments, the number
of replicates are ry=4,r,=5,r,=7
If error degrees of freedom is 16, then
ryis equal to :

(A) 3
B) 4
© 5
(D) 6

If Xand Y are independently distributed
random variables each following chi-
square distribution with 5 degrees of
freedom, then mean of Z=X+ Y'is :

A 0
B) 5
(C)  Does not exist

(D) 10

Paper-11 26
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124.

125.

126.

On the basis of a single observation x
from the Poisson distribution P()L), the
estimate (—2)* is an unbiased estimator

ofis :
A (-2)
B)
©)
D)

On the basis of a random sample of
size n from the normal distribution
N(p,62), the maximum likelihood
estimator of 62 is W. Then E(W) is :

(A) o2

(B)  (n/(n-1))c*
(C)  ((n-1)/n)c?
(D) no?

From a population of five units
numbered 1 to 5, three units are
selected with simple random sampling
without replacement. The probability
that both first and fifth population units
are selected in the sample is :

A) 12
(B) 3/10
) 2/5
(D) 4727

127.

128.

129.
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In the linear model y=Xpg+u if
E(uu') # ¢°I,, then the OLS
estimator of f§ 1s :

(A) Biased

(B)  Unbiased but inconsistent

(C)  Unbiased but not the best linear
unbiased

(D) Both unbiased and best linear

unbiased
For the model y=Xpf+u with
u~ N(, azln) , X1s a matrix of order
the

n x k, expectation of

YL, = X(XX)" X'y is:

(A no?
B BB
©  n-k
(D)  (n-k)o*

In Principal Component Analysis, the
amount of variance ‘explained’ by a
factor i1s shown by:

(A)  the determinant of correlation
matrix

(B) the latent root or eigenvalue
of the sample covariance
matrix

(C)  the factor loadings related to
the sample covariance matrix

(D) thenorm ofthe eigenvector of

the sample covariance matrix
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130. For the model y=Xg+u with k

explanatory  variables and

u ~ N(0,6°1,).1f b is OLS estimator
of B,V =(y—Xb)(y—Xb), then
the F-statistic for testing the set of ¢
linear hypothesis H,:Rf =r is :

(Rb—r)YR(XX) ' R(Rb—r)

(A) q
v

(Rb—r)[RCXX)'RT(Rb-7)
q

(B) v
n—k
(Rb—r)R(XX)'R'(Rb—r)

q
(©) v
n

(Rb—r)[RIXX) ' RT"(Rb—r)
V

(D)

131. For a sequence {X,} of uniformly
bounded independent random variables
with finite expected value E (X;) = p;
and finite variance Var(X,) = a7,
let si= XL,V(X,). Then the

distribution of
Z, = Z;(Xi —u;)/ S, converges

to N(0,1) if:
(A) Forsome §>0

132.
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. 1 n
lim — >0 E{ X, — 4 77} =0

n—»0
Sn

(B) Forsome §>0

lim 3" E{ X, - g 0} =0

n—»0
Sn

(C) Forsome §>0

1o
lim —> " B X, — 4, 0 =0}

n—x0
Sn

None of the above

(D)

Suppose X is the lifetime of electric
equipment, which may fail
immediately on installation with
pdf

probability p and has

1 v
f(x)=e " if 0<x<oo. The

reliability function of X'is :

X

A 1-p=-pre ?

®B) p+<1—p)(1—ge‘9>

1 g
© pri-p)re )

X

B - p--pi-e 9
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133. Ifthe lifetime of an equipment has the
_t
reliability function Rt)=e 9,t>0,

0 > 0, then the hazard function is :

A o
By 4
®
o L
© 5
oy 2
® -

134. The characteristic function of a
discrete random variable is
o) = p(l-ge")y', 0 < p < 1,
q=1-p.Then P(X=1)isequal to:
A p
B) ¢
©)  pq
D) pq?

135.  Which of'the following is true about a
simple hypothesis?
(A) A simple hypothesis is one in

which all parameters of the
distribution are completely
specified.

(B) A simple hypothesis is the main
hypothesis to be tested in the

testing of the hypothesis

136.

137.
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(C) A simple hypothesis is one in
which at least one parameter of
the distribution is completely
specified.

(D) A simple hypothesis is one

against which we test the main
hypothesis.

The probability of rejecting the null
hypothesis when it is FALSE is known

as:
(A)  1-P(TypelI error)

(B)  P(Type Il error)

(C) Level of significance

(D) Power of the test

On the basis of a random sample
X, ....X, from the normal

distribution N(g,1), for testing
Hy: 1t = 0 against H,:1>0, the critical
taken

region is

(X, Xy X,) 1 2 X, > 0}

as
In
1o

terms of ®(2)= I \/ﬂe 2 dl | the

power function is given by:

A (u/n)
(B) @(u)

(©) 1—@(\/2;,)
@) @)
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138.

On the basis of a single observation x
from the pdf f (x), for testing

Hy: f(x)=2x,0<x<1 against

prepp
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<© 3/4

(D) 1

H: f(x) = 6x(1 - x),O <x<1, the 141. Which ofthe following statements are
critical region is {0<x<1/2}. The true ?
power of the test s : (1) The stationary probability
(A) 5/8 .

B 3/ distribution of a two state
(B) Markov chain is always unique.
<© 12
D) 378 (ii) The limiting probability

139. Consider atwo state Markov chain with distribution of a two state
transition probability matrix : Markov chain is always
1 2 stationary.
[p P 12): 3 3 (A)  Only (i)is true
P Px» l l
2 2 (B)  Only (ii) is true
The probability that the process _ . .
. . . (C)  Neither (i) is true nor (i1) is true
ultimately occupies state 1 is :
A m=1/3 (D) Both (i) and (ii) are true
B) = =3/7 : : o
142. A population of size 900 divided into
© =477 three strata with N; = 4N, = 4N; and
D) m=1 38,=38,=S85;. Asample of size 40 is
140. Consider a two state Markov chain selected using Neyman allocation. The

X,;n=0,1,... with transition size of the sample to be drawn from

probability matrix : the first strata is :
1 (A) 10

[Pn Plzj |5 3

Py P2 0 1 (B) 12
Then P(X, =1|X,=1) is: () 15
(A 12
(B) 1/4 (D) 20
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143.  Ina23 factorial experiment conducted 5
in arandomized block design, if error © 3
degree of freedom is 32, then number
of blocks is : 10
D) =
(A) 4
146. In a 23 factorial experiment, the
B) > contrast(1)-a — b + ¢ + ab—ac—bc +
C) 6 abc belongs to the effect :
144. In simple random sampling without (B) B
replacement, if §% =20,N = 80, (C) AC
then for a sample of size 10, variance
of sample mean is : (D) 4B
A 1 147. From a population of size 1000, a

simple random sample of size 100 is
B) 772 selected with replacement. The
probability of selection of a particular

C) 7/4 ,
sample is :
(D) 5/4
1
145. In a Latin square design if the 1000
treatment sum of squares is the 50, (A) [ 100 ]
error sum of squares is 24 and the
degrees of freedom of total sum of 1
squares is 24, then F-ratio for testing (B) 10
equality of treatment effects is:
L
25 -
(A) y © (1000}
25 999 \'*
B — D 1-| —
B 1 ®) (1000]
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148. From apopulation of size 50, a simple
random sample without replacement of

size 51s 2, 5.4, 7, 12. An unbiased
estimate of population total is :

(A) 6
(B) 30
(C) 300
(D) 650
149. In the following analysis of variance
table for completely randomized
design, the values of a,b and c are :
Degrees of | Sum of | Mean sum of
Due to
freedom [squares| squares
Treatments 5 50 b
Error a c 9
Total 9 86
(A) a=4,b=25/2,c=36
(B) a=4,b=10,c=36
(C) a=5,b=10,c=45
(D) a=5,b=25/2,c=45
150. The maximum possible degrees of

freedom of a contrast involving t
treatments 1s:

A 1

B) -1

©)  (=D(-2)
(D) ¢

151.

152.

153.
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If P(A)=x,P(B)=y, P(AUB)=z,
A and B are independent and
P(A)+ P(B)> 1, then :

(A) xy+z<lI
B) xyt+tz>1
©C) z=1-xy
D) x+y=z

An unbiased dice is thrown and A4 is
the event that outcome is an even
number. Let B; = {1, 2,3}, then

P(B,|4) 1s :

(A) 12

(B) 1/3

©) 273

(D) 1/6

1fr, =08, % _o, ¥_5,7-10.
(o2

X
then using linear regression, predicted
value of ¥ corresponding to X=91is:

(A) 152
(B) 158
(C) 1625
(D) 164
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154.

Let X,,X,, ..., X, bearandom sample

from N(6,6) and T,=)" X,,

2
n T
I, = Zi:(Xi —zlj . Which of the

following is not an unbiased estimator
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mn,(n, +n, +1)
12

Variance =

1
Mean :E(n1 +n,y),

(D)

mny(n; +n, +1)
12

Variance =

of 89 156. In order to test the randomness of a
sample, an appropriate test is :
Rl 1gn test
A) T (A) Si
n (B)  Wilcoxon test
T, (C) Ranktest
(B) . (D) Runtest
157. If X,,.., X, are n identically
(C) L(ﬂ —ﬁj independently distributed random
n—l\n-1 n variables, the correlation coefficient
D) 2T, - T, between X; and X,(i=1,2,...,n) is:
n—2 A 0
155. InMann-Whitney test, , and n, are B) 1/n
large, then the mean and variance of ©  1/n
D 1
the distribution of U-statistic are : (D) ] ] ]
158. The mean and variance of a binomial
(A)  Mean :l (n+1m,) distribution are 8 and 4 respectively.
21T The value of P(X=1) is :
. mn,(n, +n,) 1
Vv _mmn + A —
ariance T (A) o
1 1
(B)  Mean =—mn,, B) i
1
: mn,(n, +n
Variance = % (©) o
1 1
(€)  Mean=—mn,, D)
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159. Let R be the ratio of sample means
of study and auxiliary variables in the
context of the ratio method of

estimation. Let X,, and X,be the

population and sample means of
auxiliary variables. The bias of ratio
estimator of y can be expressed in a
compact form as :

(A) —Cov(f{, )?N)
(B) —Cov(R,X,)
©) Cov(l%, Xy)
(D)  Cov(R, X,)
160. For a Latin square design of order p,

the number of different Latin squares
which can be formed is :

A p!
B) p'E-D!
© pE-D!
(D) p?

161. Consider a BIBD with parameters
(v, b, 1, k,A), where v denotes the
number of treatments, b denotes the
number of blocks, + denotes the
number of replications, k denotes the
number of plots in a block, and A
denotes the number of times a pair of
treatments occurs in the blocks. Then,
under usual notations, which of the
following are the correct statements:

(1) bk =vr
(i)  Av-D)=rk-1
(ii)) p>v

(A)  Only (i) and (iii)

162.

163.

prepp
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(B)  Only (ii) and (iii)
(C)  Only (i) and (i)
(D) (i), (i) and (iii)

In simple random sampling without
replacement, let X and Y be the
auxiliary and main variables. If vy 1s
the variance of regression estimate of
population mean of ¥, upto the second
order of approximation based on
Taylor series, v; 1s the variance of the
sample mean of Y and the correlation
coefficient between X'and Yis 0.8, then
vgp/ v 1s equal to :

(A) 0.20
(B) 0.36
(C) 0.64
(D) 0.80

A population is divided into three strata
and a sample of size 600 has to be
drawn. If strata sizes are in ratio
Ny:Ny: Ny :: 1:2: 3 and their standard
deviations are n ratio
§;:8,: 85 :: 3: 2: 1, then under the
Neyman allocation the sample sizes
for the three strata are respectively:

(A) 100, 200, 300
(B) 300, 200, 100
(C) 180, 240, 180

(D) 200, 200, 200
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164. A total of 28 percent of students
choose biology, 7 percent choose
mathematics, and 5 percent choose
both biology and mathematics. What
percentage of students choose neither
biology nor mathematics?

A 0.7
B) 03
(C) 0.35
(D) 0.21
165. A fair dice is tossed two times. The
probability that the maximum of two
numbers obtained is 4, is:
(A) 1/36
(B) 1/6
(C) 5/36
(D) 7/36
166. Fora m x m Latin square design, if

the error degrees of freedom is 12,
then the degrees of freedom
associated with total sum of squares
is :

A) 15
(B) 18
) 20
(D) 24

167.

168.

a=1
n
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For two random variables X and Y, if
the regression lines are 2X—4=0 and
4Y-5=0, then the correlation
coefficient between X and Yis:

(D) 1

For n observations x,x,,...,x,, if

n
Zi:1xi , B= medlan{xl,xz,...,xn},

C=>"|x-A4],D=" |x-B|
then which of the following holds :

(A)
(B)
©
(D)

A+B=—(C+D)
A+B=C+D
Cc<D

C>D

169.

If ¥ = 10, ¥ = 20 and the regression
lineof Y on X is 2X — 3¥ = ¢, then
the value of c is :

A)  -10
(B) 40
(C) 10
(D) 40
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170.

171.

172.

Based on a single observation x from
a uniform distribution U(—@,8),
the critical region for testing
Hy,:0=1 against H,:0=2 is
C =x:|x| =09 The
significance is :

level of

(A)  0.05
(B) 0.01
(€) 0.10
(D) 0.50

In linear programming problem, if the
objective function line is parallel to
one of the constrain lines, then the
LPP has :

(A)  Unique optimum solution

(B)  Unbounded optimum solution
(C)  No feasible solution

(D)  Multiple optimum solutions

In LPP, the basic feasible solution is a
solution with :

(A) A minimal set of zero variables
(B)  Only zero variables
(C)  Onlynon-zero variables

(D) A minimal set of non-zero
variables

173.

174.

175.
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The customers arrive at a service
counter at an inter arrival rate of 10
minutes and reception takes on
average 6 minutes to provide service.
The average queue length at steady

state 1s :

(A) 3/10
(B) 5/10
(©) 7/10
(D) 9/10

Cars arrive at a service station
according to Poisson distribution with
a mean rate of 5 cars per hour. The
service time per car is an exponential
distribution with a mean of 10
minutes. At a steady state, the average
waiting time in the queue is :

(A) 15 minutes

(B) 20 minutes

(C) 40 minutes

(D) 50 minutes

In queueing process, if the number of
customers arriving in a fixed time
interval follows Poisson distribution
with an average of 30 customers per
hour, the expected time interval
between two successive arrivals is :

(A) 1 minute
(B) 2 minutes
(C) 6 minutes
(D) 1 hour
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