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HIT \PART 'A’

Metric ton

I T T I I
2000 2001 2002 2003 2004

Year

1. 2001 2. 2002
3. 2003 4. 2004

Wheat production of a country over a
number of years is shown. Which year
recorded highest percent reduction in
production over the previous year?

ﬂ
T T T

2000 2001 2002 2003 2004

15

Metric ton

Year

1. 2001 2. 2002
3. 2003 4. 2004
T 10000 T T 15
% , T
T 80% T T
T T/ T T ?
1. 80 2. 12
3. 120 4. 150

A mine supplies 10000 tons of copper ore,
containing an average of 1.5 wt% copper,
to a smelter every day. The smelter
extracts 80% of the copper from the ore
on the same day. What is the production
of copper in tons/day?

1. 80 2. 12

3. 120 4. 150

T T 3.50 T
2Y 2X
T
TT , :
1. 48.24 2. 28.64
3. 32.14 4. 23.42

A woman starts shopping with Rs. X and
Y paise, spends Rs. 3.50 and is left with
Rs. 2Y and 2 X paise. The amount she
started with is

1. Rs. 48.24 2. Rs. 28.64
3. Rs. 32.14 4. Rs. 23.42
T T T , T
T T T
T T
T T
T T T ?
1 T
2 T
3 T
4, T T
T T

The houses of three sisters lie in the same
row, but the middle sister does not live in
the middle house. In the morning, the
shadow of the eldest sister’s house falls
on the youngest sister’s house. What can
be concluded for sure?
1. The youngest sister lives in the

middle.
2. The eldest sister lives in the middle.
3. Either the youngest or the eldest

sister lives in the middle.
4. The youngest sister’s house lies on the
east of the middle sister’s house.

T A B Cc T
A 10% , B 20%
Cc 10% T A Cc



5.

B C T
5%
T T ?
1. 10% 2. 20%
3. 10.66% 4. 6.66%

A man sells three articles A, B, C and
gains 10% on A, 20% on B and loses 10%
on C. He breaks even when combined
selling prices of A and C are considered,
whereas he gains 5% when combined
selling prices of B and C are considered.
What is his net loss or gain on the sale of
all the articles?
1. 10% gain

3. 10.66% gain

2. 20% gain
4. 6.66% gain

A B - T

Time

Distance

=

Distance

Time

L

Distance

Time

w

Distance
o=}

Time

ol

Distance

Time

Time-distance graph of two objects A and
B are shown.

Time

Distance

If the axes are interchanged, then the
same information is shown by
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Time



3.
a8 A
c
£ B
2
Time
4,
3
s| Y
0
o
Time
T 30 ,
T
30 T
T T
T
T
T 2
1. 0 2. 30
3. 25 4, 20

A chocolate salesman is travelling with 3
boxes with 30 chocolates in each box.
During his journey he encounters 30 toll
booths. Each toll booth inspector takes
one chocolate per box that contains
chocolate(s), as tax. What is the largest
number of chocolates he can be left with
after passing through all toll booths?

1.0 2. 30
3.25 4. 20
T
| T
TT T T- T ?

A W N
—
—
—
—

Two coconuts have spherical space inside

their kernels, with the first having an

inner diameter twice that of the other. The

larger one is half filled with liquid, while

the smaller is completely filled. Which of

the following statements is correct?

1. The larger coconut contains 4 times the
liquid in the smaller one.

2. The larger coconut contains twice the
liquid in the smaller one.

3. The coconuts contain equal volumes of
liquid.

4. The smaller coconut contains twice the
liquid in the larger one.

TT T- T

d
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10.

Which of the following graphs represents
a stable fresh water lake?(i.e., no vertical
motion of water)

1 Density (kg m?3)
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10.

11.

11.

Ei>>E
E:>>E

E1:E2, TT

> wDhE

T

A cellphone tower radiates 1W power

while the handset transmitter radiates 0.1

mW power. The correct comparison of the

radiation energy received by your head

from a tower 100m away (E;) and that

from a handset held to your ear (E») is

1. E;>>E,

2. E,>>E;

3. E; = E, for communication to be
established

4. insufficient data even for a rough
comparison

: T
1 T T

T
2 T

T T

3 T

T
4.

T T T

A tiger usually stalks its prey from a

direction that is upwind of the prey. The

reason for this is

1. the wind aids its final burst for killing
the prey

2. the wind carries the scent of the prey to
the tiger and helps the tiger locate the
prey easily

3. the upwind area usually has denser
vegetation and better camouflage

4. the upwind location aids the tiger by
not letting its smell reach the prey



12. T 3. Of the surface area below sea-level,
( ) smaller proportion lies below 4 km
TT depth
4. Distance from sea level to the
T- T ? maximum depth is greater than that to
. the maximum elevation
6
— 13.
NS
.§ 0 [-4--{7 - -- -r--r----1Sea level
3 "2 T
o -4 —
T e S TT T- ?
g -8 i LT T
° 0 \ / ’
_120 10 20 30 40 50 60 70 80 90100
Cumulative % of surface area 2. , s
1. 3 ) ’
-
2.
4. T
2 T
-
3 T
4 .. T 13. A person completely under sea water
4, tracks the Sun. Compared to an observer
above water, which of the following
observations would be made by the
12. Based on the distribution of surface area underwater observer?
of the Earth at different elevations and 1. Neither the time of sunrise or sunset
depths (with reference to sea-level) shown nor the angular span of the horizon
in the figure, which of the following is changeS-_ _
FALSE? 2. Sunrise is delayed, sunset is advanced,
8 but there is no change in the angular
— i span of the horizon.
% 2 \\ 3. Sunrise and sunset times remain
g 1T I s e unchanged, but the angular span of the
B -4 S horizon shrinks.
g - ™~ 4. The duration of the day and the angular
" \ span of the horizon, both decrease.

_120 10 20 30 40 50 60 70 80 90 100

Cumulative % of surface area

1. Larger proportion of the surface of the

Earth is below sea-level 14. rr ?
2. Of the surface area above sea-level,
larger proportion lies below 2 km ?
elevation .
JAN O ]




1. ' 2.
O Ol
3. [ a.

A A

14. What is the next pattern in the given
sequence?

OB 4

NG

O

A A
15.
T "
1. - 2. —
3 4,

15. The mid-point of the arc of a semicircle is
connected by two straight lines to the ends
of the diameter as shown. What is the

16.

16.

17.

17.

ratio of the shaded area to the area of the
triangle?

1. - 2. —
3 4,
90 10 T
1/5" T
T
T T
T :
1. 72:28 2. 28:72
3. 20:80 4. 30:70

A milkman adds 10 litres of water to 90
litres of milk. After selling 1/5" of the
total quantity, he adds water equal to the
quantity he has sold. The proportion of
water to milk he sells now would be

1. 72:28 2. 28:72
3. 20:80 4. 30:70
5 )
1 T 2
T

2
1. 1 mm/s 2. 5mm/s
3. 6 mm/s 4, 10 mm/s

The pitch of a spring is 5 mm. The
diameter of the spring is 1 cm. The spring
spins about its axis with a speed of 2
rotations/s. The spring appears to be
moving parallel to its axis with a speed of
1. 1 mm/s 2. 5mm/s

3. 6 mm/s 4. 10 mm/s



18.

18.

19.

19.

-
T T T
T 30 T
T - T
40 ,
T 8 T
T T
T T T ?
1. 70 2. 150
3. 160 4. 100
To determine the number of parrots in a

sparse population, an ecologist captures
30 parrots and puts rings around their
necks and releases them. After a week he
captures 40 parrots and finds that 8 of
them have rings on their necks. What
approximately is the parrot population?

1. 70 2. 150
3. 160 4. 100
T T
T , T
1 ( T ) T
T
2 T (T 7T ) T
T T
3 T
T
4 ( T ) T

Why is there low fish population in lakes

that have large hyacinth growth?

1. Hyacinth prevents sunlight from
reaching the depths of the lake.

2. Decaying matter from hyacinth
consumes dissolved oxygen in copious
amounts.

3. Hyacinth is not a suitable food for
fishes.

4. Hyacinth releases toxins in the water.

20.

20.

T ?
1. 6
3.8
The dimensions of a floor are 18  24.
What is the smallest number of identical
square tiles that will pave the entire floor
without the need to break any tile?

1.6 2. 24

3.8 4, 12

HI'T \PART 'B'

21.

21.

22.

22.

w

w e

PP

PoONPE

— for all

RN
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[EEN
[ep]

NN
M~
[EEN
D

and
. We can conclude that

is such that

isin



23.

23.

24,

24,

25.

> w dpoRE
—

Which of the following subsets of
of ?

1 and  but not
2. and
3. and  but not
4. Only

T
1 = 2. =2
3 = 4 =
Let

and
. Then
1 = 2. =2
3 = 4, =
, T

is a basis

10

25.

26.

26.

27.

Consider the matrix
, Where —

Then equals

Let denote the matrix of order with all
entries 1 and let bea matrix

given by

Then the rank of s
1. 2.
3. 4,



27.

28.

28.

29.

29.

11

Which of the following sets of functions from
to isa vector space over ?

30.
1. Only
2. Only
3. and Dbutnot
4. All the three are vector spaces
T )
0 -
30.
T T
1.
2.
3.
4,
Let Dbean matrix with each entry equal
to or 0 such that every column has 31
exactly one and exactly one . We can
conclude that
1. Rank
2. Rank
3.
4,
T T
}
3L
1. T Y
2. Y T
3. T Y T
4, T Y T
Consider the sets of sequences

and
for at most finitely many }.
Then
1. iscountable, Y is finite.
2. isuncountable, Y is countable.

is countable, Y is countable.
is uncountable, Y is uncountable.

sow

The matrix
is

positive definite.
non-negative definite but not positive definite.
negative definite.
neither negative definite nor positive definite.

PO E

T )

Let be given by

Then the derivative of at is the linear

transformation given by
1.



32.

32.

T L
T
a -

T
1 2
3. — 4. —
A function is defined by

. Let and

be two elements of . The directional
derivative of in the direction of atais:
1. 2.

3. — 4, —

33.

33.

34.

T
T

1. 2.

3. 4,

Let be the circle in the complex

plane that is oriented in the counter clockwise
direction. The value of for which

is

1 2.
3 4,
1. 0 2.
3.1 4, 2

12

34.

35.

35.

36.

The radius of convergence of the series

is
1.0 2.
3.1 4. 2
T
T
T
T T
1.
2.
Let be aholomorphic function on

, given by a convergent Laurent series

Given also that

We can conclude that

1. and for all
2. for some and for
all
3. for all
4, for all
T H)
, T T



36.

37.

37.

38.

38.

such that
We can conclude

Given a natural number

that
1. where is prime,
2. where are distinct primes.
3. where are distinct primes.
4. where is a prime.

T L
T ,

TT T- ?

1. )

T
2.
3.
4,

T

Let denote the permutation group on

symbols and be the subgroup of even

permutations. Which of the following is true?

1. There exists a finite group which is not a
subgroup of  for any

2. Every finite group is a subgroup of  for
some

3. Every finite group is a quotient of ~ for
some

4. No finite abelian group is a quotient of
for

T G
T
, G
1.
2.
3. T
4, , T T
Let G be an open set in . Two points

are said to be equivalent if they can
be joined by a continuous path completely lying
inside G. Number of equivalence classes is

39.

39.

40.

1. only one.

2. at most finite.

3. at most countable.

4. can be finite, countable or uncountable.
T T ,

, T T

1.

2. T

3.

4,

Suppose and are entire functions and

for all Af
we conclude that

1. for all

2. isaconstant function.
3. .

4. for some

, then

1. 168.
3. 22

2. 384.
4. 3%

What is the number of non-singular
matrices over |, the finite field with two

elements?
1. 168. 2. 384.
3. 25 4, 3

41.

T

A



41.

42.

42.

43.

43.

Let
problem

> W np e
|

The values of and

satisfy the initial boundary value

— isequal to
2.

4.

, such that

has 3" order convergence to ~, are

1. -

2
3. -
4

=

and

=

n

is arbitrary then the extremal is

2.
4,

44,

44,

45.

45,

P W b e

A bead slides without friction on a frictionless

wire in the shape of a cycloid with equation

Then the Lagrangian function is

1.

2

3.

4

T
T
T

1. 2.

3. 4

Let satisfy the system of ODEs
If and are two

solutions and

then — is equal to

1. .
3. . 4,

n



46.

46.

47.

47.

48.

> whE

The boundary value problem
, Subject to the boundary
conditions
has a unique solution if
1.

2.
3.
4

el e

The PDE

1. hyperbolic for
2. elliptic for
3. hyperbolic for
4. elliptic for

T T

15

48.

Then

Let satisfy

is given by

49,

49.

X ,
, X T
2
T
T
1.
2.
3 -
4 -
For a random variable X, with , the
coefficient of variation is defined as —_—

where is the variance of X. Suppose
are independent samples from a
normal population with mean 2 and unknown
coefficient of variation . It is desired to test
against . The likelihood

ratio test is of the form Reject  if



50.

50.

51.

51.

1.
2.
3. —
4, ———
) X-
Y- T T
, T

-
1. , T
2. : T
3. , T
4. T

are data on X-
cultivable land in a district and Y-the area
actually under cultivation, both measured in
square feet. Let be the least squares
estimates of in the model
where is the random error. If the data are
converted to square meters, then
1. may change but  will not.

2. may change but  will not.

3. both and may change.
4. Neither nor will change.
T -
0 (T TT )
F- T,

T ,
1 T T T
4,

Suppose in a one-way analysis of variance
model, the sum of squares of all the group
means is 0 (Assume that all the observations are
not same). Then the value of the usual F- test
statistic for testing the equality of means

16

52.

52.

53.

53.

1. cannot be determined from the above
information.

2. is undefined.
3. is0.
4. is 1.
T :
T-T
1 T
2 T T
3 T
4, T
Let be a random vector with
mean and a positive definite dispersion
matrix Then the coefficient vector
of the first principal component
1. the vector of all the eigenvalues of

2. the eigenvector corresponding to the smallest
eigenvalue of

3. the eigenvector corresponding to the largest
eigenvalue of

4. the vector of all the eigenvalues of

n (T
T T )
T
T ?
1. —— 2. ——
3 4. —
A simple random sample (without replacement)

of size n is drawn from a finite population of
size . What is the probability that the 4™
population unit is included in the sample but the



54.

54.

55.

55.

17

6" population unit is not included in the 56. 1 2 4
sample?

1. ——

56. There are two boxes. Box 1 contains 2 red balls
T- ? and 4 green balls. Box 2 contains 4 red balls

1 and 2 green balls. A box is selected at random
2. and a ball is chosen randomly from the selected
j- box. If the ball turns out to be red, what is the
' probability that Box 1 had been selected?
are the standard parameters of a 1 - 2. -
balanced incomplete block design .
Which of the following can be 3. - 4. -
parameters of a ?
;' 57. T A B TT
3. T- ?
4 1. -
2. -
T ' ) 3
M/M/1 5 4. -
T )
" 57. For any two events A and B, which of the
' following relations always holds?
1, —— 1. _
2. 2 -
3 _ 3.
4 -
4, —
Consider an M/M/1 Queue with arrival rate 58 T T ’ 4
and service rate  with . What is the T T
probability that no customer exited the system - 10:00
i 2
before time 57 10:40 ,
1. 10:30
2. T ?
1 - 2
3. —
3. - 4



58. Suppose customers arrive in a shop according to
a Poisson process with rate 4 per hour. The shop
opens at 10:00 am. If it is given that the second
customer arrives at 10:40 am, what is the
probability that no customer arrived before
10:30 am?

1. - 2.
3. - 4.
5. T )
T T
, T
T
T T
2
1.
2.
3.
4,
59. Suppose is a random sample from
a distribution with probability density
function where
What is the probability density function of
?
1.
2.
3.
4,
60. : T :
T b
TT T-

18

3. ( )
4,

60. are independent and identically
distributed random variables, where

takes only integer values i.e.

Which of the following is the maximum
likelihood estimator of ?

1.

2. Integer closest to

3. Integer part of  (Largest integer )

4. median of
YT \PART 'C’
61. TT
T- T ?

61. Find out which of the following series converge
uniformly for



62.

62.

63.

63.

A woNp
|

Decide which of the following functions are
uniformly continuous on

1.
2.
3. —
4.
T T T
1, 0
1. T T
2. T
3. T
4. T
Let denote the function which is 1 if
and 0 otherwise. Consider
Then is

1. Riemann integrable on
Lebesgue integrable on

is a continuous function on
is a monotone function on

Mo

19

64.

64.

65.

65.

66.

66.

T :
T 1
T TT
T- T -7 ?
1 2.
3 4,
Let bea non-singular matrix with real
entries. Let denote the transpose of

Which of the following matrices are positive
definite?

1. 2.

3. 4.

hONPE

Let s . Then decide which of the
following are true.
1

2.
3.
4.

Let . Then decide
which of the following are true.
1. there exists a pointwise convergent
subsequence of
has no pointwise convergent subsequence.
converges pointwise everywhere.
4.  has exactly one pointwise convergent
subsequence.

wn



20

67. T - 3. is always an integer matrix.
4. necessary condition for each  to be an
TT T- ? : :
integer is
o 69. T T :
L T T
_ 1. ,
2. ,
3. T
. . . 4,
67. Which of the following are true for the function
- ?
' 69. Let andlet and denote the
two eigenvalues of  such that
- Then
1. as
L 2. as
3. is positive if s even.
4. is negative if is odd.
70. T
T TT
T-
68. T
T 1.
, ( 2.
) 3. T
T TT T T- 4 T
?
L ’ 70. Let denote the vector space of all real
2. T matrices. Among the following subsets of
T decide which are linear subspaces.
1.
2.
4. T 3.
4. where is some fixed
matrix in
68. Let be an matrix such that
is an integer for all Let with 1.
(where is the identity matrix). For a , T T
square matrix ~ det denotes its determinant.
Which of the following statements is true? 1.
1 If then . 2
2. A sufficient condition for each  to be an 3.
4,

integer is that is an integer.



71.

72.

72.

73.

73.

If are invertible matrices such that
, then we can conclude that
1.
2.
3.
4.
T T

T

T T
T 1
2 T
3 - - T
4 TT
Let be an odd number Let be
an matrix with for all
and . Let for all

the other pairs . Then we can conclude that

1. has1as an eigenvalue.

2. has  asaneigenvalue.

3. has at least one eigenvalue with
multiplicity

4. has no real eigenvalues.

T , T T
9 T
T

1 T
2.
3.
4,
Let be three distinct subspaces of

such that each has dimension 9. Let

Then we can conclude

that
1.  may not be a subspace of
2.
3.
4.

21

74.

75.

75.

76.

T
T

1 T 0T

2 T

3. ,

4. T T

Let be areal symmetric matrix. Then we can

conclude that

1. does not have 0 as an eigenvalue

2. All eigenvalues of are real

3. 1If exists, then is real and symmetric
4. has at least one positive eigenvalue

T TT
1. -
2.
3.
4. -
T
A function on  has the following

partial derivatives

Then

1. has directional derivatives in all directions
everywhere.

2. has aderivative at all points.

3. has directional derivative only along the
direction everywhere.

4. does not have directional derivatives in
any direction everywhere.

T TT



76.

77.

77,

78.

Let be the following metrics on

Then decide which of the following is a metric
on

Hownh -

Let Dbe the following subset of

Then
1. is connected
2. iscompact
3. s path connected
4. is bounded

T

T

TT T T- ?
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78.

1. T

2. T
3.

4, T :

Let

Define a map as

Which of the following statements is true?
1. s acontinuous linear map

2. maps onto

3. exists and is continuous

4. is uniformly continuous

79.

79.

TT
TT T T- ?
1. T G T
2. G H
3. G/H
4, G/H «C )
1 H
Consider the following subsets of the group of

non-singular matrices over

Which of the following statements are correct?
1. G forms a group under matrix multiplication.
2. H is a normal subgroup of G.



80.

80.

81.

81.

3. The quotient group G/H is well-defined and
is Abelian.

4. The quotient group G/H is well defined and
is isomorphic to the group of diagonal
matrices (over ) with determinant 1.

T 3

> w e

Let be the field of complex numbers and

be the group of non zero complex numbers
under multiplication. Then which of the
following are true?

1. is cyclic .

2. Every finite subgroup of s cyclic.

3. has finitely many finite subgroups.

4. Every proper subgroup of s cyclic.
T R T
, TT
T- : ?
1. R ,
2 R
, T T
3. R
R T R

Let R be a finite non-zero commutative ring

with unity. Then which of the following

statements are necessarily true?

1. Any non-zero element of R is either a unit or
a zero divisor.

2. There may exist a non-zero element of R
which is neither a unit nor a zero divisor.

3. Every prime ideal of R is maximal.

If R has no zero divisors then order of any

additive subgroup of R is a prime power.

>
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82.

82.

83.

83.

84.

TT T T- : ?

Which of the following statements are true?

1. is a principal ideal domain.

2. is a unique factorization
domain.

3. If s aprincipal ideal domain and isa
non-zero prime ideal, then has finitely
many prime ideals

4. If isaprincipal ideal domain, then any
subring of  containing 1 is again a principal
ideal domain

, T
T T
1 T
: T
3. )
T
4, T
Let be the meromorphic function given by
. Then

1. is a pole of order 2.

2. for every is a simple pole.

3. for every is a simple pole.

4. is a pole.

1.

3 4,
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84. Consider the polynomial 86. Let betheopenunitdiscin . Let
be holomorphic, , and
let

Which of the following statements are true?
1. is holomorphic in

Then, with 2.
1. 2. IS open 2
3. is closed 4. is bounded '
8. 87. T
T T
T T T
: T
T T T T
1 T
1 T
2. 14 3 T
3. T T
4. 12 4 T
85. Consider the polynomial
87. Let
Let , the set obtained by removing
where Then the origin from_ _
. . o Let be a continuous function from to
counting roots with multiplicity we can .
Choose all correct options.
conclude that has
1. at least two real roots. 1. Image of must be connected.
2. 14 complex roots. 2. Image of must be compact.
3. no real roots. 3. Any such continuous function can be
4. 12 complex roots. extended to a continuous function from to
4. If can be extended to a continuous function
86. T T from to thenthe image of is bounded.
b L T
88. T
1.
TT T T- ? T T
1. 2.
2. , T
3 TT
4,



88.

89.

89.

3 T 90. T 2
, T TT T T- ?

T 1

4 T : ,
, 2 2 -
T T
_ 3.
Let be a metric space. Then
1. Anarbitrary open set in isa countable
union of closed sets. 4. 5

2. An arbitrary openset in cannot be
countable union of closed sets if s
connected.

3. Anarbitrary openset in isa countable
union of closed sets only if is countable.

4. An arbitrary openset in isa countable

T

90. Let be the finite field of order 2. Then
which of the following statements are true?

union of closed sets only if is locally 1 elemer:]tzs only finitely many irreducible
compact. 2. has exactly one irreducible polynomial
of degree 2.
T T ’ 3. is a finite dimensional
, vector space over
4. Any irreducible polynomial in of
degree 5 has distinct roots in any algebraic
’ closure of
TT T

T- / /?
2. .
3. ,if
4. , 91.
Let be a commutative ring with unity and

be the polynomial ring in one variable. _
For anon zero , define to
be the smallest such that . Also T
. Then which of the following ’
statements is/are true? ;
1. . T
2. .
3. ,
i . T TT T T-

4. if isan integral : ?

domain.

P w e
|
[
|
|



91.

92.

92.

93.

Consider the wave equation for

Let be the solution of the above problem
with and for where
and are given
functions satisfying and
, for every . Which of

the following statements are necessarily true?
1

2.
3. - - - -
4.
T T
T T
T 3

Let bea  function
satisfying— — , for all
Suppose is of the form

, Where Jisa
nonconstant function, then

, T T
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93.

94.

94.

95.

95.

bl A

The Cauchy problem

has a unique solution in a neighbourhood of
for every differentiable function if
1.

2.
3.
4

PobdPE

The integral equation

has infinitely many solutions if

1

2.

3.

4

TT T- 2 (
T T

)

1

2 —

3. -

4

Which of the following are canonical
transformations? (Where represent
generalized coordinate and generalised
momentum respectively)

1.

2
3. -
4



96.

96.

97.

97.

—

> w e
w NN e
_|

T

Let be a nonzero solution of the

ODE

for

Then the cardinality of the set

is
1. equalto 1
2. greater than or equal to 2
3. equalto 2

4. greater than or equal to 3

T
, TT T

T- 2
1 T

0 T
2. ;
3 T H

T

4 T ,

Consider the initial value problem

where .
Which of the following statements are
necessarily true?

27

98.

98.

99.

99.

1. There exists a continuous function
and such that the above
problem does not have a solution in any
neighbourhood of 0.

2. The problem has a unique solution for every

when is Lipschitz continuous.

3. When s twice continuously differentiable,
the maximal interval of existence for the
above initial value problem is

4. The maximal interval of existence for the
above problemis when is bounded and
continuously differentiable.

T

el N

Let satisfy for

Then
1.

is equal to

2.
3.
4

if
if
if
if

PooppE

The order of linear multi step method

for solving is
1. if

2. if
3. if
4. |if



100.

100.

101.

101.

1
2.
3. T
4
The functional

where and on
has

1. weak minimum

2. weak maximum

3. strong minimum

4. strong maximum

T
T
T
1. -
2. y=
3. y=
4, y=
Let be a piecewise

differentiable function on
functional

attains minimum if is
1. -

2. y=

continuously

28

102.

102.

3. y=

4, y=

i N

Which of the following are the characteristic
numbers and the corresponding eigenfunctions
for the Fredholm homogeneous equation whose
kernel is

el NS

T T: T T
T ,
n T
T T T T T
T T
, n T
TT T- |/
/?
1. T
2. T
3. T
4, T
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103. Suppose is the sample mean of the study 105. A data set gave a 95% confidence interval (2.5,

variables corresponding to a sample of size n 3.6), for the mean  of a normal population
using simple random sampling with replace- with known variance. Let be a fixed
ment scheme and is the sample mean of number. If we use the same data to test

the study variables corresponding to a sample
of size n using stratified random sampling

with replacement scheme under proportional 1. would be necessarily rejected at
allocation. Which of the following is/are 2. would be necessarily rejected at
sufficient condition/conditions for 3. For the information is not enough to
? draw a conclusion
1. All the stratum sizes are equal 4. For the information is not enough
2. All the stratum totals are equal to draw a conclusion
3. All the stratum means are equal
4. All the stratum variances are equal 106. T T, ,
T TT T T-
104. T )
BIBDs , '
( ) 1 T T
’ ( ) 2 T T
BIBD v TT T
3. T T
T ? -
L 5 4 T T
3' 4' - - - - -
106. Suppose follows exponential distribution with
104. We are given some balanced incomplete block unit mean.  Which of the following statement(s)
designs (BIBDs) with parameters are correct? _ _
such that and (are fixed). With 1. The hazard function of is a constant
which of the following values of v can one function. _ _
construct such a BIBD? 2. The hazard function of  is a constant
1. 2. function.
3. 4. 3. The hazard function of is the identity
function.
105. 4. The hazard function of ~ is the identity
function.
95%
(2.5, 3.6), T 107. T T T
T TT
1.
2.
3 T T T T 1 T T
2.
4 T T 7T
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3 ; T
T
4,
1.
107. Consider the linear programming problem 2.
maximize 3.
Subject to 4.

109. and  play a game of tossing a fair coin.
Then ' starts the game by tossing the coin once and
then tosses the coin twice, followed by
tossing the coin once and  tossing the coin
twice and this continues until a head turns up.
Whoever gets the first head wins the game.

1. The does not admit any feasible
solutions.
2. There exists a unique optimal solution to the

3. There exists a unique optimal solution to the Then,
dual problem. 1.
4. The dual problem has an unbounded 2
solution. 3.
4,
108.
110.
T T T
T
T 6
TT T T
T / /?
1
2. ’
3. 1.
4 T 2
3.
108. A fair die is thrown two times independently.
Let be the outcomes of these two throws 4 : T

and . Let be the remainder
obtained when s divided by 6. Then which of 110

the following statement(s) is/are true? . Consider the Markov Chain with state space

1. and are independent . Wher? ) X Suppose that
2. and are independent the transition probability matrix
3. and areindependent satisfies
4. and are not independent if is even
if is odd.
109. Then

1. The Markov chain is irreducible.
2. There exists a state  which is transient.
: 3. There exists a state with period
4. There are infinitely many stationary
distributions.
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111 T 2 5 3. T ,

- 112. Let be arandom variable with a certain non-
degenerate distribution. Then identify the
correct statements

1. If has an exponential distribution then

median
2. If has a uniform distribution on an interval
, then

- 3. If has a Binomial distribution then

4. If has a normal distribution, then

113. T
111,  Let be a sequence of independent T
random variables each having a normal distri-
bution with mean 2 and variance 5. Then which TTT
of the following are true
0 1 2 3
0.01 0.04 0.5 0.45
— 0.02 0.08 0.4 0.5
T 1
1 0.05
2 0.05 T
o 3. T T
4 0.05
112. T . )
113. Suppose the probability mass function of a
T T T .
random variable  under the parameter
T and are given by
1 T
0 1 2 3
0.01 0.04 0.5 0.45
2 T 002 008 04 05

Define atest such that
if
if
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For testing against , the 115.
test is

1. a most powerful test at level 0.05

2. alikelihood ratio test at level 0.05

3. an unbiased test

4. test of size 0.05

114. : T :
T T T _
T T T _
115.
114. are independent and identically
distributed as
Then
116.

T T
, T
T, T
TT T- ?
1.
2 - TT
3. - T T
4. - TT
Let be independent and identically
distributed random variables each following
uniform distribution,
Define
and -
Which of the following is true?
1. is sufficient for
2. - is unbiased for
3. - is unbiased for
4, - is unbiased for
T T T
T :
T T
T :
T
T



116.

117.
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TT T- ?
1.
B 117.
4 T
Suppose are independent and
identically distributed with common continuous
distribution function and are
independent and identically distributed with
common continuous  distribution  function
Also suppose and are
independent for all Consider the problem
of testing against
Let and
among
Define where 118.
if
if
Which of the following are true?
1.
under
2. and are linearly related.
3. — under
4. Right tailed test based on is appropriate
fortesting  against
T
T 118.
T T
T T
T Beta ,
T
1.
2.

Beta T

Beta T T

is the probability of obtaining a head in the
toss of a coin. The coin is tossed three times and
we record
if all the three tosses result in heads
if all the three tosses result in tails
otherwise

If the prior density of is Beta ,and
is the posterior mean of given , for
, then
1.
2.
3. The posterior density of  given isa
Beta density
4. The posterior density of  given is
not a Beta density
T T
T ;
, TT T T- ?
. . .
2. . . T :
T -
3. - T T
4. . - T T
Suppose are independent and

identically distributed standard normal random
variables, and _ If isan
idempotent matrix, then which of the
following statements are true?

1.  _and _ __are independent.
2. _and _ __are identically
distributed if is even and trace -

3. - _ follows a gamma distribution if

4. _ follows a chi-squared
distribution if



119.

119.

TT , T

T

Model 1:
Model 2:

T T

A wbhE

For a data set the
following two models were fitted using least
square method.

Model 1:
Model 2:

Let be least square estimates of
from model 1 and be the least square
estimates from model 2.

Let

Then

1.

2.

3. It can happen that but
4. It can happen that but

34

120.

120.

T -
T T T

- - - T

1. T T T

2.

3.

4. T

Let be the density of bivariate normal

distribution with mean vector and

Variance-Covariance matrix Consider

a random vector having density

- - - . Then

1. Marginal distribution of both and is
standard normal.

2.

3. and are independent.

4, has a bivariate normal distribution.

[ FOR ROUGH WORK |




